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GERMANY AND WIRELESS WORLD 
SERVICE. 


In these days wireless telegraphy is the work of all works 
about which the civilian may know nothing at all by actual 
experierice. This is quite as it should be, but from a very 
cursory consideration of the matter and a common-sense 
weighing of the more reputable reports issued from various 
sources, it is quite evident that wireless telegraphy has 
played no small part in the war so far, and is regarded by the 
enemy as of immense importance not only during the war 
but also thereafter. 

Let us hasten to explain that we intend to make no 
indiscreet disclosures, but only to comment upon the general 
trend of enemy wireless policy during the past 10 months, 
and the ambitions clearly fostered by ila in respect of 
her “ wireless future.“ 

Commencing with last June, it will be remembered that 
on Jane 19th, on the occasion of his visit to Eilvese, the 
Kaiser exchanged wireless greetings with President Wilson 
and a number of other eminent Americans, but trans-Atlantic 
communication is said to have been imperfect at that date. 
Little more than a month later, every German submarine cable 
was cut by England within a few hours of the declaration 
of war, and but for wireless telegraphy, Germany would 
have been isolated as regards rapid communication with 


. the outer world—particularly the States and the Far East, 


where such & vigorous campaign of mendacity has since 


been prosecuted. 


Whether due to the spur of the war or whether (as is 
far more likely) due to full utilisation being made of equip- 
ment which had been kept in reserve and not previously 
used regularly at its maximum output, the capabilities of 
German stations are claimed to have been greatly increased 
since last autumn. There is no reason te doubt that this 
is the case, and it is quite probable that the number and 
power of really large stations in Germany are materially 
greater than is generally known. 

Recently the French Le Temps made some remarkable . 
statements concerning the degree to which Germany had 
organised her wireless news network. It is said that sinoe 
the outbreak of war the power of the Sayville (Long 
Island) station has been raised from 35 to 100 Kw., the 
necessary apparatus and the three 155-metre towers now 
in use being built in Germany and exported vid Rotterdam. 
The effect of this is that to-and-fro wireless communication 
can be maintained between Germany and the German 
Ambassador in the States, even during the summer months, 
when atmospheric conditions are unfavourable in the weat 
Atlantic. 

There is said to be a German-controlled wireless, station 
in each of the 46 States, besides 4 in Mexico and 16 distri- 
buted over South America, and all under direct orders 
from Sayville. This system disseminates a vast mass of 
the well-known brand of news prepared by Germany for 
export, and it is said that to-and-fro communication between 
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European and American headquarters occupies 12 or 15 


hours a day, most of the remaining 24 hours being spent in 


blocking low-power working by the Allies. 

As before mentioned, it is impossible for any ordinary 
civilian to verify these general facts (which could so easily 
be verified in normal times), but there seems little doubt 
that the Allies would gain more than would compensate for 
any inconvenience inflicted on themselves, by systematically 
* blockading ” Germany by wireless, as she is already 
blockaded by every other means. 

What the German Pacific Squadon and commerce raiders 
owed to wireless—both by exchange of messages between 
ships and land stations and by listening for victims—is 
at least partially obvious from published dispatches and a 
general consideration of their career. It is certainly not too 
much to say that “more than one German vessel now 
interned, but still safe and sound in American harbours, 
would have been in the depths of the Atlantic or Pacific 
but for the extensive and excellent organisation of German 
wireless service. 

What the enemy now owes daily to wireless in the way 
of reports and instructions to and from Zeppelins and sub- 
marines, and to spy messages, which traverse half the 
world in apparently innocent form before reaching their 
destination, can only be surmised by us who are not per- 
mitted to practise wireless in any form. But there is no 
reason to doubt that the enemy has benefited as greatly by 
wireless on land as by sea in the past, and may be doing 
во still. The organisation is undoubtedly there. The only 
question is whether effective “blocking” is in force. 


` Unlike a submarine cable, the ether cannot be severed, but 


it can be “choked,” and with the choice between rendering 
radio-communication more or less impossible to ourselves, 
and permitting the broadcast dissemination of “news” which 
may well have unsuspected method in its apparently reckless 
madness of untruth, the former appears to be the lesser evil. 

Whilst more and more conclusive evidence appears daily 
of preparation and organisation for the collection and dis- 
tribution of wireless news and instructions, as cunning and 
complete as that displayed by the enemy in every other 
direction, commercial and military, there is on foot in 


Germany а movement pretending that the world isin danger 


of subjugation to a British wireless monopoly, and urging 
Germany to establish a world network! Acquainted as we 
are becoming with the amazing intricacy and deceit of 
German machinations in every walk of life, there is still a 
grave danger that we may underestimate the power of a 
defeated Germany to continue such intrigues. 

How far we are from having established anything 
approaching a wireless monopoly, and how impossible it is 
for any nation to do so in times such as these, when the 
cost of erecting opposition stations is of no moment, and no 
respect is paid to patents which in normal times might pre- 
serve monopolistic control to the patentees of a particular 
system—these points need little emphasis. As а nation 
we attach great importance (perhaps not sufficient 
importance in the past) to establishing an Imperial 
chain of radio-stations, and, as we can justly claim to be the 
centre of a united Empire spreading over the whole world, 
we are perfectly entitled to establish such a series of stations 
without incurring the charge of attempting monopoly and 
world domination. 

With Germany the case is different. She had few colonies 
in the past and in fature will have fewer, yet sbe aspires to 
establish a network of stations exceeding anything ever 
suggested in this country. Her avowed intention is to 
furnish an independent medium for the distribution of news 
and the spreading of ** German genius, glory, and greatness "' 
abroad —in fine, the stations she seeks, some of which she 
already has, are simply part of the great scheme for placing 
the world under the German yoke. 

Media val, melodramatic and absurd as such pretensions 
would have appeared a few months ago, we have since 
learned that they are indeed the essence of modern German 
kultur. The dissemination of news and * influence" by 
every possible means has been reduced to a science by 
Germany. That the actual execution is incredibly clumsy 
and tactless in many instances does not diminish the excel- 
lence of the organisation per se or reduce its potentialities 
when properly administered. It із idle to deny that Germany 


excels in united national effort or that the interlacing of 
her whole industrial and social fabric does not, enable her to 
effect results which are apparently financially impracticable. 
It is futile to suppose that when Germany is defeated, as she 
must be defeated, and subjected to a crushing financial 
burden, she will not remain an industrial rival of no mean 
order. In every branch of industry the crisis must be 
acute, and one of these branches is radio-telegrapby. By 
every indication Germany is bent on establishing a world- 
wireless-news service which shall rival the existing British 
cable system, and on backing the German Telefunken sys- 
tem against the British Marconi system. In order that she 
may not succeed in this aim it is only necessary to realise 
what her success would mean, to assess adequately the 
energy she will direct to the effort, and, finally, to see that 
our own wireless development is healthy, vigorous, and, 
piece by piece, in conformity with a pre-arranged and com- 
prehensive scheme. 


| So long as men of British blood 
5 res remember the barbarous methods that 
Prohibited, have been adopted by Germans, all goods 
suspected of the slightest trace of enemy- 
taint will be anathema. Teutonic writers and industrial 
leaders are displaying а confident belief—more or less forced, 
we imagine—that во excellent is the state of German elec- 
trical manufacturing and German industrial organisation, 
that after peace has been reached, necessity, efficiency of 
production, and low price will allow their goods to run freely 
in all markets before very long. As they wait and see 
they may find the trath to be less acceptable than their 
present fiction. We are, at any rate, content to believe 
that the revalsion of feeling that has been created 
wherever people dwell beneath the Union Jack, will be a 
serious barrier to their commercial efforts for long years 
to come. We never have been unmindful of the 
various factors which will affect the situation favour- 
ably for German manufacturers, and to some of these 
matters we may have occasion to refer again shortly ; but 
to describe a thing as German will be to give it a nauseous 
and offensive character, and that factor will be one of the 
most influential at work. The Coalition Government has 
come into office without either political party having relin- 
quished any of its former great principles, but the appli- 
cation of those principles may be varied in the presence of 
unprecedented conditions, and probably the future will 
witness the adoption of a definite policy encouraging the 
purchase of British manufactures with British public money. 
Yet it is useless for us to wait until legislative policies and 
enactments approve ; after all, the legislature is there to do 
what the great mass of the people desire. Public opinion 
sometimes leads in sentiment before it follows in action. 
Even “Push and Go” men do not push and go until 
necessity drives. 

It is as well, therefore, that the very strong anti-German 
feeling which exists everywhere in the United Kingdom and 
in the British Colonies—omitting for the moment the lands 
of our Allies—should find some definite expression and take 
such a concrete form that it shall not be subject to the 
dangers which might affect it if it remained an indefinite sort. 
of sentiment simply fashionable and convenient in war-time. 

We have already referred to the widespread agitation for 
erecting an almost insurmountable barrier against German 
goods, and even against German people, that exists in 
certain of the Colonies. Time alone will tell how far 
that agitation can be successful, and how far British 
electrical firms will find it possible to ris» to the occasion, 
and do their part to make it во. We have also referred 
to the undesirability of British municipalities placing 
contracts with neutrals that were open to suspicion 
during war-time. But there is a desire in some quarters 
for a very definite policy to be accepted and acted upon 
now which shall control the course of matters quite 
independently of any legislative developments, and not 
merely during hostilities, but after they have ceased. A 
sign-post in this connection has been set up by the 
Birmingham Corporation Electricity Department, which we 
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are given to understand has had the following special 
clause printed on ite orders to contracting firms: — 

* A condilion of this order is thal the goods supplied 
have not been manufactured in Germany or Austria.” 

This clause represents not only the strong views held at 
Birmingham, but those of many other borough electrical 
engineers who may not yet have had an opportunity to 
carry their Committeemen or councillors to the length of 
. patting down their convictions with such precision in print. 
The Birmingham claase, it will be observed, not only shuts 
the department against any German or Austrian manufac- 
tares which are already in the country and may be on offer, 
but as far as it is feasible for it to do so it prevents any 
poesibility of euch manufactures getting into the country 
through firms in neutral countries. Buyers naturally have 
t» exercise their own discretion, and very carefully so, in 
the latter connection. But the Birmingham clause, if 
we perceive correctly, is not merely designed to guard 
against those two possibilities; we regard it as a policy on 
the part of the Corporation which will continue to be acted 
upon after the war. It may not indicate any particular 
change from the past spirit of Birmingham as а British 
industrial centre, but we believe that it is new as a definite 
clause in contract conditions there, and unless we misjudge 
the sentiment of these days there are scores of other Cor- 
porations and public bodies who will feel that the only 
course for them to adopt, in order faithfully to fulfil their 
trust as guardians of the public purse, is to support, British 
industry wherever it is at all possible, and where it is not 
to deal only with those countries which are unmistakably 


neutral. Birmingham leads no doubt others will 
follow. 
AFTER a period of com tive weak- 
Copper. pe para 


ness, during which prices of standard 
copper receded about £7 from the best figures recently 
registered, there has been another series of firm markets. 
The main outlines in the situation have not undergone any 
change, there being an overwhelming consumption in con- 
nection with war requirements, and every prospect of a 
continuance of this salient feature for a wholly indefinite 
period.. There has been a fair amount of business doing in 
speculative quarters, but a considerable portion of the rather 
large bull account till recently open on the market, has been 
liquidated, and to this extent the situation, from a technical 
point of view, has, therefore, been improved. There is no 
intention on the part of leading dealers in the market to 
encourage speculation at this jancture, and the line they 
are taking is a very reasonable and proper one. Mr. Lloyd 
George has made it quite clear, moreover, that the Govern- 
ment are not going to stand any nonsense in the way of 
speculative movements, and it may, therefore, be taken for 
granted that should there be any attempt made on the 
Loadon market to hoist values speculatively, swift 
action will be taken by the authorities. It is recognised 
that this action may even involve the forced closing of the 
London Metal Exchange, and this is a contingency which it 
is felt must be avoided by every possible means. There 
have already been too many attempts made to push up prices 
against buyers, and it is quite time that any attitude of this 
kind was rendered impossible, if not by innate patriotism, 
then by compulsion. 

Of course, America really controls the market by ооп- 
trolling the outpnt, but, on the other band, American 
speculatora have always made very free use of the London 
Metal Exchange to farther their purpoess for the manipula- 
tion of the markets. The feeling as regards copper generally, 
is that, notwithstanding the bigh level of prices, the position 
is fandamentally perfectly sound. Producers have things 
practically their own way, for there is not much secondhand 
material to be picked up, and demands have yet to be 
filled to a very large extent, although the buying may be of 
в spasmodic character, Both Russia and France have been 
taking considerable quantities, and the former continues to 
pu: forward inquiries on a liberal scale. We are reaching 
the time, no doubt, when production should begin to tell 
upon the situation in America, but for the time being, pro- 
ducers there are able without difficulty to market every lb. 


of copper they produce, and they make no secret of thie 
belief that the war demands will absorb everything which 
the mines, smelters, and refineries are able to turn out, and 
this regardless of price. Some of the leading trade experts 
in America believe that the termination of the war will be 
followed by a still greater demand for copper, for the 
declaration of peace must find the markets everywhere 
barren of supplies, yet, nevertheless, faced with & demand 
for industrial purposes sufficiently great to peg prices on a 
high figure for a long period of years. 


THE ELECTRICAL EQUIPMENT OF 
SUBMARINES. 


By W. O. HOR3NAILL, A.M.LE.E. 


THE present war has given special prominence to the 
important ro/e played by electricity in connection with the 
means of offence and defence, every kind of electrical 
apparatus being extensively made use of both on shore and 
afloat. This feature is particularly pronounced in the sub- 
marine, which depends entirely upon its storage batteries. 
for power, light and heat when submerged, while on the 
surface a farther use of electrical energy is to be found in 
the wireless equipment. 

The most important application of electrical power in & 
submarine is for the propulsion of the vessel underwater, 
when it is impossible to obtain the air needed for running 
the oil engines. Shunt motors are used for this purpose, 
and they are mounted on the intermediate shafts between. 
the oil engines and the propellers, clutches being provided: 
between these shafts and the engines, so that the latter can 
be disconnected when the vessel is running submerged. 
While cruising on the surface with the oil engines running, 
the motors either turn idly or are connected up as dynamos. 
for charging the battery. So far submarines have always. 
been fitted with twin screws, hence two motors are needed 
for each vessel. The power of the motors varies between 
33 per cent. and 45 per cent. of the engine power, the 
tendency in the largest submarines being towards the lower 
figure. In the British * E " class the motors are reputed 
to be of 400 н.Р. each, and the vessels are said to 
be capable of cruising underwater for, six hours. 
It must not be supposed, however, that the battery. 
has a capacity of 800 H. for this period, as the 
power needed to give the reputed submerged speed of 
11 knots is comparatively small. In this connection it may 
be stated that the resistance to propulsion of & submarine 
underwater is less than half that on the surface, and this in 
spite of the drag caused by the conning tower and other 
excresences, together with the increased skin friction. The 
reason for this remarkable feature is that the resistance to & 
ship on the surface is largely caused by the waves thrown up 
during its passage through the water. "When submerged no 
waves are produced, апа the resistance consiste entirely of 
skin friction. The above statement is amply supported by 
testa of the powers needed to propel & submarine on the 
surface and underwater over a range of equal speeds. Then 
again, the speed on the surface is 17 knots as against only 
11 knots under water, and the resistance varies roughly wi 
the cube of the speed. In view of these facts a liberal 
estimate of the power required when submerged gives us 
about 200 H.P. or 100 Н.Р. for each motor. The motors 
are made larger for the purpose of charging the battery 
quickly, as if they were only of the power necessary for pro- 
pulsion, this operation would take a prohibitive period. 
Furthermore, the motors are used for reversing on the 
surface and for giving extra power to the engines during 
limited periods when a sudden spurt is needed. 

The earlier batteries for submarines were of the acid type, 
but recently both Edison and“ Alklum " batteries have been 
installed. In either case the cells are carried in separate 
watertight compartments. This arrangement is very 
necessary when acid is used, as, should sea water reach the 
cells, chlorine would be given off and would poison the crew. 

In addition to the large electric motors used for pro- 
[u':son many others are to be found in underwater craft for 
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air-compressing, pumping, ventilating, heaving up the 
anchor, and other purposes. A detailed drawing before us 
of a 1,500-ton submarine in course of construction, shows 
no less than 12 electric motors applied to these duties, 
without reckoning the wireless equipment and the gyro- 
compass with which these vessels are now always fitted. 
Farthermore, all cooking is done by electricity, as any other 
source of heat would use up the air and give off noxious 
ages. 

е Obviously the above described electrical equipment in- 
cludes motor starters, switchgear and instruments, but as 
these appliances are of standard patterns in use for similar 
purposes on shore they need not be particularised here. In 
fact, the entire electrical outfit of a submarine consists of 
standard apparatus excepting as regards the usual require- 
ments demanded by Admiralty specifications. 

The submarine has come to stay, in fact there are indi- 
cations that it will eventually oust every other form of 
warship. If the latter proves to be the case, the under- 
water fleets of the future will offer a big field for motors, 
batteries and other electrical gear. 

There are no insuperable difficulties in the way of build- 
ing submarine battleships and cruisers of equal power to 
any surface craft now in existence, it is simply a question 
of development which will, no doubt, be expedited by the 
present war. 

Not only will the Great Powers go in extensively, or 
entirely, for submarine fighting ships, but the smaller 
nations will find them an invaluable means of defence 
against more powerful foes. 

In the face of all this future business for the electrical 
industry, it is our duty at the present time to devise some 
means for destroying submarines faster than the Germans 
can build them. The main difficulty is to locate under- 
water craft when submerged, and any instrument which can 
do this will deserve the undying gratitude of the nation. 
German submarines spend much of their time lying on the 
bottom during daylight hours, as this plan conserves their 
supplies of oil and electricity; and if our ships can only 
discover their exact position, it is comparatively easy to 
capture them. Already submarine sound instruments are 
- proving of value for discovering submarines when under way 
below the surface, but obviously such apparatus is useless 
for finding vessels lying still on the bottom. 


NEW YORK’S CO-OPERATIVE ELECTRIC 
VEHICLE GARAGE. 


THE new co-operative electric vehicle garage. situated at 
Central Park West and Sixty-Second Street, New York, is 
now in full operation with a quota of 100 privately-owned 
electric pleasure-cars garaged and cared for beneath its 
roof, and, although it has only been open since February 
last, the scheme is reported to be succeeding beyond the 
fondest hopes of the originators. The establishment is the 
largest electric vehicle garage in New York, and the task of 
establishing it was not an easy one; the various difficulties 
were, however, all overcome by the New York Electric 
Vehicle Association, with the assistance of three of the 
leading American manufacturers of electric vehicles—the 
Detroit, Baker, and Rauch & Lang concerns—all of whom 
have made the new establishment their New York head- 
quarters. 

The garage, which also comprises handsome showrooms 
for new cars facing Central Park, has a total floor area of 
30,000 sq. ft., more than half of which is devoted to the 
storage of cars, the rest being taken up by offices, service, 
stock-rooms and repair-shops. The garage proper embodies 
a number of unusual features, more particularly with regard 
to the electrical and battery-charging equipment. The 
charging board is one of the largest so far constructed, and 
controls 48 charging outlets of varying capacities, it being 
able to deal with batteries ranging from 24 lead cells, with 
a charging rate of 8 amperes, to a 60-cell Edison battery 
‘requiring 100 amperes. The average charging time is 
from four to six hours. The leads from the charging board 


are so arranged that the batteries can be charged in situ 
on the cars without it being necessary to shift the latter 


THE NEW YORK ELECTRIC VEHICLE ASSOCIATION'S 
Co-OPERATIVE GARAGE, 


from their usual positions in the garage. The necessary 
current is taken from the mains of the New York Edison 


WASHING AN ELECTRIC CAR. 
e 


Co., s'x cables, having a combined capacity of 3,200 
amperes at 120 voits, or 400 KW., being employed to con- 


VEHICLE BATTERY CHARGING CONTROL BOARD. 


duct the current to the charging board. The meters have 
a capacity of 200 Kw., almost sufficient to warrant a special 
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panel in a generating station. Within the building there 
are about 8,000 ft. of copper wire of large capacity, and 
1,400 ft. of conduit, exclusive of the connecting cables used 
in the electrical system of the garage. 

The fact that the undertaking is being run under the 
wgis of the New York Electric Vehicle Association, which 
comprises in its membership all the leading electric vehicle 
interests in the American metropolis, has placed an official 
seal on the establishment as being as perfectly adapted for its 


mille, high-frequency generators running at 1,850 R.P.M., and to 
turbine and Diesel engine plants, 

Its construction is exceedingly simple, consisting of two facing 
disks, with inwardly projecting teeth near their peripheries which 
engage with the coils of a circular helical spring, the arrangement 
being indicated in fig. 1. Both halves are left free for either 
radial or axial movements; while the subdivision of the tians- 
mitting units allows each to be comparatively weak and flexible, 
yet collectively to form a powerful coupling. 

Since each coil of the spring transmits only a small portion of 
the load, the spring does not tend, as a powerful spring would, to 


VIEW OF THE FIRST FLOOR, NEw YORK ELECTRIC VEHICLE ASSOCIATION'S GARAGE, 


purpose as is possible, thereby assuring for it a stancing 
that, it is claimed, no other electric vehicle possesses. 
The cost of garage service at the establishment is £9 per 
month, this charge including the garage, washing and 
cleaning of the car, and the charging and periodical in- 
spection of the battery. 

Oar illustrations give some idea of the scope and working 
of this establishment, which will, no doubt, at some future 
date, find its counterparts in this country, 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


Union Flexible Coupling. 


Messrs. Bovine & Co., LTD., of Union Court, Old Broad Street, 
E.C., have recently placed on the market a new form of flexible 


Fic. 1.— UNION FLEXIBLE COUPLING, SHOWING ARRANGEMENT 
OF SPRING. 


coupling which, we understand, is successfully meeting a wie 
range of uses, having been applied to large slow-running rolling 


overshoot the normal position when the load is momentarily re- 
leased, and thus accentuate torque variations. For low speeds cast- 
iron disks and steel springs are employed, while for high speeds 
or in large 8 zes, an all-steel construction is employed. The clutch 
sizes listed range from 7 Ib. to nearly 7 tons in ht. 


‘© Witton? Ironclad High-Pressure Switchgear. 


A representative example of a mistake-proof ironclad switch- 
board, manufactured by the GENERAL ELECTRIC Co. LTD., of 
Witton, is shown in the accompanying fig. 2. This switchboard 
was constructed for a large steel works which had rapidly to be 
adapted for the production of war munitions. It was built up of 
a number of " Witton” mistake-proof switch panels, each self- 
contained, and on arrival at the works the only erection work 
necessary was the connecting together of the different panels and 
the connecting up of the cables, B — 

This switchboard, which is one of a large number of similar 
pattern now passing through the Witton worke, was constructed 
to control, amongst other plant, a 750-Kw. motor-generator manu- 
factured by the General E'ectric Co. to convert three-phase power 


Fig, 2.—Back View or “Witton” BOILER PLATE 
MisTAKE-PgooF MAIN SWITCHBOARD, 


at 3,300 volte, 50 cycles, to continuous current at 550 volts on the 
three-wire system, a static balancer b.ing part of the equipment. 
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THE WORK OF THE NATIONAL PHYSICAL 
LABORATORY IN 1914-15. 


‘THE annual report of the Executive Committee shows that the 
work of the Laboratory was greatly affected by the war, and some 
50 members of the staff joined the Colours—nearly 25 рег 
cent.; adequate provision was made for their payment, the 
retention of their posts, kc. Forty-two members have been sworn 
in as special constables. Under the ciroumstances, the normal 
research work of the Laboratory has been delayed. Owing to the 
war, the formation of the National Research Laboratory for Tele- 

phy and Telephony at the N.P.L. has been postponed. The 
Sommittee on the Lighting of Factories and Workshops has oom- 
pleted its first report. Great acouracy has been attained in the 
‘reproduction of the fundamental electrical standards; five mercury 
tubes made at the N.P.L. compared with five made at Tokio 
showed a mean difference of only eight parts in one million, and 
Weston cells made at Petrograd agreed with the Laboratory 
standards to within one part in 100,000. Inductance standards 
are equally satisfactory, and the range and accuracy of the measure- 
ment of large high-frequency currents have been greatly improved. 
"The speed of measurement of alternating currents has been increased, 
and the research on the rise of temperature of underground cables 
has brought out a series of interesting resulte. Progress has 
been made in the photometry of electric standard lamps. 

The electrical testa made in the Physics Department amounted 
to the following totals :—Electrical Measurements, 191 (previous 
year, 259) ; Electrotechnics, 5,080 (3,828) ; Photometry, 410 (1,142). 
"Ihe income for the year fell to £39 ,653, a reduotion of £4,060, 
and the fees for tests fell by £5,124 to £20, 017. Special investi- 
gations brought in £1,612, as against £2,533. The Treasury grant 
for Aeronautios rose from £5,311 to £7,475. The total expendi- 
ture was reduced from £40,968 to £39,573, and the net result was 
a credit balance of £81, as compared with £2,745 in the previous 
year. The sum to the credit of the General Fund is now £2,347. 
The Hon. Sir C. A. Parsons has presented a sum of £1,000 to the 
Committee for additions to the equipment, 

The report of the Director includes a list of the members of the 
staff on active service. 

Physics.—In July last year Drs. Giebe and Schultze, of the 
Reichsanstalt, visited the Laboratory and compared a resistance 
coil with the N.P.L. standards; its absolute value waa aleo deter- 
mined with the Lorenz apparatus, the greatest difference from the 
mean of nine measurements being 2'9 parte in one million. Com- 
parison with the coil standards showed that one International ohm 
= 1'00052 true ohms, a result identical with that obtained in 1913, 
The Reichsantalt absolute measurements were in very close agree- 
ment with those made at the N.P.L. The investigation of the 
Weston normal cell was completed, and the results are b3ing prepared 
for publication, A cell containing a small quantity of free acid with 
a grey depolariser (the grey colour being due to the presence of 
minute globules of mercury) appears to be the most constant form. 

The Schuster magnetometer is practically complete. The hori- 
zontal-intensity magnetograph is capable of measuring changes of 
one-millionth of the c.G.s, unit of magnetic intensity lasting for 
one second only. It was found that unless the damping of the 
suspended system was critically aperiodic, the magnitude of the 
changes could not be accurately estimated. 

An inductometer with a wide range of self-inductance has been 
roonstructed. Two standard self-inductanoe coils from the Reich- 
eanstalt were compared with the N. P. L. standards, the latter coming 
out respectively 14 and 8 parts in 100,000 lower than the former. 
Future coils will be wound in single layers on marble bobbins, 
to ensure that the temperature coefficients shall be both small and 
definite, The dimensions of the primary standard of mutual 
inductance were all carefully remeasured, and slight changes were 
found, which, however, almost compensated for one another, the 
final value for the mutual inductance being seven parts in 
4,000,000 less than the old value. A 600-watt alternator, giving 
‘frequencies from 150 to 800 cycles per second, has been installed. 
Methods of measuring large high-frequency currents were investi- 
gated, and it was found that air-core current transformers gave 
very accurate results up to 2,000,000 cycles per second; small 
iron-cored transformers also gave excellent results, and current 
transformers of this kind are quite suitable for very large high- 
frequency currents. With the aid of large standard condensers, 
the range of working of wavemeters has been extended to wave 
lengths of 50,000 m. Progress has been made with the research 
on magnet steel for the Institution of Electrical Engineers, 

Electrotech nicsg.— The new realisation of the pentane unit of 
light in electric sub-standards is now complete. The unit so 
obtained agrees with the original N.P.L. unit of candle-power 
within less than 0'1 per cent. It has been found that the changes 
usually ascribed to the humidity of the atmosphere may, in part, 
be due to changes of temperature, but the usual method of analys- 
ing the results does not readily permit the two effecta to be 
differentiated. The work on the cascade series of lamps has been 
completed up to the set running at 1°56 watts per candle; direct 
comparison between the fundamental set and the 1'5-watt set gave 
the same result as that by the cascade method, the Lummer- 
Brodhum photcmeter head being used alwaye. The colour of the 
light depends mainly on the temperature of the filament, irrespec- 
tive of whether the radiating substance is carbon or tungaten ; the 
group of lampe giving light of the same colour as that from the 
pentane lamp operates at 1,616" C., whilst that running at 1°5 
watts per candle has an operating temperature of 2,300* C. The 
Series is being continued by means of gas-filled standard lamps up 
to an efficiency of 0°6 watt per candle. 


Experiments were made which established the relation between 
the lumens per watt of carbon апа tungsten lamps and the 
temperature of their filamente, as follows :— 


Logio L/W = 21°61 — 4°58 login T — 185 logio (1 + 15/7) 
Logio L/W = 23°31 — 6'l logio T — 185 logio (1 + 165/т). 
These expressions have a physical basis, and agree with the 
observed values from the lowest to the highest values of tempera- 
ture in carbon and tungsten (vacuum) lampe. The colour of light 
from molten platinum was found to be identical with that from a 
carbon-filament lamp operating at 475 watts per mean spherical 
candle, corresponding with about 38 watts per M.H.C.P. The value 
of the coefficient of reflection of the white cards used in connection 
with illumination photometers has been investigated. Measure- 
ments in connection with the Home Office Committee on Factory 
Lighting have occupied much of the time of the department, 


(To be continued.) * 


NEW RUSSIAN CUSTOMS TARIFF. 


THE Board of Trade have recently issued a Blue Book showing the 
rates of duty leviable on goods imported into Russia under the new 
decree which has just been passed. The following are the new 
rates of duty on electrical and similar goode, and the old rates have 
been added for purposes of comparison; it should be particularly 
noted that the decree re- introduces the differential duties estab- 
lished by the General Tariff in respect of various classes of goods 
imported over the European land frontier, a distinction which was 
abrogated by the Russc-German Commercial Treaty; so far as 
these goods are concerned, the rates of duties established by the 
General Tariff for importa over the European land frontier are in 
nearly all cases 20 per cent. higher than the corresponding rates 
for imports by sea. The Blue Book containing the complete tariff 
may be purchased from Mesars, Wyman & Sona, Fetter Lane, E.C., 
at а cost of 7d. Pound = 40 funts = 36 lh. 


Old rate. New rate. 
Roublea. Roubles. 
Asbestos manufactures in combination with Per poud. Per poud 
other materials or not 888 3°50 8 85 
Moulded carbon wares for electrotechnical 
purposes such as аго light carbons, plates, 
cylinders, &c., weighing lees n 10 
funts each .. 888 - 6 8°80 
Weighing 10 funta or more each 1 1710 
Pipes of porous clay and moulded parts of 
Pipes— 
Unglazed ies ad sae asi 10 11 
Glazed ... 15 22 
Mineral tar, bituminous mastic all kinds of 
fusible asphalts es “a cue 30 33 
India - rubber (osoutehoue and gutta- 
ко, ргерагей and manufactured :— 
EU In a sheets, slabs, threads, or dis- 
`  golved ; wares not specially men- 
tioned and not in oombination Per fant. Рет funt 


with other materials T AU 020 0°22 
(b) Manufactures not specially men- 
tioned in combination with other 
materials; rubbered cloth ius 0'30 033 
2. Hard (vulcanised) :— 
(a) Unwrought sheets, slabs, sticks, 
pipes, K. eee 0°20 0:22 
(5) Manufactures not specially men- 
tioned, whether in combination 
with other materials or not iis 050 0°55 
3. Boots and shoes of caoutchouc or 
gutta-percha, combined or not 


with tissues, leather, buckles, &0. 0°42 0461! 
4. Tissues impregnated with india- 
rubber, for fillets of cards :— 
(a) With felt... n iis T 0°15 0'16} 
(b) Without felt ose as 0'30 0'33 
Per poud. Per poud 
Steel rails, even perforated or grooved ... 99 ae 
1°18 
Copper, aluminium, nickel, &., and 
alloys :— 
In pigs, ingote, shavings, шш, scrap — 
and powder ... 5 3 50 
In bars, rods and sheets, even it 
polished or with designs rolled or 
stamped on their surfaces 
(a) Of a thickness of 4 mm. or more 6 6°60 
(b) Of a thickness of less than } 
down to 4 mm. inclusive sss 6 40 1'04 
(с) Of a thickness of less than | mm. 7'10 7˙81 


Nork.—Sheets of copper cut otherwise than in rectangular form 
pay the respective duties specified under (2) above together with 
an additional 10 per cent. The additional 10 per cent., however, 
does not apply to sheets of other metals and alloys referred to 
above cut in the same manner. Copper and copper alloys, as well 

as the other metals and their alloys referred to, if rolled or wire 
drawa and of a diameter or width of 12} mm. or lesa, pay duty as 


wire, 
(To be continued.) 


* Imported by sea. { Imported over European land frontier. 
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CONTROL APPARATUS FOR STEEL MILL 
AUXILIARY ROLLS. 


THE manufacture of steel being essentially a series of proceeser, 
immunity from defects in design of the machinery used for any 
stage in the process, however relatively insignificant its function, 
is of vital importance. 

In no branch of the industry have greater improvements been 
made during recent years to produce absolute reliability, simplicity, 


Line 


Fic. 1.—CONTACTOR WITH SHUNT OPERATING 
Coin FITTED WITH MECHANICALLY-INTER- 


LOCKED ACCELERATING RELAY, RELAYS, 


and greater output, than in the electrical equipments for con- 
trolling the reversible motors driving the live rolls. 

Control apparatus for this service is subjected to the most severe 
conditions to which electrical apparatus has been applied for 
commercial purposes, as the motors driving the rolls have to be 
started, checked, started again or reversed as often as 20 to 30 
times a minute throughout a day of 20 hours. 

The controlling device originally used was the well-known hand 
operated dial type adopted for other industries, consisting of con- 
tacta for reversing the armature connections, and introducing or 
cutting out resistance in series with the motor armature for 

and reversing the main armature current passing through 
these contacte. The earliest forms, as for other industries, con- 
sisted of fixed contacts mounted in one plane on slate or other 
insulating material over which were moved contacts mounted on 
or geared to the operating lever. These dial type controllers were 
at one time superseded by the well-known drum type controller 
as used for tramcare. The magnetic blow-out can be more con- 
veniently applied to this form of controller, which has the addi- 
tional advantage that the wear caused by arcing on the moving 
contacts is less, due to the fact that a different contact is used for 


-— 


Fic. 3, ——B.T.H. MASTER CONTROLLER WITH COVER REMOVED. 


each division of resistance, whereas in the dial type the same 
moving contact is subjected to the arcing of each resistance step. 

A drum type of controller, however, becomes very massive when 
suficient control points are used to limit the current which flows 


on the first notch to a low value, and the moving parte become s0 
heavy as to cause fatigue to the operator. For this reason the dial 
type, which in its later forms was a sound mechanical structure 
was, in many cases, preferred to the drum type. 

No form of hand-operated main current controller yet designed, 
however, contains the essential features for the satisfactory con- 
trol of auxiliary rolls. 

The usual practice adopted when starting a motor, of delaying 
movement of the controller handle from step to step until the motor 
has accelerated, and the current decreased to approximately its 
steady value, cannot be observed in this service, where the opera- 
tor’s whole attention must be applied to the billet being rolled, 
and not to the protection of the motor or gears. Some form of 
automatic protection is therefore necessary, and this must be 
applied so as not to delay notching an instant after the current 
has decreased to the required limit for cutting out the next step 
of resistance. For this reason dashpot control is not suitable. 

These considerations lead to the conclusion that the best solution 
of the problem is obtained by the use of а manually-operated 
master controller and electrically-operated contactor switches, the 
contactors closing partly under the influence of the master con- 
troller and partly of the main current. 


Seres “eld 


i 
| Master Contreller. 
Н 


FIG. 2.—CONNECTIONS OF B.T.H. CONTROL PANEL, CONSISTING OF CONTACTORS 
FITTED WITH MECHANICALLY-INTERLOCKED CURRENT LIMIT ACCELERATING 


Fic. 4.— B. T. II. CONTACTOR PANEL SHOWING 
CONTACTORS FITTED WITH MECHANICALLY- 
INTERLOCKED CURRENT LIMIT ACCELERATING 


RELAYS, 


As the cycle of operations is varying all the time, it is impossible 
to apply a device for producing entirely automatically the required 
results, and the human element must necessarily be introduced 
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This form of controlling device is now being generally adopted 
for the control of auxiliary rolls. Such a system, to be satisfactory 
for use in a steel works, must be free from the mass of small 
wiring and auxiliary contacts usually associated with the earliest 
forms of automatic devices. 

A contactor having the necessary rugged characteristics and 
simplicity of construction for the service, is found in the type 
universally adopted for railway service, which has solid main 
contacts pressed together by strong spiral springs. Fig. 1 shows 
the type in question for direct-current circuits, which has very few 


Fic. 5.—B.T.H. CONTACTOR PANEL AND MASTER CONTROLLER, 
SUITABLE FOR USE WITH A REVERSIBLE INDUCTION MOTOR. 


parts, all parta being easily accessible for inspection, cleaning and 
renewals, 

The method of making the current limit relay part of the con- 
tactor, adopted by the British Thomson-Houston Co., Ltd., of 
Rugby, who were the first to introduce contactor systems for the 
control of live roller gear in this country, enables a very simple 
wiring system to be adopted, as shown in fig. 2, which is a typical 
diagram for live roll service. Referring to the diagram, con- 
tactors 1 and 2 are mechanically interlocked, so that they cannot 
be closed together; so aleo are contactors 3 and 4. Each current 
limit relay consists of a main coil and iron plunger, the plunger 
carrying a contact disk which bridges two contact posts when in 
its lower position. The plunger is held mechanically in its upper 
position by the moving arm of the contactor when the contactor 
is open, as shown in the view. When the contactor closes, 
the plunger is mechanically released, and is only held in the upper 
position by the magnetic effect of the main current. When the 
main current has decreased to a predetermined value due to the 
speeding up of the armature, the plunger falls to its lowest position, 
thus closing the operating coil circuit of the next resistance con- 
tractor, which closes, causing the main current to increase and 

accelerate the motor. This is repeated for each resistance step. 

The type of master controller used by the В.Т.Н. Co. is as 
shown in fig. 3. This has three control points—forward and 


+: | |? 


Fic. 6.—CONNECTIONS OF B.T.H. CONTROL PANEL, CONSISTING OF CONTACTORS 
AND SERIES CONTACTOR-TYPE ACCELERATING RELAYS, 


reverse. The first point closes the armature circuit through a 
very high resistance. This serves as a check point when the con- 
troller handle is thrown from forward to reverse. The second 
point corresponds to slow running of the motor, and is used 
for turning the billet. When the controller is on the third step 
the rest of the resistance contactors notch up automatically under 
the influence of the current limit relays, 


The great advantages obtained with the contactor equipmente 
оче the hand-operated main controller equipments have been as 

ollows: 

The wear on the motor, shaft and pinions, and the consequent 
repairs, are greatly reduced, due to the fact that the current limit 
relays prevent these parts being subjected to excessive stresses. 
The contactors having a quick make-and- break action, and being 
fitted with separate blow-out devices, are more suitable for con- 
trolling heavy currents without excessive wear than are ordinary 
controllere, and although better able to deal with heavy currente 
than the hand-operated controller they are notsubjeoted to such heavy 


currents, due to the fact that the current is controlled within 


limits by the relays, The quantity of steel rolled in a given time 
is increased, as the operator can move the oontrolier handle as 
rapidly as he likes without fear of breaking pinions or shafts, the 
motor being automatically accelerated or reversed in the shortest 
safe time. Another important feature is that these small master 
controllers can be used by the operator without fatigue. 

Fig. 4 shows a typical contactor panel for direct-current 
Устане age fig. 5 for alternating-current circuits as made by the 

Diagram fig. 6 shows a control equipment for direct-current 
circuits, for which another form of current limit relay is used, 
the control system being otherwiee the same as described above. 

The relays in this case are small series contactors, the main con- 
tacts of which are in the control circuit, the operating coils being 
in the main circuit. These series contactor relays which are shown: 
in fig. 7 area B.T.H. Co. patent. They have the property that 
they can be adjusted so that the contacts will remain in the open 
position if a current of more than a desired value be switched 
through the operating coil, and will close automatically when the 
current has decreased to & desired value. 

In the diagram, fig. 6, the main contactors which are operated by 
shunt-wound coils are marked 1-9 inclusive. The contacts of the 
relays are marked A, the main coils of the relays being shown 
immediately below the contacts. A main contactor in closing to 
short-circuit one of the divisions of the starting resistance com- 
pletes a circuit through the operating coil of the relay controlling 
the contactor next to close in the sequence. The instantaneous 
increase in the line current caused by short-circuiting a division 
of the starting resistance causes the relay contacts to remain open 
until the motor has accelerated and the line current has decreased 
to a safe value. The relay then closes completing the circuit to 
the operating coil of a main contactor, whichthen closes, The 
main contactor in closing energises the coil of the next relay, and 
во on, The control system shown in fig. 6 is being successfully used 
for rolling mill service. 


NOTES FROM CANADA. 
[FROM OUR SPECIAL CORRESPONDENT. ] 


Like other countries, Canada is making strenuous efforts 
in regard to trade. The Department of Trade and Commerce 
has already prepared several special bulletins dealing with the 
trade of Germany and other subjects of interest, and is doing. 
all it can to assist manufacturers, giving them information as 
to opportunities for trade and other matters. 

The Canadian Manufacturers’ Association is now similarly 
exerting itself, and, besides fostering a Майе in Canada“ 
campaign, designed to induce people in this country to buy 
hcme-made goods in preference to any others, the Association 


Fic. 7.—B.T.H. SERIES CONTACTOR, 


at a recent meeting discussed the plans of the recently-formed 
Export Association of Canada, Limited," which will en- 
deavour to develop the trade of the Domunion with foreign 
countries, 

It was stated that the first duty of this Association would 
be to strengthen the trade ties between the various Domi- 
nions of the British Empire and to take advantage of the 
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great cpportumities for trade with them, both now and after 
the war. 

The development of trade with Russia, France and Belgium, 
ag Well as China and South America, was also spoken of, and 
и is apparently intended that an office shall be opened in 
London, Which will act as a commission agent for the 
uanüfacturers and provide for the transportation of goods. 

оше little tine аро telephonic communication was estab- 
lished between New York and San Francisco—a few days 
back it was the turn of Toronto to be put in direct connection 
with that distant city, and according to the daily papers the 
veces. Were perfectly plain and conversation was carried on 
With ease—a noted singer in Frisch entertained the 
Torento audience with a song. Montreal has also been put 
in touch with the Californian city in the same way. 

The writer of these notes has on more than one occasion 
within the last two vears or so suggested that it would be a 
geod thing for British engineering trade with this country 
и Jacilities could be afforded to young men here to get their 
engineering training in British workshops instead of going 
to the U.S.A. for it and becoming, as they inevitably do, to 
al intents and purposes, American engineers, imbued with 
the notion. that everything worth having is made across the 
border, and being, of course, entirely ignorant of, and alto- 
ether out of touch with, any British products or methods, 
ele. 

This idea is set forth in very similar terms by a writer in the 
Frgiuerr tor April 16th, 1915, on page 233. It is to be hoped 
that some day a little notice will be taken of the suggestion, 
a- the arguments in its favour are undoubtedly based on 
solid facts. 

Мг. Hamilton Wickes is quite right when he urges British 
manufacturers to make greater efforts to secure Canadian 
trade—if they wish to have any at all. In the writer's own 
esperience it is much easier to get information from the 
cleat country to the south than to write home, wait a long 
пше. and then perhaps have one’s inquiries. for prices 
answered with no information as to whether the figures given 
are for. factory, Боз. British port, Canadian duty paid, or 
апу such important details. Such a state of affairs is not 
exaggerated at all. 

The B. E.. A. M. A. and similar bodies might do worse than 
take measures not only to impress upon their members the 
Peeessity for giving certain important details when quoting, 
"ut also, as far as possible, supply the information or state 
Lev and where it may be obtained. Perhaps they already do 
this, but, af so, the members must, many of them, be sadly 
nezlectful of such advice. 

Very few finns, except those who actually have their own 
nien out here, ever take the trouble to quote their goods f.o.b. а 
Canadian. town or city, even when specially asked to do so. 
I: the necessary information is not available at home, steps 
should be taken to make it so somehow or other. 

There is no doubt about it. and nothing is likely to change 
tie situation, that the consulting engineer or other individual 
Whe requires prices and other particulars will invariably make 
йе ef these which are furnished ‘in the handiest foru and 
leve the others aside if he can possibly arrange his work with 
oni degree of satisfaction in this way. 


WAR ITEMS. 


German Engineering during the War.—At a recent meet- 
ing of the Association of German Engine Builders, Herr Fr. 
Frolich discussed the position of German enginecring during 
the war. While admitting that there had been a consider- 
thie falling-off in the number of new contracts, he claimed 
Pat the machine-tool and agricultural-implement makers 
hel more than enough work on hand. As many branches of 
widusiry (Herr Frölich thinks) are likely to be extremely 
. as soon as peace ds restored, he suggested that the 
works should prepare themselves for the coming boom ( !) by 
"Memling their plant and by making other necessary alter- 
чипу. Tt was probable that after the war there would. be 
pos preference shown in Germany for foreign machine tools, 
"pewriters, sewing and shoe-making machines, and agri- 
"utural implements, and now was the time to start system- 
Se preparation to supplant such machines. Herr Frölich 
referred in ecstatic tones to the achievements of the German 
„dining industry in meeting the enormous demands of 
ie Army for munitions, Deliveries were being expedited, 
tel the system of emploving middlemen in contracts; which 
i Uie be sinning of the war adversely affected the eflicienev 
‘foe e nuine ring supplies, had been abolished. While the 
home trade had been supported by the war, export trade had 
инте! constderably, and this was particularly important, 
лам поги әү about one-third of the total output of Ger- 
“an engineering Works Was exported. Herr. Frölich gave 
ens for believing that after the war the German ensi- 
D tins Works would be able to resume unweakened their 
Competition in the world's markets with their old Opponents, 
provi] the Government took measures to safeguard Ger- 
тале interests abroad. Otherwise, ** the comings military 
‘tory ты be accompanied by heavy economic losses, — 
“The Tronmeanger,”? 


* 


Scheme for Training Munition Workers.— The Engineer- 
ing Department of King's College, London, is organising a 
scheme far training unskilled and semi-skilled men in the 
use of tools, so as to fit them for work at the munition 
factories. The work is to begin at once, and will proceed 
throughout the summer vacation, and, if the need is still 
great, will be continued during the winter. The Industrial 
Reserve, 227, Strand, is helping the College both in the 
supply of men who can be usefully trained for such work, 
and in finding places for them in factories when trained. 
The work will be done in two shifts, from 9—12.30 and 1.30 
to 5 p.m., Monday to Friday inclusive, so that forty men can 
be taken cach day. The average course is expected to last 
for three or four weeks, though this will naturally depend 
on the previous training and progress of the student. The 
fee charged will be the nominal one of 2s. Gd. per week, 
which will only go a small way towards defraving the run- 
ning expenses of the scheme. £150 has already been con- 
tributed by a subscriber to the Industrial Reserve, and it is 
hoped that further contributions will follow. "There is no 
doubt that such a scheme, which: has already been initiated 
at Shefheld, Birmingham and Manchester, will be of the 
utmost use in making available for the public service a great 
amount of willing help which is at the present moment un- 
focused and untrained. The College and the Industrial 
Reserve are already in touch with firms manufacturing 
munitions, and there should be no difficulty in finding places 
for sulliciently qualified men. This scheme, as well as the 
advanced testing work which the department will be able to 
do for the Ministrv of Munitions, will be under the direction 
of Professor А. H. Jameson. Inquiries and applications 
should be made to the Secretary, King’s College, Strand, W.C. 

The Manchester. School of Technology has similarly ar- 
ranged with the local Munitions Committee to provide classes 
in the workshops of the School for preliminary training. The 
Nottingham Society of Engineers is holding a special meet- 
ing on Monday evening next, at which the Munitions Com- 
mittee will be represented, to discuss the best way in which 
the Society can assist the Committee. 

500 Iron Crosses for the A.E.G. Men.—The activity of the 
Berlin A.E.G. in the financial year which ends in July is 
reported to have been divided into two parts. In the first 
place there are the Army orders, which were very consider- 
able, but the profits on which had been over-estimated. 
secondly, there are the regular electrical contracts, which 
are declared to have been normal, both in the inland market 
and for export to neutral countries. Taken as a whole, the 
turnover has been very satisfactory. For the rest, the ex- 
ports in general have been interrupted by the war, but no 
doubt is entertained that, after the return of peaceful times, 
the. former relations will be re-established quickly in some 
cases and less rapidly in others, owing to the splendid organ- 
isation and the indispensabilitv of the manufacturers of the 
German electrical industry. Equal confidence is entertained 
by industries in general in regard to the future. For the 
moment it is stated that nothing can be said concerning the 
dividend for the past усаг, but the liquid state of the coni- 
pany's finances, which has always been made a prominent 
feature, is particularly great at present, and the company also 
holds War Loan securities of the value of £600,000. About 
15,000 employés are in the field, where 450 have fallen, and 
as many as 500 have received the Iron Cross. It is calculated 
that the voluntary war grants made to dependents of work- 
men called up for active service will soon reach £250,000. 

Employment of Disabled Sailors and Soldiers.—With re- 
ference to the announcement in our last issue to the effect 
that the Council of the Institution of Electrical. Engineers 
desire to call attention to the demand for employment from 
disabled sailors and soldiers, we understand that the Com- 
mittee which deals with the question of the employment of 
these men is the Association for the Employment of ex- 
Soldiers, 119, Victoria Street, Westminster, London, S.W., 
to whom all applications for further information and for lists 
of the local branches of the Association should be addressed. 
Many of the men could, no doubt, after some training do 
useful work as switchboard attendants. Attention is also 
drawn to the report of the Local Government Board Com- 
mittee upon the provision of employment for sailors. and 
soldiers disabled in the war, copies of which can be obtained 
from any bookseller, at the price of 174. each. 


Australia.—A Sydney firm wishes to add British agencies 
for dampholders and electrical accessories. — Reference, 
31,674h. 


An Adelaide firm wants British agencies for piping, air 
lift pumps and electric motors. Reference, 31,639f, 

A Melbourne firm wants names of British makers of hard- 
ware, tools and electrical goods. Reference, 31,639. 

A Melbourne agent wants to hear from British makers of 
electrice cranes, Wires, cables and pumps. Reference, 31.639, 

Inquiries respecting any of the foregoing should he 
addressed to the Board of Trade Commercial Intelligence 
Branch, London. 

Board of Trade Inquiries.—The June 21st list (No. 26) of 
inquiries received for sources of supply of goods includes the 
following :— . 

Cla khs tor cdlectrival trade sipns ап other eleetrte cd purposes, 

Perinanent magnets. 

Wood өз o bonite separators for portable batteries, 


Personal and Roll of Honour.—Miattters of personal interest 
arising out of the war will be found to«lav and in future 
under our General Personal Section on a kater pace, 
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CORRESPONDENCE. 


Letters received by us after 5 Р.м. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, Au letter can be published 
unless we have the writer's name and address in our possession. 


The Railway Carriage Problem. 


I strongly concur with your excellent leader on the. carriage 
problem—you have got right down to the root of the evil under- 
mining our commercial system in holding the railway companies 
responsible for exploiting trade, and bleeding commerce in this 
country at every possible turn. I may say I have heard from 
absolately reliable authority of an instance where a vonsignment 
of printers’ blocks was dispatched from the Midlands to Plymouth, 
and the charge for carriage on the same was more than the actual 
value of the goods themselves, leaving a small loss on the trans- 
action. The ваше blocks from any town on the Rhine in Germany 
would have been delivered at Plymouth for considerably less than a 
third of the English railway charge. If this does not constitute 
& great scandal to traders in this coüntry, I should like to know 


what доев ! | Henry L. Dobson. 
Levenshulme, Manchester, June 22nd, 1915. 


Pitting of Generator Brushes. 


Some time ago I had occasion to work on a 500-kw. turbine set 
which was giving commutator trouble similar to the set mentioned 
by Mr. Johnatone. The + brushes were also the ones to suffer most, 
perhaps due to leakages in the circuit somewhere or other in the 
— side, and thus overloading the live side of the machine, I should 
take a potential test in the first place and start from the 
generator brushes, gradually working away. 

I cured my set by undercutting the micas between the segments 
of the commutator to a depth of about N of an inch, after 
which I changed the hard carbon brushes for a better class of the 
graphite type, which have a carrying capacity double that of hard 
carbon. On full load I adjusted the brush rocker wheel until I 
obtained sparkless commutation. 

Mr. Johnstone will perhaps pardon me if I differ from him 
in saying that his set is not sparking badly under the brushes. 
It is the minute crackling sparks which eat away the centre portion 
of the brush face, and are hard to see unless looking end on the brush 
during the latter part of a big run. If the machine were not 
sparking, the brush would polish up like glass, and the commu- 
tator take on a clear purple tint; it is then in perfect condition 
and should not be messed with, except for renewing brushes or 
grinding down. I could give Mr. Johnstone a diagram of the tool 
and guide for cutting out the micas if he intends setting about the 
machine. The Morgan Crucible Co., Battersea, would supply him 
with the proper brushes, 

Henry Fowler. 

Liverpool, June 28th, 1915. 


Colonial Advice to Our Advertisers. 


I should like to call the attention of the advertisers in your 
paper to the difficulties experienced by engineers in the Colonies 


in obtaining particulars of the articles advertised and illustrated . 


in your paper. 

Having been a central-station engineer at home for some years 
before coming out to this colony, I notice very much the difference 
between home and Colonial undertakings with regard to obtain- 
ing up-to-date and new appliances and apparatus, and the chief 
complaint, if such it can be called, is that with a few prominent 
exceptions most of your advertisers neglect to mention the names 
of their Colonial and foreign agents in their advertisements, and 
even in pamphlets sent through the post. 


I often see an illustration and advertisement of a piece of appa- . 


ratus which is apparently what I am in want of, but it is seldom 
if ever that any price or even an approximate idea of the cost is 
given, and my only course is to write home to our London agents, 
putting them to the trouble of obtaining information and prices 
which particulars eventually reach me from six to eight weeks’ 
after the inquiry has been made. At the end of this time I may 
find that the apparatus is not exactly what I require, and I am, 
therefore, again six to eight weeks away from obtaining what I 
want, or if it does happen to be the article, I have again to write 
back, and a further three weeks is lost before the order reaches 
London, whereas if advertisers would give some approximation 
to the cost and the names and addresses of their principal 
Colonial or foreign agents, inquiries could be made quickly and 
expeditiously in the country, to the advantage both of the buyer 
and of the manufacturer, 

This is a matter which evidently does not appeal to the average 
manufacturer, simply because he has never placed himself in the 
position ef the Colonial buyer, and I venture to say that the addi- 
tional advertising space required, if any, for lists of the principal 
agents, would well repay the outlay. 

By giving assistance to this object of putting the home manu- 
facturers in closer and quicker touch with Colonial and foreign 
buyers through their agents in the respective countries, you will, I 
feel sure, be conferring a benefit on manufacturers and buyers 


alike. j B. Sankey, 
Municipal Electrical Engineer, 


Port Elizabeth, South Africa, June 10th, 1915, 


BUSINESS NOTES. 


Consular Notes.—CHOSEN.—The American Consul 
at Seoul reports that information to hand from Kongja, the 
capital of South Chusei Province, says that a 50-H.P. electric light 
plant is to be established there to supply, approximately, 1,500 
lamps, The initial capital of the company is $12,500, It is antioi- 
pated that the machinery will be ordered from Japan, although 
no definite decision has been reached as yet as to the type to be 
employed. Correspondence should be addressed to the Kongju 
Electric Co., Kongju, South Chusei Province, Chosen. 


CUBA.—Senores Maristany and Estrada have been granted per. 
mission by the Cuban Government to install an electric light plant 
at Campo Florida, Habana Province; Senores Pollo and Herrara 
have been authorised to install a similar plant at Coliseo, Matanzas 
Provinoe, and Senor Cuesta has been authorised to install a similar 
plant at Arrogos de Mantua Penar del Rio Province. In each 
case, it is specified that the concsssion will be void if the plant is 
not in working order within one year. 


FRANCE.—A recent American Consular report on the trade of 
France contains some interesting information regarding the electrical 
industry before and since the war. According to this report the 
general conditions prevailing in the electrical industries of France 
in 1914 up to August lst were not unfavourable. Although a 
tendency to weakness had set in during the latter part of the first 
half of the year, the orders received equalled those taken during the 
first six months of 1913. Immediately after war began business 
came to a standstill. It soon revived, however, and the year ended 
with a smaller volume of trade than in 1913, but all the factories 
were їп active operation with curtailed capacity. It is estimated 
that in 1914 the orders for heavy electrical machinery fell off by 
about 30 per cent., for transformers about 20 per cent., for traction 
apparatus about 60 per cent., for general lines of electrical goods 
about 20 per cent., and for turbines about 50 per cent. There was 
also a considerable reduction in the sales of cables, practically no 
orders for apparatus for the extraction of nitrogen from the air, 
and but few for ozonizstion of water. Trade in electric cooking 
and heating apparatus has never been of great importance in the 
country, owing to the high cost of electrical energy, there being no 
special rates for current applied to heating and cooking. 

There were much smaller orders placed in 1914 with French 
manufacturers for the equipment of overland central power stations 
than during the previous year (which was an exceptional one for 
this branch of the industry), as few new stations were established 
and none of great importance. The businees of the existing 
plants, which had been expanding during the first six months of 
the year, fell off considerably in the second half, owing to the 
abnormal conditions prevailing. 

None of the leading French railway companies contracted for 
new electrification of their roads in 1914. The work on the 
suburban lines of the Western Railway which had been com- 
menced is still progressing, and the Southern Co. (Midi) has 
ordered additional electric locomotives for use on its lines from 
Tarbes to Paris and from Villefranche to Perpignan, where already 
three electric locomotives and a number of motor cars had been 
placed in service, 

There was a notable increase in the manufacture of metal- 


filament lamps in France in the early part of 1914, so that, not- - 


withstanding the falling off during the second half of the year, the 
total annual production was about 30 per cent. in excess of that of 
1913. The change from carbon to metal-filament lamps being practi- 
cally completed, a reduction in the rate of increase in their manu- 
facture during 1915 is expected, even if business conditions are 
normal. O wing to keen competition existing, the lamp prices quoted 
during the first six months of 1914 were very low, but toward the end 
of the year, in consequence of thedecreased production caused by the 
scarcity of labour and material, the prices became more favourable, 
the increase ranging from 20 to 30 per cent. Generally speaking, 
there was a tendency to lower prices for other electrical products 
owing to the keen foreign competition, especially with German 
and Swiss goods, An exception might be made as regards motors 
employed in steel work, for which there was a large demand. 
Many of the companies, taking advantage of the slackness of trade, 
re-equipped and modernised their plants. As with lamps, scarcity 
of material and labour and the suppression of an important 
part of the competition, has resulted in raising prices to 
a better level. In the last annual report from the Consulate- 
General, attention was called to the appearance of high 
capacity 1,000 to 3,000-c.r. half-watt tungsten lamps. 
Such lamps are now being made of small capacities, which 
allow them to be adopted for domestic lighting ; 50-c.P. lampe are 
being sold for normal voltage, ic., 100 to 250 volts. The half- 
watt lamps for lower voltages are rendering efficient service when 
used as automobile headlighte, battery flashlights for army use, 
Ko. The fact that soon the manufacturers will be able to obtain 
25-0. P. lamps that consume 1 half-watt per C.P. will result in а 
reduction in the cost of electric lighting. Water sterilisere, the 
sterilising being accomplished through ultra violet rays given by 
mercury vapour quartz electric lamps, are being successfully used 
for army field sterilising outfits and in military hospitals, thereby 
providing sterile water for soldiers in service on the field and for 
nurses and wounded in hospital. The hydro-electric development, 
which has temporarily been brought to a standstill owing to the 
war, will, after the hostilities are terminated, be taken up with 
renewed activity, and in this branch there should be a good market 
for electrical machinery, the greater part of which was previously 
imported from Germany. 
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Most factories in France that were previously used for the’ 
manufacture of electrical apparatus are now being employed in 
the manufacture of ammunition, &., for the army, with the result 
- that there is now a good opportunity for the importation of all 
classes of electrical goods into this country, especially electric 
motors of capacities up to 50 Н.Р, 


china.—In a report by Н.М. Consul-General at Yunnan-fu 
on the trade of Mengtsu, shortly to be issued, it is stated that 
the great drawback to British trade in the Province of Mengtsu 
hitherto has been the lack of any British firm to represent United 
Kingdom manufacturers and push the sale of their goods; but 
there is a good prospect of this deficiency being remedied in the 
near future. The present time is exceptionally favourable for such 
an enterprise, as the two German firms which have hitherto sup- 
plied local buyers with machinery, piece-goods, dyes, paper, &o., 
can now obtain no farther supplies, and the Chinese would wel- 
come the establishment ofa British firm in Mengteu. There are 
inquiries for irrigation pumps, electric light machinery, flour and 
rice mille, material for the installation of water-works in Yunnan-fu, 
locomotives and trucks for the Pishihchai Railway, and other 
items, but these can only be dealt with by a man on the spot who 
is prepared to make a contract for the goods delivered c.i.f. at 
Haiphong, possibly assist to some extent in their erection, and 
arrange the question of exchange. The representative of the 
machinery department of a Hong-Kong firm is now in the Province 
looking into these matters, and there is a good prospect of at least 
some of the inquiries resulting in the placing of orders with. 
United kingdom manufacturers.— Board of Trade Journal, 


France.—Inquiry is made for the names of United 
Kingdom manufacturers of mechanical ploughs, reaping machines 
and harrows (worked by gas and petrol engines, steam or elec- 
tricity), also motors (of 2 to 12 H.P.) suitable for agricultural use. 
(Reference G.W. 1,256.) Communications to the Secretary, British 
Chamber of Commerce, 9, Rue des Pyramider, Paris. 


Private Arrangements.—Joun Вост & J. H. BOULT 
(trading aa John Boult) cycle agent and electrical engineer, 3, 
Grosvenor Street, Chester.— A meeting of the creditors herein was 
held at the Westminster Hotel, Cheater, last week, when Mr. 
Dodds, solicitor acting for the debtor, stated that the liabilities 
amounted to £631, and the assets were estimated to produce £692, 
while there were preferential claims to be deducted amounting to 
£10. It was reported that the business had been carried on in 
partnership by the debtors since May, 1912, each partner having 
pat in about £100 cash. John Boult was stated to have had no 
hand in the management of the business, this having been left 
to J. H. Boult, his cousin. John Boult was said to have a 
separate business at Liverpool, which was carried on in his own 
name, and in connection with which no partnership existed, It 
was decided that a deed of assignment of the assets of the Chester 
business only be executed in favour of Mr. C. Turner, of Sheffield, 
as trustee, with a Committee of inepsction consisting of the 
General Electric Co., Mr. A. Cripwell, and Mr. Parkin B. Booth. 
The following are creditors :-— 


Drake 4 Gorham, Ltd. .. £101 B. I. & Helsby Cables, Ltd. £24 
Genera! Electric Co. . 49 Tucker, J. II, & Co. da 2 21 
Fuller Acoumulator Co... 88 Macintosh, O., & Co. or . 14 
Giover, W. T., & Co Ward & Goldstone. .. 16 
Baxendale Bros. .. 88 Wilson, J. J. 22 2 .. 138 
Bloan Electrical Co. .. 3 Ferranti, Ltd. eee: . 19 
Edison & Swan... 83 Credenda Conduits 18 


Bankruptcy Proceedings.—J. W. & Т. W. TATTER- 
SALL (Tattersall & Tattersall). electrical engineers, Willesden Lane, 
N.W.—Last day for proofs for dividend, July 10th. Trustee: Mr. 
Е S. Grey, Official Receiver, Bankruptcy Buildings. W. C. | 


Dissolutions and Liquidations,—FELGATE INSTALLA- 
TION Co., Lrp.—Creditors must send particulars of debts, &., to 
Mr, A. G. West, 51, Market Place, Reading, the liquidator, by 
Auguet 5th. 

PILLINGS & Co., builders and electricians, 13, Cross Street, St. 
Leonards-on-Sea.—Mesers. F. Pillings and В. E. Soggie have dis- 


solved partnership. Mr. Pillings will attend to debts, and continue · 


the business. 


Australian Trade.—A correspondent who is repre- 
senting in London a firm of engineers and contractors which has 
been established in Australia for 30 years, and has branches in 
each State and workshops at Sydney, equipped with modern tools 
and appliances, is open to receive proposals relating to the manu- 
facture in Australia, under licence, of approved specialities and to 
arrange fresh agencies and purchase new lines in engineers’ 
requisites. Communications addressed to Sydney Agent,” care of 
the Editors, will be forwarded. 


New "Mazda" Half-Watt Lamps.— The BRITISH 
Тномзох-Носвтох Co., LTD., of Mazda House, London, E. C., have 
issued an eight-page illustrated pamphlet concerning '' Mazda 
' balf-watt lamps, giving partioulars of new sizes, } and 1 ampere, 
and information as te téduced prices. The new lamps are made for 
25, 50—60, 100—130, and 200—255 volts, - 


Trade Announcement. — Мв. L. Н. EULER, 
A M. I. E E, has changed his address from Broad Street Buildings, 
E. C., to 4^, Roan Street, Greenwich, S.E. Telephone, New Cross 463. 


Advance in Prices. —TuHe Bastian Merer Co., LTD., 
have announced an advance of 20 per cent. in prices of Bastian 
meters from July 1st, consequent upon increased cost of.raw 
msterial and labour. ——— 


* 


Book Notices. — Alignment Charts. By E. S. 
Andrews. London: Ohapman & Hall Ltd. Price 18. 3d. net.— In 
this booklet the author explains the method of constructing and 
using the alignment charts which have come into common use in 
recent years, and which are capable of effeoting & great economy of 
time and labour. In these charts the desired result is arrived at by 
laying a straight-edge or stretching a thread across two graduated 
parallels representing two of the variable quantities, and reading 
off the third quantity at the intersection of the straight-edge with 
a third graduated line. This process corresponds to the solution of 
a linear equation of the first order between three variables, any 
two of which are given; the author gives a simple proof of the 
validity of construction, and shows how it can be applied to simple 
formule. When the formula involves the products of the terms, 
it is put into logarithmic form, and then can be dealt with in a 
similar way, the parallels being graduated logarithmically. When 
there are more than three variables, the solution is obtained in two 
stages, and the principle may similarly be extended to any number 
of variables. The method is of great value, and the author's 
explanations are clear and concise. | . ‘ 

“Trade Products of the British Empire" is the subject covered 


` in a special supplement issued with the July number of the 


Chamber of Commerce Journal, It is a statistical account of the 
resources of the British Empire as a supplier of foodstuffe and 
of raw materials for British industries, with statistics апа notes 
as to foreign sources of supply. The prevailing conditions render 
such an account of exceptional interest just now. i 

We have just received the issue of Messrs. W. T. Glover & Co.'s 
Almanac for 1915-16. This annual has now reached its 14th year, 
and differs from all other publications of the kind in being issued 
at Midsummer ; this, however, is only one of its many unique 
features. It stands alone in that every day in the year receives 
special attention in the shape of a device, а useful extract from 
some technical treatise, an interesting view of one of Glover's 
cable installations, or a humorous item in the shape of a sketch or 
а clever literary composition. The only fault that we have to find 
with it is that the temptation to look ahead is apt to prevail 
over the more pressing demands upon our time; but that is 
really a subjective not an objective fault, arising out of the high 
quality of the contente. The leaflet for July let shows the well- 
known trade-mark of the company, and indicates that the firm 
was established as long ago as 1568. 

“Tramway Track Construction and Maintenance.” By R. 
Beckerstaffe Holt. London: Tramway and Railway World Offices. 
Price 10s. 6d. 

“ Proceedings of the American Institute of Eleotrical Engineers." 
Vol XXXIV, No. 6. June, 1915. Washington: The Institute. 
Price $1. 

“Science Abstracts.” Vol. 18; part 6. June 25th. Sections A 
and B. London: E. & F. N. Spon, Ltd. Price 1s. 6d. each section. 

An Improved Governor for Water-Turbines" By Percy H. 
Pitman. Excerpt from the Proceedings df the Institution of 
Mechanical Engineers. 

“Shall the Government Own and Operate the Railroads, the 
Telegraph and Telephone Systems? Shall the Municipalities 
Own their Utilities The Negative Side. Six addresses, New 
York: The National Civic Federation. Price 50 cents. 

“ alternating Current Work.” By W. Perren Maycock. London: 
Whittaker & Co. Price бе. net. | 

Railway Station Lighting,—The Caledonian Railway 
Oo. 's central station at Glasgow, which was originally lighted by 
120 10-ampere open-type arc lamps with opalescent globes, running 
four in series on 230 volts, mounted at a height of about 22 ft., 
and spaced from 60 to 80 ft. apart, is now lighted by 500-watt 
Oaram Atmos type lamps, which occupy the positions previously 
occupied by the arc lamps, The result has been very satisfactory, 
as there is a reduction of 300 watts on each circuit of four lamps, 
while the illumination of the station has been increased and con- 
siderably improved. The horizontal illumination in the main hall 
of concourse is 2 foot-candles maximum, with a minimum of 
1'7 foot-candles, while along the platforms the variation is between 
0'8 and 1`6 foot-candles. | 

For Sale.—The Ely Valley Lighting Co., Ltd., of 
Cardiff, have for disposal the following plant : Locomotive 
multitubular boiler; 75-Kw. and 150-K w. generating sets; three- 
panel switchboard ; oil-cooled transformers, Particulars are given 
in our advertisement pages, ! 


LIGHTING and POWER NOTES. 


Barnet.—Wo&gkHousk Licutina.—The B. of G. has 
referred the whole question of electricity supply to a small Com- 
mittee with power to take the advice of a firm of consulting 
electrical engineers with regard to the condition of the present 
‘plant, and the probability of its expansion, also as to whether it 
would not be better to take the whole supply from an outside 
source, 

Bexhill.—Yerar’s Workinc.—In his report on the 
Corporation's electric light undertaking for the year ended 
March 31st, 1915, the Borough Accountant states that the gross 
profit amounted to £6,218, as against £06,521 in 1914; after 
meeting debt charges, costs of meters, public lighting, depreciation, 
Kc., a sum of $2,128 is carried forward, as against £1,817 brought 
into the acoounts, A total sum of £1,472 has been credited to 
depreciation. 
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Bentham.—E.L. SoukwE.—Mr. Best, promoter of an 
E. L. scheme for Bentham, has written to the Settle R. D.C. relative 
to the Council's refusal to allow poles to be erected on the high- 
way from Low Bentham to High Bentham, for overhead wires. 
He points out that unless the poles are allowed to be erected it 
will be impossible to supply current to High Bentham. At his 
suggestion a Committee has been appointed to meet a deputation 
from the Electric Supply Co. with a view to underground cables 
being laid for only a short distance along the route. 


Blackpool.—YeEAr’s WonkiNG.—The annual accounts 
of the electricity department show a total revenue of £47,326, a 
gross profit of £23,260, and & net balance, after meeting financial 
charges, of £8,499 (about £1,000 better than the previous year), 
which was disposed of as to £5,000 to general district fund, and 
£3,499 to reserve. The latter fund was drawn on for over £5,000 
during the year, and has a balance of £8,093 in hand. In all, 
5,842,433 units were generated, as against 5,410,377 in the previous 
year | 


Bolton.—YeEaR’s WonkiNG.—The report of the elec- 
tricity department shows that 13,688,272 units were sold last 
year, including 7,367,698 for power, and 4,500,000 for tramways. 
The working cost amounted to '615d., and the inclusive cost to 
1 137d. per unit, while the maximum load was 5,557 KW., or about 
900 KW. less than in 1914. The total connections in Kw. amounted 
to 19,152, an average of 4˙9 Kw. per consumer, and included 1,516 
motors of 16,641 H.P. used by 620 consumers. The gross profit on 
the year was £29,916, as against £30,301 in 1911, and after 
meeting financial charges and capital contributions, a surplus of 
£145 remained. 


Bradford.—Yerar’s WORRKINd.—At a meeting of the 
Electricity Gommittee, held last Friday, the city treasurer pre- 
sented the annual financial statement relating to the electricity 
undertaking, which shows that the profit for the year was £18,955, 
as compared with £14,905 in the preceding year, an increase of 


. £4,050. The sale of electric current yielded an income of £138,000 


(£3,500 in excess of the previous year), generation costs amounted 
to £39,700 (an increase of £7,000), and the cost of distribution had 
increased by £850 to £6,340. The gross profit on the undertaking 
was £500 in excess of that of the previous year; £22,900 (£1,000 
more) was absorbed in payment of interest on loans and income- 
tax), whilst £33,000 had gone in sinking fund charges, this being 
£4,000 less, in conseyuence of the decision of the Finance Com- 
mittee of the Council to apply the principle of accumulating 
sinking funds in respect of the various undertakings of the 


municipality. 


Bridlington,—Yrar’s Workina.—The report of the | 


Corporation’s electrical undertaking for the past year, shows the 
effect of the war, which has resulted in an enormous reduction in 
lighting in this coast resort. The revenue amounted to £7,606, 
and the gross profit to £3,764, leaving a deficit, after meeting loan 
charges, &., of £314, as against a net profit of £1,373 in the 


previous year. The balance of profit at March 3Ist, 1914, stood at 


£3,057. 


Canada.— The City Council of Vancouver, B. C., is 
investigating for itself the water power possibilities of several 
sites in the vicinity with a view of establishing a municipal light 
and power plant. One of these sites is located on the Cheakamus 
River, 16 miles north of Squamish, the second on the Indian River 
at the head of the North Arm of Burrard Inlet, and the third on 
the Bridge River, 10 miles west of Lillooet. 

The B.C. Power and Electrical Co. holds the rights on the 
Cheakamus River, capable of producing 100,000 n.P. The mini- 
mum cost of generating and transmitting to Vancouver is esti- 
mated at $52 per H.P. and the maximum $80 per H.P., depending 
on the form of construction. 

It is claimed that power can be generated for three-tenths of a 
cent. per KW.-hour. The maximum cost of the construction of the 
plant is estimated at about $3,900,000. 

The one on Indian River is 25 miles from the city and ia capable 
of developing at a single power house 40,000 H.P. It is claimed 
that thie could be easily increased to 50,000 E. p. Additional 
power may be developed by building a second power house four 
miles further up the river. This development could be made at a 
cost of $60 per H.P. at the power house switchboard, or $80 per H. P. 
at the teceiving station in the vicinity of Vancouver. 

The other power site is approximately 150 miles from Vancouver 
at Seaton Lake. There 200,000 H.P. may be developed, and by 
additional storage this amount could be increased to 400,000 H.P. 
The cost at the power-house switchboard is estimated at $35 per 
Н.Р. and $65 per Н.Р. in Vancouver. 

At the request of the Council, the supervising city engineer is 
preparing a report on the power possibilities of Seymour and 
Capilano Creeke. 

The lith unit, completing the plant of the Electrical Develop- 
ment Co. at Niagara Falls, has been installed. The full capacity 
is now 147,000 H.P., but the maximum generating capacity by 
charter is 125,000 H. P., the additional plant being spare. Four 
13,000-H.P. and seven 15,000-H.P. units are installed, consisting 
of Morris turbines and Canadian G E. generators.— Canadian 
Engineer, 


Continental.—Spain.—A_ concession has been granted 
for the establishment of a plant to utilise the water power of the 
River Mero near Combres (Province of Coruna), in the generation 
of electrical energy for power purposes, 


In the annual report for last year of the Sociedad Altos Hornos 
de Vizcaya, of Bilboa, the largest metallurgical undertaking in 
Spain, it is announced that at the Sestao Works of the company, 
large, medium and small rolling mills are now electrically driven, 
an electricity generating plant comprising two steam turbines and 
alternators of a capacity of 3,500 kw. having been installed. It 
is also intended to convert the sheet and plate-rolling mills to 
electric driving. 

ITALY.—Aocording to the Daily Chronicle, the Italian troops 
have destroyed the hydro-electric station at Tonale, on the shore 
of Lake Garda, and thus deprived Riva di Trento and the Austrian 
villages on the lake of electrio light and power. 


Darlington.—L.G.B. Inguiry.—An inquiry was held 
on June 23rd, relative to the Council’s application for sanction 
to borrow £34,950 for electricity purposes. 


Dewsbury.—PnicE INcREASsE.—The Electricity Com- 
mittee has found it necessary, on account of the increased price of 
coal, to increase the price of electricity as and from July 1st next, 
to lighting consumers by 10 per cent. ; to rateable value consumers 
by 123 per cent.; and to heating and motive power consumers by 
15 per cent. The increases will continue in force until December 
3iet next. 


Dublin,—Mr. Ruddle, city electrical engineer, has re- 
ported to the Electricity Committee agreeing with the city 
treasurer's statement that the credit balance on capital account 
* for loans now stands at £40,084. There is available for short ex- 
tensions, house services and meters, £6,500, or, inoluding cables in 
stock and paid for, £9,500, which will only last until the end of 
the year with great care. The only other sums available are 
£7,997, ear-marked for supplemental work on cables and sub- 
stations in the city area, and £9,200 for North Lotts and Island 
Bridge. Mr. Raddle advised that applications be not encouraged 
from which no reasonable profit can be made on the capital 


expended. 
Gillingham (Kent).—Scuoot Licutine.—The Edu- 


cation Committee has decided to invite the managers of the 
Wesleyan Day Schools to apply to the Board of Education for its 
opinion as to having the E.L. installed in non-provided schools, the 
Т С. bearing the cost of the installation, and charging the Com- 
mittee with a sum that will cover the cost of current, hire of 
fittings, and the installation. 


Glasgow. —Au arrangement has been come to between 
the -Tramways and the Electricity Committees of the T.C., by 
which the latter has been granted sanction to take the tram- 
way деро buildings and ground in David Street, for the 
purpose of a sub-station, 


Glossop.—The T.C. has received intimation that as a 
result of the Corporation’s opposition, the Stalybridge Joint 
Tramways and Electricity Board bas abandoned the proposal to 
seek powers to acquire the undertaking of the Glossop Urban 
District Supply Co., and to supply current in the borough. 


Haworth,—The U.D.C. has decided to withdraw its 
petition against the Keighley Electric Lighting (Extension) Pro- 
visional Order. 


Hornsey.—The T.C. has been informed that in accord- 
ance with the terms of the order obtained ia 1912 arrangements 
have been made for the Tottenham District Light, Heat and Power 
Co. to take over the supplying of electricity to St. Andrew's Church 
and other premises in Alexandra Park Road, Wood (ireen. The 
L.G.B. has sanctioned the raising of an additional £2,000 for the 
extension of mains. This is a part of a £6,000 loan to which it 
gave assent before the war broke out. ' 


Huddersfield.—PRicE | INCREAsE.—The Corporation 
has given notice of an increase in the price of electricity to all 
consumers by 124 per eent. 


Leeds,—YEag's WonkiNa.—The units sold for all 
purposes by the electricity department last year amounted to 
43,145,978 as against 31,011,268 in the previous year, an increase 
of 39 per cent. Thetotal number of consumers is now 14,121. 
As regarda lighting revenue the annual report points out that this 
is even now £3,005 less than it was in 1907-8, although the 
number of lighting consumers has grown from 5,504 to 10,759 ; 
however, during the year the private lighting output increased by 
11 per cent. to 6.129 271 units; power units to 21.728,063 and 
heatiog units to 410,161, a combined increase of 16 per cent.; 
while tramways supply reached 13,823,011 units, an increase of 
159 per cent. Street lighting units, as might be expected, fell by 
19 per cent. to 678,370 unite, The aggregate H.r. of motors in 
use by consumera was 31,114; and kw. of heating apparatus in 
use, 1,191 (as against 966). The annual revenue for different 
classes of load is interesting :—For private lighting, 17°88 units 
were sold per 35-watt lamp, bringing in 4s. 4d. ; for public light- 
iog, 75 units, bringing in 6s. 3d.; for motors per H.P. installed, 
698 units, bringing in £2 6s. 7d. ; and for heating per KW. installed, 
295 units, bringing in £1 33. 6d. Despite increased working 
and financial charges, the increased output resulted in a fall in 
average costs, coal being 18 1. as against 19d.; total works costa 
38d. againtt "42d. ; all-in cost (including contribution to capitsl 
expenditure, '07d.) amounting to 88d. against l'Old. per unit. The 
total receipts were £170,031, and the gross profit, £103,606 ; after 
meeting financial charges including £12,053 capital expenditure, 
the surplus was £12,171. On 26,600 Kw. of plant installed the 
net amount of capital debt outstanding amounts to, roughly 


„„ mĩiÜ3ü,.ññ»w EE EE (d 


Vol. 77. No. 1,962, JULY 2, 1915.] 


THE ELECTRICAL REVIEW. 18 


— ' : . — — — — 


£35 per KW. The capital expenditure is divided up as to 376 
per cent., generating station; 57°4 per cent, mains, transformers, 
metera, kc., and the remainder for Roundhay undertaking рог- 
chase, capital discounts, Ко. The maximum load reached 16,460 
kw.; the plant capacity was increased by a 7,500-Kw. turbo- 
generator, and decreased by the sale of 3,840 Kw. of obsolete 
plant. | 

London.— HAursTEAD.— The accounts of the electricity 
undertaking for the year ended March 3186 show a net surplus of 
£2,766, as compared with £6,257 in the previous year; the. net 
income was £69,724, as against £71,887, a decrease of £2,163 ; the 
upita sold in 1914 were 5,872,308, and in 1915, 5,550,078. 

FrLHAM.—The Electricity Committee report that the acoounts 
of the electricity undertaking for the year ended March 31at last, 
show an excess of income over expenditure of £3,262, as compared 
with £5,321 for the previous year. This surplus is after debiting 
the revenue account with approximately £2,500 for new house 
services and meters installed during the year, which was formerly 
a capital charge. The total available surplus on the acoount is 
£6,673, and the Committee recommends that £3,000 be transferred 
to machinery maintenance reserve account, and £3,673, the 
balance, be retained on current account. 

WESTMINSTER.—The Guardians have been recommended to con- 
tinue, for a further period of 12 months, the agreement with the 
Dowsing Radiant Heat Co., Ltd., for the hire of radiant heat 
plant, at a cost of £12 12a. per annum. This charge includes the 
upkeep of the plant, but the electricity is supplied by the plant of 
the infirmary. 

St. PANCRAS.—Some correspondence has taken place with the 
LC. C. in regard to the loan for four new boilers, 4 32,530, which 
was sanctioned recently. In view of the necessity of restricting 
expenditure, the contractors are to be approached with a view to 
postponing, for the present the completion of the last two boilers, 
and thus meeting the wishes of the County Council. 


Manchester.—Loan Nanction.—The L. G. B. has canc- 
tioned the borrowing of £432,470 for the purpose of the new 
electricity generating station at Barton. 


Mansfield. — Loan Sanction, &¢.—The Т.О. has 
received sanction to a loan of £2,000 for plant needed to supply 
carrent to the military camp near the town, and the B. of T. has 
sanctioned the use of overhead lines for the supply. The T.C. has 
SEE to advanoe all charges for current by 10 per cent. from 

y 18. 


Mansfield Woodhouse, — RESTRICTED LIGHTING.— 
The C. D. C. having decided, under existing conditione, to have none 
of the public electric lamps lighted during May, Jane, Jaly and 
August, has applied to the Mansfeld T.C., who supply current, for 
5 in the account. The request has not been enter- 


Newton Abbot.— RESTRICTED LiGHTING.—On account 
of reatricted lighting, the Urban Electric Supply Co., Ltd., has 
reduced the public lighting account of the U.D.C. by £200 for the 
present year. 

ТЬе company has informed the B. of G. that the charges for 
current will be raised by 16 per cent. from July 10th. 


Reigate.—Proposep LoaAN.—A  L.G.B. inquiry was 
held on Jane 21st, relative to the application of the T.C. for a 
loan of 51.000 for mains, services and transformers. There was 
егте opposition on account of the high rate of interest on loans 
taken up now. 


Salford.—New Товвк=е  PrLeNT.—The Т.С. has 
decided, by 28 votes to 9, that the cost of the 5,000-Kw. 
tarbo-alternator ( 10,225) which is to be purchased, be defrayed 
out of the depreciation fund. 


Scarhorough.—Prics Increase.—The Scarborough 
Electric Sapply Co. has decided to increase, after June 30th, the 
charge for electfical energy for all purposes by 10 per cent. 


South  Africa,— T S.A. Railways and Harbours 
Moga:ine gives some particulars of the power station at 
Loderitzbucht, now being worked by members of the S.A. Engi- 
neers Corpse, under the control of Lieut. Davies. The plant is 
msinly for supplying the diamond mines, and consists of seven 
large gas producers and one smal! one, with the necessary purify- 
‘ng plant, and the following Körting gas engines :—One of 
157 R. F., two each of 600 B. p. (four cylinders), and two each of 
1.000 H.P. (four cylinders), in each case coupled to a Siemens- 
Schockert alternator. Current is supplied to the mines at 30,000 
volts pressure. A large pumping and air-compreesing plant is 
installed, and the coal yards contain about 2] years’ supply of 
Welsh anthracite for the gas plant. 


Stalybridge.—Loan NaNction.—The Joint Electricity 


and Tramways Board has received sanction from the L.G.B. for 


the borrowing of £1,000 for transformers and maine. 


Ntirling.— The surplus on the Corporation electric light 
indertakinz; for the year was £519, This sum is to be added to 
*be reserve fund. Ы 


Ntohe-on-Trent.—Yxag's WorkING.—The accounts of 
‘be Potteries electricity undertaking presented last week show 
that the total revenue was 255,159; the total works expenditure, 


£32,418; and the gross profit, £32,741 ; while loan and interest 

es accounted for £21,565. The total units sold amounted to 
7,432,910. The total expenses amounted to £55,016, compared 
with £58,723 in the previous year, or a reduction this year 
of more than £3,600; against the loss of £6,162 in the previous 
year, there is a profit of £71, which justified the Committee's 
power supply scheme. Last year 10,500,000 units were generated, 
an increase of 1,500,000, on a reduction of over 4,000 tons of coal, 
showing a saving of £2,800. But for the war a profit of £6,000 
would have been anticipated. 

Loan SANCTIONS, &C.—The T. O. has made a further advance 
of 10 per cent, making 20 per cent. inorease, in the price of 
current, owing to the high price of fuel. The Local Government 
Board has sanctioned loans as follows :—&19,150, excess 
expanditure to March 31st, 1914; £130, wagon shed at Hanley ; 
£6,266 mains; £3,482, machinery, services, and sub-station eq uip- 
ment. Regarding a further loan for a rotary converter at the 
Longton sub-works, the L. G. B. intimates that it is in communica- 
tion with the Treasury. The remainder of the loans asked for, 
which amount in all to £56,230, has not been sanctioned. 


Tanbridge Wells.—YxaR's Workine.—The annual 
report of the electricity department shows a total inoome of 


- £18,613, an increase of exactly £2,000 during the year. Units 


sold for private purposes increased by 23 per cent. The capital 
expended on the undertaking amounts to a little over £100,000, 
whilst the liability is under £30,000. The gross profit increased 
from 8'9 to 9'8 per cent, and the net profit increased from £2,165 
to £3,167. The total increase in unite sold was 208,000. . 


Wallasey.— PRICE IwcREASE.— The Т.С. is recom- 
mended to increase the charges for current as from the end of 
September as under :—Lighting, to 4d. per unit, with a reduction 
to 34d. on all current conaumed over 2 units per quarter per each 
8-c.P. lamp wired; free wired installations, 1d. per unit increase ; 
motors, to 23d. per unit; heating and cooking, to 14d. 


Wrexham.—Prov. Onbkn.—The T.C. has informed 
the R р С. that it is intended to apply to ths B. of T. for a prov. 
order extending the area of supply to the Garden Village outside 
the borough, and suggesting that other places in the rural area 
should be included. The R.D.C. has decided. that the several 
parishes in the district concerned shall be consulted in the matter, 


TRAMWAY and RAILWAY NOTES. 


Australia.—The lease of the Melbourne Tramways and 
Omnibus Co. expires in about a year, and, according to the Argus, 
the Tramway Trust, which was created to act as the executive 
of the municipalities in their relations with the Tramways Co., 
has initiated proceedings for the purchase and transfer of the 
company's holdinge. It has ascertained that the company is 
prepared to treat with it as to terms, and the constituent muni- 
cipalities are now being asked to approve the proposed step. There 
appears to be some doubt as to the attitude of the Government in 
the matter, as it is said that a section of the members would like 
to see it in control of the tramways. 


Birmingham.—The T.C. has applied to the B. of T. 
for an extension of time to September 2nd, 1918, for the com- 
pletion of the light railways authorised by the 1912 order, and 
the Quinton order for 1913. : 


Blackpool,—FEwxALE — LanouR.—Ten women саг 
conductors are now employed on the cars, their ds being the 
same as those paid to male employós—5id. per Hour—but the 
hours worked being fewer. | 

From May 14th to Jane 17th the receipts on the cars amounted 
to £7,805, a decrease of £1,377 on the corresponding period of 
1914, and since April 1st the decrease recorded is £3,475. 


Bolton.—Wacrs INcREASE.—The Tramways Com- 
mittee has offered to pay ite employés an advance of a farthing an 
hour from the first pay day in October, which the men's society 
has decided to accept along with the condition that no further 
application for an increase of wages is to be made until July, 
next year. 


Continental. — SWITZERLAND. — The Swiss Federal 
Railway authorities have decided on the construction of a 
large new hydro-electric station at Massaboden, near Brigue, to 
supply the necessary electrical energy for the propulsion of the 
trains through the Simplon tunnel. The plant, which will replace 
the temporary power station at the north end of the tunnel, will 
be equipped with two turbines working under a head of 141 ft. 


Glasgow.— In supplement to the analysis of the report 
on the years working of the Corporation tramways, an 
official report was issued early this week, in which it is 
pointed out that the amount of line and single track open was 
over 198 miles. There were in use ^57 cars, of which 385 were 
fitted with  vestibulee. The passengers carried numbered 
336,260,758; the average traffic revenue per car-mile was 10'6012d,, 
and per mile of sing le track operated, £5,104, 
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Hull.— The Corporation Tramways Committee has 
decided to employ women as conductors. The Lord Mayor said it 
was not their intention to employ women if men were available. 
It was proposed to pay the women conductors 278. per week, the 
same as men, and to allow the drivers a war bonus of 3s. a week 
for lifting the overhead trolley at each terminus. 


IIford.—The Tramways Committee has decided not to 


take action on the question of considering the advisability of 
obtaining expert advioe to assist the Council in formulating & 
scheme by which the undertaking can be placed upon a sound 
commercial basis, 


Keighley.—The T.C. has applied to the B. of T. for an 
extension of time to September 20th, 1916, and to September 20th, 
1917, for the completion of works authorised by the Tramway 
Orders of 1903 and 1909. 


London.—L.C.C. ANNUAL Accounts, &c.—For the year. 
ended March 31st, 1915, the County Council's system extended 
over 150 street-miles of tramways, 5} miles being horse lines; 
only 116 miles, however, were in operation. The services on the 
remaining horse tramways have now been suspended pending 
electrification. The total income for the year amounted to 
£2,399,347 (including £10,800, horse tramways), and the working 
expenses to £1,700,571 (including £16,327, horse tramways), leav- 
ing a gross surplus of £699,276. Against this has to be set debt 
and other charges amounting to £732,448, leaving a deficiency to 
be met out of general reserve fund of £33,172. There will be 
nothing available for the renewals fund which, on March 31st 
last, amounted to £102,045, and the general reserve fund, after 
meeting the deficiency mentioned, amounted to £163,050. The 
total operating expenses (including £42,209 war service allowances) 
amounted to 6'89d. per car-mile, as against 64d. per car-mile in 
1913-14. The total receipts in respect of electric traction amounted 
to 77d. per car-mile, as against 9°21d.in 1913-14. The passengers 
carried totalled 550,497,993 (including 3,214,661, horse tramways), 
and the car-miles run were 58,706,161 electric, 272,631 horse, a 
total of 58,978,792. The electric traction receipta for 1913-11 were 
for 136 track-miles, £2,181,344 ; and for 1914-15 for 140 track- 
miles, £2,323,130 ; the average receipts per mile showing an 
improvement, The capital debt at March 31st, 1915, amounted to 
£13,744,806, and the net debt to £9,836,187. Capital expenditure 
amounting to £1,930,396 had become obsolete, owing to the elec- 
trification of the horse tramways, and £966,232 was still to be 
provided for under this head, as also £5,006 under a similar head 
for electric traction. 

The report draws attention (as usual) to the amount paid in 
rates on permanent way for the year, £87,827, equal to 3d. in the 
£ ; to annual saving to road authorities by the Council maintaining 
paving along tramway routes, £134,400; cost of street improve- 
menta charged to tramways, £673,775, In all it is estimated that 
local rates are relieved by £298,376 a year. A total of 45,785,729 
passengers travelled in workmen's cars (2d. return and ld. single 
tickets, average length of route, 5 miles). 

The report deals at some length with through running facilities 
which have been introduced with adjoining tramways and with 
the London Electric Railway Co. (Highgate—Charing Cross), and 
concludes by pointing out the improving receipts up to the out- 
break of war, the extra cost of coal since the war £15,757, and 
the cost of wat allowances £42,209. 

The annual estimates of the Highways Committee for 1915-16 
show in respect of the tramways a net deficiency of £91,614. 

However, since this result was arrived at, the tramway strike 
has taken place, which it is considered will result in a net loss of 
£100,000, and together with other charges it appears that the 
reserve fund may be exhausted and a further amount be left to be 
found from other sources. 

One can quite appreciate that the Committee views “with con- 
cern the probable financial results for the current financial year 
having regard to the heavy additional charges on the undertaking 
and loss of traffic revenue owing to the war and the strike.” 
Apparently the only crumb of comfort held out by the Committee 
is the prospect of reduced debt charges in a few years’ time." 


South Africa,—For the half-year ending December 31st, 
1914, the Pretoria Corporation tramways showed a net loss of 
£6,379. 

At Germiston a public meeting recently passed a resolution 
earnestly requesting the Tramways Committee to take steps to 
minimise the loss on the tramway system. 

The Johannesburg municipal tramway system for March made a 
profit on the month of £2,233. 


Stockport.— RESERVE Funp.—The Tramways Com- 
mittee has decided to invest the reserve funds of the tram way 
department in the new War Loan. 


West Hartlepool.— VEAR'S Workinc.—The result of 


the working of the Corporation tramways for the year ended March 
3lst, was a net profit of £3,018, which was placed to the reserve 
fund, now amounting to £4,614. Compared with the previous 
year, all the routes showed increased receipts, the total being 
£4,000 ahead of that of two years ago. The passengers carried 
numbered 4,261,917, or 8°89 per car-mile, representing 9°77d. ; 
operating expenses were 5°80d., leaving gross profit amounting to 
397d, per car-mile, 


TELEGRAPH and TELEPHONE NOTES. 


German Cables,—The severed cable communication 
between the United States and Germeny, ria the Azores, has not been 
restored because of the opposition of Great Britain and her allies. 
The German Government submitted to the United States & proposal 
to repair and re-open the cable if theconsent of the British Govern- 
ment could beobtained. This proposal was communicated through 
Ambassador James W. Gerard, at Berlin, to Secretary Bryan, under 
date of February 27th, 1915, but no response was ever made by 
the British Government. Withont the consent of the British 
Government it would be worse than useless to repair and re-open 
the cable, for the reason that Great Britain, if opposed to ita use 
during the war, could cut the cable just as easily after ita restora- 
tion as in the early days of the war.—7. and T. Age. 


Panama Canal.—In order to avoid confusion in the 
sending of wireless telegrams, & general order has been issued by 
the authorities of the Panama Canal, prohibiting the sending of 
long-distance messages by vessels within the мыо of the 
canal.—7. and T. Age. | 


Tireless Wireless,—T'wo years ago a wireless message 
was sent from a steamer off the coast of Japan to a man in Peking, 
China. The message went all over China in search of the man, 


. and was finally delivered to him iu December, last year, after being 


22 months on the way. This is a victory for wireless.— 


T. and T. Age. 
CONTRACTS OPEN and CLOSED. 
OPEN. 


Australia.—MELBOURNE.—Aug. 11th. One 1,000-Kw. 
D.C. generator complete, liquid starter, &c., for City Council. See 
„Official Notices" June 1th. 

July 27th. А.С. and D.C, meters and maximum-demand indi- 
cators, for the City Council. See Official Notices June 25th. 

August llth. Victorian Railway Commissioners, Spencer Street, 
Melbourne. Twenty miles of vulcanised-rubber electric light wire 
(Contract No. 28,925). Local representation. Deposit, } per cent. 
of amount of tender. 

ADELAIDE.—August 18th. Magneto and trembling bells, for 
P. M. G.'s Department. See Official Notices to-day. 

PERTH.—August llth. Bolts and nuts, саваа. brackets, side 
brackets for tubular iron poles, &o., Cordeaux and other insulators, 
copper wire, &c., for the P.M.G.'s Department. See Official 
Notices " to-day. 

Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


Barking Town.—July 16th. U.D.C. 1, 000-Kw. turbo- 
alternator with condensing plant; cooling tower and pipework ; 
chain-grate stoker, boiler pipe work, Ko.; economiser; rotary 
converter; Н.т. switchgear; н.т. main. See "Official Notices * 
to-day. 


Dublin. —July 12th. Corporation. 
See Official Notices to-day. 


Edinburgh. —. July 1 2th. 
motor converter and transformer. See 
June 25th. 

July 14th. Corporation. Electric lighting installation at public 
wash-house, McLeod Street. Mr. F. А. Newington, Engineer, 
Dewar Place. | 


Erith.—July 5th and 19th. U.D.C. One water-tube 
boiler with superheater, economiser, automatic atoker, steel 
chimney, induced-draught plant, steam valves, steam pipes, and 
all auxiliaries. One 2, 000-KW. turbo-alternator, with condensing 
plant, switchgear, and all accessories. See Official Notices " 
June 18th. 


Kingston-upon-Hull.—July 22nd. Corporation. One 
5,000.kw. turbo-alternator with ехоібег ; one condenser outfit 
complete. See “ Official Notices " to-day. 


Manchester.— July 9th. Washed and dry coal slack 
during the year ending June 30th, 1916, for the Electricity Depart- 
ment. Mr. F. E. Hughes, Secretary, Town Hall. 


Morecambe. — July 24th. Corporation Electricity 
Department. 2,000 tons of coal or slack. See Official Notices 
to-day. 


Rangoon.— August 11th. Installation of a system of 
fire-alarms, for the municipality. Specification (10s.) from Messrs, 
Ogilvy, Gillanders & Co., 67, Cornhill, Е О, 


South Africa.—August 3rd. 200 н.т. links for power 
station (Contract No. 998), for Johannesburg Municipal Council. 
Specification, &c., can be seen at the B. of T. Commercial Intel- 
ligence Branch in London, and obtained from the Controller of 
Stores, Municipal Offices, Plein Sqvare, Johannesburg. 


122,000 carbons. 


Corporation. One 1,000-Kw. 
„Official Notices " 
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Tasmania. — LAUNCESTON.— July 26th. Sub-station 
equipment. Section I, Converter machine, switchgear, &o. ; Section 
II, Underground feeder cable. Specification (2 Is.) from the City 
Electrical Engineer, Town Hall. 


Trowbridge. — July 7th. 
years, for the U.D.C. The Surveyor. 


Walsall and West Bromwich.—July 5th. Lighting ; 
heating apparatus: drainage and septic tanks, for Unions Joint 
Committee. Ses "Official Notices” June 18th. 


Warrington.—July 7th. 6, 000 tons of slack coal for 
the electricity works for six months, or, alternatively, 10,000 tons 
dering the 12 months. Specifications (one guinea, returnable) from 
Mr. F. V. L. Mathias, Electrical and Tramway Engineer. 


Public lighting for three 


CLOSED. - 


Belton.—The Electricity Committee has accepted the 


following coal tenders for next year :— 
J. Hilton & 8ons.—8,000 tons 6-ft. slack. 


J. B. Scholes & Sons, Ltd.—5,000 tons rough 4-ft. slack, and 15,000 tons of 


EHerbeck rough Arley slack. 
Ear) of Ellesmere.—32,600 tons of rough dry slack, 
John Briggs & Sons.—3,000 tons of best Black. 


Brighton.—The B. of G. has accepted the tender of 
Mr. H. J. Galliers, of Brighton, for electrical fittings, at £64. 


Hull.—The Board of Guardians has accepted the tender 
iod иче ОЕ & Grabam for electrical work and supplies during 
mon ; 


London.—The Alpha Manufacturing Co. has lately 


received the following contracts :— 
Metropolitan Asylums Board.—Electric heating at head office, and lighting 
at the Western Hospital Fulham. 
The lighting of H.M. Auxiliary Stationery Office, Borough Road. 
The following tenders have been received by the London Educa- 
tion Committee for installing electric light in two schools :— 


Соситт SECONDARY BcHooL, Sourm HAcxxxr. 


Арпа Manufacturing Со. .. xs .. (accepted) 4562 
awkins & Sons . S du 24 А. ns DM 
G. Weston & Bons, Ltd. aid an са oe a „ 697 
Titan Lift Co., Ltd. ee ee ee ee ee 746 


Вввпон ÉÜTREET, 8 


T. W. Vaughan & Co. (1919. ua. . (accepted) £306 
A. Hawkins & Bons is ee T .. 888 
Alpha Mannfacturing Co., da. sis ae ae .. 391 
T. Н. Smerdon zs M $us — .. 418 
Albion Electrical Co., Ltd. s% ie а P . 420 
Titan Lift Co., Led. ee ее ee eo ee 481 
G. Weston & Sons, Led. eS y: 
Temple Bros. . š 4 445 


ST. PANCRAS.—For the E of eon] for 12 Months for the 
electricity generating stations only four tenders were received 
which included delivery. In regard to the contract of Messrs, 
Beattie & Co., which expired on June 30tb, the Committee had 
pointed out to the firm that the shortage of supply, which resulted 
from the diminished output of the collieries and the use of the 
railways by the Government for military purposes, had had to be 
made up by the Council at much higher prices than that contracted 
for. Messrs. Beattie, with a view to meeting the Council, after 
negotiation with the colliery, have offered that, if their contract is 
accepted by the Council for the ensuing year, they will make a 
reduction in respect of the first 1,000 tons of Newdigate beans of 
5s, 2d. per ton, and the first 500 tons of Newdigate nuts of s. 5d. 
per ton, the remainder of the quantities to be taken at the prices 
quoted in their tender. 

The Committee recommended that the tender of Messrs. J. H. 
Beattie & Co. be accepted for coal for the year ending June 30th, 
1916. as follows: 

5,100 tons of Haunchwood hard steam page at £1 Эв. Ба. per ton, for 
Regent 's Park station. 

9 600 tons of Newdigate beans, at 21 1s. 11d. per ton. 

1.000 tons of ditto, at the reduced rate of 16s. 9d. per ton. 


4,900 tons of Newdigate О.В, nuts, at £1 88. 114. per ton. 
500 toos of d at the reduced rate of 188. 6d. per ton, for the King's 


Subject to the provision that, should any action of the Government 
Jead to a reduction in prices at the oollieries, the present prices 
shall be correspondingly reduced. 


Luton.—The T.C. has been recommended to accept the 


tender of the British Thomson-Houston Oo., Ltd., at 22,250, for 


two 500- Kw. converters; and that of the BI. & Helaby Cables, 
' Ltd., for 5,600 yards of 15 sq. in. н.т. cable, at approximately 
£990 per mile. 


Nuneaton.—The T.C. has accepted the following tenders 


for the electricity works :— 

W. Lucy & Co., Led\—House-service out-outs: 
bs. 8d. 
15s. and 16s. 9d. 

Nuneaton Engineering Co., Ltd.—House-service joint boxes: small, 4s. 6d, 
each ; large, 58. cac 

Mr, W. Jeficoate.—1 260 tons fine smudge coal, 85. 4d, per ton delivered. 


Oldham.—The Education Committee has accepted the 


quotation of the Corporation Electricity Committee for carrying 
out the lighting of Higginshaw Mixed School (approx. cost £200). 


Rugby.—The U.D.C. has accepted the tender of the 
Macintosh Cable! Co., Ltd., for cables; and that of the British 
Thomson-Houston Со, Ltd., for а transformer control panel, The 


10 and 15-ampere "T 


r det; 50 impero sets, 96. per set; street-lighting brackets, . 


lowest tender for cable was rejected, as it was ascertained that the 
са tendering had practically the whole of ita share capital held 
Germany. 


Southam pton.—The Electricity Committee has accepted 
the offer of Messrs. Bradbury, Son & Оо. for 3,500 tons of Tamworth 
ooal, at 22s, 10d. per ton ; and is to invite alternative tenders for 
the supply of coal during periods of three, six and twelve months, 


Watford. — The U.D.C. has accepted the tender of 
Messrs. E. Foster & Co. for 2,000 tons of Newdigate peas coal for 
the electricity works, at £1 la. per top, subjeot to 2d. per ton extra 
1 ny wages during the contract period of 

months, 


———————— o 


FORTHCOMING EVENTS. 


Royal Institation of Great пона = Senday, July Sth. At 5 p.m. At 
А! bemarie Street, W. General № 


. NOTES. 


Engineering Congress at San Francisco.—We have 
received from the Committee of Management of the International 
Engineering Congrese, to be held in September, & copy of the 
general programme covering the conventions of the four American 
Societies of Civil, Mechanical, Mining, and Electrical Engineers. 
It gives particulars of the excursions, &oc., and contains a form for 


use in informing the Committee of one's plans and requirements 


in the way of accommodation, &c. Copies of the booklet oan be 
obtained from Mr. W. A. Cattell, secretarv, International Engineering 
Congress, 417, Foxcroft Building, San Francisco, Cal., U. S. A. 


Electric Dust Vans: Birmingham,.—The electric 
supply department has ordered two Moasay electric vehicles, which 
are to be hired to the refuse disposal department, with a view to 
demonstrating to other users of haulage vehicles their suitability 


for town work. These two vehicles are to be used in the Harborne 


district in the collection of house refuse from portable ashbins, the 
refuse being taken to California tip ; they will replace four horses, 
and a spare horse, drawing four-wheeled wagons, As a preliminary, 
several tests were carried out with an Edison electrico dust-van, and 
Mr. Jackson, the superintendent of the refuse disposal department, 
reports that they fully demonstrated that one electric could easily 
displace two horses and in Birmingham, where 275 horses are 
engaged in refuse disposal work, this would reduce by half the 
clerical work in weighing and inspection of vehicles; it would 
be more cleanly, and owing to the possibility of using electrio light, 
would reduce accidents, which oocur through bad lighting of the 
present vehicles, A horse and wagon removes three loads a day, 
Btopping at 150 houses, which rulee out the petrol vehicle. 

Mr. Jackson gives, as а basis of comparative cost, the following 
figures :— 
CAPITAL Совт. 


Mossay. 
Revised estimate Two horses and 


Edison. Mossay. 
8-ton. 24-ton. for 8-ton. wagons. Ston. 
£1,075 £650 — £250 
Running cost per 135 miles per week. 
#11 18. 1d. £10 9. Ба. £11 28. 4d. £10 4s. Od. 


In the estimate 10 per cent. depreciation and interest at 4 per 
cent. per annum are included; the driver's wages are reckoned at 
85s. per week, or 58. more than for horse drivers, and electricity is 
reckoned at id. per unit, obtained from the destructor plant. 
Judging from the details mentioned in the report, for which we are 
indebted to Mr. Jackson, it would appear that the eleotric vehicle 
cost is, if anything, overstated, especially if a number of such 
vehicles are to be employed. 


Institation and Lecture Notes.—Tramways and 
Light Railways Association.—The seventh annual Congress of 
this Association is to be held at the Institution of Civil Engineers 
Great George Street, Westminster, S. W., on Friday, J aly 16th, at 
10.30 a.m. 

The papers to be read are as follows :— 

" Glimpees into the Obvious,” a paper on tramway management, 
by Mr. А. V. Mason, M. I. E. E., general manager and engineer of 
the South Metropolitan Electric Tramways and Lighting Co. 

“Tramways during War Time," by Mr. J. W. Dugdale, general 
manager, Oldham Corporation Tramways, 

“Electric Battery Vehicles as Aajuncts to Tramways," by Mr. 
W. Н. L. Watson. 

An informal dinner will be held in the evening at the Trocadero 
Restaurant. 

. Soclety of Engineers (Incorporated). — On June 17th 
the members of the society and their friends visited the works of 
the Edison & Swan United Electric Light Co., Ltd., at Ponders 
End, Middlesex. 


` Appointments Vacant.—Deputy general manager of 
electricity supply 5 (£650), for Municipal Council of 
Sydney, N. S. W.; assistant electrical engineer (£120), and 
switchboard attezdant er res for Leek U D.C. 


—— — — ——— ea 
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Electrical Prosperity Week. —Sectional Committees 
to supervise the Electrical Prosperity Campaign in every State of 
the Union have been appointed by the Executive Committee of 
“ Electrical Prosperity Week." Nearly 200 of the leading elec- 
trical men of America, representing all the interests of the elec- 
trical industry, have been invited to take charge of local cam- 
paigns. Pledges have been received at the Executive Offices of the 
Society from the leading industries in other fields that the elec- 
trical industry oan be assured of their support. The Society will 
hs before July 186 a prospectus of the campaign and all proposed 
plans, 


Parliamentary.—The following Acts have received the 
Royal Aesent :— 
Ormekirk Gas and Blectrioity Act. 
Bristol Tramways Act. 
8e District Railway Aot. 
Sheffield Corporation Tramways Act. 


Accident,—Albert Craven, of Blackpool, a jointer in the 
employ of British Insulated and Heleby Cables, Ltd., met with 
an accident while working in an electric manhole at Black- 
burn on June 34th. A lighted candle fell on some insulating 
material lying at the bottom of the manhole, which was instantly 
ares н flame, Craven was severely burned on the hands, face 
and nec 


Australian Contracts and Arbitration. — With 
further reference to the subject of municipal contracts and arbi- 
trators in connection therewith, with which we dealt editorially 


in our issue of May 28th, the Melbourne Argus just to hand states 


that consideration has been given to this question by the Mel- 
bourne City Council. The report of the Legislative Committee 
аи on the subject has now been adopted in the following 

ms :— | 

* In the existing conditions of contracts, which are supervised 
by the city surveyor or the city architect, it is provided that where 
disputes or differences arise in connection with the contract, the 
same shall be referred to and settled by the city surveyor or 
city architect, as the саве may be. The conditions of contract for 
electric supply works provide that disputes shall be referred to and 
decided by arbitrators, one to be appointed by each party, and an 
umpire, to be appointed by the arbitrators. The Committee con- 
sider that the principle for settlement of disputes should be uni- 
form in all contracts entered into by the Council, and, after con- 
sideration of the principles contained in the conditions of contract 
of various bodies, they are of opinion that the appointment of one 
arbitrator, to be agreed upon by the parties, and to be named in 
the contract, will meet all requirements. They therefore recom- 
mend adoption of this principle by the Council, and that the arbi- 
trator shall be a member of the Royal Victorian Institute of 
Architecte, the Victorian Institute of Engineers, or the Electrical 
Association of Australia, as the case may require." 

A fourth alternative in the direction of a representative of the 
Ды паа Association was negatived, after discussion, by 
14 vo 7. 


Italy’s Electrical Trade in 1914.—The following is a 
summary, from the Revista Теспіса d'Elettricita, of the progress 
of Italian electrical trade in the past year :—Imports of machines 
weighing above 1 metric ton amounted to 32,000 metric quintals, 
against 2,000 for 1913, of which the contribution of Germany 
was 26,500, accounting for the greater part of the increased 
importe ; those of Switzerland showed a slight advance, while the 
shipments from England and Austria were less than in the pre- 
vious year. Imports of lighter machines showed a diminution, 
being 12,500 metric quintals, against 15,000 in 1913. England and 
Switzerland each made small advances on their previous year's ship- 
ments, while those of Germany suffered a decline, the greater 
portion of which is claimed as evidence of Italy's improved 
manufacturing powers. On the other hand, importa of trans- 
formers markedly advanced, being 24,600 metric quintals, against 
13,300 in 1913, Germany supplying about half, and other 
countries furnishing small increased supplies. Germany's 

share of the aggregate of Italian electrical imports totalled 48,000 
metric quintals, against 34,000 in 1913, the total Italian importa 
of this group amounting to 73,700 metric quintals. Of electrical 
apparatus weighing less than & metric quintal, the importa last 
year were 7,500 metric quintals, against 8,600 in 1913. Importa of 
arc lamps continued their previously marked decrease, being only 
250 metric quintals against 550 in 1913, and 660 in 1912. Incan- 
descent lamps figured for 9,250,000 articles against 9,670,000 in 
1913. Imports of electric furnace carbons sprang from 8,000 
metric quintals to over 120,000; while carbons for other electric 
uses receded from 10,000 to 9,900 metric quintals. Bare copper 
wire (05 mm. diameter) rose from 8,700 to 10,000 metric 
quintals, while covered wire imports fell to 2,100 against 
3,600 in 1913; cable imports recorded 6,200 against 8,350 
metric quintals in the preceding year—the  falling-off in 

‘each case being attributed to the increased production of 
Italian works, As regards Italian exports of electrical wares, 
diminution is noted in heavy and light machines and in 
transformers ; and insulated copper wire fell from 10,000 to 7,500 
metric quintals, but cables rose from 13,000 to over 26,000 metric 
quintals, the chief client being Argentina, whose higher purchases 
compensated for losses elsewhere. Electrical apparatus figured for 
lees than 400 metric quintals. Carbons for electric furnace elec- 
trodes rose, however, from 400 in 1913 to 2,300 metric quintals, 
and, other carbons from 9 to 200 metric quintals an improvement 
indicative of future possibilities, Taken altogether, however, the 
export trade is considered to afford few motives for satisfaction. 


Fatalities, —ELswICK-0N-TYyNE.—4Àn inquiry was held 
on June 23rd, at Newcastle-on-Tyne, as to the deaths of Thomas 
Leadbitter Harrison, 28, Hobson Colliery, Burnopfield, and 
Edwin Stanley Bubb, 18, who died as the result of an accident at 
the Western Power Station of Mesars. Armstrong, Whitworth and 
Co., Elewick-on-Tyne. 

Thomas Nichol, an engine fitter at the works, said some hydraulic 
and electric pumping plant was being erected at the station, and 
on June llth, the day of the accident, witness and others were 
fixing a pressure pipe to à tank. The work was commenced before 
the electric light was required. Harrison, Bubb and other шеп. 
wanted to finish the work, and did not leave at the usual time for 
supper, but witness went for his. On returning he found that 
Harrison had been killed. Two men were applying artificial 
respiration, and three other men had been removed to the infirmary. 
Examination showed that the insulation of a wire had been 
damaged and the wire exposed. He concluded that an iron girder 
had been charged with electricity through the insulation of the 
wire being damaged and the wire coming into contact with the 
girder: In answer toa representative of the Home Office, witness 
said the only place they could put the pole for lifting weights was 
on the girder. The pole was not in use at the time of the accident. 
He thought the pole must have rolled on to the wire. 

John Thomas Temple, an enginewright, ssid he had just sat 
down for supper when he saw Stuart Bubb fall from the tank to 
the ground. On reaching the top of the tank by a ladder, witness 
found Stanley Bubb partly immersed in the water, and leaning 
against the partition of the tank partly unconscious. A man 
named Havery was in a similar condition. Witness called for 
assistance, and Harrison went to get hold of Havery, stepping past 
witness. To support himself Harrison got hold of the girder, and 
as soon as he did so his legs dropped into the tank. Witness then 
knew that the girder had become electrified, and he called for the 
current to be cut off. As soon as this was done Harrison 
released his hold of the girder and fell into the tank. Artificial 
respiration was tried for ten minutes, or it might have been 
longer, ` 

The Home Office representative commented on the time stated 
by witness that artificial respiration had been applied. He 
pointed out that it should not be given up under two hours, There 
was case on record where a man was brought round at the end 
of that time, and after life had been pronounced extinct by a 
doctor, The fact was not generally known amongst medical men. 


He thought it would be well if instructions were issued to 


ambulance men on that point. + 

A verdict was returned to the effect that Harrison and Bubb 
died from electric shock received through taking hold of a steel 
girder, which had been electrified through an electric cable 
becoming damaged. 

GATESHEAD-ON-TYNE.—Àn inquiry into the death of Thomas 
Lewis, a youth employed at the Redheugh Steel and Iron Co.’s 
works, was held on June 24th. Archibald Allen, aged 16, said that 
on June 18th they went to work, and at 11.40 p.m., during a 
rest interval, witness and Lewis strolled through the works and 
Lewis went towards a pole where an electric lamp was hanging. 
Lewis put his hand out as though to touch the wire, and lifted 
his foot to get on to а sleeper. The lad then fell back, and when 
witness touched him he received an electric shock. Efforts were 
made to get him off the wire which he was holding, but these 
failed, and witness went for assistance. When he got back Lewia 
was on the ground apparently dead. Richard Stamp, a furnace- 
man, said he saw Lewis holding the lamp wire with both hands. 
Witness made several attempts to free Lewis, and received a seveze 
shock, but eventuaily got him off. Thomas R. Parry, Dunston, 
electrical engineer, said there was evidently a fault in the insula- 
tion of the lamp which caused the casing to be alive. He 
suggested that the suspension wire became alive through coming 
into contact with the shade of the lamp, and that could only have 
occurred by pulling the lamp up by the suepension wire. The jury 
found that the boy had been accidentally killed by improperly 
taking hold of a lamp suspension wire which had by some un- 
accountable means become charged with electricity. 

Buzy.—On Monday, a verdict of “Accidental death" was 
returned in the case of Alfred Nicholson (27), electrician, of Man- 
chester, who, while working on a ladder at the Radcliffe Paper 
Mill, fell to the ground and fractured his skull. 


Ediswan v. Siemens Rifles.—A friendly shoot between 
the Ediswan Rifle Club and a team from Siemens Rifle Club was 
decided on the Ediswan range last Saturday. There was a very 
good muster. Siemens put 17 men in the field, including Mr. 
Holmes (sales manager), Mr. Hicks (assistant sales manager) and 
Mr. Pryor (hon. вес. to the club). The ‘‘ Ediswan " team were 
equal in number, and included Messrs. Child and Elliott (joint 
sales managers), and Mr. Corbett (hon. sec.). The shoot resulted 
in a win for the home team by 1,284 to 973. Spoons were given 
for the highest score on each side, also wooden spoons for the lowest 
scores, and a mystery prize completed the trophies. | 
x The prizes in the team match were awarded as follows :— 


Highest score, ** Siemens," Mr. Fowler, 97. 

" Ediswan," Mr. Black, 91. 
Lowest score 'Bicmeps," Mr. А. N. Other, 2. 
(Booby spoon) “ Ediswan,” Mr. Elliott, 48. 
Mystery, Ediswan, Mr. Swallow, 87. 


After the shoot the party, of nearly 50, adjourned to the staff 
café for tea, and a vote of thanks to the hosts was proposed by 
Mr. Holmes, and responded to by Mr. Elliott, after which the latter 
presented the prizes. Having taken tea, another match of віх a 
side was decided in favour of the Ediswan men, by 518 to 492. 


те ay: eg Wie - 
E x + — 
Ч "-. ө —. 
K ae * t 1 Е 
- у= . of B $ 
= a А А É ] з 
! 


Vel. 77. Ме, 1,962, JULY 2, 1915.] 


THE ELECTRICAL REVIEW. 17 


Diesel Engine Users’ Association.—At the June 
meting of the Association, the question of a suitable allowance 
for depreciation of Diesel engine plant in connection with іпооте- 
tax awesement was considered. It was generally felt that the 

practice of allowing only 5 per cent. for depreciation, and 
that only on the diminishing capital value, was quite insufficient 
for the . Mr. Arthur D. Bird, of Mesers. Humphreys- 
Davies & Co., who had been invited to attend the discussion, 
referred to Sec. 12 of the Customs and Inland Revenue Act, 1878, 
which enacts that a just and reasonable allowance should be 
grated as representing the diminished value by reason of wear 
and tear during the year, of any machinery or plant used for the 
purpose of the ooncern.” The two principal questions, therefore, 
for consideration were:—(1) What was wear and tear’. and (2) 
What constituted a just and reasonable allowance? With regard 


to the first question, the legal allowance was limited to the physical . 


deterioration of machinery and plant in use, and no deduction for 
any loss arising from obsolescenoe was legally claimable. For this 
reson, among others, it was important that the annual allowance 
fot depreciation should be fair and ample, and that reliance should 
not be placed оп а claim for the difference between scrap value 
and the original value at the end of the life of the plant. In 
eupport of this point, he mentioned the decision in the appeal of 
the London County Council Trams v. Edwards, іп which it was 
held that the unexhausted value of the London County Council 
trams, track, &o., which had been replaced by electric traction, was 
net an admissible deduction in, arriving at the taxable profits. 
МЕ Bird referred to the case of a company generating current, 


tabsequently ceasing to do so and purchasing its supply elsewhere; 


also to the case of new plant being installed upon a larger site. 
In these cases the losses arose from causes other than of obsolescence 
of plant; in the first сазе there was a change of business, and 
in the second case the plant had become uselees, due to the 
original mite having become too small. It was also pointed out 


statutory force; further, that it was conditional upon the replace- 
ment of the obsolete plant. Mr. Bird also referred to the method 
adopted by the Inland Revenue Authorities in granting allowances 
lor wear and tear, viz, upon the reducing balances of value, and 
he pointed out that where an allowance was limited to 5 per cent. 
per annum on the diminishing value, a residual or scrap value of 
4 per cent. was only reached after about 60 years. An allowance 
at the rate of 10 per cent. per annum reduced the capital figure to 
about 4 per cent. after 30 years. At the time the arrangement 
was come to for granting allowances for depreciation in reapect 
ef machinery and plant at electricity generating stations, the 
Diesel engime was practically unknown for central station work, 
and it could, therefore, not be urged that such an arranged allow- 
ance covered depreciation of that particular class of plant ; farther, 
any such t could not be considered to be binding for 
alltime. Asa matter of law, the Commissioners of Taxes were 
the tribunal who determined the allowanoes to be made, and they 
were em to vary them annually if the circumstances war- 
ranted it. Mr. Bird also made a comparison between the allow- 
ances granted to gas companies under the scheme entered into 
with the Inland Revenye Authorities, from which it appeared that 
they had obtained various concessions which were not accorded to 
electricity generating undertakings. After some discussion the 
question was adjourned for further consideration. 

The next meeting of the Association is to be held on July 21st, 
when the questions of lubrication and of cracked pistons are to be 
farther discussed. Information and particulars concerning the 
Awocistion can be obtained from the acting hon. secretary, Mr. 
Percy Still, 19, Cadogan Gardens, London, 8.W. | 


Rasian Copper Production.—The increasing pro- 
dastion of copper in Russis in 1910, 1911 and 1912 rendered it 


of аву external supplies in the course of the year 1915. This 
tien waa apparently based upon the fact that the output 
had reached, at 33,100 tons in 1912, the highest level ever attained, 
and that it would continue to expand. In 1913, however, the 
eu declined to 32,800 tons, and the returns for 1914 indicate 
з farther reduction to 31,900 tons. It appears that since October 
operatione at one works of the Caucasian Copper Industry Co. 
have been аё a standstill, the resumption of work at one factory 
of the Siemens (Successors) Co. has been prevented, and a restric- 
бов in the number of workmen at all the other works has pre- 
vale As, however, the production in the first half of 1914 
weeded by 640 tons as compared with a total fall of 900 tons for 
the whole of the year. it does not seem as if the war has exercised 


parchased in the United States. It is estimated by the syndicate 
that the production will reach 34,800 tons in the present year. 


Educational.—Two Heating Studentships, tenable in 
the Faculty of Engineering of University College, London, each of 
эк ига ee : per, ee =e College fees, may be awarded 
m July stitution o g and Ventilating Engineering. 
Particulars can be obtained from the Secretary of University 
College, London, to whom applications must be made not later 
“ма Wednesday, July 7th, 1915, 


Electrical Standardisation in China.— The Engin- 
eering Sooiety of Ohina recently held ite annual meeting at 
Shanghai. The chief item in the report dealt with the Eleotri. 
city Standardieation Committee, which has temporarily suspended 
its labours owing to the war. The chairman, Mr. A. С. Clear, read 
the report of the Committee, which stated that the various 
societies of the world had been approached, and all had expressed 
their appreciation and approval of the scheme. As soon as the 
decision of the British Committee is obtained, the report continues, 
the Chinese authorities might be approached and every effort 
made to push the matter through.— Eastern Engineering. 


Volunteer Notes.— ENGINEERING INSTITUTIONS’ VOLUN- 
TEER TRAINING CoRPS.—Company orders, by Lieut -Ool, С. B. 
Olay, V.D., Commandant, for week ending July 10th. 1915 :— | 

On Mondays, Wednesdays and Fridays, drills at 6 30 and 7.30 p.m. 
Technical instruction will be given by Instructors of the London 
Electrical Engineers for one hour, and squad and platoon instruc- 
tion for one honr on Monday and Wednesday. 

On Friday, Company and squad drill.. 

Orderly Sergeant, N. H. Fallarton ; Recruit Orderlies (Squad 3), 
C. F. MoInnes; (Squad 4), W. H. G. Saunt. 

E. G. FLEMING, 
Company Commander and Acting Adjutant. 


8RD. ВАТТ. (OLD Boys) CENTRAL LONDON REGIMENT (VOLUN- 
TEERS).—Battalion Orders by Colonel В, G. Grant (Officer Com- 
manding). Thursday, July lst, 1915 :— 
=- WEEK-END PARADES.—Saturday.—The Battalion will parade 
outside Baker Street Station at 2.30 p.m., and proceed by train to 
Wembley Park. “ A Company, under the command of Mr. F. H. 
Stevens, will take up a defensive position between the Brent Reser- 
voir and the Metropolitan Railway line. B.“ “C” and "Dp" 
Companies, under the command of Mr. H. O. King, will detrain 


at Kilburn Station and endeavour to effect an entrance into 


Wembley Camp All roade north of the Brent Reservoir and 

south of the Metropolitan Railway line will be out of bounds, 

Grounds under standing огоре are out of bounds. Mr. W. Віда will 

be umpire. _ 
Sanday.—As last week. | 

A. G. JoINKR, Cuptain and Adjutant, 


aoe 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, | 


Central Station Officials.—The Walsall T.C. bas 
increased the salary of Мв. A. PRENTICE, station superintendent at 
the electricity works, from 8225 to 2250 per annum. 

The Nuneaton T.C. has granted the electrical engineer leave of 
absence. he having accepted a position as lieut.-commander in the 
Royal Naval Volunteer Reserve, and has voted him an allowance 
of £200 per annum during his temporary absence, this to be 
modified in the event of his promotion to higher rank. 

Having regard to the fact that it would be advisable to have a 
recognised deputy electrical engineer in control of the St. Pancras 
electricity works in the absence of the chief electrical engineer, it 
is proposed to alter the title of Мн. J. T. BARON, resident and 
supervising engineer, to that of deputy electrical engineer (resi- 
dent), such alteration to be made without any increase of salary. 

Mr. W. Н. ELLIS, assistant mains superintendent, Chester Cor- 
poration electricity department, and lecturer in Eleotrical Engi- 
neering at the Chester Technical Schools, was married to Miss 
L. M. Laird, of Chester, on Wedaesday, June 23rd. The bride was 
given away by her father, Mr. W. D. Laird, Wh. 85. 

Мв. THomas Н. CLEMENTSON, assistant superintendent of the 
Olyde Valley Electrical Power Co.'s station at Motherwell, was 
recently presented by the staff with a marble clock on the occasion 
of his marriage. Mr. Howie, the works chemist, made the 
presentation. 


Tramway Officials.— Mn. J. C. WHITELEY, who has 
been appointed engineer and manager of the South Shields Cor- 
poration Tramways, was, on Saturday last, the recipient of a 
fumed oak rolled top desk, subecribed for by the staff and employés 
of the Chatham and District Light Railways Co. Mr. W. Jensen, 
the general manager, in making the presentation, referred to the 
valuable assistance he had received from Mr. Whiteley during the 
past eight years Mr. Bexley, cashier, seconded Mr. Jensen's 
remarks, and Mr. Taylor, carpenter, spoke on behalf of the 
workmen. 

Мв. F. JEFFERY, inspector on the Bournemouth Corporation 
Tramways since their construction 13 years ago, has resigned 
chiefly from health reasons, and the staff have presented him with 
a silver watch and an illuminated address. 

The Ilford U.D.C. has granted the tramways manager, MR. L. 
HARVEY, permission to join the Volunteer Manitions Brigade. 


General.—Mr. E. R. Peacock, who served on the 
committee representing the holders of the 5 per cent. first mortgage 
bonds of the Barcelona Traction, Light and Power Co., has been 
appointed president in place of the late Dr. Pearson. i 
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Мв. H. E. Apps, an electrical engineer in the employ of Messrs. 
Sandyoroft, Ltd., Sandycroft, has received a commission, and is 
being drafted to the South Wales Borderers. 

Mr. E. J. NALLY, general manager of the Marconi Wireless 
Telegraph Co., of America, has gone to the Pacifico Coast and Hawaii, 
in connection with wireless service soon to be extended to Japan, 
for which preliminary tests are now in progress with the Japanese 
Govermental stations, now approaching completion.—7, and T. Age. 


Roll of Honour.—Mr. A. P. FEATHERSTONHAUGH, 
who had been 141 years on the staff of the County of London 
Electric Supply CO., Ltd., has been killed in action. Mr. 
Featherstonhaugh had served in the London Rifle Brigade since 
November, 1908, and held the rank of Sergeant. Мв. G. Boast, 
also in the service of the County of London Co., was killed in action 
while serving with the 23rd County of London Regiment; and 
Мв. P. G. M. Brown, another employé of the County Oo. 
was killed in action while serving with the London Rifle Brigade. 

Private ARTHUR SYKES, of Blackpool, who was killed in action 
during the charge of the 8th Liverpool Irish, on June 16th, was 
employed by Mr. Kay, electrician, of Blackpool. 

Private GEORGE ROBINSON, of the Liverpool Scottish, was killed 
in action on June 16th. His officer stated in a letter to his 
widow that he fell in а charge which would stand for ever as a 
glorious achievement in the history of the battalion. Private 
Robinson, who was 30 years of age, was an electrical engineer with 
Mesars. Dick, Kerr & Co., Preston. 

Private ROBERT JOHN MasnsH, 16th Battalion of the 48th 
Highlanders, Canadian Regiment, who has died of wounds 
received in action in Flanders, was an eleotrical engineer of 
Toronto. He was a native of Blackburn. О 

Private JOHN A. HENDERSON, 6th Manchester Regiment 
(Territorial Force), who was apprenticed with the British Westing- 
house Co., Ltd., has béen wounded in the left thigh in action in 
the Dardanelles, and is in hospital at Malta. 

Sergeant Jas. GORDON, 5th South Lanos. Regiment, on the staff 
of Ње B.I. and Helsby Cables, Ltd., of Prescot, has been killed in 
action. He was 22 years of age. 

Private R. J. THOMAS, Ist Dorset Regiment, who was on the 
clerical staff of the British Westinghouse Electric and Manu- 
facturing Co., Ltd., has died in Flanders from gas poisoning. He 
was 31 years of age. | | 

Private Том HEALEY, till recently employed by Mr. W. Caton, 
electrical engineer, Oldham, has been killed in action in the fighting 
in the Dardanelles. He was 19 years of age, and was serving in 
the 10th Manchester Regiment. 

Private W..BRAMWELL, of the Royal Scots Fusiliers, a reservist 
who upon the outbreak of war was called up from his employ- 
ment at the United Electric Car Co.'s works, Preston, has been 
killed at the Front. 

Private NoRMAN LLOYD, of Higher Broughton, has been killed 
in action. He was an engineer employed at the British Westing- 
house Works at Trafford Park, and was 28 years of age. 

Private PETER O'HARE, 2nd York and Lancaster Regiment, 
formerly employed at the British Westinghouse Works, has been 
killed in action. 

Private GEORGE Woop, in the employ of the St. Helens Cable 
Co., of Warrington, has been wounded in the chin. 

Private JOSEPH Вомр, of Warrington, originally reported killed 
in action, is now stated to be in a hospital in France suffering from 
He is 25 years of age, and an employé of the St. 
Helens Cable Oo., Ltd. ` 

Captain A. В. Layton, of Stockton Heath, near Warrington, 
electrical engineer and departmental manager at the soap works of 
Messrs. J. Crosfield & Sons, has been slightly wounded. 

Sergeant SAM MARSH, who was for nine.years engaged as a 
fitter at the Middleton Electric Traction Co.’s shed, has been 
awarded the D.C.M. . 

Corporal FREDERICK JAMES BLEWDEN, Ist Battalion Canadians 
was killed in action in France on the night of June 15th. He was 
a son of Mr. J. Blewden, car-shed and workshop superintendent, 
Portsmouth Corporation Tramways, and was connected with tram- 
way work practically the whole of his life, dating back to the 
horse-car days in Liverpool He went to Portsmouth in 1901, 
when his father was appointed car-shed and workshop super- 
intendent of the Corporation tramways there. Iu April, 1912, he 
emigrated to Canada, and from that time until the outbreak of 
war was employed as an electrical fitter by the Ottawa Tram- 
way Co. ; 

Amount members of the 4th Battalion South Lanos. Regiment 
(Warrington) who have fallen in action, are Private CHAS. 
KNOWLES and Private ARTHUR EARLEY, who were on the staff of 
the St. Helens Cable Co., Ltd. n 

We read in the Times that Second Lieutenant LAURENCE 
TURNBULL, 3rd, attached 2nd, Bedfordshire Regiment, who was 
killed in France on June 16th. was educated at Stephens’ Institute 
of Technology, New Jersey, U.S.A., and on the completion of his 
college career he obtained an appointment with the Westinghouse 
Electric and Manufacturing Co. in New York. He returned to 
England in October last. He had only been at the Front three 


weeks. | 

Major J. F. S. LLOYD, of the 6th North Staffs. Regiment of the 
Territorials, who was killed while with the Forces abroad, was a 
director of the Weldless Steel Tube Co., of Birmingham. He was 
34 years of age. 

Second Lieutenant NORMAN C. LowsoN, Special Reserve, Royal 
Engineers, Glasgow Territorials, son of Mr. James Lowson (senior 
partner in Messrs, W. C. Martin & Oo. electrical engineers, 
Glasgow), has been mentioned in Sir John French's latest dispatoh 
for gallant and distinguished conduct in the field. He is a B.Sc, 


“Road, S.W., engineer, 


in engineering of Glasgow University. His father, Mejor James 
Lowson (ret.), who is chairman of the Soottish Looal Section of 
the I. E. E., served 25 years with the old lat Lanark Rifles. 

Corporal A, Evans, of the 20th Hussars, who was engaged 
at the works of the Rees Roturbo Manufacturing Co., Ltd., of 
Wolverhampton, has been killed accidentally’ by а bomb in 
France, 

Three members of the staff of Siemens Dynamo Works Co., of 
Stafford, have been mentioned in dispatches, viz, Sergeant G. 
JACKSON, who is recommended for the Distinguished Conduct 
Medal, Lance-Sergeant WoLLACOTT, and Corporal ROBINSON. All 
belong to the Coldstream Guards. Private W. TOMLINSON, of the 
same regiment, who was with the same firm, has been wounded in 
action by. shrapnel. : i 


Obituary.—Mmn. C. E. SPAGNOLETTI.— We deeply regret 
to learn that Mr. Charles Ernest Spagnoletti, M. Inst. O. E., Hon. 
Member and Past-President of the Institution of Electrical Engi- 
neers, passed away on June 28th, at his residence at Hampstead, at 
the advanced age of 83 years. He had been ill for a week with 
pneumonia, Mr. Spagnoletti, who was of Italian noble descent, 
was born in London, and asa lad was in the employ of the Electrio 
Telegraph Co. As a young man he became chief of the G.W. 
Railway telegraph department, and during his connection with 
that and other railway companies (the Metropolitan and District 
systems) he invented and developed many signalling devices and 
appara ni and other electrical inventions for use in the operation 
of railways. When the City and South London tube railway was 
constructed, about 1890, the deceased gentleman was its consulting 
electrical engineer, and at different times since then he has aeted in 
& simi capacity for other undertakings—the phonopore 
and the electrical omnibus coming in for a share of his 
attention. It is 30 years ago this year since he filled 
the office of president of the LE.E. when it was known as the 
Society of Telegraph Engineers and Electricians. Mr. Spagnoletti 
was one of the original members of the Institution, his member- 
ship dating from the year 1872. He has been actively interested 
in many other societies, and in years gone by played a prominent 
part as a juror and im other capacities in connection with 
important home and international exhibitions. Of late, owing 
to advancing years, he has been less closely identified with 
the public side of electrical affairs, but by many of the old guard 
he is intimately remembered, and news of his loss will be learned 
by them with much regret. Members of the Electro-Harmonic 
Society will be interested to know that Mr. Spagnoletti was one 
of the first to approve of the objects of that Society ; indeed it 
may be said that he was the first private individual to be 
approached by those who had the initiation of the Society in hand, 
and he gave the proposition then put forward by Mr. H. Alabaster 
his whole-hearted support. The funeral takes place this afternoon 
(Friday), at four o'clock, at West Hampstead Cemetery. 

Мв. A. C. HURTZIG.—We deeply regret to record the death of 
Mr. Arthur Cameron Hartzig, M.Inst.C.E., which occurred at his 
residence at Dulwich on June 26th, at the age of 62 years. Mr. 
Hurtzig’s name will be familiar to our readers by reason of his 
connection with the Chester Corporation hydro-electric scheme. 
Mr. Britton's scheme was finally submitted to and approved by 
him. One of us has had the pleasure of serving on several Com- 


. mittees with the deceased gentleman, and no one could wish to 


have a more genial and kindly colleague. 

The death occurred suddenly on June 19th of Мв, ALBERT 
SHÍLLITO, of Chelmsford, who was formerly electrical engineer at 
Eton College. He was 52 years of age. 


NEW COMPANIES REGISTERED. 


| Lowa, Engineering Co., Ltd. (140.720).— This compauv 
Vas refistered on June Ш, with a capital of 1.500. in 1,000 participating 
prefetnce shares of £1 each. and 10,000 ordinary shares of Is. each, to carry 
on the. husiness of eleetricak mechanical, sanitary, gas, hydraulle and general 
eggineerg and contractoms, steel converters, Jinsmithy,  coppersmiths, metal 
Workers, builders, fitters, wire dealers, galvanisers, Japanners, enamelfers, 
electro-platers, manufacturers. of theatrical and general stage effects and 
scenery, fans, lamps, engines, rheostats and electrical apparatus, etc. The 
subscribers (with one participating preference share each) are: W. Adams. 74. 
Vauxhall Bridge Road, S. M., engineer; R. F. Hutchinson, 74. Vauxhall Bridge 
Private company. The number of directors is not to 
be less than two or more than five; the subscribers are to appoint the first. 
Qualification, 4,50. Registered office: 74, Vauxhall Bridge Road, S. W. 


Electric Lamp Repairs Co., Ltd. (140,740).— This com- 
pany was registered on June 22nd, with a capital of 2,5,000 in l shares. зо 
carry on the business of collectors and repairers of electric lamps with broken 
filaments or blackened bulbs, manufacturers of and dealers in electric fittings 
and globes, etc.. and to adopt an agreement with Refilmer.ts, Ltd. The sub- 
scribers (with one share each) are: G. О. Barras, 2, Edridge Road, Croydon, 


engineer; E. б. K. Calder, Rosslyn, The Chase, Coulsdon, Surrey, electrical 
engineer. Private company. The number of directors is not to be less than 
two or more than seven; the first are H. Linton (chairman), б. O. Barras. 
and E. б. K. Calder. The two last named are joint managing directors with 
£400 cach per annum (free of income tax) as remuneration. Remuneration ol 
H. Lintott £250 per annum (free of income tax). Qualification, 100 shares 
‘Solicitors; Lord & Gunn, 4, Dove Court, Old Jewry, E.C. ` 


Watson & Sons (Electro- Medical), Ltd, (110,765) .— This 
company was registered on June 23rd, with a capital of £25,000 in «71 shares 
(7.000 preferred), to take over the clectro-medical businesses (1) carried on hy 
W. Watson & Sons, Ltd.. at 196, Great Portland Street, '., and (2). carried 
on by L. B. Miller at 66. Hatton Garden, E.C. The subscribers (With f 
share each) are: С. H. Watson, 313, High Holbarn, W.C., manufaecrurin = 
optician; G. Pearce, 196, Great Portland Street, W., electrical engineer. Piris. 
company. The number of directors is not io be less than two or more than 
five; the first are C. H. Watson and F. W. W. Baker (both permanent 
Remuneration, £50 per annum, divisibie. Registered office: 196, Great Part. 
land Street, W. 
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Peerless Seamless Rubber Co., Ltd. (140,731).—This com- 
pany was registered on June 21st, with a capital of £2,000 in £1 shares, to 
carry on at Richmond and elsewhere the business of manufacturers of and 
dealers in india-rubber goods, raw and waste rubber and rubber substitutes, 
та Him- d rubber, gutta-percha in raw and manufactured states, fibre and 
other compounds, celluloid and asbestos goods, packing materials, bottle 
морретх. corks, bottles and machinery for bottles, electric cables, wires, fittings 
‚эЧ machinery, leather cloth, waterproof and fireproof materials, moulds and 
nmwhinerv for rubber goods, motor tires and accessories, manufacturers of and 
del: in motor cars, cycles and boats and accessories, etc., and to adopt an 
agreement-with J. Briere and R. Dequin. The subscribers (with one share 
each) аге: J. Bricre, 203, Richmond Road, East Twickenham, motor engineer; 
К. Dequin, 3, Chudleigh Мах, Whitton Road, Twickenham, manufacturers? 
saint, Private company. The number of directors is not to be less than two 
се more than three; the first are J. Briere and R. Dequin. Qualification, 4,100. 
Registered. office : Station Yard, Richmond. 


London Glass Works, Ltd. (140.783).— This company was 
rruistered сп June 25th, with a capital of £330,000 in £1 shares (29,000 pref.), 
to cary on the business of Elass manufacturers, manufacturers of and dealers 
in table and household glassware, bottles, jars, lamp and electric. light globes 
and bulbs, and ‘all kinds of glassware for lighting and heating purposes, etc. 
The subscribers (with one share cach) are: C. Brooks, 70 and 71, Chiswell 
Street. EC. merchant; H. W. Hill, 80, Finsbury Pavement, E.C., clerk. 
Private company. C. Brooks is permanent governing director, with power to 
4ppeint other directors. Registered office: 70 and 71, Chiswell Street, Е.С. 


OFFIOIAL RETURNS OF ELECTRICAL 
OOMPANIES. 


Brilliant Arc Lamp & Engineering Co., Ltd.—Particulars 
cf £5.00) debentures, created June 18th, 1915, filed pursuant to Section 93 (3) 
ol the Companies (Consolidation) Act, 1908, the whole amount being now 
issued. Property charged: the company's undertaking and property, present 
and future, including uncalled capital. No trustees, A memorandum of satis- 
ta. ton in full on June 18th, 1915, of debentures dated December 11th, 1914, 
and November 17th, 1913, securing £100 and £4309 respectively, has also been 
ne ified. 


Defries & Goldman, Ltd.—Particulars of £200 debentures, 
created June 10th, 1915, filed pursuant to Section 93 (3) of the Companies 
(Consolidation) Act, 1908, the whole amount being now issued. Property 
charged: The company's undertaking and property, present and future, in- 
eudtag uncalled capital. No trustees. 


Oriental Telephone & Electric Co., Ltd.—A memorandum 
ví satisfaction to the extent of 4:900 on June 9th, 1915, of debenture stock 
tovered. by trust deed dated June 28th, 1905, and a deed of acknowledgment 
dated June 12th, 1907, securing £200,000, has been filed. 


Telephone Co. of Egypt, Ltd.—.\ memorandum of satis- 
Lutron to the extent of £850, on June Oth, 1915, of debenture stock, covered 
hy trust deed dated July 27th,1904, and three supplemental decds of acknow- 
‘atgatnt dated February 21st, 1906, March Ath, 908. and October 27th, 1909, 
sturing £200,000, has been filed. 


North-Eastern Electric Smelting Co., Ltd.—A memor- 
» ium of satisfaction in full on April 20th, 1915, of debentures dated November 
Lith, 1914, securing £94,500, has been filed. 


Carleon Electrical Co., Ltd.—Mortgaye, dated June 8th, 
1915. to secure £1,500, charged on leasehold premises, formerly part of Lone- 
wie Farm, Norbury, comprising factory and workshops. Holders: Bonecourt 
surface Construction, Ltd., Parliament Mansions, Victoria Street, S. W. 


South London Electric Suppl Corporation, Ltd. (50.392). 
capital. 47310.000 in 10.000 preferred. Shares o Go each and 65,000 ordinary 
shares of £$ each. Return dated April 6th, 1915. 6.000 preferred and 65.000 
in Here Shares taken up; £4 per share called up on the ordinary and £5 
br -hare on the preferred. Return states £710,000 paid; but last balance sheet 
чэ £280.00 on ordinary and 4.30.00 on preferred, which appears to be 
тубт. Mortgages and charges: 4,130,000, 


Bath, Electric Tramways, Ltd. (74.278). — Capital. 
£24,000 in £10 shares (75,000 preferred, 125.000 preferred ordinary, and 30,000 
deferred ordinary). Return dated April Ist. 1915. 75,000 preferred, 75,606 pre- 
red ordinary. and 30.000 deferred ordinary shares taken ир; £1 per share 
‘aed up on 75.000 preferred and 75,806 preferred ordinary shares; 150.60 
nid. £90,000 considered as paid on 30,000 deferred ordinary shares. Mort- 
ku and charges: £155,739. | 


Simplex Conduits, Ltd. (88,.290).—Capital, £100,000 in 
18.000 prelerred of £3 cach and 50.000 ordinary shares of £A cach. Return 
dat-d March Zird, 1915. 10.000 preferred and 40,000 ordinary shares taken up: 
£o per share called up on the preferred; £50,000 paid; £760,000 considered as 


v 
pard on the ordinary. Mortgages and charges: Nil. 


Urban Electric Supply Co., Lid. (57.986).— Capital. 
£641,000 іп 80.000 ordinary shares of 473 each, 50,000 preferred shares of £95 
wh, ami 150.000 unclassified shares of Cl each. Return dated April 14tn, 
ҺИ» . O ordinary and 50,000 preferred shares taken up; 4.3 per «hare 
19 up on the ordinary and £5 per share on the preferred; £490,000 paid. 
Mortgages and charges: £408,201. 


CITY NOTES. 


Rangoon Electric Tramway and Supply Co., Ltd. 


THE annual meeting was held on June 23rd at 3, Great Win- 
chester Street, Б.С. Sir F. W. R. Fryer, K. C. S. I., who pre- 
sided, said that after providing for all charges, including 
depreciation and reserve, there remained £8,076 for distribu- 
пеп among the ordinary shareholders, as against # 11.674 in 
the previous year. The directors recommended the payment 
„„a dividend at the rate of 3 per cent., carrying forward 
705 to the next account. Up to July 31st of last year the 
receipts showed a considerable increase over the correspond- 
ing months of the previous year, the increase to July 3156 
teing approximately Rs, 20,000 and, had conditions remained 
ternal. there would have been every reason to anticipate a 
td vear. As it was, they ended up with a decrease on the 
tramway receipts as compared with last year of Rs. 49.000. 
Since the end of March last, however, traffic had shown a 


tendency to improve, and it was believed that confidence was 
being gradually regained and that traffic would again come up 
to reasonable expectations. During the year the experimental 
motor omnibus service had been maintained with the results 
shown in the report. In the private lighting and power depart- 
ment there had been an increase in receipts of 114 per cent. 
The working expenses showed a small pro rata increase, which 
was, unfortunately, likely to advance considerably in the 
future owing to the increased cost of coal and other stores. 
Negotiations had been proceeding for some time between the 
municipality and the company for an increased amount of 
lighting and a revision of the existing arrangements; the 
directors, fully recognising the public nature of the company's 
operations, were desirous of ineeting the demands of the 
authorities as far as they could be met with due regard to the 
interests of the shareholders. With the increased number of 
installations, the house wiring and supply department had 
increased its gross receipts, and the profit had also shown a 
satisfactory increase. A provident fund for the benefit of the 
staff was started on July Ist, 1914, and all the members under 
agreement had joined it. The staff had agreed to become sub- 
scribers to the fund, and the company’s contribution increased 
the savings by nearly 100 per cent., and so added consider- 
ably to the advantage of the service. Owing to the high cost 
of coal and materials, the board felt that ihe advantages 
which they were giving both from the tramways and from 
the public and private lighting could no longer be continued 
at the present low rates; but it was only fair to the share- 
holders that some slight addition to the existing charges be 
made in order to meet the present high costs. The board had 
this very important question under their consideration at pre- 
sent. То meet the increased demand for public and private 
lighting, considerable capital expenditure had already been, 
and must in the immediate future be, further incurred. That 
had only been deferred owing to the stringent financial condi- 
tions prevailing since last August. In connection with the 
directorate Mr. Frank Tobin and Mr. James Taylor had 
resigned their seats on the board, purely for personal reasons. 
To fill the vacancies the board recommended the appointment 
of Col. A. С. de Joly de Lotbiniere, C.S.I., C. I. E.. R. E., and 
Mr. H. D. Dickie. For some time past it had been felt that 
the directorate would be strengthened by the addition of a 
gentleman having expert knowledge, and in Col, de Joly de 
Lothiniere they had a man who had filled the important posi- 
tion of electrical adviser to the Indian Government, during 
which time he carried through the Mysore and’ Kashmir 
schemes. | 

Mr. James НАМЛРАҮ seconded the motion, and the report 
was adopted. 

Replying to a vote of ‘thanks for presiding, the CHAIRMAN 
said there was every prospect that they would see a great 
expansion in the electrice supply department of the company 
in the near future. Many projects were before the board at 
the present time to that end. but it was difficult to go for- 
ward with them while the war lasted. He trusted also that 
they would see the tramway traffio improve; in fact, 1% 
already showed a tendency to do so. 


North Melbourne Electric Tramways and 
Lighting Co., Ltd. 


THE results for the year ended September 30th. 1914. show 
an increase in earnings due to the development of the district 
served by the company, which benefited both tramway and 
lighting departments; the extension of the lines over Fleming- 
ton Bridge also contributed towards the tramway earnings. 
Revenue per em.. 10.97d.; car miles run. 462.293; total 
passengers, 2,874,021; as compared with 10.854. per c.m., 
443.817 car miles, and 2.590.690 passengers in the previous 
year. Three hundred and ninety-nine Jighting consumers have 
been connected, making the total connections 1,459. Revenue 
increased by 15 per cent., expenses by 6 per cent., and net 
revenue by 38 per cent. Capital expenditure during the year 
amounted to 45. M8. The directors record their appreciation 
of the excellent services rendered by the manager, Mr. Mur- 
doch, and the staff. 
Annual meeting: To-day. ; 


Official Notices ге Companies.—The following com- 
panies will be struck off the register at the expiration of three 
months, unless cause is shown to the contrary :— 


British Automatic Telephone Syndicate. 

British Magneto Co. 

Consolidated Electric Works and Appliances. 
Eclipse Boiler Furnace (London South). 
Gamble’s Patent Telephone Recorder Co, (Continental). 
Haywards Heath Electric Supply Co. 

Magnetic Separator. , 
Pacific Radiotelegraph Co. 

Premier Electric Control. 

Radio and Electric Power Co. 

Rail and Road Traction. 

Silent Day Engine Byndioate. 

Spiral Turbine Syndicate. 

Sunturbo Engineering Co. 

Tramway Construction Syndicate. 

Tungsten Meta! Co. 

United Electrical Oonstruotion Syndicate. 
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Sheerness and District Electric Power and 
Traction Co., Ltd. 


THE total revenue during 1914 was £13,350, and the working 
expenses £11,489, leaving £1,861. Interest on loan required 
4:48, and debenture interest £1,368, leaving a surplus of 
£149. which reduces the balance at the debit of revenue ac- 
count to £1,326. The revenue of the electricity: department 
was 48.842, and the expenses 48.912. representing a decrease 
jn revenue of £625 and in working expenses of £3,151. The 
units sold were 1,308,885, a decrease of 102.355 due to the 
outbreak of war and the shortage of labour. The consumers 
number 270, as compared with 259 in 1913. "The traction 
undertaking (light railways and omnibuses) produced in gross 
receipts £4456, and the working expenses were £4,396. re- 
sulting in а surplus of £59, as compared with £105 in 1913. 
| һе passengers carried increased from 639,000. to 976.440, with 
the ваше mileage open and the same number of cars and 
omnibuses. 


А British Electric Traction Co., Ltd. 
THE annual meeting was held on Friday last at the Holborn 
Restaurant. 

Mr. E. Garcke, who presided, said that the siinplest; way 
of describing the results of the year's operations was to sav 
that they were as in 1913, only better. They were proposing 
to pay the same dividend on the preference stocks, viz, 
£52,467, and they placed to reserves and carry forward 482.580 
in all, compared with £73,615 in the preceding усаг. Last 
year they placed £50,000 to reserve against investments. This 
year they carried it forward because they did not wish to dis- 
turb the estimate of the dividends upon which the scheme of 
rearrangement was based. The first half of last year gave 
promise that the results of the whole year would be much 
better than the figures now produced. but the outbreak of 
the war altered that as it had altered everything. It was 
not easy to describe in a few words what had been the effect 
of the war upon their business as a whole, for the various 
departments had been differently affected. The tramways and 
light railways serving holiday centres had suffered. serious loss 
of traffic. On the other hand, the traniwavs in manufacturing 
districts, especially those where materials of war were pro- 
duced as at Barrow, on the Clyde, and at Т yneside, showed 
large increases of traffic, and some of the smaller towns where 
troops had been stationed also showed an expansion of busi- 
ness, but the money receipts had not increased in direct 
proportion to the number of passengers carried, because 
soldiers in uniform bad been allowed to travel at reduced 
rates and various other concessions and expenses due to the 
war had had the result that the average fare per passenger 
showed a slight diminution, and the net profits had in some 
cases been reduced. The war had hit the motor omnibus 
part of- the business very badly. They were in course of 
building up a large, and they hoped, profitable business with 
iuotor omnibus services in connection with their tramways 
and light railways, and to some extent in other districts, but 
on the outbreak of war all their best vehicles were impressed 
by the Government, and it had been found impossihle to ob- 
tain ‘replacements because the War Department had also 
impressed the entire output of the leading motor omnibus 
factories. Of course they had been paid the fair value of the 
vehicles, but they had not obtained any compensation for the 
loss of business. The electrical supply side of the business 
had, on the whole, been well maintained. In some respects 
the sale of electricity had been reduced owing to less light 
being used; on the other hand, the demand for electric power 
had increased. The Brush Company had been very busy 
partly because the new turbine which the company was manu- 
facturing proved a big success. Considering all things, the 
business results of their operations during the vear, might 
be regarded as satisfactory, and they also showed the ad- 
vantages of a large combination of varied elements. for while 
some of their departiments had suffered, others had prospered. 
and on balance they showed some advance. Questions affect- 
ing both capital and labour had been placed on an entirely 
new plane, and the war conditions had uprooted manv of 
their former theories and had in various ways upset their 
normal business practice. The associated companies had en- 
couraged their employés to enlist for service during the war, 
although the drain upon the personnel had led in some cases 
to a reduction of the services, and in nearly all cases to diffi- 
culty in operating the undertakings. Altogether about 2,500 
aft their employés were now serving in the Forces, and of the 
head office staff alone about 60 young men, including several 
recretarios, had gone to the Front: One effect of the war 
was an all round increase in wages, Which was a serious 
matter to the associated companies, as they were unable to 
obtain compensation by raising fares or increasing the price 
of their electricity. In the case of the Brosh Company the 
increase in Wages amounted to about £12,000 per annum. He 
feared that the general increase in wages would preduce many 
difficulties later. The huge destruction of fixed and cireulating 
capital which was unavoidable in the case of war, would have 
to be made good by retrenchment and econoiny. They. would 
all have to work harder and spend less. It would not be 
possible to maintain the present high level of wages, and 
much distress he feared would follow. Hewever, those were 
difficulties of the future, and the best way of meeting them 
was to deal effectively with present difficulties. As far as the 
particular industries In which tbat company was concerned 


willing to adopt. 


he saw no reason to be pessimistic, for he felt sure that when 
the war was concluded, local authonties and others who had 
electrical contracts to place would not again be во unwise 
as to place them in Germany for the sake of a slight advan- 
tage in price. Therefore despite present and future anxieties 
he looked forward with confidence to their being able. to 
maintain the position they had attained and the progress 
they were making. Of course in the present conditions they 
were not starting any new enterprises, except such as were 
necessitated by the war. All capital expenditure, however, 
could not be suspended by public service undertakings, Whose 
gradual growth was the law of their existence. Several of 
their associated companies had therefore obtained Treasury 
consents for issues of capital, some of which had already beeu 
successfully made. In regard to the accounts, their invest- 
ments on undertakings Stood at £4,771,842, or nearly 
£100,000 more than in the preceding balance sheet, and on 
that larger amount the average yield had been 4.55 per cent., 
as compared with 4.47 per cent. last year. They could well 
understand that the vield would have been better had it not 
been for the war. In spite of the adverse conditions they had 
sold investments of the book value of £259,370 at a net loss 
of only £117. Proceeding to explain the position in regard 
to the scheme for the rearrangement of the capital, the Chair- 
man said they could not ignore the fact that the interests of 
the preference stockholders and those of the ordinary share- 
holders Were not identical. They submitted the scheme lust 
year to the stockholders’ and asked for their views upon it, 
and the replies they had received showed unmistakably that 
the majority considered the scheme fair and equitable to all 
parties. As a result of discussions, however, a few small 
modifications had been suggested which the directors were 
At present there were two classes of pre- 
ference stock and two classes of ordinary, and there were 
the income certificates; and all the stocks behind the deben- 
tures ranked equally as regarded capital. The total capital 
was £2.947,380 besides £206,371 income certificates. The net 
effect of the proposal was to write down the capital by 
£908,372 and to divide it into two classes only, viz., 6 per 
cent. cumulative participating preference stock with priority 
as to capital, and ordinary stock ranking after the preference 
as to capital and dividends. The preference stock would be 
issued to the holders of the existing 6 per cent. preference 
stock, who would receive the same amount in new stock 
as they held at present. Holders of the present 7 per cent. 
non-cumulative preference stock would receive 35 per cent. 
of their present holdings in new preference stock, and the 
holders of the income certificates would receive 10 per cent. 
of their present holdings in new preference stock. Of the new 
ordinary stock there would be issued to the holders of the 
present 7 per cent. non-cumulative preference stock, 65 per 
cent. of their present holdings, making with the 35 per cent. 
which they would receive in new preference stock 100 per cent., 
equal to the amount of their present holdings. The present 
preference stock holders were not asked to bear апу portion 
of the reduction of capital, which fell entirely upon the ordi- 
nary stockholders. The holders of the existing 6 per cent. 
preferred ordinary stock would receive 50 per cent. of their 
present holding in new ordinary stock, and the holders of 
the existing deferred ordinary stock would receive 30 
per cent. of their present hoklings in new ordinary stock. 
The holders ef the income certificates would receive 25 per 
cent. of their holding in new ordinary stock, making with 
the 10 per cent. in new preference stock, 35 per cent. of 
their present holdings. It might be thought by some that 
the scheme ought to be postponed because of the uncertainties 
of the future, but the directors did not take that view. They 
did. not think that the war would materially affect the capital 
values of their undertakings. The estimate of dividends which 
he submitted last vear showed that after the ve-arrangement 
they should be able to pay 4 per cent. per annum on the 
new ordinary stock and increase the dividends steadily in 
future years. He saw no reason to revise that estimate now, 
and he hoped no circumstances would arise which would 
necessitate a reduction in the estimate, but the directors were 
anxious to have it understood that during the war and during 
the strenuous times that would follow after, the distribution 
of profits should not be looked upon as a thing that could be 
done without regard to the general situation and the permanent 
interests of the company. It was quite possible that if the 
war was prolonged the Government embargo on the issue 
of new capital might become even more stringent than it 
already was, and it was quite conceivable that the companies 
in which they were interested might find it prudent and 
necessary to employ their cash resources for more pressing 
needs than the payment of dividends. They fully recognised 
that the payment of dividends was the ultimate object of 
all their work, but it was impossible to say what situation 
this war might produce, and it was only right that he should, 
without in any way alarming the stockholders. utter that 
word of warning at a tune when they were proposing to 
reduce the capital and were raising expectations of larger 
dividends. 

Mr. С. SHRRFPFI IIC TON seconded the motion which, after a 
brief discussion, was agreed to. 


Calcutta Electric Supply Corporation, Ltd. — The 
number of unite sold to consumers during the four weeks ended 
May 28th, 1915, amounted to 1,904,829, compared with 1,4 25,93 
units in the corresponding four weeks of 1214, 
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National Electric Construction Co., Ltd. 


Tae annual meeting was held on June 24th at 3, Laurence 
Pountney НШ, E. C. Mr. L. B. Scatesincer, who presided, 
said that the negotiations for the contract in Denmark which 
had been in hand for some time had been suspended on 
account of the war, and the contract in connection with the 
Bagdad scheme was for the time being in what he hoped 
might be called a state of suspended animation. Owing to the 
Treasury restrictions, he was afraid that finance during the 
period. of the war would be practically impossible. Provi- 
gional Orders granted by the Board of Trade for the electric 
lighting of distriets contained а clause to the effect that the 
Order was to commence to run froin a date to be fixed by the 
Board of Trade after peace had been declared, and he believed 
that practically all Acts of Parliament for traniway extensions, 
etc.. prohibited the raising of capital for a period of twelve 
nionths after peace had been declared. In consequence, there 
weuld be little general. contract work to be secured. They 
Were endeavouring to secure construction work from 
other channels, and he thought their efforts would be success- 
ful. "They had an arrangement with the operating companies 
controlled by the Electrical Finance & Securities Co., Ltd., 
whereby they carried out the construction work and, in addi- 
tion, supphed the materials so long as they could supply at 
prices not unfavourable to the company. When the war was 
over he thought they eould look forward to a constant flow of 
ch. structioa work from that company. Proceeding to refer 
t^ the various undertakings in which the company was inter- 
ested. he said the war had affected their progress, with two 
esceptions. In addition to decreased revenue they had had to 
face increased expenditure owing to dearer coal and materials, 
and war bonuses and payments to dependents of the employés 
who had enlisted and whose positions were promised to be 
kept open. The revenue of the Rhondda Tranrways Co. up 
to the date the war broke out showed an increase of £2,095 
ever the corresponding period of 1913, but since then there 
had heen a decrease, so that by the end of the vear the increase 
was reduced to £566. There was a decrease this year up to 
date of £1,760, as against the corresponding period of last 
year. the average decrease being £72 per week. That was 
hkely to continue, although probably fron: August to the end 
с the vear the decrease would not be so noticeable. The rai!- 
less traction system which was opened in the district towards 
the end ef last year was suspended in March owing to the 
сереп of the roads and was not yet working. He under- 
stood, however, that they would be in a position to resume 
the service shortly, although owing to the decreased popula- 
tion they could not expect to obtain the results which they 
would get in normal times. The profit earned for 1914 was 
£5,190, which with £593 brought forward made a total of 
EL. &. £2.000 had been put to reserve and renewals account, 
and the balance of 46.783. which was more than sufficient to 
have paid the full dividend on the preference shares, had been 
earned forward. The results of the Torquay trinwayae for the 
first half of the year appeared to forecast further increases in 
revenue and profit, but with the outbreak of war all holiday 
traffic ceased, and during the two months of August and Sep- 
tember there was a decrease in the revenue of £3,786 as com- 
pared with 1913. It was satisfactory, therefore, that the com- 
pany should have been able to рау a dividend of 34 per cent. 
бп the ordinary shares after providing for reserve and depre- 
eiaütjon on the same ale as in prevous years. There was a 
decrease in receipts to the th inst. of £512, as compared 
with the same period last year. although the estimated decrease 
in profit was negligible. The directors were, however, inclined 
te believe that the results for the current year would be worse 
than these for 1914. In regard to the Dewsbury and Ossett 
tramways, after providing for sinking fund and interest pav- 
міз to the local authorities, a profit of £1,188 was earned, 
a decrease of about £399. For the current year, up to date 
the receipts showed an increase of £320. In the case of the 
Mexborough and Swinton Tramways Co., notwithstanding the 
war, the profits for the vear amounted to £6,930, compared 
with £56460 in 1913. which permitted of the payment of a 
dividend of 21 per cent., as against 2} per cent. last year. 
The new IKE Ww. steam turbine set was started working in 
June, Wf. and during the period it was running there was a 
very substantial reduction in costs. A breakdown occurred in 
Febriars last, and owing to the difficulty experienced by the 
uianufacturers in getting the material necessary for the repairs 
the turbine was still out of service. [n the ease of the Mussel- 
он aml District Electric Light & Traction Co., there was 
again a satisfactory increase in the profit. which amounted ta 
£i SVT as compared with £7,169 in 1913, and £5.901 in 1912. 
Tie results for the current vear, however, had been seriously 
ай, ted. first, by a strike of the company’s employés, which 
la-te! about a пеп: and secondly, by the war. Mussel- 
burch was on the Firth of Forth, and the lighting restrictions 
ere qertieularly severe. However, he thought that when 
the var was over the results for the past two or three years 
predi ted steady progress. The results in the case of the City 
„ 0x fend Tranways Со. were very gratifying. For the vear 
Jf. after providing for depreciation on a generous Sale, 
Тете was 3 balance sufficient to рау an 4 per cent. dividend. 
The directors; however. only paid 2 per cent., саттуу for- 
varj the balance. At Bo'ness, Carnarvon, and Wisbech, the 
military restrictions as to lighting were very severe, and the 
undertakings there had suffered severely, although at Bo'ness, 
oving to the increased demand for power, since the close of 


the year there had been a substantial improvement, and it 
looked as if the works would have to be extended. The net 
tesult of the year was that there was a balance of £1,675 
carried to the credit of profit and loss, 95 compared with £174 
for 1913, and after providing £1,550 for the debenture redeiup- 
tion fund there was a balance of £125 to be carried forward. 
Had it not been for the war the outlook was distinetly more 
promising than it had been for some time past, but with all 
the undertakings in which they were interested, affected as 
they were, and the financial restrictions imposed by the 
Treasury, they must be satisfied if they could make both ends 
meet for the time being. 

Mr. J. T. JERVIS seconded the motion, and the report was 
adopted. 


Marconi International Marine Communication 
Co., Ltd. 


IN their repart for 1914 the directors state that during the 
last five months of the year the company's business suffered 
considerable disorganisation and some loss, due to the war 
entailing a great increase of work and strain upon those res- 
ponsible for the conduct of the business, but. notwithstanding 
the adverse circumstances, the business had continued to 
show substantial progress. The net profit was £55,668, after 
deducting 428.0 for depreciation and debenture interest, 


“compared with a net profit of £37,029 for the preceding year. 


The revenue from ships’ telegrams, subsidies, ete., amounted 
to £175.021, which was a substantial increase over the amount 
for 1913, namely, £146,317. 


The number of telegraph stations owned and worked by the company аз 
public telegraph stations on the high seas. increased from 288. at the end of 
1913 to 905 at the end of 1914. Although these figures. denote a marked 
appreciation of the company’s organisation, the increase would have been even 
more satisfactory had normal conditions prevailed, During the current vear 
further progress is being made, the number of steamers fitted to june 19th 
having increased to 970. 

The fet that there are now over 2.000 ships, exclusive of ships of war, 
fitted with Marconi telegraph stations, and for the most part worked under 
the direction of this company and its associated companies, has an importance 
іл these times which all shareholders will appreciate, 

The Amalgamated Wireless (Australasia), Ltd. in which this company is 
interested, has paid a dividend of $ per cent. in respect of the period to 
June 30th, 1914, and af interim dividend of 2} per cent. in respect. of the 
half-vear ending December 31st, 1914. 

The amount to the credit of profit and loss account now 
stands at £64,856, including £6,068 brought, forward. The 
directors recommend a final dividend for 1914 of 5 per cent., 
which, with the interim dividend, makes 10 per cent. for 
the year. 

The company has sustained some loss in consequence of the attacks upon 
our mercantile fleet. by enemy submarines, for which it is contemplated. com- 
pensation will be received. However, the directors think it desirable that 
£10,000, a sum far in excess of all losses to date, should, in the meantime, 
be placed to the credit of a special reserve account, and having regard to the 
prevailing circumstances and the desirability of their holding a strong financial 
position, with ample cask resources to provide for the continuous increase of 
telegraph installations on board ships, it is deemed prudent to carry forward 
L200. 747. after allocating 203,500 to the repayment of debenture account, 

The option on the 43,916 unissued shares of the company for iwo years 
from June 27th, 1913. mentioned in the last report, has not beon exercised, 

The directors record. the death of two of their eolleagucs, General Albert 
Thys, of Brussels, and Major Samuct Flood Pape. 


Annual meeting: July 7th. 
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Edmundsons' Electricity Corporation, Ltd, 


THE net profit for the year ended March 31st, 1915, after 
providing for administration expenses and for mortgage and 
debenture stock interest and redemption, amounts to 423.240. 
After adding 42.125 brought forward and deducting the 
interin half-yearly dividend paid in January last on the cum. 
pref. shares, the final half-yearly dividend on the cum. 
pref. shares requires £6,000, and £3,366 is to be carried for- 
ward, For the previous year. the net profit was £25,125. 
There was carried. to reserve £9,000. 

We extract the following particulars from the schedule 
showing the gross profits of subsidiary and other companies 
for the years 1913 and 1914 :— 

Gross profit 
(before providing for 


capital charges and Lamps connected 
depreciation). (equiv. 33-watt). 
1914. 1913. 1914. 1933. 
Alderley .. V .. £8,118 42.819 31,390 27,823 
Bromley .. Pa . . 12,754 13.196 122,671 115,018 
Folkestone e .. 19,467 17,994 145,943 138,100 
3uernsey w .. 5.8 5,895 135,471 126,774 
Isle of Wight .. .. 12,916 14,403 145,794 183,809 
Ilfracombe UY .. 11^ 1.252 22,550 21,159 
Lymington ats .. 1.99 2,028 21,085 20,394 
Melton Mowbray . . 9,727 9,654 25,152 28,206 
Newmarket m . . 9,318 2,630 80,749 29,729 
North of Scotland .. 6,931 7,075 95.0489 87,520 
Ramsgate . .. 8,991 B. 92 44.459 40,473 
Rearhoro’ Trams $a 208 730 — 
Salisbury m .. F846 5,783 44,576 43,RH1 
Urban Co. m . 70,829 61.784 896.519 760,319 
Wycombe Pa .. 0331 6,242 68,336 65,250 
Cromer .. a - 892 1,109 17,806 16,828 
Dorking .. m .. 9,893 2.643 26,695 24,141 
Frome .. i .. 2,068 1,446 51,820 48,991 
Hamilton a . 4,300 9,640 7, NR 67.968 
Burbiton .. e ..  *3,938 *4,954 "49,943 *47,313 
£169,600 £161,°28 1,994,926 1,8651 


Figures for year ended March 3154. 


The total capital expenditure increased during 1914 from £3,098,058 to 
49.182.477. 


Annual meeting: July 8th. 
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Crompton & Co., Ltd. / 


IN their report to March 3186, the directors state that the 
reorganisation of the company’s business and management 
continues to show beneficial results, and, with economies in 
manufacture, accounts for the improvement in the year’s 
working. The gross profit for the year is 457,911. After 
deducting general charges, depreciation, interest on deben- 
tures and other items, there remains, with the sum carried 
forward, an available balance of £28,649. The directors re- 
commend that there be placed to general reserve fund £6,500, 
to special depreciation account £3,500, written off preliminary 
expenses £1,608, that a dividend be paid on the preference 
shares at the rate of 7 per cent. per annum, requiring £9,349, 
leaving £7,691 to be carried forward. The company’s works 
continue to be fully employed. 7 

Annual meeting: July 5th. 

For the previous year the gross profit was £48,672. There 
was placed to general reserve £2,500, written off preliminary 
expenses £1,500, a dividend of 5 per cent. was paid on the 
preference shares, and £2,189 was carried forward. 


| J. G. White &, Co., Ltd. 


Тнк annual meeting was held on Tuesday at the Cannon 
Street Hotel, E.C. Mr. J. B. WurrE, who presided, said that 
when they met a year ago, a month before the outbreak of 
war, emphasis was laid on the depressed financial conditions 
then existing, and it was pointed out that the resources of 
the company were less liquid than they would have wished, 
also that new contracts were not being received as fast as 
old ones were being completed. "The directors, nevertheless, 
anticipated a moderately good year. "The effect of the war 
had been very serious, but considering the character of the 
business, and being as they were largely dependent for addi- 
tional contracts on the development of new enterprises, they 
were to be congratulated on being able to meet under as 
favourable conditions for the company as were shown by the 
accounts. When the war began the necessity of doing every- 
thing possible to conserve their resources became at once 
evident. If the company was to withstand a possible long 
period of comparative inactivity, to meet promptly its com- 
mitments and obligations when, on the other hand, it might 
not be able to.secure the payment of accounts for materials 
furnished and work done on all contracts in hand, then net 
only would it be necessary to watch carefully over the liquid 
resources of the company but also to institute economies 
Wherever possible. It was for this reason that the directors 
decided not to pay an interim dividend at the end of December 
lust. Economies were as early as August instituted by re- 
ducing the fixed salaries of directors and the staff. A con- 
siderable number of the staff had enlisted, but were receiving 
allowances and their places were being, in so far as it was 
pessible, held open for their return. Other economies had been 
elected so that while the war had been in progress for seven 
months out of the total year covered by the accounts, yet 
expenses had been reduced by 32 per cent. of those for the 
preceding vear. "The expenses for the current year should 
show a reduction of about 50 per cent. over the year to 
February, 1914, and it would not seem wise to make any 
further reduction at the present time as if was necessary to 
keep the organisation complete in outline. The work in some 
branches, especially in the operating department which had 
charge of the. various companies for whom they acted as 
managers and engineers, had been increased due to the difti- 
culties of transportation, securing supplies, and staff. With 
regard to the present position, they had made a profit of 
£19,712, against £70,387 in the preceding year; and thev were 
recommending a dividend of 6 per cent. If their resources 
had been more liquid they could have made a larger distribu- 
tion. The item "" percentage of profit to staff and directors,“ 
which last year absorbed £7,504 had disappeared. This was 
unfortunate for the directors and staff interested, and showed 
that they were suffering with the shareholders in the lessened 
return. Turning to the balance sheet, there were a few 
changes fron. a year ago. On the debit side the sundry 
creditors had been reduced from £220,583 to £158,549. When 
he told them that 120.000 of this amount represented a loan 
they would realise that the ordinary creditors were compara- 
tively small representing only current accounts, which had 
been ‘paid since the date of the balance sheet. although there 
Were now, of course, similar accounts outstanding. On the 
credit side it would be seen that they had realised some of their 
investments; that had been done at a profit. The financial 
stability and strength of the company really depended on 
the investments. The directors had gone over these most 
carefully, and in their opinion, the value appearing in the 
balance sheet was less than they were actually worth to-day, 
although under present conditions no appreciable amounts 
eculd be sold on the market. From this fact they would 
appreciate that the previous valuations placed upon the secu- 
rities were conservative. In connection with the sundry 
debtors. allowance had been made for any doubtful accounts, 
and while it might not be possible to collect certain of these 
until the end of the war, vet the directors considered that 
they were perfectly good and that their collection with in- 
terest would only be a matter of time. With regard to the 
future they believed that the business of the current year 
would meet all expenses and leave a substantial profit. As 
to anvthing beyond thut period it was difficult to forecast, 


but the directors saw no reason why the company should 

not continue its successful career. 
Mr. W. C. Burton seconded the motion which was adopted 

without discussion. 


Austrian Electrical Companies, 

The Elektrizitats Gesellschaft Kolben & Co., of Prague, has 
declared a dividend of 7 per cent. for 1914 on a share capital 
of £250,000, being the same rate as in 1913. 

The Kubelfabrik und Drahtindustrie A.G., of Vienna, earned 
gross profits of £109,000 in 1914, as compared with £113,000 in 
1913, and net profits of £43,000 and £52,000 in the two years 
respectively. The dividend is at the rate of 10 per cent., as 
against 12 per cent. in 1913. 

The Gesellschaft für Elektrische Industrie, of Vienna, which 
is closely associated with the Vienna Bank Verein, realised 
gross profits of £91,000 in 1914, as contrasted with £90,000 
in the previous twelve months. After making provision for 
depreciation and reserve funds, the accounts indicate net profits 
of 48,900, as against 48.700 in 1913, and the directors recom- 
mend the distribution of 5 per cent. on the share capital of 
£53,000, being the same rate as in the preceding year. 

The A. E. (C. Union Elektrizitats Gesellschaft, of Vienna, 
which is a subsidiary of the Berlin A.E.G., reports that the 
company suffered from the effects of the war, and the difficulty 
of procuring raw materials, even at the greatly increused 
prices. The number of the staff and workmen was reduced 
to 70 per cent. of the normal through the call to the Colours. 
The production of munitions of war was undertaken in so 
far ae was possible. As compared with the previous year. 
the gross profits in 7914 experienced a decrease, and the net 

rofits also declined from £58,000 in 1913 to £26,000 last year. 
t has been decided to pay a dividend of 4 per cent., this 
rate contrasting with 8 per cent. in 1913. 


French Electrical Companies. 

The Compagnie Générale de Electro-Chimie de Bozet, which 
increased its share capital in 1914 for the purpose of doubling 
the productive capacity of the works, records net profits of 
£12,000, as against £28,00U in 1913. It is not intended to pay 
any dividend. | 

The Compagnie Continentale Edison, whose concession for 
the supply of one of the districts in Paris expired at the end 
of 1913, reports gross receipts of £33,000 for 1914, and net 
profits of £14,000, which sum has been carried forward to the 
current year. 

The Compagnie Centrale d'Energie Electrique records net 
profits of £23,000 for 1914 on a share capital of £800,000. The 
profits have been carried forward, this result contrasting with 
a dividend of £1 per share in 1913, 

The Compagnie Parisienne de Distribution. d'FElectricité, 
which took over from. the several companies the whole of the 
lighting supply business in Paris at the beginning of 1914, 
proposes to pay for the first working year a dividend at the 
rate of 8s. per share on an ordinary share capital of £4,000.00). 

The Société d'Energie Electrique du Littoral Mediterranéen, 
which has a share capital of £1.520,000 and loan capital of 
41.420.000, proposes to pay 128. per share for 1914, as compared 
with 168. in 1913. The reduction is due to ап exceptional 
allocation which has been made to the reserve fund. 

The Société Parisienne pour UIndustrie des Chemins de, Fer 
et des Tramways Electriques reports net profits of £68,000 for 
1914, as contrasted with £132,000 in 1913 on a share capital 
of £2,000.000. It is not proposed to make any distribution, 
this result comparing with a dividend of 12s. per share in 
each of the past seven years. | 

The Compagnie Havraise d' Energie Electrique, which has a 
share capital of £360,000, obtained gross receipts of £109,000 
in 1914, as against £98,000 in the previous year, tie great 
activity at Havre being responsible for the increase. After 
deducting the general expenses and interest on loans, the net 
profits are £54,000; as compared with £47,000 in 1912, and. the 
dividend is at the rate of £1 2s, 4d. per share, as 1n the pre- 
ceding year. lt is in contemplation to raise the share capital 
gradually to £600,000, so as to provide for the extensions of 
plant which are necessary owing to the growth of the business. 

The North-South Railway Co., which works the second 
underground electric railway in Paris, earned gross receipts 
of £354,000 in 1914, as against £393,000 in the previous vear. 
On the other hand, the working expenses were £169,000, as 
compared with £196,000, and the profit share of the municipal 
council was £26,500, or £300 less than in 1913. The interest 
on the loan capital required a larger sum than in the pre- 
ceding year. The net profits are returned at £41,000, аз con- 
trasted with 478.000 in 1913. the whole of the former auiount 
being placed to a contingency fund. 

The Paris Metropolitan Railway Co., whose working results 
in 1914 were seriously affected by the war, reports gross 
receipts amounting to £1,861,000, as compared with £2,155 000 
in the preceding year. After deducting the receipts from line 
No. 8 (Auteuil), which was operated for the account of the 
City Council, there remains the sum of 41. 768.000. The work- 
ing expenses declined from £938,000 in. 1913 to £718,000. last 


year, and the share of the Municipal Council from £701,000 to 


£572,000 in the two vears respectively, but the interest service 
on the loans required a greater appropriation than in the pre- 
vious vear. The net profits amount to £252,000, as contrasted 
with £275.000, and the rate of dividend is lls. 2d, per share, 
as against 178. 23d. in 1013. 
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Madras Electric Supply Corporation, Ltd. 


Mr. J. Gray presided at the-annual-meeting, held at 1, Queen 
Victoria Street, E.C., on June 24th. He first referred to the 
death of Mr. T. E. Ivens, a director, and said that Mr. К. A. 
Scott-Moncrieft, who had experience of the working of electric 
lighung and power companies in India and at home, had 
been elected to fill the vacancy. The revenue account showed 
a surplus of only £315, but as this compared with a loss of 
£5.09 for 1913 they had made some headway in the re- 
arrungement of management and administration, to which 


this unprovement was almost entirely due. However, the, 


results were extremely disappointing. Last year he said they 
expected to obtain the beneficial use of the new plant during 
the last four or five months of the year, and this forecast 
Was considered at the time to be fully warranted. It was 
Octiber. however, before the new generating plant could be 
handed over by the contractors, and subsequent delays with 
the transformers and rotary converters prevented thein from 
cltaining any real. benefit from the new plant during the 
whole of 1914. The cause of these delays had been the sub- 
ject. of protracted discussion with the contractors and sub- 
contractors, but a settlement had not yet been reached. Their 
generating costs since the beginning of this year had been 
reduced by 50 per cent., and the shareholders would thus 
appreciate what the delay in starting the new plant had 
rieant to them financially. Applications for current, both 
for lighting and power, continued to expand, and arrange- 
ments had been made for providing a supply for the districts 
of Advar and Kilpauk. This side of the business was quite 
satisfactory, and there was still a large field remaining to 
develop. Last year he said the board had under consideration 
a proposal to increase the flat rate of 4 annas for lighting and 
funs, which was charged to private consumers, and it was 
resolved to defer a decision until he had visited Madras. This 
he did in January last, and having very fully discussed the 
subject with Mr. Simpson (the local director) and managers, 
a petition was presented to the Government to increase the 
flat rate from 4 annas to 5 annas per unit. They considered 
that. whether from the point of view of cost of production 
ii Madras, where fuel was exceptionally dear, or from the 
charges made by other Indian electricity companies, a strong 
case had been inade out for.the increase, and they sincerely 
hoped Government would grant their application. If so, 
their revenue would be increased automatically. by about 
£n. per annum, which would be of the greatest help to 
therm during the next few years in putting the company on a 
swnd financial basis. While he was in Madras an agreement 
мах entered into with the Corporation for an increased supply 
‹4 current for street lighting on terms which were inutually 
&.ti-factory. and they hoped to see a considerable increase in 
this Пеп of revenue during the next year or two. The net 
revenue account, after debiting debenture interest and pro- 
viding for the sinking fund, showed a debit of £11,710, which 
had been carried to suspense account. A comparison with 
1913 would show that the loss had been apparently increased 
by £1,185. but he asked them to bear in mind that in 1913 
the debenture sinking fund, amounting to £3,906, had not 
cene inte operation, and that that year had the benefit of 
an additional £3,240 for interest upon capital raised for the 
new installation. The comparison of the net revenue account 
for the two years was not, therefore. so unfavourable to 1914 
as the figures alone might imply. The first four months of 
this year showed that they had earned sufficient to eover all 
interest and charges—depreciation excepted—and there was 
every prospect of a further improvement in the latter part of 
the vear, provided there was no more trouble with the trans- 
formers. Additional transformers were now on their way to 
Madras, and their arrival about the end of next month would 
remove any further anxiety. Indeed, they already recognised 
that the concern had ' turned the corner," and that they 
vould in future meet under much more favourable auspices 
than they had yet done; but the hopes of the directors had 
been Wi often unfulfilled that he was anxious that they 
should recognise exactly how they were placed at the moment. 
In regan] to the last three items on the asset side of the 
halance sheet. viz., '' Cost of issue of debentures,” * Discount 
oo debentures,” and * Suspense account," which aggregated 
£25,514, this amount could only be liquidated either gradually 
üt of profits (which would indefinitely postpone the payinent 
'{ dividends either on the preference or ordinary shares) or 
by writing off the amount from the share capital. In addition, 
the lass arising from the supersession of part of the old plant 
would have to be provided for. This had not vet been ascer- 
tained, but they expected to be able to appraise the amount 
at an early date. The board was of opinion that it was desir- 
able to write off the whole of these losses by reduction of 
capital, and it was proposed to formulate a scheme for their 
corfirmation at the next annual meeting. While he was in 
Madras, extensions of the tramways were discussed and the 
mutes were settled with the Corporation. The proposals were 
subinitted to Government for approval, but this had not vet 
teen obtained. He was of opinion that the extensions ¢on- 
templated would prove remunerative, but there would prob- 
ably be some delay in proceeding with these, although the 
fraiuway company was using every endeavour to obtain the 
ansent of Governinent. Ife wae pleased to say that he found 
the tramway undertaking in good condition generallv. The re- 
organisation of the staffs of the two companies in Madras had 
proved beneficial, and important economies had been effected 


thereby. The board were indebted to the management in 
Madras. Mr. Simpson, the local director, notwithstanding 
his other important duties, took a close interest in both 
undertakings. The technical and commercial departments 
were ably supervised by Mr. Jones and Mr. Powell respec- 
tively, but a special word of commendation was due to the 
former and his staff for the manner they had carried on the 
undertaking under very arduous conditions. | 

Mr. J. G. R. STONE seconded the motion. 

Mr. MUMFORD criticised the cost of management, and 
remarked that awful mistakes had been made in the past. 

The CHAIRMAN replied that the costs compared favourably 
with those of any other concern of like dimensions that he was 
acquainted with. He mentioned that so far ав the profit- 
earning side of the business was concerned, the anticipations 
of the original directors had been fully realised. The losses 
incurred by the company had arisen entirely from the exces- 
sive cost of production. The plant chosen under expert advice 
had proved by experience to be unsuitable and uneconomical. 

The report was adopted. | 


Stock Exchange Notices.— The Committee has ordered 
the undermentioned securities to be quoted in the Official List :— 
Calcutta Electric Supply Corporation, Ltd.—F'urther issue of 6,115 ordinary 
shares of £5 each, fully paid, within Nos. 250,001 to 960,000; and 6,198 5 per 
cent. cum. pref. shares of £6 each, fully paid, within Nos. 290,001 to 210,000. 
Edgar Allen & Co., Ltd.—A dividend on the ordinary 
shares of 10 per cent. per annum and a bonus of 2j per cent. for 
the yeur ended March, free of tax, are recommended. 


Oriental Telephone and Electric Co., Ltd.—The 
directors of the company are stated to have paid a bonus of 2s. 8d. 


per share, free of income-tax, on the ordinary shares. \ : 

Bombay Electric Supply and Tramways Co., Ltd. 
—The directors recommend a dividend of 6 per cent. on the 
ordinary shares, carrying forward £8,327. 


j 


STOCKS AND SHARES. 


| TURSDAY EVENING. 

For the time being, all the markets of the Stock Exchange 
reflect the influence of the new War Loan. The cheapness of 
the latter has made existing securities in many cases look 
over-priced at their current levels, und the result, therefore, is 
that business in these senior stocks has come to something like 
& full stop, pending allotment of the War Loan and whatever 
subsequent consequences will spring therefrom. The easiest 
way to gain an idea of what the change in values set up by 
the new Joan really means, is to work out the corresponding 
return which would have to be given, say, by a 4 per cent. 
debenture stock of some first-class company, the price of 
which security has hitherto stood in the neighbourhood of 95. 
To get on to a 41 per cent, level, the quotation would have to 
go back to 89; and even then an industrial debenture would 
scarcely look as attractive as а national stock bearing the 
guarantee of the Imperial Government. It is too early to 
realise, even yet, how far-reaching will be the influence. of 
the new War Loan upon existing securities; its immediate 
effect has been to render many scores of them unsaleable, 
whether they be protected by inmninum prices or not. 

The investor in the older stocks, of which the capital value 
is materially depreciated for the time being by the latest War 
Joan, must look not to the price of his stock, but to the 
safety of his interest. With that well secured, he need trouble 
httle; and he will apply for the new security. feeling that 44 
er cent, is an excellent return for a patriotic stock, backed 
Ds the greatest security in the world. The new loan can be 
repaid in ten years’ time at 100, and, in any case, must be so 
redeemed by 1945. Therefore it stands to reason. that the 
price will never go to an extravagant premium; and this, 
terminability of the stock, while offering an extra inducement 
to the investor of to-day, is a businesslike compensation to 
holders of existing securities. the prices of which аге tem- 
porarily depressed by the War Loan, but which, by reason of 
their longer life, stand in a far better position for ниргоуе- 
ment in price in the vears to come. ; 

The War Loan has altered the whole standard of values, it 
is true; but too much stress must not be laid upon this, 
since it may prove to be in the nature only of a temporary 
depression, here is nothing fantastic in the longer view 


. which looks ahead and sees, after the declaration of peace and 


the settlement of the new conditions which will follow it in 
the commercial, labour, and financial worlds, а return to 
years of profound peace and cheap money, in the course of 
which the present War Loan, paid off at раг, will no longer 
compete with gilt-edged securities demanded by the investor. 
Between the prices of that time and those of to-day there may 
quite probably stretch a long ladder of which the foot rests 
upon to-day's war markets; and without pursuing the metaphor 
any farther, let us come back to the point from which we 
started, namely: that assurance of dividend payments is to- 
day of far greater value than quotations for the stocks yielding 
then ехе quotations being influenced by factors which in 
the long run will automatically cease. 

We have ventured to discuss this general aspect of the 
situation because it has a very vital bearing upon the securities 
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with which these notes are mainly concerned: It is not our 
province to deal with speculative concerns at all; and although 
in the electrical industry, as in every other, there are stocks 
and shares of more or less speculative character, they do not 
invite speculation in. the sense of that which goes on in 
mining shares, for instance, or American railroads. 

The necessity for raising such a huge sum, in connection 
with the war requirements of ourselves and our allies, has 
produced a War Loan of so much greater magnitude than has 
ever before appeared that its coming was bound to cause 
radical alterations to all past and conservative views regard- 
ing investment. This alteration has been accompanied. by— 
or, rather, has produced—a great deal of uneasiness, possibly 
anxiety, in the minds of the great investing classes. The 
anxiety is superfluous in most cases; and as soon as the sub- 
seription lists are closed, the existing prices modified to fall 
into line with the new standard of values set up by the War 
Loan, and comparative famiharity with the War Loan has 
shown how extremely cheap is the stock itself, the nervous- 
ness will subside. ‘The boldness of our sons in thronging in 
their thousands to the Services shall be emulated in its 
hinnbler degree by the calmness with which we regard. the 
cutting off slices. from our material possessions in the great 
Cse. 

From the foregoing, it may be well supposed that the 
changes on the week will be most marked in the higher-class 
Investments stocks. Up to the present, the ordinary and 
preference issues have not had time to become adjusted to 
the fresh standard referred to above, but 4 per cent. debenture 
stocks are being sealed down drastically. Eastern. Extension 
debenture and Eastern Telegraph debenture are two represen- 
tative stocks which may be cited, the falls being 5 and 10 
respectively. Nor is it possible to say that even at the lower 
prices would buyers be found. Great Northern Telegraphs 
stand out brightly, eredited with £1 rise. American Marconis 
rose to 128. 6d. on New York demand, and Marconi Marines 
hardened to 13/16 on the good report just out. 

The Home Railway market has suffered severely, having its 
especial cause for weakness in. the latest demands made by 
the miners, which have led to their being allowed to remain 
outside the area controlled by the Munitions Workers’ Act, 
and apparently left to make whatever insatiable demands may 
please them. The steeks of the Steam companies have already 
undergone heavy losses, while Underground Electric Incomes 
are down 44 points to 69, at which the yield, allowing for the 
payment of the interest free of tax, comes to nearly 10 per 
cent. on the money so long as it is maintained. 

The Electric Lighting list shows the debenture stocks to 
have fallen in much the same way as those in the Telegraph 
department. Declines of 2 to 8 points are marked, and one 
cannot say that the end of the shrinkage сап be limited by 
the present prices. Losses amongst the ordinary and prefer- 
ence are less drastic, but in these cases we have to add that 
the levels are once more to а large extent nominal. 

Curiosity and interest both were aroused in the Stock 
Exchange last week by the marking of a bargain in South 
Metropolitan Electric ordinary shares at 188. 6d.. accompanied 
by the two symbols which point out the transaction as having 
been amongst exceptional bargains, and done with, or be- 
tween, non-members. Seeing that other transactions were 
marked on the: same day at 14s. 9d. and 155. ., and that 
more shares could probably have been obtained, at any rate 
nt lës., the price of 188. Cd. naturally created attention and 
inquisitive wonder why a buyer should have paid such a 
price, unless under very exceptional circumstances indeed. 

Brazil Tractions. have gone back to 50; and the Foreign 
group, with most of the other Stock Exchange markets, is 
lower. Mexican Light preferred shed 9 points, Mexico Trams 
5 per cent. bonds lost 3, on the latest information from the 
country, to the effect. that chaos is, if anything, worse than 
ever, A pitiable story was unfolded the other day at the 
meeting of the Mexican Railway C., and there seems hardly 
a gleam of light on the situation, except such as is provided 
by the hope, so often raised, that the United States Govern- 
nent will endeavour to restore peace—though, when peace 
eomes, there will be a vast amount of reconstruction work to 
Һе done in Mexico before ever the dolorous country is likely 
to return interest to its creditors. 

Several reports of interest. are out this week. Cromptons 
have done well practically doubling the net Profit of the 
previous twelve months and paying 7 per cent. on the prefer- 
ence capital—an increase of 2 per cent. as compared with last 
year. The Bombay Electric Supply & Tramways Со, issues 
а decidedly good report. The ordinary. dividend, as before 
neticed. is a veretition of the usual 6 per cent.; but the carry- 
forward of 48. is CA. M more than it was a vear ago. The 
Oriental Telephone & Electric Co. has declared a bonus of 
28. Nd. per share, free of tax, on its ordinary shares; and the 
proprietors must hold. themselves indeed. fortunate in getting 
such a pleasant solatiuni at a the like this. 

There is net much doing in industrial descriptions. Most 
af the changes are, of course, in a downward direction. Arma- 
Inent shares have given way. in connection with the Govern- 
wentis Dill for taxing war profits. The rubber market is 
amet, its volume of business greatly curtailed by the exclu- 
sion of most other things except the War Loan. from the 
minds of investors. Rubber has asain hardened to half-n- 
crown per Ib. Amongst the few bright spots, copper shares 
clan notice, their prices being well maintained, in conse- 
quence of the strength of the metal, 


SHARE LIST OF ELECTRICAL COMPANIES. 


Hows Ex.soraicrry COMPANIES, 


Price 
Dividend, Jane 29, Rise or fall Yield 
1914. 1915, this week. p. o. 


Brompton Ordinary  .. oe .. 10 " — #26 1 8 
do. 7 per cent. Pref, .. æ 7 7 — 410 4 
Charing Croes Ordinary o „„ D — 66 0 
do. do. do. “4 Pref. oe 4 4a = 5 9 1 

do. do. City Pre e se ee 91 xd — Б 16 2 

do. 4 De a ee ee ee oe 4 82 —8 4 17 7 
Chelsea ee ee ee es ee б 44 me à 5 11 1 
do. 43 Deb. ee ee ee oe 4$ 88 xd —2 4 17 10 
City ot London ea oe ee os 9 134 =, i 6 11 Ü 
do. do. Ópercent, Pret, .. 6 12 — 6 0 0 

do, do 5 рер... .. .. б 105 xd -2 415 8 
do. do. 0 ee ee 43 90 ха —4 Б 0 0 
County of London o 5 5 Е 11 — } 6 7 3 
do. do. ò per cent. Pref... 6 11 — 4 5 9 1 

do. до, lst Deb. T £6 xd —2 413 6 

do. do. 2nd Deb. oe ‚ә 4 90 = Б 5 0 0 
Kensington Ordinary .. .. 9 7 — 6 8 7 
London Electric .. es si o 4 1 — 8 8 4 
do. do. 6 т cent, Pref, ee 6 === 6 8 1 

do. do. 4 eb. ee ee es 4 86 == 9 4 14 2 
Metropolitan ee ae se se 8 — 5 16 8 
0. Ber cent. Pref. oe 3$ ха — воо 

do. eb. ae ee ee v0 xd - 2 5 0 0 

do. Deb. eo ee ee 70 xd — 2 5 0 0 

84, James’ and Pall Mall n ee 10 14 — `6 18 0 
do. do, do, 7 per cent. Pref, 7 63 — 5 12 0 

do. do. do. 8% Deb. oe ee 8) 70 xd —8 b] 0 0 
Bouth London eo ee ee oe 6 3 кашу 6 13 4 
South Metropolitan Pref. .. . 7 1à — 6 4 5 
Westminster Ordinary ee ' ee ee 9 1 ет" i 6 8 7 
do. 4 Fre. 4 42 — 414 9 


TELEGRAPHS AND TELEPHONES, 


Anglo-Am. Tel. Pref. .. T ee 6 1084 —2 5 16 0 
do. Def. ee ee es là 93 ттт à 6 16 4 
Chile Telephone .. T oe eQ 8 d — 5 18 6 
Ouba Sub. в ee ee oe ^ es 5 —À 5 17 8 
do. Pret. ee ees ee @e 10 16 — 6 13 4 
Eastern Extension ss ss vw. 1 12 — 3 *618 4 
do. 4 e e oe oe 4 82) — 5 4 17 0 
Bastern Tel, Ord.. ° ee oe oe 1 190 — 1 *6 1 9 
do. є ee ee oe Bå 72 mm 84 4 17 3 
do. 4 Deb. oe oe ee 4 81 = 10 4 18 9 
Globe Tel, and T. Ord. oe ee ee 6 103 xd — 6 7 6 
do. Prein. 6 li xd = 5 6 8 
Gt. Northern Tel. T we , 293 B4 +1 6 9 5 
Indo-European ae ee ee oe 65/. 62 —2 6 5 0 
Marconi ne T oo `.. 20 (d — 110 8 
New York Tel. 43. ә А we 43 of —A 418 0 
Oriental Telephone Ord. „ >. 10 9х1 — 5 0 0 
до. Pref, oe ee 6 12 кы Б 1 1 
Tel. Е $ Deb. ee ee eo ee 43 BA 4 = 6 2 B 
United . Plate Tel. ee ee ee 8 t 8 — à *4 15 6 
do. 0 ee ee 5 6 ее 6 0 0 
West India and Pan. .. - T 1 1 — à 8 17 9 
Western Telegraph — .. єз * 1 18 — 6 09 
do. 4 Deb, ee ee 4 83 —7 4 16 5 
Номи Raits, 
Central London, Ord. Assented .. 4 71 —1 5 8 1 
Metropolitan oe ee oe oe 1 25 —24 4 16 2 
do. Dietriot ° е ee еә Ni 1 } -— 14 Nil 
Underground Electric Ordinary  .. Nil 14 — à Nil 
do. do. a „ Nil - 46 — Nil 
do. do. Income —— 6 69 | | "918 8 
Forgien Trams, &0, 
Anglo-Arg. Trams, First Pref, eb 4j xd — $ 6 9 6 
do. and et. ee ee b xd =$ 7 11 9 
do. 4 Deb. ee ee 4 80 xa —83 5 0 0 
do. Deb. ee ee 4} 83 xd —8 Б 9 9 
до. 6 b. ee ee 6 88 —+ Bh 5 16 1 
Brazil ТгасМотпа .. s. ee a 6 50 —1à 12 0 O 
Bombay Electrio Pref. ee ee ee 6 j 10} — $ 5 16 10 
do. 43 Deb. ee [EJ 4 90 ха сара 5 0 0 
Mexico Trams... MS pu .. Ni 83 — Nil 
do. б per dent. Bonde .. — 60 -8 Nil 
E do, 6 per oent, Bonds ee TU 80 = Nil 
Mexican Light Common a .. Nil 20 — f Nıl 
do. Pref. ee ee oe Nil 8) —9 Nil 
elaide Bup. P cent, Pref. А б — 60 0 
do, 6 Bev. ee ee ee b 100 — P 6 0 0 
MANUFACTURING COMPANIRS, 
Babcock & Wilcox T ee oe 14 2g — à 618 0 
British Aluminium Ord. 78 es 6 29J. — 412 0 
da. Pref. ae #6 6 18/3 — 69 9 
British Insulated Ord, .. es e 15 11 — 1 618 4 
do. Pref. ee oe ee 6 $ — Б 0 0 
British Westinghonse Pref. .. z 7 d — 8 0 0 
do. 4 De ое ee ° э ee 4 "0 xd — Б 14 4 
do. 6 р. Hen ee ee ee 6 101 E 6 19 0 
Callenders ee ee ees we ee 15 114 — g 6 10 § 
do. 6 Pref... ee eo ee 6 — Б 0 0 
do. 4 Deb. ee ee ee 43 95 ет 8 4 14 8 
Castner-Kellner .. А © . 16 — 4 19 6 
Edison & Swan, £8 pd. ee ee ae Nil 11:6 —]1/- Nil 
do. do. fully paid v .. Nil 1? — à Nil 
do. do. 4 Deb. oe ae ee 4 €0 xd —1 6 19 4 
do. do. Б % Deb. ө ee 6 60 com 8 f 8 
Electrio Oomstrucuon .. e S 6 18/6 xd — 8 17 10 
do. do. Pref. ee ee 7 1 X d — 1 0 0 
Gen. Elec. Pret, ee oe ee өө 6 92 xd — 6 3 1 
Henley es ee oe oe oe 20 14 — à +3 8 8 
do. 4 Pref, oe ae oe ee 4) 42 — á 4 14 9 
0. Deb. os ee ee es 44 95 — 2 4 14 9 
India-Rubber ee ee ee ee b Ry — F 14 8 
Telegraph Con. ee ° ә ә о ee 90 864 —' À 6 11 7 


* Allowance made for dividends being paid free of income-tax. 


Kaministiquia Power Co., Ltd.—The directors have 
declared a dividend of 11 per cent., or at the rate of 6 per cent, per 
annum, on the common stock for the quarter to July 31st, 
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| Mise of Electric Vehicles in Municipal Service. 
12 2 (Concluded from Pol. 76, page 906.) 


BC AMBULANCE WORK. 


» Бу reason of its smooth and silent running, and uniform and 
:dakklens acceleration, the electric is an ideal vehicle for ambu- 
Mee work in our towns and cities. It has for some time 
employed for this purpose by the City of London Oor- 
tation, by the Port of London Authority, and the Metro- 
ien Asylums Board. The feature of economy should not 
forgotten; while the promptitude with which calls may be 
И aewered is just as valuable an attribute as in the case of 
brigade service. The simplicity of operation also enables 
ordinary attendants to be trained to drive, so that a 
may never find the van in want of a driver. 
regard to the City Police ambulances, Captain Sir J. W. 
Bower, the Commissioner of Police, informs the Com- 
tee as follows :— 
"d The electric motor ambulance service was commenced in 
Дау, 1907, with one electric ambulance. In May, 1909, a 
chend ambulance was obtained, and both have since proved 

Ny satisfactory indeed for removing cases of accident or ill- 
in the streets to hospitals. 

HE” The initial cost of the ambulances, with surgical fittings, 
2 Дрон, £569 and £552 peep ony and the total 
of the service is, approximately, £2,000 per annum. 

] &'* The cost of working is about 5.1d. per car mile, including 
г lapenees such as tires, necessary repairs to care, charging of 
dMbtipties, etc., but excluding wages and rent. Tire costs ac- 
unt for about 24d. in the cost mentioned per mile. 

% Another ambulance is now being obtained from the Cedes 
Neck 10 Traction Co., Ltd., and will be taken into use 
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Жел Же Secretary of the Port of London Authority states that: 
14 ET в Authority possesses four electric motor ambulances, and 
. Br Мр have been in use since September, 1912. They have 
I. 2. found quite suitable for the conveyance of injured per- 

t hospital with promptitude and comfort.“ 
| Si HÉectric appliances are also in use in the United States. 
1. е New York Hospital, for example, has seven such vehicles. 
vehicles sometimes make long journeys, it being 
ed that one of them made a trip of fifty miles there 
4, {elm back to a hospital beyond the city limite on a stormy 
1 ТИЕМ, with mud, in some paces nearly up to the hubs, and 
"lE added that only an hour's boosting charge was neces- 

nin order to get the car home. e superintendent of 
of the branches of the hospital, where they keep two 
fee-drawn and one electric ambulances, thus reports as to 
perience with this type of vehicle: We find the electric 
Bicie much more satisfactory than the horse-drawn ones, 
ecially during the hot weather. During one hot day 
Put eighty calls were answered, and the electric ambulance 
ponded to those with the longest radius, answering thirty 
is in twenty-four hours." 


FIRE BRIGADE WORK. 


Electric battery vehicles have been in use to a considerable 
tent for fire brigade work. Notable examples of their use 
to be found in Lendon and Liverpool; while, up to the 
tbreak of war, they were known to be employed in several 
iontinental cities, one having no leas than 24 in use. Several 
ywns and cities in the United States employ electrically- 
popelled fire engines and escapes, and there can be but little 
bubt that electric battery traction offers special advantages 
jr fire brigade work, which may be summarised as follows :— 
‘Tolike the petrol-driven type, there is no preliminary start- 
вс of the engine before the vehicle itself can be got on to 
Be move. All that is necessary with the electrically-driven 
pe is for the driver to get on the seat, throw off his brake, 
love the controller, and the vehicle is under way. That this 
at ure secures a promptness in answering calls is fully con- 
rmed by the experience of the London Fire Brigade, which 
ereeses a total of 15 electrically propelled vehicles, the oldest 
ing been put into commission in 1911. 
At a discussion upon electric vehicles at the Institution of 
Hectrical Engineers on March 19th. 1914, Lieutenant-Com- 
kander Sladen, R. N., Chief Officer of the London Fire Brigade, 
erring to the feature mentioned above. said : — 
Among the advantages of electric vehicles for fire brigade 
rk. we find that they require repairing less freauently, and 
mt the rapidity of turn-out is absolutely unequalled by any 
Eher form of traction: it is not uncommon at an electric- 
botor fire station, under ordinary service conditions. for a 
Hut to be effected in 7 or 8 seconds, whereas with other 
yrins of motors a good turn-out is perhaps 15 seconds. That 
Eb э very good point with us, especially for the life-saving 
Sippliances . . . . the maximum speed is at once obtained. 
herras with other forms of traction, namely, steam and 
| dat a little time has to elapse before things become quite 
Bernal. 
ү. The Liverpool Brigade has had 4 electric vehicles in use 
e 1907. Three of them weigh about 6 tons. while the 
rb ales 21 tons: all four have a speed of 20 miles per 
SEN $f ran the level, and a mileage capacity on one charge of 30. 
"E. 1 
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Mr. Alex. W. Weir, the Chief Superintendent of the Brigade, 
writes in regard to these vehicles :—'' They have given every 
satisfaction, and are inexpensive to run, the cost working out 
at 24d. per mile. The main features which commend this. 
class of machine for fire brigade work are the practically 
instantaneous starting; rareness of failure on the road; the 
ease with which defects may be remedied in consequence of 
the fewness of the working ts; the ease with which the 
vehicle may be driven, and the short time in which a man 
can be taught to drive.” | 

The mechanism being so simple and the construction so: 
strong, there is much less to get out of order than in any other 
mechanical system of traction. 

The Chief Engineer of the Philadelphia Fire Brigade, which 
possesses some electrically-lriven engines, thus deals with the 
reliability feature :—'' During the winter, and at times when 

enow was unusually heavy, and particularly during the 
time when traffic between the cities of New York and Phila- 
delphia on all the railroads was held up, this apparatus per- 
formed ite duty without fail. and in one instance it was taken 
to a fire hydrant, where it was impossible to get with a. 
lighter steamer with horses. 

‘Referring to a couple of electric hose wagons which they 
possess, he says: — They were run about the city during last. 
winter's heaviest snowstorms, and fully demonstrated their 
ability to do all that is claimed for them, i. e., not to be stalled 
in 12 inches of snow.” 

He later goes on to say :—‘‘In the heaviest snowstorm of 
last winter (1913-14), Sunday, Feb. 15th, we had three police 
patrol petrol cars that had to be abandoned in the streets on 
that might. They were towed to their respective stations by 
electric vehicles the next morning, after the failure of two 
heavy petrol vehicles to move them.“ 

At Baltimore, the Chief of the Fire Brigade affirms that. 
their No. 32 steam fire engine, fitted for electric traction—the 
only one eo far converted—" is the most reliable and econo- 
mical apparatus in the whole department, and is always to 
be depended upon." 

Speaking upon this point and others, Lieutenant-Com- 
mander Sladen at the previously-referred-to discussion in 
London last year, said :—'' In conclusion, I should like to say 
that after four years’ experience I agree with Mr. Ayton as. 
to the advantages of the electric over other power-driven 
vehicles in regard to ite simplicity of construction, its low 
cost of maintenance, its ease of driving, and its general 
reliability.“ | 

In regard to economy in the cost of operation, the claims 
of the electric on this score are fully borne out when applied 
to this special sort of service. 

Lieutenant-Commander Sladen, speaking upon this point, 
stated that, in the London Brigade, the electrically-propelled 
appliances cost, on the average, about Is. per mile to main- 
tain, this figure not including drivers’ wages, capital charges 
or depreciation, whereas the similar figure for the brigade's. 
petrol vehicles із ls. 3d. Не also went on to say:—- 
When one takes into account the first cost and the deprecia- 
tion, the cost of maintenance of an electric fire-escape and of 
& petrol fire-escape are about the same, namely, about £150 
a year, allowing for interest and depreciation. The annual 
cost of repairs for an electric escape van that rune about 800 
miles per annum is £40, that is, allowing for renewals of 
batteries and so forth." Viewed from the standpoint of the 
ordinary user of commercial motor vehicles, the costs per mile 
given above would be considered very high indeed, but it must 
be remembered that the total annual mileage run by each 
vehicle is comparatively small, although the vehicle has to be 
kent in readiness to go out at any moment. 

Further information supplied to the Committee in May of 
this year shows that the cost of repeirs to accumulators for 
the previous twelve months worked out at an average price 
of £99 per vehicle, including a complete renewal of one 
battery and extensive replacements to three others. 

As to speed, vehicles for this purpose have been built to 
run up to 30 miles per hour, and have, of course, a corres- 
pondingly smaller radius of action on one charge, usually 
from 30 to 35 miles. The vehicles of the London Brigade can 
run up to 27 miles per hour on the level. while up a gradient 
of 1 in 19 the speed is 15 miles per hour. 

Other advantages connected with the employment of elec- 
trica for fire apparatus include les& room taken un in the 
station. greater cleanliness. and greatly reduced risk of fire. 
There is also the point that any ordinary fireman can be taught 
to drive. 

No difficulty has been experienced in converting horse-drawn 
steam fire engines and other fire-fighting apparatus, the appli- 
cation of the front wheel drive. to which the electric motor 
so readily lends itself. making the problem quite an easy one. 
This method of driving is also claimed to have the further 
advantage of avoiding the risk of skidding to a considerable: 
extent. 

UPKEEP AND CLEANING OF STREETS. 


If the dumping ground for the disposal of road sweepings is 
some distance froin the centre of the town. much time is 
wasted upon the ''to and fro'' journeys with the ordinary 
cart and horse, so that, in many cases, there would appear 
to be good reason for the employment of self-propelled vehicles 
of large capacity for this claes of work. Since this service 
entails frequent starting and stopping. the conditions are more 
or less similar to those appertaining to the collection of house 


* 
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SoME VIEWS OF THE ELECTRIC VEHICLES ON THE VICTORIA EMBANKMENT. 


LisT OF VEHICLE EXHIBITS. 


i rr ͤ0pV— —— 


poeta a y 
: * | r ior r 1 
Exhibited by Type of vehicle, ылкы ЕД 1 el cond. | No. of Capacity | ane eal of Gree * 
u. v. u. | Make. cells. ina.H. | control. 
| а — "M arly 
Harrods, Ltd. Walker covered 10 ewt. | 14 Edison 60 220 B Spur and idler gear in 
delivery van | rear wheels (solid 
| | tires 
West Ham Corporation Open body wagon 20 „ 11/12 | j 60 225 B Chain drive (solid) 
St. Marylebone Council “Opel “covered 10 „ 12 | Hart, lead 52 120 A 5 „ (pneumatic) 
delivery van | | | | 
General Vehicle Co., Ltd, | Covered delivery 9 „ | 15 Ironclad- 44 133 — Worm drive live axle 
| van | | | exide (solid) 
Edison Accumulators, Ltd. Patent automatic | 10 „ 12/13 | Edison 60 300 | C Bevel gear jack shaft 
tipping refuse | | | and roller chains to 
| уап | | rear wheels (solid) 
" h М Type G.M. Edison 20 or 40 суф.) 12/13 е 60 |2250r300. О „ „ (solid) 
chassis | | | 
J. Pullar & Sons, Ltd. Covered delivery 20 cwt. i$ ^ % | 60 30 , € „„ (solid) 
(Perth) van | | : 
Wolseley Motors, Ltd. Baker chassis with 20 „ | 104 | Ironclad- 42 157 — Chain drive (solid) 
box van bod |  exide 
А x А Baker chassis Dd. iu 9 к 42 189 — „ „ (solid) 
Croydon Corporation Roadster passenger 3 people 18/20 Edison 60 150 B Worm drive live axle 
car | (pneumatic) 
Poplar Borough Council | "Opel" covered 10 cwt. 12 E.P.S. Co. | 44 125 A Chain drive(pneumatic) 
delivery van | | 
Heston and Isleworth " Opel " light 15 = 14 Hart, lead 44 120 A „ y (pneumatic) 
Oouncil delivery van | | 
Hertford St, Motor Co., Electriclandau- 4 people 15/20 Lead plate 45 150 D Helical gear 
Ltd. lette = | ! (pneumatic) 
Krieger Electric Carriage „ ” | 4 4 20 | Naylor, lead 46 175 E Single reduction spur 
Syndicate | | | 3 gear (pneumatic) 
Heath's Garage, Ltd., “ Millburn ” coupé 4 „ 20 Philadelphia 20 204 — Worm drive live axle 
Birmingham | lead | | (pneumatic) 
2 8 б | “ Lang coupé г 4% 94 er nd | 41 18785 — а » (pneumatic) 
exide | 
Wolseley Motore, Ltd. | Baker electric | 70 cwt. 8/9 Ironclad- 42 — "E Chain drive (solid) 
| lorry : | E exide | 


CA). Series-parallel arrangement of battery i in two sections with resistance sia. (В). As A, but with addition of series-parallel 
arrangement of field coils, (C). Battery in series with series-parallel arrangement of field coils combined with resistance steps 
in main circuit and arrangement for shunting field coils, (D). Double-wound armature and two commutators. Battery 
permanently in series. Series-parallel arrangement of armature windings and field coils combined with resistance steps. (E). Ist 
step: Two sections of battery in parallel and two compound motors in series; 2nd step: Same as Ist step, but shunt windings 
cut out, making two series motors in series; 3rd step : Battery i in series and two compound motors in series; 4th step: Same as 3rd 


step, but shunt fielda cut out ; 5th step: ‘Battery i in series and two compound motors in parallel; 6th step: Battery in series, shunt 
windings cut out. 


SSS — 
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die and the same arguments in favour of electric vehicles 
Apply. 

"The electric vehicle is in use on the Continent and in the 
United States in connection with street cleaning and brushing 
machines and for watering, one important Continental city 
having about 30 in use. In the city referred to, each electric 
watering van waters about 49,000 square yards of road surface 
per day of eight hours, as against 30,000 yards, the best average 
of a horse-drawn van. The saving stated to result from em- 
ploying "'electrics"" in place of horse-drawn vans for this 
purpose by the municipality mentioned is about £80 per elec- 
tic van per year. The electric vehicle is also employed for 
carrying materials used in the making and repair of roadways, 
and a & ton wagon with tipping body has just been put into 
service for this purpose by the Corporation of Ipswich. In 
reality, this wagon will be a ‘‘ double-purpose maehine since 
the tipping body is removable, and can give place to a water- 
tank (which is now being constructed) to enable the vehicle 
to be used for street watering. The energy consumption is on 
tbe average under 0.75 unit per mile. 

It has been suggested that an electrically-driven road roller 
woukl be an improvement upon the noisy steam roller gener- 
ally in use. Although, as far as the Committee’s knowledge 
xes, no electrically-propelled rollers have vet been introduced, 
there appear to be obvious advantages in that method of work- 
ing and no ашна in applying it. As weight is an essential 
requirement, a battery of as large a capacit 
vould be fitted. й i i 

TR Tramways DEPARTMENT. 


There are now three municipal tramway undertakings 
taking ase of the electric battery bus as an adjunct to their 
tramway services, i.e., Southend-on-Sea, South Shields, and 
York. In all three instances, it is understood that the vehicles 
are giving eatisfactipn. 

Apart from the features of economy, silent running, general 
cleanliness and simplicity. a strong argument for the adoption 
f electric vehicles, as against petrol or steam-driven ones, by 
a tramway department lies in the fact that their use entails 
no augmentation of the repair staff by specially experienced 
men. because the equipment. except the battery, being similar 
t» that upon a tramcar, the ordinary repair staff can quite 
easily do all repairs needed. | 

The South Shields Corporation 'buses have accommodation 
for 2 passengers, the speed being 12 miles per hour оп the 
level and about 6 miles per hour on gradients of between 1 in 
Sand 1 in 10. The energy consumption per mile varies with 
the condition of the roads, being. under the best conditions, 
about 1.3 units, while the figure runs up to about 2 units 
per mile when the roads are deep in thick sticky mud. On 
a fine day, each 'bus will run, if necessary, 50 miles on one 
charge. A charging station is placed at one terminus, enabling 


«ach 'bus to be given a boosting charge several times a day," 


which enables a fast service to be obtained during the evening 
without the necessity ef charging during the station “ peak- 
Jd ^ hours. Up to date, the maintenance cost has been 
practically nil. and the reliability of the vehicles receives 
cent attestation in the statement of the tramways manager: 
— ‘tne does not have to worry about them any more than 
ene would about an ordinary tramcar." Ё 

The ‘bus which the Southend Corporation Tramways Depart- 
tuent has had in use since June 26th, 1914, is similar to those 
it West Hartlepool (?Bromwich.—Eps.). The experience at 
Wuthend. however, is perhaps a little inore valuable for the 
reason that other "buses of the petrol and petrol-electric type. 
und of the most modern make. have also been in use along- 
skie the electric bus. In а report presented to his committee 
at the end of 1914, Mr. Birkett. the engineer and manager of 
ti.« combined electric supply and tramway undertakings. deal- 
imu with the running of all three types. says :—" The electric 
‘teas is the most reliable and free from breakdowns. This is 
I. : doubt owing to the simplicity of the mechanism.” 

After ging on to detail the troubles which have been inci- 
-ntal to the operation of the other two types, he adds :— 
‘The electric "bus is so free from moving parts, there being 
enh the motor with chain drive and differential, that stop- 
paces due to breakdown of parts are almost negligible. It 
will be apparent that fewer spare 'buses of the electric type 
vi] 12 needed in a large fleet aa compared with petrol "buses 

Providing all necessary plant for re-tiring wheels is 
avuahabie. there will be no reason for possessing a etand-bv 
mectric bus with a fleet of six "buses. It follows that 
the staff at the garage would be affected in favour of the 
F. jim “pus.” 

\- to cost of operation, after eliminating from the cost 
чегеле up to date, certain items in connection with each 
np of bug which are incidental to the inception of a 'bus 
rec. Mr. Birkett gives the actual average cost per ‘bus 
11. ает capital charges) for each type as follows :— 


Petrol 04 8564. 
Petrol-eleetric 5314. 
Electric Tod. 


Mr Parkett. further points out that, in his opinion, the 
results Huld be still further in favour of the electric battery 
ta dleet consisted entirely of the latter. 

Ihe consumption of energy on the hilly route is at the rate 
of L55 units per mile, while on a route which is more or less 
tevel the figure comes down to 1.1. The ‘bus receives a short 
leent while waiting at one terminus, the boosting current 
being abeut 900 amperes. The average speed, including stops, 


1з about nine miles per hour. Up to date there have been no 
repairs needed to the electric vehicle. 

Battery ‘buses are on order for the West Bromwich Cor- 
poration and for a company at Loughborough. 

The Шога Council Tramways Departments employ an elec- 
tric tower wagon which has now been in service for over 
twelve months. The special advantages claimed for the electric 
vehicle for this work are :— | 

(1) Can be started away without loss of time. 

(2) So aunple that any workman can easily drive it, in 
consequence of which several men may be provided with 
licences, ensuring that whenever the call may come, a driver 
shall always be available. 

(3) More easily manceuvred against poles or under insulators 
and wires than a petrol or horse wagon. 

(4) Hand-lamps on flexibles, for night repair work, may be 
operated from the battery. 

(5) Reduced risk of fire when garaged at the tramway depót. 

(6) Low cost for operation i upkeep. 

Although the Ilford wagon weighs some three tons, the 
energy consumption 1s only a little over a unit per mile. With 
the exception of the cost of a little distilled water for the 
battery, no expenditure has been necessary for maintenance 
during the time the vehicle has been in commission, and 
there is stated to be no sign of wear upon the tires. 

Similar vehicles are in use by, or on order for, the tramway 
departments at Derby and Belfast. 


OTHER Users. 


There are still many districts where cesspool emptying has 
to be done, and, where the health and comfort of the residents 
is studied, the vacuum tank system has taken the place of the 
old and crude methods. It 1s possible to construct an elec- 
trically-propelled vacuum tank wagon—the usual capacity 
required is about 350 gallons—fitted with an electrically-driven 
air pump. As such a pump will only need some 2 horse-power 
to drive it, the ordinary size of battery fitted to a 3-ton wagon 
would easily supply the energy required. Ordinary laboufers 
could work the plant, the cost of working and upkeep would 
be small, and the plant would operate with absence of noise. 

The expenses of conveying the municipal officials about, on 
their business. visits and rounds, aggregate into a fairly large 
annual sum in any town of size, and this is especially the case 
where hired vehicles are concerned. It would undoubtedly 
pay any large municipality to invest in a few electric cars for 
such service, which could be garaged with the electric supply 
or tramway departments. The simplicity of control is euch 
that chauffeurs would hardly seem necessary. The figures 
already quoted in this report indicate how low 18 the running 
cost of the passenger electric, and this feature, as well as 
the fact that the vehicle is free from all the starting diffi- 
eulties, the vibration, and the fire risk of the petrol type, 
should act as a strong incentive towards its adoption for this 
particular service. 


* 


The “ Point Five?" Associatien. 


On Thursday evening, June 17th, the members of the Point 
Five Association met at the Tricity Restaurant, Oxford Street. 
The proceedings, which were prefaced by an excellent little 
dinner, were quite informal. | 

Mr. S. E. FEDDEN (Sheffield), in the chair, expressed the 
hope that in such a period of stress ' they would excuse him 
for not contemplating euch matters as the grilling of chops, 
and dealt briefly with the general position created by the war, 
particularly as regards electricity suppliers. The last eix 
months of 1914-15 had shown an output of 29 million units at 
Sheffield. as compared with 16 million units for the same 
period of 1913-14. In addition, 10,000 KW. of connections had 
been applied for or was being connected, and a further 10-15 
million units output was in prospect. He estimated next 
year’s output at 65 million unite, as against 45 millions last 
year and 26 millions the year before. The difficulty was to 
extend the plant and to obtain coal. They would have to pay 
10s. per ton more (making 18s.) for their next coal contract, 
and in all three or four principal items in electricity cost would 
ein their case cost £23,000 extra next year. As regarded elec- 
tric cooking, they wanted a hot plate that got hot quickly 
and showed it was hot; pilot lamps were not noticed, and 
apparatus must be designed for servants’ use. | 

Mr. А. S. Beackman (Sunderland) expressed his satisfaction 
with the Carron cooker in use; it had fast and slow hot 
Yates and would cook bread, which was a necessity in the 
North of England. They made a point of regularly inspecting 
flexibles and. had had much success with Thermoid flexible, 
which was better than anything else so far tried. Their coal 
was supplied under contract at 1s. per ton less than last year. 

Мг. Tuos. Rotes (Bradford), in the matter of coal, was in 
а similar position to the last speaker at present (paying 1s. 3d. 
per ton less), but he expected to pay over 00 per cent. more 
on the next contracts. He regretted the trend of the dis- 
cussion Which had taken place in the morning on the Point 
Five Tariff. 

Mr. CookE (Luton). agreed that they must have a red-hot 
hot plate and one which cooled rapidly. In the last few 
months their load had grown so quickly that they had. placed 
an order for a 3.000 Kw. set for next winter; the опу diff- 
culty in regard to coal was the price, which demanded Govern- 
ment action. 
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Mr. S. E. BnrrroN (Chester) said he had used a Thomas 
electric cooker for five years with only one failure, and it 
did not present any difficulty to а servant. He used two red- 
hot hot plates, one with one heat and the other with three 
heate, wich was most useful in the kitchen. Two years ago 
they had an exhibition where the Co-operative Society baked 
bread electrically, and it was the most perfect bread he had 
seen. The rise in the price of coal meant very little at Chester, 
where water power supplied a large proportion of the units. 

Mr. НАМЕ (York) had used several types of electrical cooker : 
it was an advantage to get the cooker into a house where it 
was under the eye of the owner, and not much good in large 
houses. | | 

Mr. Р1СКУАХСЕ (Wrexham) protested that the discussion 
in the morning mi the real point—the 44. tariff-- 
and dwelt on the method of arriving at the fixed charge. His 
experience of electric cooking did not reveal many failures of 
apparatus; the latest Belling hot plate appeared to be very 
successful. 

Mr. SAUVAGE (Wrexham) agreed as to the disappointing char- 
acter of the morning's discussion: the rateable value baeis 
was a detail to be fixed by local conditions, and Mr. Davis 
(Ilford) urged them to renewed efforts, which would result 
in the manufacturers producing the right apparatus. 

Mr. Shaw (Ilford) had used electric cooking for years, and 
agreed that apparatus must be constructed with a view to 
use by servants, and that red-hot hot plates were wanted. 

Mr. Hoaptey (Maidstone) said he had used electric cooking 
for a long time, and while the weekly units used by a servant 
were over 50, his own wife would do the same work with 
30 units. He used a red-hot boiling ring. 

Mr. BowDeEN (Poplar) said in their case coal had doubled in 
price in a year; one trouble was the shortage of trucks, and 
they had hired 40 and were running them continuously and 
getting coal at the contract prices fixed in November last. He 
agreed that the Point Fives were unlucky in the morning's 
discussion ; his only issue with them was the method of assess- 
ment. He was convinced that the red-hot hot plate would 
come to stay. 

Mr. WooDHOUSE (Yorks. Power Co.) said it was clear that 
in the morning the Point Fives had not stuck to the '' point."' 
Both the price of coal and labour would be permanently higher 
as a result of the war, and this would be all to the advantage 
of the electricity suppliers. As regards the increased prices 
asked for coal, it must be remembered that the war bonus to 
colliery workers represented a loss to the owners on contracts 
running at old prices. 

Mr. ALLEN (Wolverhampton) said his coal was costing more, 
but he had arranged a contract for 25,000 tons of cooke breeze at 
а low figure, which would help things. Comparative tests showed 
that considerably less units were used with the red-hot than 
the black hot plate, and he was convinced that it was the type 
of the future. He used both the bright and black types of 
oven with a view to finding which was preferable in practice, 
and, so far. it appeared that each type had its favoured uses. 
In Wolverhampton, flexible troubles amounted to 2 per cent. 
per annum; flexible was often too light. His department did 
all the renewing of irons, etc., and sent inspectors round. 

Мг. Е. О, RAPHAEL said it was not his experience that 
flexibles gave much trouble. 

Mr. W. R. Cooper supported the Point Five policy. but 
could not specify the brand of assessment, though he felt up 
against the inclusion of a garden in the assessment. 

Mr. BanHaM (Watford), in the matter of the apparently 
greater destructiveness of alternating than direct current to 
apparatus, suggested that this should be carefully considered 
by the Association, and the CHAIRMAN mentioned the necessity 
of fitting lock-nuts on stove elements on alternating circuits. 
He added that it was impossible to bake bread in a little oven. 


SUBMARINE SIGNALLING.’ 
By R. F. BLAKE. 


SOUND signals produced in air are very erratic in their range 
and intensity, so much so as to be on many occasions absolutely 
misleading. Water has many advantages over air for this 
purpose. It is free from the dangerous zones of silence which 
occur When the signals are produced in air; the absorption 
of the sound is much less in water, and consequently the 
signal is not only absolutely reliable but is transmitted to 
a distance many times greater than when it is transmitted 
through air; the sound is not carried away by the wind in 
stormy weather, as is the case with the siren; it is not affected 
by atmospheric disturbances, as in the case of wireless. It 
permits of the accurate determination of the direction from 
which the sound is proceeding, which is not the case with 
either the air siren or wireless telegraphy. 

Up to the present time the sum of a million dollars bas 
been invested in developing submarine signalling, so far with- 
out monetary return. 

The first method which was employed for producing the 


* Abstract of paper read before the AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS. 


sound was through the striking of a bell, and the method 
of receipt of the signals was by means of a microphone at- 
tached to the skin of the ship. Neither the original bell nor 
the original microphone attachment was satisfactory, but 
finally the work of Mundy, Wood, Fay, Williams and others 
resulted in a completely practical system. 

The submarine bell in use on lightships is actuated by 
compressed air stored in a reservoir. The actuating wheel 
has projections mounted on it, so that when the wheel re- 
volves a number of strokes follow each other, the different 
intervals being peculiar to the different signal stations. In 
order to receive the sounds, it has been found absolutely 
necessary to suspend the microphone in a tank of water, for 
this is the only method of cutting out noises which otherwise 
drown the sound of the bell. 

One of these small water tanks, containing a microphone 
of a special type, is attached to each side of the bow inside 
of the ship. From each tank wires are run to a device which 
is called the indicator box, so arranged that by throwing the 
handle to one side, the starboard microphone is connected to 
the telephone, and by throwing the handle to the other side, 
the port microphone is connected. 

It will be obvious that once the bell is picked up, the cap- 
tain has only to turn his vessel until the sound is heard with 
equal intensity on each side, to know that his ship is then 
pointing in the direction from which the sound is coming, 
and in this way he can take compass bearings of the lightship 
on which the bell is situated. 

Even if no further development had been made, the systen: 
would be—and is—a complete and practical one. Its universal 
adoption would greatly minimise if not entirely prevent 
disasters due to errors of ship position. 

If the sound-producing apparatus could be so constructe:! 
as to be operated from moving ships by a telegraph key, it 
would be possible for one ship to signal to another in fog, 
to communicate its position, its direction, and its speed, and to 
eliminate all dangers of collision. It would also be possible 
to signal between submarines or between battleships and sub- 
marines, and to communicate between battleships in action 
without interference from the enemy and though all maste 
were shot away. If the sound-producing apparatus could be 
constructed so as to be actuated by telephonic currents, it 
would be possible to transmit speech through the water. 

Serious difficulties had to be overcome before the desired 
results could be obtained. Since water is almoet incom- 
pressible, any apparatus which is to transmit sound through 
water must be capable of exerting very great force, comparable 
with that produced by the impact of a hammer on an anvil. 
Some material object must be set in motion to compress the 
water, and that object must start from rest, reach its highest 
velocity, and come to rest in one-thousandth part of a second, 


Vig. 1.—CRoss-SECTION OF THE FESSENDEN OSCILLATOR. 


if a musical note having a pitch of five hundred per second 
is to be produced. The forces of acceleration thus necessitated 
are very large. 

Whatever device is used must be capable of producing at 
least 100 compressional waves per second, in order to tele- 
graph satisfactorily at the rate of 20 words per minute; 
to transmit speech through the water, it must be capable of 
producing several thousand waves per second. 

The apparatus, as finally developed by Professor R. A. 
Fessenden, is termed an oscillator, and jts construction is 
shown in cross-section in fig. 1, in which the iron of the 
magnetic circuit and the copper tube are shaded. The mag- 
netising coil is cross-hatched. The moving part is the copper 
tube A. This lies in the air gap of a magnetic field formed 
by a ring magnet B, built up in two parts, as shown in 
longitudinal section in fig. 2. 

The ring magnet is energised by the coil C, and produces 
an intense magnetic flux across the air gap containing the 
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copper through the central stationary armature D. This 
field i is very much stronger than that in the ordinary dynamo, 
there being more than 15,000 lines per cm2. of cross-section. 

Around the armature is wound a fixed winding, which is 
reversed in direction so that one half of the winding is clock- 
wise and the other counter clockwise. When an alternating 
current is passed through this armature winding, it induces 
another alternating current in the copper tube. 

Only by this construction has it been possible to obtain 
the enormous force and rapidity necessary to compress the 
water and to overcome the inertia of the moving parts of 
the mechanism. 

In order to apply this force to the work of compression, 
the copper tube is attached to solid disks of steel, which are 
drawn together on the tube by a one-inch vanadium-steel 
rod and a right- and left-handed screw thread, and are at- 
tached to a steel diaphragm one inch thick, which may be 
made part of the side of the ship. 

Telegraphing is accomplished by means of an ordinary tele- 
graph key placed in the main armature circuit. There is 
no sparking at the contacts, although a very high frequency 
is used, five hundred per second, and there is no laminated 
iron used in the construction of the apparatus. 
of this lies in the fact that the armature has substantially no 


Fic. 3.—LONGITUDINAL SECTION OF OSCILLATOR. 


selfanduction, and no eddy currents are generated in the ap- 
paratus; the copper tube forms the short-circuiting secondary 
of a transformer, of which the armature winding is the 


pramery. — 

This eliminates the self-induction of the armature winding. 
In addition the upper and lower portions of the winding are 
wound in opposite directions, and therefore there is no mutual 
induction between the field coil circuit and the armature 
creuit. With this construction, the amount of magnetic leak- 
age in the armature circuit is very small, only a trifle more 
than if the armature core were of wood, and as there is no 
alternating magnetic flux in the iron, there are no eddy 
currents. 

The capacity in kilowatts of this apparatus is large; the 
n in grooves in the armature core, so as to with- 
stand mechanical forces acting upon it, is well cooled. 

The copper tube has no insulation to be affected, and on 
account of its large cooling surface and high permissible tem- 
perature of operation, can carry very high currents without 
injury. 
When the oscillator is placed on a vessel or hung overboard 
from a lightship, a large water-tight diaphragm is attached 
to the oscillator. This particular type of oscillator was first 
tested by suspending it in twelve feet of water at the Boston 
lightship, and the signals were heard plainly with a microphone 
lowered overboard from a tug at Peaked Hill Bar Buoy, thirty- 
one miles away. Since that time tests have been made with 
oscillators installed in the fore peak tank of the Devereuz, 
a collier of the Metropolitan Coal Company, and also with 
an oscillator mounted on a diaphragm made part of the hull 
of the vessel. The signals have been heard upwards of twenty 
miles from the Devereux running at her regular speed of 
eight knots. Full power has not been employed on any of 
the teste, and it is more than probable that much longer 
distances can be attained in the future. 

In addition to the tests already described the oscillator has 

temporarily installed on submarine boats, and demon- 
strated that a flotilla of submarines equipped with oscillators 
will be able to make a combined attack on an enemy, only 
one needing to show its periscope in order to direct the 
others, or all of them can be directed by the mother ehip. 
it therefore makes possible a whole field of submarine manceu- 
vres heretofore out of the question; and perhaps most im- 
portant, it removes the prineipal danger these boats have had 
to face, the risk of being run into. 

The signals produced by the oscillator can be received by 
water-immersed microphones of the usual type. One would 
perhaps not anticipate the possibility of using the oscillator 
3 3 receiver, in view of the fact that the diaphragm is of 
‘lid steel, and weighs, with the copper tube and its attach- 
ments, considerably over 100 pounds; but the oscillator, like 
the ordinary electric motor, is also capable of acting as a 


The secret: 


generator, and on account of its high efficiency as a motor, is 
a very efficient one. 

The same oscillator is therefore used for sending and for 
receiving, a switch being thrown in one direction when it is 
desired to егер under water, and thrown the other way 
when it is desired to listen in, 

In addition to telegraphing and receiving messages, the 
oscillator can also be used for telephoning under water. Sen- 
tences have been transmitted at 800 yards and conversation at 
more than 400 yards, and this was accomplished with the use 
of an ordinary telephone transmitter and six dry cells. 

It seems evident, therefore, that with more power much 
greater distances can be reached. Long distances are not, 
however, necessary, as even with a distance of one mile it 
will be readily understood that this method of under-water 
telephoning will be of great use as a means of communicating 
between submarines while submerged, and between ships in 
fog, as the captains of the vessels can talk directly to each 
other, instead of transmitting and receiving through a tele- 
graph operator. 

In April, 1914, some tests were made on the U.S. revenue 
cutter Miami to see whether soundings could be taken by 
echo from the sea-bottom. The echo was plainly heard not 
only on the oscillator, but in the wardroom and in the hold 
of the ship without any instruments whatever. The elapsed 
time corresponded to the depth shown on the chart, and the 
p pi method was proved to be feasible. 

e chief object of the tests on the Miami was, however, to 
determine whether a reflection from icebergs could be obtained, 
and this was proved beyond question. 

A signal was sent on the oscillator, the echo from the bottom 
heard, and then the echo from the iceberg came in. To make 
sure that the second echo was not also from the bottom, the 
distance from the Miami to the iceberg was varied from about’ 
100 yards to 24 miles. The elapsed time between the signal 
and the echo from bottom remained the same, but the elapsed 
time of echo from the iceberg varied with the distance and 
corresponded very closely to the position of the iceberg deter- 
mined by the range finder. Moreover, it was found that it 
made no difference whether the face of the iceberg was normal 
to the path of the sound or not, thus showing that the echo 
was due not to specular reflection but to diffraction fringes. 

[In a popular article on this subject recently published in 
the Strand Magazine, it was stated that the Fessenden system 
had been adopted by one of the European nations for use on 
its submarines.—Eps. Etec. REv.] 


AN ELECTRICALLY-DRIVEN MILL. 


An example of the benefits accruing from the electric drive of 
textile mills is found in a doubling-frame installation carried out 
by the General Electric Co., Ltd., at the New Bridge Lane Mills of 
Messrs, Thos. Reynolds, Ltd., of Stockport. In this installation 
the main Witton” generator, of 150 Kw. capacity, is driven 
through ropes from a main mill engine, and, running at 385 
R.P.M., delivers three-phase power at 500 volts, 25 cycles. On the 
same shaft is coupled a D.C. generator, which supplies the exciting 
current for the alternator as well as current for the lighting of 
the mill. А 120-н.р, “ Witton” three-phase slip-ring motor, 
running at 490 R.P.M., drives about 6,000 spindles from a central 
point. This motor works in conjunction with two 45-H P. water 
turbines, which draw their water from the River Mersey. The motor, 
which is shown in fig. 1, is of sufficient capacity to take the full 
load of the 6,000 spindles when the water supply fails. 

When water-power is available, the arrangement is such 
that the turbines take as much load as the water supply will 
permit, and the motor develops the additional power. This is 
accomplished by means of a special clutch whereby when, through 
the scarcity of water, the speed of the turbines drops, they are 
instantly cut out and the motor takes the full load. As soon as the 
speed of the turbines comes up again, the clutch acts to effect 
engagement between the turbines and the motor, so that the load 
is shared as before. 

In another part of the mill are installed 10 doubling frames 
aggregating 4,000 spindles, These frames, which are illustrated 
in fig. 2, are individually driven by three-phase squirrel-cage 
“ Witton motors taking power at 500 volta, 25 cycles, and running 
at a speed of 1,490 в.р.м. Each motor is mounted on a bedplate 
complete with oil-immersed chain drive in a cast-iron case, which 
enables the tin roller shaft to be driven at the correct speed 
through a friction clutch and a flexible coupling. The drive is so 
arranged that by disconnecting the flexible coupling the whole 
gearing can be slung over approximately 45°, thus making the 
frame gearing accessible without in any way interfering with the 
motor or its gearing. 

The motors are run up to speed by star-delta starters of a com- 
pact design, which are conveniently situated in proximity to the 
motore. These starters are simple in operation, and can be left in 
the control of the workpsople, to whom they present no difficulties 
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Taey are provided with devices which prevent the workmen 
making a mistake in the starting- up operation, and fully proteot 
the motor against damage. 


FIG, 1.—120-H. P. WITTONꝰ MOTOR DRIVING PART OF THE 
MILL. 


The main switches controlling the motors are shown in the 
background of fig. 2. They are of the standard G. E. C. Salford 
pattern, and are provided with fuses. 

This installation has solved for the owners a difficult problem, 
as the small headroom available would have made the installation 
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FIG. 2. — IN DIVI DUAL- DRIVE "WiTrTON" MOTORS WITH OIL- 
IMMERSED CHAIN DRIVE; THE MAIN SWITCHES CONTROL- 
LING THEM ARE SHOWN IN THE BACKGROUND, 


of mechanical transmission a perplexing question, which at the 
best could only have resulted in an inconvenient solution. We 
understand that the owners are entirely satisfied with the applica- 
tion of electricity for driving their mill. 


LEGAL. 


INTERNED GERMAN AS PLAINTIFF. 


IN the City of London Court, on June 25th, before his Honour 
Judge Rentoul, K C., the H.N. Battery Co., electricians, 16, 
Barbican, sued Messrs. Harvey, Taylor & Co., medical and dental 
electricians, 253, Gladstone Avenue, Wood Green, for £4 153, for 
electric lamps supplied. The defendant Taylor said that the 
plaintiff company was an alien enemy. The real plaintiff was Н, 
Neuberger, and he was trading as the H.N. Battery Co. The 


goods sued for were sold in July of last year. The Judge: At 
that time the Germans were our best friends. Defendant said that 
the money did not become due until afcer the war began. The Judge 
did not see why the defendant should not pay.~It might be his 


duty to keep the money in Court to prevent it from going abroad. 
Plaintiff's representative, named Sim, said that the account was. 
for April and May. Tae proprietor of the business was Neuberger, 
who was interned on the previous Taesday. Witness was looking 
after the business in the meantime. Tne Judge: You are winding 
it up? Mr. Sim: No, keeping it on. He is applying for exemp- 
tion from internment on certain grounds, and he hopes that he 
will be successful, The Judge said he must find for the plaintiff, 
with costs, but the money would stay in Court until after the war. 


OSRAM LAMP LITIGATION. 


IN the Chancery Division, on June 22nd, Mr. Justice Joyce com- 
menced the hearing of an action by the Osram Lamp Works, Ltd., 
of 31, Copthall Avenue, E.C., against Pope's Electric Lamp Co., 
Ltd., of Hythe Road, Willesden, for an injunction to restrain the 
defendants from infringing the plaintiffs’ Letters Patent 23,899* 
of 1904, for damages, and for the delivery up of articles or things 
made in infringement of the said letters patent. The defendants 
denied that they had infringed the letters patent, and alleged that 
there was no subject matter for the plaintiffs’ patent and a want 
of novelty. 

Mr. A. J. Walter, K. C., Mr. H. A. Colefax, K. C., Mr. J. Hunter 
Gray, and Mr. Lunge appeared for the plaintiffs; Mr. T. Terrell, 
K.C., Mr. Т. В. Hughes, K.C., and Mr. E. Russell Clarke appeared 
for the defendants. 

MR. WALTER informed his Lordship that this action related to 
incandescent electric lamps, and more particularly to the filament 
in such lamps, 

After explaining the history of the subject and the state of the 
art when Just & Hanaman made the invention which was in the 
Specification 23,899 of 1904, COUNSEL said that that was a patent for 
manufacturing a tungsten filament, and these patentees discovered 
that tungsten if taken in metal form or in the form of its oxides 
or sulphides, mixed with an agglutinant and formed into a thread, 
and carbonised so as to form a filament of tungsten and carbon, 
could be protected by an atmosphere of hydrogen in the further 
process of burning out the carbon. Dr. Welsbach had discovered 
that this was the case with osmium and the metals of the 
platinum group. These inventors discovered that it was also the 
case with tungsten, and that you could burn out the carbon by 
means of the oxygen in steam without injury to the metal, which 
would be protected by the hydrogen. 

In a previous action by the Osram Co. against the Z Electric 
Lamp Co., Ltd, this patent had been considered by Mr. Justice 
Warrington. In that action practically every one of the objections 
taken to the plaintiffs patent in this action was taken and over- 
ruled. It was suggested in the Z action, and it was again 
suggested here, that there was no subject matter in discovering 
that tungsten could be protected by hydrogen from the action of 
oxygen. Mr. Justice Warrington held that there was invention in 
it, and that there was nothing in chemistry which would have 
taught a person that because osmium and the metals of the 
platinum group would be so protected, the metal tungsten 
could also be protected by hydrogen ; in fact, titanium, zirconium, 
and thorium could not react in this way. According to the 
defendants’ case, Welsbach, when he made his invention, though he 
was, in fact, treating osmium and the metals of the platinum group, 
must have known that tungsten, a metal otherwise possessing 
desirable qualities, would be susceptible to the same treatment. 
But, until this specification, no one ever suggested that this was 
the fact. This specification formed the basis for the manufacture 
of tungsten filaments in this country, and tungsten had substan- 
tially replaced carbon filaments for commercial lighting. There 
had been a subsequent development, and means had now been found 
for the working of tungsten. That patent had not yet been before 
the Courts, but it would soon be. The defendants operated by two 
methods, but they used a carbonaceous binding material, and they 
took as their raw material a mixtureof finely divided tungsten and 
a small quantity of one of the oxides of tungsten. These were 
the metals referred to in the specification. They mixed that metal 
with an organic binding material, and they made threads by a 
process of squirting. Thus they obtained a thread of tungsten 
material bound together with carbon, These filaments were 
dried so as to have some sort of form, and then 
there were two alternatives in the first process. They 
had furnaces of iridium, down the walls of which an electric 
current fl»wed so as to heat it at the top to a temperature of about 
950° C. Lower down the temperature was lower, and the bottom 
was cooled by a water jacket. Hydrogen was passed into the 
interior of the furnace, and hydrogen was also brought round 
the furnace to prevent the possibility of anything but hydrogen 
getting inside. The filaments, which had been squirted and 
dried, were put upon a holder from which they hung and passed 
very gradually from the bottom of the furnace into gradually 
increasing heat. When they got to the top they remained there 
a certain time and then passed down again into the cooled part, 
from which they could be taken out. They were, therefore, in an 
atmosphere of hydrogen, being first carbonised in the lower and 
cooler portions of the furnace. When they got to the higher 
portions the hydrogen acted on the oxygen of the tungsten oxide, 
Steam was formed, and the oxygen in the steam burned out the 
carbon precisely as indicated in the specification. The same pro- 
cess appeared to be carried out partly not in the iridium furnace, 
but in a porcelain furnace, which was heated electrically to a 
temperature of 950° С. The chemistry of the operation which 
took place in the porcelain furnace was precisely the same as in the 
other. Whichever method was adopted the makers had now got 
rid of some of their oxygen, and they wanted to get out more 
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carbon, and they wanted to make more steam. After the cooled 
filaments were removed from the furnace they were therefore 
heated in an oven exposed to the air up to a temperature of about 
320. By this means some tungsten was oxidised. Then the 
filaments were passed into another iridium furnace into which 
h was flowing at the top, where the maximum heat was 
1.850 C. As in the previous case, the furnace was cooled 
at the bottom, and the filaments were gradually raised 
through the increasing heat, and in the same way vapour 
was formed. This operation was, therefore, also carried out 
in an atmosphere of steam and hydrogen, and the carbon 
was oxidised while the tungsten was protected. Elec- 
tricity played no part in the process other than heating, and 
it was much the same as if current had been run through the 
filaments themselves in a prepared atmosphere in the manner 
described in Just x Hanaman's specification. The second of the 
two processes to which he had referred was carried out by means 
of quartz or silica tubes about 2 ft. é in. long and about 2 in. 
in diameter. These were sealed at one end and were fitted at the 
other end with a cover by which they could be connected to an 
exhaust pump. The filaments were put on toa holder and put 
inside the tube. The vessel was then closed and the air pump put 
to work. The quartz tube was put into an electrical furnace 
and heated up to 950° C., the exhaust pump continuously working. 
Hydrogen with steam and carbonic oxide were the gases that came 
out of the tube, so this process was essentially the same as the 
others. The tube was taken out of the farnace in due course and 
allowed to cool. When cool it was put into an exposed oven 
heated up to 220° С. More tungsten oxide having been formed in 
this way, the filament was again put into the quartz tube and the 
process was repeated in a final furnace heated up to 1,850°. Thus 
the one method of treating the filaments was carried out in a 
vacuum, the other in a stream of hydrogen, but in both the 
atmosphere was that described in the plaintiffs’ specification. 

Dr. Feanois WM. PASSMORE, a consulting chemist, said in 

evidence that for the purposes of this case he had studied the 
specification sued upon and the prior documents which were urged 
against ite validity. Oa several occasions he had attended when 
the defendants afforded inspection of their ргооеве He had also 
carried out a large series of experiments. Taken through the 
plaintiffs specification by Mr. Oolefax the witness agreed that, 
following out the invention as described in this specification, 
filaments of pure tangeten or substantially so were obtained 
which did not possess the defects of those where tungsten had 
been applied as a coating. The directions given were, in his 
opinion, sufficient to enable one to carry out what had been 
described. He did not find disclosed in any of the documents 
that were pleaded against this patent the idea of using a filament 
of pure tungsten, except in the case of drawn wire, No. 20,277 of 
1904, the patent granted to Abel on a communication from 
Siemens & Halske, and the German patent of Just & Hanaman, 
No. 154.262. In none of those documenta did he find any sugges- 
tion that for the purpose of obtaining a tungsten filament sub- 
stantially pure one could use the process described in the 
plaintiffs’ patent. The two patents mentioned, 20,277 of 1904 and 
the German patent 154,262, were referred to in the disclaiming 
clause of the specification. He considered the Just & Hanaman an 
epoch-making invention. At the date of Just & Hanaman's specifi- 
eation no means were known by which one could obtain a drawn-wire 
filament. With regard to the suggestion of Just & Hanaman in their 
German specification No. 154,262, one could make a tungsten filament 
following that process, but it was not pure. It was known that 
a stream of hydrogen would remove carbon from the admixture 
with tungsten, but whether or not it would leave the tungsten 
filament intact no one knew. Welsbach's specification 1,535 of 
1898 referred entirely to osmium or a metal of the platinum group. 
He did not think Welsbsch's specification would have told anyone 
im 1904 of the possibility of making a built-up filament by the 
Just & Hanaman process. Nor did he think that any assistance 
ould have been got from the specification of Gulcher, which 
mainly related to iridium, which Gulcher proposed to sinter. 
Bottone dealt with tungsten, but his object was merely to produce 
earbon filaments strengthened by tungsten, and there was no 
saggestion in Bottone's specification of a paste of tungsten or a 
compound of tungsten and a binding material from which the 
earbon could subsequently be eliminated and the tungsten 
retained. Similarly the two Lodyguine specifications related not 
to a paste process, bat to claims for a body containing a fillet with- 
o 3t any process for getting rid of the fillet. He found in the speci- 
fisation of Just sufficient directions to enable him to put the 
invention into practice. 

His LoRDeHIP: I apprehend the greatest possible difficulty as 
to whether the process which the defendants are operating is the 
patented process. The other questions as to the validity of the 
patent, and so on, one can understand, but I suppose defendants 
are going to say it is not the process patented. Your witnesses 
will have to explain this to me clearly. It is an issue I don't look 
forward to with any pleasure. 

Ma. TERRELL : It seemed to me that for the purpose of enabling 
your Lordship to deal with this particular issue, it would be 
desirable that you should see the process at work. 

His LoRbsHIP : I don't think I am goiag to do that. In these 
cases I bear іп mind that I am not bound to be an expert. I have 
no doubt that ssientific witnesses will be called, and I shall have 
to do the best I can. 

De. PARSMORE then proceeded to describe the defendante' 
processes, which were explained by Mr. Walter in opening. 

Ha said that ia the vacuum process the filaments were, after 
the first furnacing up to 950°, put into an exposed oven heated 
Bp to 220°, Ia the next stage the filaments were transferred to 


the furnace and the first operation was repeated. Finally the 
filaments were transferred to a platinum-iridium furnace in which 
& stream of hydrogen passed downwards, and which was heated 
to 1,850“. Analyses of samples taken at the defendants’ works 
were produced by the witness From one of these it appeared that 
a filament, after equirting and drying, contained 2°32 per cent. 
carbon and 93'0£ per cent. tungsten ; the balance was made up of 
oxygen, hydrogen and nitrogen. At that stage carbonisation had 
not commenced. In another sample analysed, witness said the 
records showed that the carbon had dropped to 0°013 per oent., and 
the tungsten had risen to 99°95 per cent., after heating to 1,850". 
At the very last stage the tungsten was brought up practically to 
100 per cent. 

Мв. TERRELL then cross-examined the witness on behalf of the 
defendants, 

Ів the total result of your view, said Counsel, that with regard 
to this patent for the use of an atmosphere of gas, steam and 
hydrogen, however much they might try to avoid infringing it they 
cannot help doing it) — Witness: No. I think a pure tungsten 
filament can be made without using it. | 

But can а pure tungsten filament be made by means of the 
building-up process—that is the point 7—Yes, without using this 


process. | 

Using a binder ?— Yea. 

And not using this process ?— Yes. 

Was there any usual practice of making filaments for lamps at 
the date of this patent other than the process for making carbon 
filaments ? — Les. | 

Where was it carried out ?—That I cannot say. But І say from 
the literature it is quite evident there must have been. 

Was there any furnace known in which you could raise a 
filament, or anything, to a temperature of 1,850^, and at the same 
time keep it in а gas such as hydrogen ?—Oertainly, I should think. 

You knew that this specification of Just & Hanaman prescribes 
heating by an electric current ? —Yes. 

You knew perfectly well that the heating adopted by the 
defendants is in a furnace at which a temperature of 1,850° is 
reached in an atmosphere of hydrogen ?—Bat the other tempera- 
tures are in an atmosphere of hydrogen. 

You knew perfeotly well that that was one of the issues in this 
action ?—No, it never oocurred to me that there was any distinc- 
tion between heating in a furnace up to 1,850", the furnace 
being warmed by electric current, and in the other case the 
filament. 

Later Мв. TERRELL said that some part of the process it had been 
desired to keep secret; but keeping this seoret would, he found, 
hamper his cross-examination : and as the importance of keeping 
it secret had gon», he would abandon the idea of trying to do so. 
The binder that was used by defendante was composed of 20 parta 
of binder and 100 parts of metallic tungsten.—WITNESS said that 
was only right in respect of some filaments. 

It is nearly al ways five to one, is it not? —It is always four to one 
for thin filaments and five to one for thicker filaments. 

As to the composition of the binder, it is 68'8 per cent. amyl 
acetate ? —I don't know that, What I have here is Mix 243 
grammes amyl acetate and 30 grammes oastor oil; dissolve therein 
90 grammes of camphor; then add 50 grammes nitro-cellulose ; 
heat up to 130° C. in an oil bath for about half an hour. Filter 
through asbestos.” 

In the defendanta’ process they do not denitrate ? — Not in the 
size of filament I saw. 

Now consider Welsbach's second method. The principle of this 
method is to take a carbonaceous filament and to cover it, or 
saturate it, with an osmium compound ; and then by electrically 
heating the conductor so formed in a suitable protective atmo- 
sphere to burn out the carbonaceous matter, and thus to leave a 
coherent filament of osmium.” Do you understand that he is 
going to pass an electric current through it ?— Tes. 

Aud by means of a protective gas he is going to oxidise the 
carbon while keeping the oamium in a reduced condition ? —Yes. 

Then he says: "Instead of a carbonaceous filament being taken 
I may use the equivalent method of a carbonaceous binding 
material. What do you understand by that ’—He is going to 
take a powder of some osmium metal or a compound and mix it 
with a carbonaceous binding material such as collodion and make 
a peste and squirt a filament. 

Then he goes on to describe what he does in detail. Later, he 
speaks of carbonising the organic matter by destructive distilla- 
tion and getting rid of the carbon. The success of this operation 
of Welsbach's depends upon the knowledge that hydrogen will 
reduce osmium ?—Yes, that is one of the necessary items of know- 
ledge, but you must know a great deal more than that. 

And he says: As has been already stated, it is not necessary 
that the basis of the filamenta should be organic fibres. They 
may be made from any convenient carbonaceous material which can 
be burnt off by the above process. Thus, the method used for the 
production of artificial silk may be employed.” What does 
Welsbach tell you when he tells you that ?—He means equirting a 
solution of cellulose into a setting bath. 

If you read metal tungsten " there wherever the word osmium 
ocoure, is there any difference in the process described there and 
the process described in the specification sued upon ?—There are 
two processes dealt with there, one with steam and hydrogen, and 
that would work. 

He says: "A mixture of finely divided osmium and osmium 
compounds, such as sulphide and tetra-hydroxide, is mixed with 
the collodion, so us to render the mixture viscous and to keep the 
osmium from separating out by reason of ite greater density. The 
magma is now formed into the desired shape as. for ínstanoe, by 
aquirting it through a die. The collodion is then denitrated. 
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Is there any difference between the process there described and the 


process desoribed by Just < Hanaman 7—No. 

It says: The collodion is then denitrated and subjected to the 
process described above to burn off the carbon,” and the process 
described above is: When it is fixed it is gradually raised to a 
high temperature in a reducing atmosphere containing water 
vapour or hydrogen preferably of the kind before referred to 
which is obtained from the Bunsen flame; but mixtures of steam 
and hydiogen or of carbonic monoxide, carbonic dioxide and 
hydrogen can also be used 7— Les, it is one of the processes 
. described. 

Do you say any one of the atmospheres described in Welsbach 
for osmium will not work quite well with tungsten ?—I can't say; 
it depends on the composition of the mixture. 

Do you say now that you are unable to say whether all these 
 atmospheres mentioned by Welsbach for osmium will not also 
equally well work for tungsten?—I should certainly think not. It 
may be that they do, but reading this specification would not 
convey to my mind that they do, because my experience has been 
that even with a small amount of hydrocarbon, if tungsten is 
heated in an atmosphere of that kind there is carbon deposited. 
But it may be that you might discover some conditions under 
which it would work. 

At any rate you are not prepared to say that experiments which 
show that they all work perfeotly well with tungsten, as well as 
with osmium, are erronous /—Certainly. 
well with tungsten as with osmium. 

Why not ?—Because of the different nature of the metals. It is 
a matter of proportion. 

Proceeding, Mr. Terrell read a portion of Mr. Justioe Warring- 
ton’s judgment in the "Z" case, in which the Judge said that 
Welsbach's process of decarbonising in steam and hydrogen had 
been tried by Dr. Lieman upon uranium, which is in the same 
group as tungsten, but without success. What is the reason, 
inquired Counsel, that uranium will not suooeed in this process 
described by Welsbach ? 

WITNESS : I presume it oxidises. 

You have tried several métals of the tungsten group yourself ? 
Yes; tantalum, titanium, zirconium and thorium. All of those 
failed in the process of removing carbon in an atmosphere of steam 
and hydrogen. 

It was & matter of text-book knowledge in 1904, was it not, that 
tungsten is reduced from its oxide by hydrogen ?—Yes, that was one 
way of doing it. 

Therefore would not everyone in 1904 know perfectly well that 
this process of Welsbach, so far as the steam and hydrogen part of 
it was concerned, would work ?—No. 

What other knowledge would you want to enable you to predict 
.that it would succeed than the fact that it was reduced by 
hydrogen ?—I should want to know what oxide was produced, 
at what temperatures, where reduction commenced, where oxi- 
dation commenced, before I could form any idea. 

All that you would have been told by the common knowledge of 
the day ’—No. | 

Are you in a position to вау that tungsten was not one of the 
metals referred to in Siemens & Halske in 1904 as having been 
suggested for filaments made with the use of agglutinants?— 


I don’t know about suggestions. I daresay it had been suggested’ 


that tungsten would make a very good filament. The question was 
how. 

By the aid of agglutinants?— No, I don't think it had been 
suggested before. | 


( To be continued.) 


ATTWELL r. WEST HAM CORPORATION. 


Last week, at the Bow County Court, the hearing of this case was 
resumed. Plaintiff claimed damages for injuries sustained due to 
an electric shock received while cleaning out a transformer stat ion. 
Further evidenoe having been given by plaintiff, and by Mr. T. W. 
Baker, consulting electrical engineer, the hearing was again 
adjourned. i 


NEW PATENTS APPLIED FOR, 1915. 
(NOT YET PUBLISHED). 
Cen, piled expressly for this journal by Messrs. W. P. Tiuomepson & Co. 


Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradíord. 


8.726. ''Self-acting electric fire alarm." A., P. Symons. June 14th. 

8,736. Combined clectric switches and connecting plugs." R. MOORE. 
June l4th. 

8,739. Electric apparatus for driving clocks and similar mechanism.” 
Н. E. WARREN & WARREN CLock Co. June 14th.  (Complete.) 

8,748. '' Regulating mechanism for dynamo-clectric machines." J. MARTIN 
and Britisn Tuomson-Houston Co., Lrp. June 14th. 

8,770. '' Electro- magnetic make-and-break devices." Soc, ANON. prs ETAB- 


LISSEMENTS L. BLERIOT. June láth. (Divided application on 16.080 14. Con- 
vention date, July 7th, 1913, Belgium.) (Complete.) 


8,773. '' Electro-deposition of meta. s,. L. WikTZ. june 15th. 

8,806. '' Electrical incandescent lamps."  Durrisu. TuoMSoN-HovsroN Co., 
LTD. June 15th. (General Electric Co., United States.) 

8.813. Cell, battery, or refill for use in connection with portable electric 
lamps, and for other purposes," L. Wann. June 15th. (Addition to 7,213/15.) 

8.826. Method of telephonic transmission without return wire.” C. 
BARDELONI. June 15th. (Complete.) 

8.829. Electric heating and resistance devices." А. F. Berry. June 15th. 


8.850. “ Electric meter.“ R. S. Xesaky & F. Симах. June 16th. (Com- 
plete.) 

8.860. Electrical resistancos." А. H. RAILING, С. C. GARRARD & F. GREEN- 
HALGA. June 16th. 


They will not work as 


8.881. Micro-telephones for portable instruments." F. KiRKBv. June 16th. 

8,891. '' Automatic and semi-automatic telephone systems." RELAY Асто- 
MATIC TELEPHONE Co., LTD., & W. AITKEN. June 16th. 

8,895. “Arrangements for protecting telephone, telegraph, and the like instru- 
ments against lightning or excessive electric potentials." A. BEATTIE. 
June 16th. 

iy * Electrical relays." V. Troxschi & A. G. Rossr. June 16th. (Сот. 
plete. 

8.907. Anodes for the electrolysis of solutions of metallic salts." P. C. C. 
Іѕзнккмоор. June 16th. (Complete.) 

8,923. '' Method for the production of an electric discharge of high.(re. 
quency by means of sparks." R. J. Bourceow. June 17th. 

8,926. '' Wireless tclegraph receivers.” 
Co., Ltp., & С. M. WRICur. June 17th. 

8.927. Wireless telegraph. receivers." 
Co., LTD., & С. M. Wricut. June 17th. 

8,928. Wireless telegraphy.” Marconr’s WIRELESS TELEGRAPH Co., Lro., 
and G. M. Wricnt. June 17th. 

8,946. '' Metallic lead-in wires for electric lamps, scientific apparatus ani 
the like." J. F. Duxe. June 17th. 

8,961. '' Apparatus for detecting the presence of electric conductors." A. W. 
SHARMAN. June 17th 


8,980. “ Insulating covering for telegraph and like wires." J. D. BRUNTON. 


MARCONI'S WIRELESS TELEGRAPH 


Marconi’s WIRELESS TELEGRAPH 


June 18th. 


9,003. Miners’ electric safety lamps." J. С. PATTERSON. June 18th. 


9,012. “ Secondary battery pe ELECTRICAL Power STORAGE Co., LiD., 
and W. 5снойЕ р. June 18th. 


9,015. '* Motor-actuated electric switches." Lanois & Gyr Акт, Ges. June 
18th. (Convention date, July 14th, 1914, Germany.) (Complete.) 

9,021. Electro-magnetic apparatus." W. F. jones. June 19th. 

9,023. Ammeters and voltmeters.” WALSALL ELBCTRICAL Co., LTD., & V. 
DrrgBECQUE. June 19th. 


PUBLISHED SPECIFICATIONS. | 


Copies of any of the Specifications in the following list may be obtained 
of Mxssus. W. P. Inoursom & Co.., 285, High Holborn, W. C., and at 
Liverpool and Bradford; price, post free, 9d. (in stamps). 


1914. 

3,701. Rotary ELECTRIC Switcues. М. K. Ownbey. February 12th. 

5,040. ELECTRIC IGNITION APPARATUS FOR INTERNAL-COMBUSTION ENGINES. R. 
Varley. February 26th. 

5.841. CIRCUIT ARRANGEMENTS FOR SEMI-AUTOMATIC TELEPHONE — SYSTEMS. 
Siemens Bros. & Co. (Siemens & Halske Akt. Ges.). March 7th. 

7,746. COMBINED DYNAMO-ELECTRIC GENERATOR AND ELECTRIC Motor. W. Fox. 
March 27th. 

8,683. METHOD or REPAIRING ELECTRIC INCANDESCENT LAMPS. 
C». & R. W. Long. April 6th. 

10,930. ELECTRICAL Liguip Heater. A. Howard. May 4th. (July IIth, 1914.) 

13,022. DYNAMO-ELECTRIC MACHINES, PARTICULARLY APPLICABLE FOR  ENGINE- 
STARTING SysrEMS. С. F. Kettering & W. A. Chryst. May 27th. (July 
14th, 1913.) à 

13,022. DYNAMO-ELECTRIC MACHINES, PARTICULARL/ APPLICABLE rox ENGINE- 
STARTING Systems. C. F. Kettering & W. A. Chryst. May 97th. (September 
13th, 1913. Addition to 13,023/14.) 

13,076. MANUFACTURE OF TUNGSTEN. 
27th (General Electric Co.) 

13,173. AUTOMATIC TELEPHONE EXCHANGE CONNECTIONS. Relay Automatic 
Telcphone Co., formerly known as Betulander Automatic Telephone Co., G. H. 
Bryant & M. Ward. May 28th. 

13,231. Systems or CowTROL rox ETxcrxio Morors. British Thomson- 
Houston Co. (General Electric Co., United States), May 29th. 

13,232. Liguip Rxeostars. British Thomson-Houston Co. (General Electric 
Co., United States.) May 29th. 

13,310. System oF ELECTRIC SIGNALS rox Main AND ТАП, HAULAGE IN MINES 
AND LIKE PLACES. С. B. Burrows. May 30th. 

19,410. TELEPHONE Systems. M. S. Conner and R. E. Robinson. June 2nd. 

13,549. MANUFACTURE Or Meta Winz. British Thomson-Houston Co. 
(General Electric Co., United States). June 3rd. 

13,709. STARTING APPARATUS FOR ALTERNATING-CURRENT MOTORS OF THE SriP- 
rid INpucTION ТҮРЕ. W. E. M. Ayres. June 5th. 

13,715. ELECTRO-MAGNETIC Lockinc Devices. L. Cadenel. June 5th. (June 
10th, 1913.) 

13,854. MEANS FoR TELEPHONIC COMMUNICATION BETWEEN MoviNG TRAINS AND 
RAILWAY STATIONS OR OTHER STATIONARY PLACES. T. G. Thornblad, R. H. 
Warfvinge & V. С. Werner. June 8th. (Convention date not granted.) 

14,156. Sparkinc PLUGS FOR INTERNAL-COMBUSTION ENGINES. W. V. Wil- 
liams. June 12th. С 

14,229. SHAPING FILAMENTS For ELECTRICO LAMPS AND THE LIKE. British 
Thomson-Houston Co. (General Electric Co., United States.) June 12th, 

15,464. ELECTRIC STARTING DR INTERNAL-COMBUSTION EN INES. IL. 

enault. June 27th. (July 12th, 1913. Ки 
RTE, 2 REL H. Wikan & Co., Ltd., and W. R. Fairbairn. 
July 22nd. | | E 

17,732. Аотомлтіс ELECTRIC Fire ALARMS. H. Dixon. July 97th. 


Electric Utility 


British Thomson-Houston Co. May 


18,677. TELEGRAPHY. Е. C. R. Marks (Delany Foreign Co.). August 4th. 

19.598. Exectric Swirchzs. F. B. Holt. September 9th. 

90.671. ELECTRODES FOR SECONDARY BATTERIES. A. Connell & H. S. Hohne. 
October 7th. Е 

94.040. MANUFACTURE OF ELECTRICAL- AND OTYER HEATERS. J. А. Сһи. 


December 14th. 


1915. 
1,600. ELECTRIC CouPLINGS. W. C. Lea. February Ist. 
25387. ELECTRIC Liguip HEATER OF THE WATER-FLOW SERVICE SuPPLY Т\РЕ. 
A. Howard. February 15th. (Divided application on 10,930/14, July lith.) 
3,003. ELECTRIC SWITCHES FOR MOTOR-CAR AND LIKE Horns. A. H. Midgley 
and C. A. Vandervell. February 24th. 


<a ̃ — ̃ —ñ— 


Fires.— Early on Wednesday, June 23rd, a fire occurred 
at the Peel-Conner Telephone Works, Adelphi, Salford. The out- 
break was discovered in the grinding room on the ground floor. and 
by the time the fire brigade had arrived the roof of the building 
had fallen in. After about half an hour's work the brigade got 
the upper hand, and prevented the fire from spreading to the 
main building. 

A fire also ocourred last week among some large packing cases 
at the works of S witchgear & Cowans, Ltd., Springfield Road, Salford. 
It was quickly extinguished, the damage being very slight. 
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[33] 


THE SCIENTIFIC ORGANISATION OF 
SCIENCE. 


We have recently drawn attention to the imperative neces- 
sity of making use of all our resources to prosecute the war 
to a successful conclusion, and consequently the importance 
of utilising the intellectual reserves at our disposal; we 
urged the Government to take immediate steps to this end, 
and cordially weloomed the sympathetic attitude of the late 
President of the Board of Education towards the deputa- 
tion of scientific men which he received shortly before he 
left office. Mr. Pease in the House of Commons outlined a 
scheme for carrying out the policy of enlisting the services 
of our scientists, and his successor declared his intention of 
putting it in force. All that was weeks ago—and yet no 
apparent progress has been made towards the fulfilment of 
the promises that were made, and in the meantime men 
are enlisting in the ranks who onght to be entrusted with 
leading poste in the scientific branches of our organisation, ' 
whilst others who cannot adopt that course are standing 
idle when they would gladly throw themselves heart and 
soul into the battle of the laboratory and workshop. 

It is true that Mr. Lloyd George, in answer to a ques- 
tion in the House of Commons, recently stated that he was 
in communication with the War Office on the subject of 
employing scientific advice, and still more recently the 
Council of the Chemical Society, apparently despairing of 
Government action, has constituted itself a consultative 
body to consider and atilise suggestions that may be com- 
municated to it by members of the Society, and others ; 
and on Monday it was announced that Lord Fisher had 
been appointed chairman of a new “ Inventions Board,” to 
assist the Admiralty in co-ordinating and encouraging 
scientific effort in relation to the Navy. But these spora- 
dic attempts to meet our urgent requirements are mere 
nibbles at the greater problem, and are entirely lacking in 
evidence of any definite and matured policy on the part of 
the nation. The formation of an Inventions Board 
—when it takes place, for the personnel is not yet 
organised, if, indeed, it has been chosen—is certainly 
commendable, but why should its operations be con- 
fined to naval matters? There is plenty to be done in 
connection with the Army, the serial services, the com- 
missariat, the medical service, and surely it would be 
preferable to co-ordinate all these branches by forming one 
advisory body with subdivisions, to avoid overlapping and 
waste of labour. That Lord Fisher, with his vast experi- 
ence in naval engineering and architecture, will make an 
efficient chairman te the Board can hardly be doubted ; 
yət we would have preferred to see a younger man 
appointed to this post, for the older a man is the more 
conservative are his tendencies, and it needs a young man 
with the gift of imagination in full vigour to grasp and 
visualise the possibilities of an apparently crude and imprac- 
ticable idea. We saw this in the case of Mr. Marooni, for 
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example, who alone gathered together the threads which 
had been spun by his elders and, endowed with splendid 
imagination, wove them into the design which has become 
one of the landmarks of history. 

As for Mr. George’s movement, he spoke three weeks ago, 
and we have heard no more of the matter; and Mr. 
Henderson shows no sign of fulfilling his intention to carry 
out Mr. Pease’s scheme. -But not only inventions need 
consideration—there is abundant scope for scientific work 
in many other ways ; methods which are in vogue may be 
faulty or detrimental and need correction; materials in use 
may be inferior to others that our scientists can indicate; 

substitutes may be required for substances that are scare, 
new ways of preserving food and ministering to the comfort 
of our sailors and soldiers can be devised, and even the 
psychologist will find useful oocupation for his knowledge 
in the trenches, and on board ship. We have the men, able 
and willing to devote their ability to the nation's service ; 
why, in the name of all that is mysterious, do we not 
instently avail ourselves of these invaluable resouroes, as the 
Germans have done from the beginning, and as our French 
and Belgian Allies have already done? Those who scan 
the pages of our French contemporaries will find that for 
the preparation of foods special processes and machines have 
been developed ; similar attention,has been given to the 
soldiers’ clothing, and in many other ways advantage has 
been taken of the knowledge ready to hand, but in our case 
unutilised. Why do we wait ? | 

We note that on Jane 19th, Mr. F. Creedy, a well-known 
electrical engineer, in the Times proposed that a voluntary 
organisation should be formed to do the work, in the 
absence of Government action ; the Chemical Society has 
already taken steps in that direction, and on June 21st 
Prof. Armstrong called upon the Royal Society to organise 
itself for the service of the State or forfeit its claim to the 
peerage of science. All such efforts are laudable, but, as 
we have said, sporadic and unorganised—in fact, unscien- 
tific ; what we want is the scientific organisation of science 
to aid us in the war, and we want it now. 


THE National Registration Bill passed 
its second reading in the House of 
Commons on Tuesday. The opposition, 
both numerically and in respect of forceful argument, was, 
like the alleged German air raid on Landguard Fort, ** hardly 
worth notice.” We need not waste space in condemning 
such obstructive and anti-national efforts the nation may 
be trusted to recognise its friends. In our opinion national 
registration is one of the imperative necegsities arising out 
of our present national emergency, and if it is inquisitorial 
it is no more so than the periodical census and the National 
Insurance Act. In place of the private inquisitorial attentions 
of ladies and others, it will afford every man and woman an 
opportunity for self-examination, and will enable them 
conscientiously, we hope, to decide whether they are or are 
not aiding their country in her hour of need. That will be 
something gained. Not less important, however, is it that 
at such a time the nation should have at command com- 
plete information, from which it may be possible accu- 
rately to judge the extent and character of our available 
resources. Further, it may enable us to avail ourselves 
with greater efficiency and facility of particular classes of 
labour, knowledge and experience, and to prevent further 
enlistment for the Forces of men who ought to be in the 
factory or the colliery, or keeping the trade wheela turning. 
Lord Kitchener is stated to hold that Mr. Long's Bill will 
enable him to avoid taking men who ought not to be taken. 


The National 
Register. 


At present without such a Bill we are getting mechanics 
back from the training camp, and in some cases from 
the trenches, but the Registration Bill will give us 
organisation which will prevent future enlistment of men 
in the wrong armies. Mr. Long says that the Bill 
is essential if we are to organise the nation as it 
ought to be organised. It will enable us to effect the 
mobilisation of necessary forces with a measure of dis- 
crimination suited to our present needs. Mr. Long asserts 
that while supporting those splendid fellows who are fight- 
ing heroically on sea or on land, it is no less our duty to 
see that everything possible is done to support our 
agriculture and our trade generally, and certainly our 
export trade, which means so much to the income of the 
nation. With reference to these trade matters, he is 
constantly being asked: “ Can you find me so many шеп? 
I can employ them if I can get them." Also: Do you 
think I am justified in carrying on my own industry? I 
do not know that it can properly be described as connected 
with the war.” When the machinery contemplated by this 
Bill has been got to work it will be possible more satis- 
factorily to answer such questions. Manufacturers and 
workers, too, will then be able to see their way more clear! 
than they can do now. | 

Electrica! men do not need to be reminded of the com- 
pleteness and efficiency of the German system of 
organisation—some of them have been surprised in peace- 
time at the method of some of the bigger companies who 
have pigeon-holed all the particulars they could secure of 
Britishers whom they considered “ good men technically 
or industrially, and likely at some time or other to be 
useful to them. | 

Events have proved that we bave been sadly lacking 
in respect of national organisation in the past. We 
believe that the present Bill will be welcomed by the 
vast majority of the people because it enables us to do some- 
thing tangible toward remedying that defect. 


To those who have burnt the midnight 
filament in attempts to provide ways and 
means for supplying the British workman 
with electricity for lighting purposes, and have, moreover, 
satisfied themselves that it can be done, we commend the 
following :— 

In October last, the Finchley Council decided to adopt 
electricity for lighting the whole of the workmen's dwell- 
ings on an estate, and lately, in order to obtein some idea 
as to the oost of supply, tenders were invited for the instal- 
lation work on the first 100 houses. 

Of 29 tenders received the lowest, that of a local firm, 
was for £686 or £720, for w. or s.d. tubing, and in 
addition the electricity department's service charge would 
be £19. This is equivalent to from £7 to £7 108. per 
house, entailing, for a 15 years’ loan, annual repayments of 
about 138. per house. So much for electricity: on the 
other side we have the local gas company offering to lay 
the connections and carcass all the first 100 houses free of 
charge in the event of the Council deciding to install gus 
there, but with the condition that if the Council supplies 
electricity to any of these dwellings within 5 years, it shall 
pay the gas company 10s. for each house so lighted. 

Naturally, the responsible Committee decided in favour 
of gas, while our last information goes to show that the 
Council was considering the report in camera. Some 
thoughts will not bear publication. 


Electricity 
Outclassed, 


THE lead market has been very much 
under the influence of speculation, and the 
sharp reaction which followed the upward 
movement to £30 a ton for September deliveries about the 
middle of last month was succeeded by a substantial down- 
ward movement, which carried prices to about £24. The 
market has been undoubtedly controlled by mere specu- 


The Lead 
Position. 
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шоп, and in America at all events, determined efforts have 
sen made to drive up prices in much the same way as that 
itnesed in connection with spelter. The manipulators, 
wever, have a less easy task before them in attempting 
ı deal in this way with lead than they had with spelter, 
с the entire basis of their manipulation of the latter metal 
sted upon the fact that Germany and Belgium between 
ет were responsible for fully 50 per cent. of the world’s 
reduction. This naturally laid bare almost unlimited 
xaibilities for market manipulation, particularly in view of 
е fact that spelter would be required in enormous 
pantities for the production of war munitions. With lead, 
owever, the position is vastly different, Germany and 
елиш between them contributing less than one-fifth of 
е world's production. Great Britain can draw about 
20,000 tons from Australia, if needs be, while the Spanish 
rodaction exceeds 200,000 tons a year, and that of the 
'nited States will this year exceed half a million tons. 
"hese considerations must be taken into the clearest calcu- 
шо when attempting to rig the lead market, but may not 
ave much effect upon the Teutonic-American interests, 
ecked with unlimited capital and engaged across the 
antic in making things as hot as possible for the Entente 
onen. 

The suspicions entertained regarding the bona fides of 
е last big upward movement have proved themselves 
bandantly justified by the subsequent course of events. 
considerable suspicions were aroused in high quarters by 
de persistence of the demand met with for lead in the open 
arket, buying being of the most vigorous character, and orders 
ang carried out with a freedom which gave rise to the 
*lie that the price paid was really a secondary considera- 
won. It is no wonder that, under these circumstances, 
Usicions should have been engendered in high quarters, 
wd the announcement which was made at the close of 
мі week that the Government had decided to prohibit all 
"ports of lead, therefore created little surprise in some of 
the best informed quarters. 

Ik must not be forgotten, however, that a complete 
margo upon shipments from this country would inevitably 
wove a source of considerable embarrassment to our Allies, 
Коа and France, and it is inconceivable that this could 
fm any of the British policy at this juncture. It is 
mobable, ore, that no hindrances will be placed in the 
vay of really legitimate dealings with the countries named, 
ха of which are forced to supply a considerable portion of 
фет needs from the London market, and it is regarded as 
кеу well assured, therefore, that under dne safeguards 
bipments will be permitted. 

At the present time, the London market stands well 
the level of New York. The latter market has been 
inflnenced by gambling operations, and it is probable, 
ore, that the prices ruling across the Atlantic repre- 
à sentimental rather than an intrinsic value. Any 
auen initiated with the intention of cornering the 
m would have in all probability to be started in 

since the export lations on this side have 
the hopes of the bull party. The greatly increased 
sul increasing output in North America is bound 
= от later to tell upon the situation, and there is plenty 
Jad in sight in Europe. 


ELSEWHERE in this issue we give in- 
teresting tables showing the values of 
electrical importe into the United King- 
dom since the outbreak of war. The 
| figures for the corresponding months of 
Frevious year are also given. Little comment is needed; 
fZures speak eloquently for themselves, and will enable 
Nader to se at a glance the changes that have been 
7 pace. The most noteworthy feature is the big 

in our purchases of electrical requirements from the 
Ж] States, whose total for the period is in the neigh- 
“xd of that for the business previously done with 

1. The imports from Holland and Spain are quad- 
* л value; those from Switzerland are more than 
^; while those from Italy and Canada also show very 
Prable rises, 


OUR FUTURE. 


Each succeeding month the unenviable record of our 
enemies grows worse, and the jadgment of the civilised 
world in condemnation takes more definite shape until 
there seems to be not the slightest room for doubt as 
to what the ultimate issue must be if following genera- 
tions are to be permitted to enjoy what we have latterly 
looked upon as the common heritage—the right to live in’ 
freedom. We may not be able to see very far ahead just 
now, but it is unthinkable that there can be permitted to 
remain апу “ Kultured " Force to dominate Europe; in the 
end the policy of frightfulness and terror must bring about ite 
own undoing. It is that policy that has arrayed such a com- 
bination of nations in one common cause against the 
Central Empires, and apart altogether from the financial 
weakness that seems to be inevitable for those Empires for 
many years to come, there can be nothing short of dethrone- 
ment of Emperors and Sultan and the absolute crushing of 
those who with them have in less than a year mangled the: 
life of practically the whole of Europe beyond recognition. 
That we are a long way from securing that absolute victory 
which is essential, if such is to be the issue, we all recognise. 
The Forces which stand for Freedom are, however, now fully 
awake, and are daily strengthening their resources; we 
shall do well to ignore all talk of peace suggestions and con- 
sider anything in the nature of a sudden collapse of the 
enemy as quite out of the question. There can be no 
collapse on the side of the Allies—we have got to see the 
thing through or we are lost. 

Assuming that in the foregoing we have correctly stated 
the position, what bearing has our observation upon the 
future of industry ? We, of course, admit that we tread on 
very uncertain ground, and that there is little light to guide 
us; pages of speculative writirg might be indulged in 
with the aid of a little imagination, but such an effort would 
be wasted. Yet there are some things which seem to stand 
out so clearly that we do well to take a note of them even 
at this early date. First, we must recognise that though 
enemy connections with the outer world are nearly all cut 
off, German manufacturing ability and German population, 
вач for war depletions, remain. The financial fabric of 
the German Empire may collapse when defeat comes, with, 
as some predict, such a shock as the world has never 
before heard, and the people may be crippled. The 
nation’s goodwill throughout most of the world may be 
gone. Her reputation for barbarism may render her an 
outcast among the nations of the earth. But she will still 
have intact many vast industrial works and organisations 
which, so far as we can tell at present, will have to 
be reckoned with. We sometimes positively assert that 
British money must not in future be employed to keep 
German factories going, and if we were able to secure that 
that determined war-time resolution should be carried 
into effect as a definite imperial policy throughout these 
islands and in our Colonies, we should be able to handle the 
business because we have a sufficient manufacturing capacity 
therefor. But, much as we may desire it, the indications 
are not as favourable as they might be that such a prin- 
ciple would be unanimously adhered to after a short time 
—even in the midst of this terrible war are there not 
dissentients ?— and apart from that consideration, when we 
have put the sword into its sheath and have resumed: 
operations more congenial than shell-making, and are 
making up the arrears that Treasury restrictions have rightly 
imposed upon us, shall we be able to tackle the business 
that will be offered us by our present Allies? It seems to 
us to come down to this: the world has and will have 
great need for electrical and engineering requirements. We 
cannot expect to meet these requirements from the British 
Isles as our manufacturing facilities and organisation stand 
at present. The Colonies want us todoso. Our Allies want 
us to do so. Are we prepared or preparing to undertake the 
task? Is it possible to do so to any particular extent under 
the prevailing conditions ? These questions, and others akin 
to them, must occur to us as we stand at this moment faced 
with the unquestionable fact that Germany’s industrial 
strength is immense, and her organisation both scientific 
and complete. Mr. Lloyd George’s speeches about mani- 
tions and the needs of the Allies in respect thereof have 
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shown that the Government has now a full appreciation of 
the manufacturing resources of German engineering and 
allied works and industries. It is the whole force of these 
industries that is being hurled east, west, and south, against 
her enemies. This circumstance alone has revealed the 
manufacturing deficiency of these islands. We have 
magnificent works in many parts of the country doing 
splendid business all over the world, but some of our 
engineers have long been impressed with the huge works 
idea, and the vast scale on which some Continental and 
American electrical organisations have been condacted has 

roduced advocates of the huge works policy for ourselves 
In order that we may manufacture at more competitive 
prices. We are trying to meet a large part of our 
Allies’ war requirements as well as our own, to conduct 
an essential home and export business, and are putting 
down new works in various parts of the country. - We 
are even making plans for utilising in some way every 
available piece of suitable factory accommodation in gas and 
electrical and other works in the metropolitan area. Scattered 
and extravagant operations, it is true, but seemingly 
necessary to help us to accumulate that vast reserve of 
shells, &c., that our fighting men must have. 

Is it to be anticipated that when we come to settle down 
to manufacturing the electrical requirements of peace for 
ourselves and our friends, our capacity, even taking into 
account all the new factories that we are now equipping, 
will be sufficient, or so organised that we shall be able to 
meet those needs, and meet them at competitive prices ? 
In all probability there will be no works deficiency in 
Germany and Austria, unless establishments there meet 
the same fate as has broken up those in Belgium and 
Northern France. As we have already stated, Belgium 
shrinks back aghast at the very thought that if nobody else 
can supply her needs, she may be driven into the arms of 
her worst enemies for re-establishing her industries and 
rebuilding her cities and towns. Russia, too, on sentimental 
grounds, will be equally averse to resuming the old trading 
relations. Italy, as criticisms recently received from that 
country go to prove, is fearful of German industrial 
domination, and her traders suggest that we had better drop 
altogether our talk about capturing German trade in Italy 
unless we are going to do something more than talk. Yet 
it will be the manufacturing capacity that will go far 
to settle these questions when markets reopen. We should 
like to see a statement showing the actual manufacturing 
capacity of the British electrical and engineering industries, 
prepared by reliable authorities, placed side by side with 
the probable requirements of all these lands of our Allies. 
No doubt manufacturers will feel that there is reason for 
satisfaction if they can be assured that the after-the-war 
business of the United Kingdom will be sufficient to fully 
and  profitably occupy existing works accommodation. 
British and Colonial requirements alone, if they are on 
only the same scale as in pre-war days, wil mean a 
greatly increased demand if all are executed here ; India 
wil continue to give us the great bulk of her electrical 
business, no doubt ; there will belarge neutral markets more 
or less open to us; and at home we shall have to make up 
arrears of work which will have accumulated owing to the 
Government embargo on issues of new capital. Where, then, 
shall we be placed in respect to the question of manufacturing 
capacity ? For the time being America has an excellent 
opportunity, and is rightly availing herself of it to the full 
extent of her ability restricted as even that is by the manu- 
facture of munitions of war. Probably the States, as well 
as Sweden and Switzerland, will continue for some years 
after the war to fill & more important róle in supplying 
those who cannot be served from England and will not be 
served from Central Europe. But the fact will still remain 
that Germany's electrical and engineering manufacturing 
capacity and organisation will not be taken away so long as 
she has several scores of millions of population from which 
to draw the necessary workers. Germany and Austria 
have been losing millions of men by death and disablement ; 
large numbers have been withdrawn from skilled trades 
such as our own. France has been losing heavily in the 
same way, though probably by nature of the country and 
her occupations the loss to engineering skilled labour has 
not been in anything like the same proportion to her total 


losses. In this country we have been losing on a muc 
smaller scale because the bulk of our men are still i 
training, and our loss of engineering workers may | 
reduced somewhat by calling back those whom we ne 
now for the manufacture of munitions, and whom we sha 
need in the days to come in connection with our industrie 
The ability to meet future requirements in all the marke 
in which we are interested must be affected in a conside 
able measure by this skilled labour question. But tl 
killing off of skilled labour, assuming that Germany 
suffering in this connection worse than any of those wil 
whom she is at war, will not kill off her factories, the 
effective systems of organisation, their technical education 
and other training facilities for the younger generatio 
Defeat may bring the financial crisis, which will hinder tl 
immediate renewal of her world-wide commercial effort 
and in other ways, which one can only conjecture, her plar 
for meting out complete commercial defeat of her rivals ma 
go wrong. But it would be unwise to pretend that tt 
excess manufacturing ability, the existence of a va 
industrial people, and the necessity for those peop 
accepting very low wages, will not have to | 
reckoned with. Their opportunity will come just as soo 
as it is proved to the satisfaction of possible buyers i 
present enemy lands that friendly and neutral nations ai 
unequal to meeting their needs at satisfactory prices. W 
may be assured that Germany will be prepared to go suc 
lengths as never before in underselling her foreign cor 
petitors; she will resort to all sorts of devices in order t 
sell her goods so disguised that they shall be considere 
British—there is evidence of this already. Where then d 
we stand to-day as an electrical manufacturing people i 
regard to preparations for the future? Are we to rest соп 
tented with the truism that the state of trade after the wa 
will be largely controlled by economic conditions’ Can ¥ 
make no plans—even on paper—for preparing for those ів; 
во that we may be able to stand up against the poisonou 
gases of German commercial machination backed up b 
industrial organisation and manufacturing efficiency? Bass 
is short of munitions—why? She was not in days befon 
the war an engineering nation, and she depended too large! 
upon Germany for her requirements. England has bee 
short of munitions—why ? We may have the full anawe 
in due course, but may now at least ask: Should we bar 
had to go abont London finding every spare piece of aval 
able factory accommodation if, instead of buying so muc 
machinery and apparatus, &c., from Germany, and {егей 
strengthening her engineering ability, we had added | 
our own factories and met our own requirements ? : 
The British nation is organising iteelf at last for securi 
victory in the war. Necessity has driven us to it, and | 
shall win, but at a later date and with a far greater 1080 
life than if our organisation had been different. What al 
the organisation of our electrical industry? We believe $ 
it has improved in recent years, but have we no advisers 
can tell us what should be in course of preparation in 
days in the industry itself, in readiness for the time wi 
Germany is freed from the pressure of the British Navy, 
is able to export again? Or are we to be contented 
just a little more British and Colonial preference for B 
manufactures and a few additional orders from our pre 
Allies? It would go far to guide us in our discussion 
German trade capturing if we could tell just what 
capacity was, and what the world was likely to require ї 
us. It is to be assumed that by increasing our capé 
and, perhaps, by certain processes of reorganisation 
could produce some lines competitively that we have ni 
produced recently. We have quoted in our page 
different times the remarkable output figures of the—to 
colossal electrical works of Berlin and of the States 
bigger works in this country might be justified | 
were assured of the necessary skilled labour w 
extravagant demands for its compensation; but thes 
questions which have to be settled by manufactures 
broad view and financiers of wide knowledge and 
resources. We trust that we have such men among 
who are weighing up these important questions and: 
possible effect upon the future of British electrical indi 
All of us desire that that industry in the days that ай 
come shall be free from the defects which have given ri 
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so much controversy in the past. Unless we are prepared 
to take some measures appropriate to so great an occasion, 
can we expect that that desired state of things will follow 
throngh our receiving the crumbs that fall from the rich 
man’s table, while Berlin again takes a large part of 
the loaf ? 

As we have referred above to the necessity for the guidance 
that comes from big men and from experienced experts we 
may be permitted to bring these notes to a conclusion by 
divulging a conversation that we had with a most estimable 
German gentleman of wide experience several years ago. 
Mr. J. бег. who, we believe, built up the great business 
of the Electrical Co., Ltd., in these islands from the very 
smallest beginnings, and was responsible for the placing of 
millions of pounds' worth of contracts with the Allgemeine 
Electricitäts Gesellschaft, in Berlin, was discussing with us 
shortly before his death the position of the electrical 
industry in this country. That matter was just then, as it 
had periodically been, one of the main themes of conversa- 
tion among electrical men in London and in industrial 

ri and was being much written abeut in the 
Press. Mr. Stöttner was no longer the representative of 
the concern to which for years he had devoted himself 
heart and soul. He appeared to speak with all 
Sincerity, and what he said carried conviction. He 
our scattered and entangled manufacturing 
operations ; decried the habit of attempting алоо 
“everything electrical” іп a comparatively small factory ; 
advocated the closing or else the complete reorganisation of 
many of our small factories which he considered could not 
hope to manufacture competitively when they devoted 
themselves to scores and hundreds of more or less dissimilar 
ions ; he would, by a process of arrangement between 

firms or companies, concentrate the manufacture 

of particular lines of machinery or apparatus in specialised 


“factories run on a large scale, in several selected districts — 


motors here, switchgear there, engines and turbines somewhere 
else, and so on. This, in brief, was the course advocated by 


r. Stöttner, who knew the reasons for German success in 


` = 


Germany, and for his own success as a competitor here. 


He positively affirmed that if Britain, as an electrical 
manufacturing country, was ever to stand up effectively 
against Germany there was no other way in which it was to 
be brought about. We give his views for what they are 
“worth. They were confidential, and were those of a 
~German—though a highly respected one amongst us—and 
we do not think that at this important juncture of our 
national history we do wrong in quoting them. Since that 
date we have witnessed the carrying out of the idea on a 
small scale in connection with some sections of the industry 
in England, and it has been our privilege to visit works 
whose owners have had reason for feeling gratified with the 
measure of success which had attended their efforts at more 
or less strict specialisation. At times the best concerted 
‘Schemes gang aft a-gley," and the many interests requiring 


Teeconciliation, and needing to be called upon to make 


sacrifices and effect compromises, make Mr. Stóttner's pro- 


Position one of great complexity and difficulty, but we do 


поё consider that any time spent considering such questions 


_ сап be wasted in view of the vast changes that lie ahead 


We are not afraid of future German competition—far 
from it, but we should like to see British electrical industry 
ayailing itself of the present opportunity to the full. 

future is hidden; there may be surprises ; we have 


Arranging Nails by Magnetism.—A machine for 
ranging nails parallel to one another has been described in the 
Iron Age. The nails are fed into a shaking hopper, in loads of 
sbogt half a ton, which delivers them into a spout of which the 


and are pushed by a lever into a receiver, the same 
action cutting off the excitation of the magnet. The machine is 
driven by a motor of j-H.P., which keeps the hopper in vibration. 
The magnet consumes only half a kilowatt-nour per day 


SHEATHED-WIRE HEATING UNITS.' 


By C. P. RANDOLPH. 


THE ordinary construction of heating units utilises a metal 
or alloy resister, with mica, glass enamel, porcelain, moulded 
compound, or air as electrical insulation. A large number 
of the so-called electrical insulators become fairly good con- 
ductors at the temperatures reached by heating units, so 
that the field of available materials is narrow. 

The general equation expressing the variation of elec- 
trical resistivity with temperature is log R = a/@ + b, 
where в = electrical resistivity, Ө = absolute tempera- 
ture, and a and b are constants, depending on the material. 


ie) 
SECTION A-A 
£NLARGED 


Fic. 1—SHEATHED WIRE, 


SECTION 8-8 


Such materials as mica, porcelain, the silicates, lime, mag- 
nesia, &c., follow this equation closely between 0° C. and 
800° C. 

The General Electric Co., U.S.A., has developed in the 
last few years an entirely new method of constructing elec- 
tric heating units. Fig. 1 shows the construction and 
dimensions of a typical unit. The core, or electrical resister, 


gr 


Fie. 2.—Caoss.SgCTION OF SHEATHED-WIRE TERMINAL. 


is made of a metal or alloy, chosen according to the resis- 
tivity desired. Air cannot penetrate the walls of the sheath- 
ing, so the ease of oxidation of the core is not important. 


Fic. 3.—OPEN-COIL SHEATHED-WIRE HEATING UNIT. 


The operating temperature of the core may be 800^ to 
1,000? C. The insulation is a heat-resisting material, so 


From the General Electric Reriew 
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tightly packed that it is as hard as ordinary moulded com- 
pounds. The sheath may be steel, copper, or other metal 
or alloy, depending on the properties desired. The sheathed 
wire is enlarged at the ends or terminals so that the core is 
cool where it enters the air, although, as mentioned above, 
the temperature may be 1,000° С. over the small section. 
Fig. 2 is from a photograph of a section of a terminal. In 
the small cross-sections (see АА, fig. 1) the core may be 
0 006 in. diameter, or larger. It is evident that the dimen- 
sions of the sheathed wire can be varied to suit the require- 
ments of each heating unit. For example, a length of wire 
for a large boiler may have a terminal 1 in. outside diameter, 
the core where it enters the air may be } in. diameter ; the 
outside dimension on АА (fig. 1) may be ] in.; and the 
total length 15 ft. Or, a unit for a large japan or bake 
oven may have a terminal $ in. outside diameter, the core 
in the terminal may be ,'; in. diameter, the outside dimen- 
sion on A A y in. and the length 25 ft., and во on. 


Fig. 4.—SEcTION OF Casr-IN HoT-PLATE, SHOWING SHEATHED 
WIRE EMBEDDED IN THE CASTING. 


The piece of sheathed wire is formed into any required 
shape. Fig. 3 shows an open coil” unit. In this t 
the coils are directly exposed to the air, and this is the 
correct design for heating ovens, &c., where it is important 
that most of the heat be transmitted from the unit by 
convection or air circulation. When the operating tem- 
perature of the steel sheath is above 400° C., the unit and 
frame аге “ calorised to prevent oxidation. Except at 
the terminals there are no porcelains, mica pieces, or other 
insulators to be easily broken, as the sheathed wire can be 
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FiGs, 5 AND 6.— PARTS OF EARLY TYPES or HoOr-PLATE. 


x 


supported directly on metal. The- construction is just as 
rugged and simple as though the electrical resister did not 
have to be insulated. 

Fig. 4 shows in cross-section another method of applying 
the sheathed wire in heating unit construction. A hot-plate 
is made by pouring molten cast-iron directly around a coil 
of sheathed wire. As a result, we have a hot-plate which is 
as strong and rugged as the old-time stove-lid ; in fact, it 
is even more rugged, as the casting is reinforced with the 
wire ; it does not warp or crack. 

Figs. 5 and 6 show the number of parts used in con- 
structing early types of 84-in. diameter hot-plates. Com- 
pare these with fig. 7, showing a cast-in hot-plate. 

The advantages of sheathed-wire heating units over other 
‘constructions may be summarised as follows:—(1) No 


This process consists in forming a coating of aluminium steel 
alloy on the surface of the sheath. 
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fragile porcelain or mica is required to insulate the hot 
resister from ground. This allows a simple, rugged con. 
struction with minimum number of parts. (2) The open. 
coil unit is insulated and the operator cannot get a shock. 
(3) The resister cannot be displaced and thus grounded, 


FIG. 7.—SHEATHED-WIRE HoT-PLATE. 


&c. (4) The core temperature is definite, depending only 
on the thermal resistance of the electrical insulation in the 
wire and on the temperature of the sheath. "Therefore the 
design of sheathed-wire heating units is based on scientific 
calculations. This is not possible with other types of units. 


NEW RUSSIAN CUSTOMS TARIFF. 


( Continued from page 6.) 


Poud = 40 funts = 36 lb. 
* Imported by sea. f Imported over European land frontier. 


Manufactures of copper, of copper alloys, 
or of other metals or metal alloys :— 
2. Articles not ornamented in relief, 
nor engraved, and stamped 
articles,even though in combina- Old rate. New rate. 
tion with wood, iron, tin-plate, Roubles. Roubles. 
leather, or other common 


materials :— Per poud. Per poud. 
8'00 


(a) Weighing over 6 funts each ... 9°90* 
11°88} 
(b) Weighing 5 funts or less each 9°00 15:07* 
18:08:11 
3. Articles ornamented in relief or 
engraved (except stamped articles), 
finished or unfinished, and whether 
put together or in parts; also 
ornaments, caryatides, medallions, 
busts, statues ise vs 31:00 27'83* 
33:3911 


4, The articles enumerated in sub- 
divisions (2) and (3) of the 
present No.; also articles, not 
specially mentioned, of  non- 
precious metal — when gilt, 
silvered, or in combination with 
other costly materials, except the 
articles which fall under fancy 
and toilet articles. 

(a) Weighing more than 1 funt 
each ; also(irrespective of weight) 
gilt or silvered metal in sheets or 
wire (except those falling under 
No. 148) or in the form of Per funt. Per funt. 


powder 1'10 121* 
14511 
(b) Weighing 1 funt each or less. 220 2°42 
2:9031 


Nork.—In determining the duty on articles imported in separate 
parts (i.e, taken to pieces) the duty is calculated according to 
the weight of each of the parts taken separately. 

Wire :— 

1, Of iron or steel :— 
(a) Of a width or diameter of from Per poud, Per poud. 
61 mm. down to 1 mm. inclusive 1 80 1'98* 


(5) Less than 1 mm, down to 0'5 


mm. inclusive in thickness б» 280 { 2°53* 
3°033T 
(c) Less than 05 mm. down to 
0'3 mm, in thickness inclusive... 3°30 { 3'63* 
4'35} 
(d) Less than 0'3 mm. in thickness 4°70 { 5˙17* 
62021 


2. Of copper or copper alloys or of any 
of the metals or metal alloys 
specified in No, 143 :— 
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Old rate, New rate. 
Roubles. Roubles, 
(а) Of a width or diameter from Per poud. Per poud. 
125 mm. down to 0'5 mm., in- 
clusive ese вов ер 7°35 { 8`084* 
97011 
(b) Less then 05 mm. down to 
02 mm. inclusive... 885 eve 10°35 11:884* 
13 664T 
(с) Less than 0'2 mm. in thickness... 11°85 13:084* 
15°643+ 


Norr.— All wire coated with tin, zinc or other common metal 
pays 50 per cent, additional to the duty for which it is liable, 
according to the category under which it falls in the classification 
adopted in the present No. 

Wire manufactures :— 
1, Of iron and steel :— 


(a) Of all kinds, not specially men - Per poud. Per poud. 
tioned 00 


eee обе eee eee e 660° 
7927 
(o) Iron and steel wire (even though 
coated with tin or zinc) covered 
with textile materials or gutta- n 
percha, wire cables and hawsers 
of iron or steel :— 
(а) Not containing wire of leas than 
1 mm. in thickness nee - 5°60 616* 
7 89 ff 
(£) Containing wire of lems than 
1 mm, in eee eee 7 00 7°70* 
2. Of f T4 f Бы 
; copper, of copper alloys, or o 
similar metals or metal alloys :— 
(a) Of all kinds not specially men- 
tioned вее вое eve eee 1125 127371* 
14'85ї 
(Y) Wire tissues prepared from wire 
having a diameter of :— 
(a) From 1 down to 03 mm. inclu- 
salve eee eee eee eee ese 16°20 17˙82* 
213887 
(8) Of a diameter of less than 
02 mm. ece еве оге eee 17°70 19°47* 
238637 


(с) Wire (even in the form of a banch 
or cable) covered with textile 


chouc, or other common materials, 
the diameter of the separate wires 
(а) 03 mm, or more. : 16:20 { 17°83* 
21.387 
(8) Less than 02 mm. бев 17°70 19°47 
98 3681 


Nore.—Metal wire of all kinds, and also all manufactures о? 
metal wire, covered with silk, whether such silk be mixed with 
other textile substances or not, pay the respective duties specified 
in the present number increased by 50 per cent. 


Per poud. Per poud. 
3. Electrical cables of all kinds — ... 6°70 Hh 
8843 


Nork.— Under the old tariff metals and metal manufactures men- 
tioned paid duty under these numbers, even if they were coated by 
any process (by galvanising, by the application of a layer of molten 

by passing between rollers or in any other way) with 
common metals; provided that the superimposed costing did not 
exoeed 25 per cent. of the total weight in the case of the metals 
and metal manufactures mentioned. In cases where the super- 
imposed coating of metal exceeded the limit of 25 per cent., the 
metals and manufactures enumerated paid the duties or surtaxes 
fixed by the tariff for the superimposed metals, 


(To be continued. * 


WAR ITEMS. 


British Insulated and Helsby Cables, Ltd.—An, announce- 
ment has been issued by the secretary (Mr. S. DEI tnat 
the company is about to invest a large sum in the War 1 
but at present the directors do not propose to divulge the 
amount. At the present time the company is busily engaged 
on manufacturing power feeder cable, and some orders have 
been transferred to the United States. In view of the short- 
age of male labour due to the large number of men enlisting 
from the works, the company is, as far as practicable, intro- 
ducing female labour, and numbers of girls are being trained 
systematically for work on light machines. A new building 
which has recently been erected has been set apart for female 
labour, and light machines for the main works installed 
there. Although skilled workmen are difficult to obtain, 
a system of day and night shifts has been established with 


. very satisfactory results. 


Openings in Italy.—We have received from the British 
Chamber of Commerce in Italy lists Nos. 20 and 21 of open- 
ings for British articles in Italian markets, from which we 
extract the following. Many of the firms inquiring formerly 
did business with German and Austrian houses and now seek 
British connections:— ` 

No. 836.—Agent at Campobasso requires agencies for sundries for electric 
light installations.—C.L.A. 

No. 845.—Firm at Rome wish to represent manufacturer of industrial 
machinery, tools, ironmongery, brass-ware.—F. 

No. 874.—Engincer at Rome wishes to represent British firm supplying 
electro-mechanical machinery.—R.A.P. 

No. 880.—Firm at Turin seek agencies for sundries for motors cars, electric 
lamps and material.—T.B.B. 

No. 885.—Engincers at Genoa wish to take up, on commission, agencies 
for electrical material, and especially for steamers.—G.O.B. 

No. 894.—Old-cstablished firm at Genoa wish to take up agencies for oil, 
&as, and benzine motors, lubricants, oils, machine tools, machinery.—G.R.T. 

No. 908.—Engineer at Rome secks agencies for Italy for electric machinery 
and machine tools, —R.A.R. 


Petrograd Electricity Works.—Having come to a decision 
on the purchase of the concessions of the electric lighting 
enterprises, the Petrograd authorities are inquiring into the 
methods of lighting adopted in other towns. With this 
object in view, inquiries have been addressed to all the large 
towns of America, Europe, and Australia. The Petrograd 
Council is desirous of profiting by the experience of other 
towns for the purpose of improving both its electric and gas 
lighting systems. 


OUR ELECTRICAL IMPORTS DURING THE WAR PERIOD. 


1913-4. 

From Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apl. May. Totals. 
Russia, eic. £12,034 ( £16,000 414.199 £13,404 £97,156 418.913 £22,783 £16,020 £12,000 £21,902 £175,169 
Germany .. 122,562 133,908 148.400 131.883 146,858 133.110 159.644 181.521 159.821 — 167.730 1,488,436 
Holland 1,123 2.328 2,322 6,218 2,199 1.742 1211 4.475 1.170 1,089 94,477 
Belgium 20,685 20.394 15.232 13185 6968 15.732 15.671 21.028 1202 15,476 176.373 
France 7,963 11.819 21.095 13.122 285; 12.7 17.08 12.22 11.196 12.172 132,974 
Switzerland 3,379 3.669 6,596 5.111 9,655 6.440 4.206 TRR 2.4804 6.542 56,005 
Italy 3,901 4,591 3.771 18.862 7,015 4.934 4.367 5.538 1,362 4.306 58.047 
Austria : 2,029 1,848 2.548 3,383 1,956 1.121 1.518 1.761 1,437 1.636 19,237 
Spain 5 99 442 415 56 686 352 78 410 144 4,762 
U.S.A. .. 42,595 57,885 51.242 54,954 58.33 (062.62 12.94 40.797 64.521 59.504 585,307 
Canada, etc. ... 180 151 360 400 550 215 250) 416 283 227 3,032 

Total .. £216,901 £952.41 £205.216 £258,937 £294,844 458.175 £770.44 £202,559 £273,205 £290,958 42,674, 800 

2914-5. 

From Aug. . Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apl. Мау. Totals. 
Kussia, etc. .. £4,337 47,40 £11,075 £20,257 £9,532 £11,946 £6,932 416.881 £5.100 413.382 £107,241 
Germany io 24.953 — nx == = EP == = 225 x 94 958 
Holland 1.136 0424 12.32 8.701 8.964 8. %% 138.137 13,438 7.570 6,912 101.832 
Belgium 3.755 18.70 4.398 495 10 8 — = at = 27.446 
France 3,208 3.250 8.1230 10,845 6.974 5.363 6.850 9428 — 10,358 13.72 78.321 
Switzerland 1,000 3.514 9.542 7.064. 13,016 т.503 6.479 23.787 9.271 30.589 117,808 
taly 1,624 4.102 5.06 2.922 26.808 4.738 2.483 9,072 9,8714 — 10.053 96,712 
Austria 665 — — = — — SONA = — MM 665 
Spain 52 1,213 651 2.180 3.301 1.995 4.351 ч 3.584 3,850 21,040 
U.S.A. 39,426 63,441 116.482 148,751 163.867 198.596 171.696 — 129.38] — 184,200 — 184,319 1,400,167 
Canada. ete. 5 41 552 365 19.568 aun, 282. 910 390 63 23,309 

£1,989,494 


Total 


£87,031 £111,174 £168.431 £201,569 £261,303 £239,127 4217.510 £203,759 420.752 £208,838 
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Electricity Workers and War Badges.—In the House of 
Commons on Friday, Mr. Touche asked the Under-Secretary 
of State for War whether he was aware that the manager of 
the Heston and Isleworth Electricity Works, in response to 
an application for war badges for certain skilled employés 
on his staff, made on June 4th, and containing names of 
firms engaged on Government work to which power was 
being supplied by his works, was informed that the issue of 
official badges could not be authorised on the ground that 
no power was being supplied to any factory manufacturing 
munitions of war; that his application was made as the 
result of a communication from the War Office to the Secre- 
tary of the Associated Municipal Electrical Engineers 
(Greater London), of which association he was a member, in 
which it was stated that a system had been instituted by 
which badges for skilled employés of suitable age, and 
willing to enlist if called upon to do so, could be obtained 
on application to the War Office; and that the application of 
this system was suggested by the militarv authorities to the 
Associated Municipal Electrical Engineers (Greater London) 
as a means of retaining their skilled employés? Was he 
aware that the attitude of the War Office towards applica- 
tions for badges did not seem in accord with the official 
statement to the effect that several electrical companies had 
been offered such badges for issue to men of recruitable age 
who would be willing to enlist in the event of an emergence : 
would he say why there was an inequality of treatment in 
regard to the issue of badges to skilled employés of elec- 
trical services; and, if it represented a change of attitude, 
would he consider the advisability of its modification, with 
a view to granting badges to skilled emplovés of the Heston 
and lsleworth Electricity Works and to the employés of 
other companies similarly situated ?—Mr. H. W. Forster: 
There has, as yet, been no change in the procedure as re- 
gards the issue of badges to employés at electricity power 
stations. The position is as stated in the first part of the 
question of the hon. member, but the power stations must 
be supplying power for the manufacture of munitions of 
War, 

Another question was asked in the House of Commons on 
Monday. Mr. Touche asked why the issue of war badges 
to employés at electric power stations was limited to stations 
supplying power for the manufacture of munitions of war, 
and was refused to other power stations, although many of 
them were supplying power to private firms engaged on 
Government work and, even when not doing so, had been 
asked by the military authorities to prevent skilled employés 
from enlisting, and so to preserve the efficiency of electric 
services? Was it now desired to preserve efficiency only in 
cases where the stations supplied power for the manufacture 
of munitions, or was it the wish of the Government to have 
all power stations sufficiently manned? Why did the mili- 
tary authorities ask them to retain their skilled men, while 
refusing to issue badges to make it easier for them to do so, 
even where the men were willing to give an undertaking to 
enlist if called upon? Was any change in this procedure 
contemplated ?—Mr. Forster, in reply, said he had nothing 
to add to the answer which he gave last week, except that 
under the new Munitions of War Act the making of regula- 
tions with regard to the issue of war badges to persons 
engaged on munitions or other war work had now been 
transferred to the Ministry of Munitions. | 


Scottish Electrical Contractors and Munitions.—In the 


course of a circular on munitions of war, issued by the Edin- 


burgh Branch of the Electrical Contractors’ Association of 
Scotland to their employés, it is explained that, at a meeting 
of the Association it was unanimously agreed to endeavour 
to get representation on the Committee which will be en- 
trusted with the duty of carrying out the Government scheme 
in connection with munitions of war for Edinburgh district. 
If acceptable,” the circular proceeds, we propose to offer 
to divide our own personal time between the conduct of our 
own business and any assistance we can give in furthering 
this work. Personally, we would like to have an expression 
of opinion from each individual employé in our employment 
if he would be agreeable to assist in this duty to our country. 
As a first proposal, we would suggest that, say, twelve hours 
a day be a working day, half of which would be given to 
our own work and half to munitions of war; some spare 
time on Saturday and Sunday could also be devoted to this 
work." In the event of the employé being willing to offer 
assistance through the firm he is asked to return a slip, 
which is annexed, duly signed, so that the Association can 
bring the matter before the proper authorities. There is, of 
course, nothing binding in this meantime. The slip is in the 
following terms:—' I am willing to co-operate in such 
scheme of work as may be arranged for the electrical trade.“ 
The idea is that, if the authorities approye, the masters and 
men in the electrical trade may put in six hours! work per 
day at munitions in three or four different shifts at a central 
workshop in Edinburgh. It is also thought to be desirable 
that arrangements should be made to furnish those who are 
willing to do munition work with work in the city. and so 
prevent them going to other centres. 

Restricted Lighting Prosecution.—The ‘‘ Times reports 
that on July 2nd, at the Thames Police Court, Ernest A. 
Millbank, butcher, Commercial Road, E., was fined .£20 for 
having a brilliant light in his shop, contrary to the provisions 
of the Lighting Order. It was stated that on the night of 
June 10th the defendant had a powerful electric light just 


inside his shop, which threw a sheet of light on the footway 
and a beam right across the roadway. In the shop were 
four other electric lights of the same power. 

Munition Volunteers.—It is announced that the total num- 
ber of war munition volunteers enrolled up to and including 
Sunday last was 67,650, and it is anticipated that, as only 
skilled men in employment in certain occupations were to be 
accepted, the great bulk of these will prove efficient. Mr. 
Lloyd EC says that a certain proportion of them cannot 
be moved from their present occupations without detriment 
to the national interest. 

The Eastern Telegraph Co. and the War Loan.—It is re- 
ported that the Eastern Telegraph Co., entirely without 
charge, cabled the text of the War Loan terms throughout 
the world, and the result should be to secure a large volume 
of support. To have sent such a message privately would 
have cost an enormous sum of money. The company's 
action was entirely voluntary. 

After the War Trade Policy.—Mr. Asquith stated in the 
House of Commons on Monday that he was not yet in a 
position to make any statement concerning the appointment 
of a committee to consider the question of promoting and 
safeguarding British trade in other countries after the war. 


LEGAL. 


OSRAM LAMP LITIGATION. 
(Continued from page 32.) 


DR. PASSMORE was further cross-examined by Мв. TERRELL.— 
The defendants’ filaments are made by grinding together metallic 
tungsten and what has been called a binding material ?— Les. 

You say that the binding material when it is destroyed by heat 
leaves a substantial quantity of carbon in the form of coke ? — Yes. 

What is left behind is coke with the metal mixed up with it and 
held together by it ?—Yes. 

That is the plaintiffs’ case? — Yes. 

And you say we get it held together in both the plaintiffe' process 
and our process by means of occluding it in a mass of coke, Is that 
right 7—Yes, wrapped up, as it were. 

Our case is that the quantity of what has been called binding 
material that we use is so small that the residue of coke is not 
sufficient to bind the particles together. Do you appreciate that Г 
Yes. 

You deny it ?—Yes. 

The plaintiffs’ specification says that to get rid of the carbon, 
and at the same time not to convert your metal into oxide, you 
use a mixture of steam and hydrogen ?—Yes. 

You admit that the hydrogen defendants use is free from vapour 
at the time they use it ?—Yes, when it comes іп at the top, before 
it reaches the filament. 

The case for the plaintiffa is: This hydrogen, although it is per- 
fectly dry when it comes in, forms water vapour, and the water 
vapour acts in the way of the plaintiffe' specification ?—Y es. 

Now let me put defendants’ case. Defendants say: We have got 
in our filament not free carbon, but carbide of tungsten, at the 
stage in which it is going to be submitted to the current of 
hydrogen? — Yes. 

They say we have also got oxide of tungsten /— Tes. 

Aud they say: What happens is this: when the carbide of tung- 
sten is made red-hot in contact with the oxide of tungsten, the 
reaction that takes place is that the carbon of the carbide combines. 
with the oxygen of the oxide and produces carbonic acid, or car- 
bonic oxide — Les. 

Carbonic acid, or carbonic oxide, is the result of both what the 
plaintiffs say happens and what the defendants say happens? Les. 

But plaintiffs’ case is the formation of a vapour first and the 
vapour acting upon the carbon that way ?— Yes, 

Defendants’ case is no formation of vapour, but the carbon 
acting upon the oxide directly and forming carbonic oxide? — Tee. 

Of course there are other larger issues as to whether, even if 
you are right on that, weare within the specification, but on the 
point we are now fighting that is the difference ’—Yes, I under- 
stand. 

There is another process in which we use a vacuum instead of 
hydrogen /— Les. | 

We вау in that vacuum the carbon of the carbide of tungsten or 
carbon, as it may be, combines direct with the oxide of tungsten 
and forms carbonic oxide or carbonic acid 7— Yee. 

You say No, there is this binding material which starts being 
destructively distilled 7—Ү es. 

You say there is moisture given off, and that the moisture acts 
upon the carbon exactly as it did in the other case that I put to 
you ?—Yes, but I do not say that the whole of the moisture comes 
from the destructive distillation. It is present in the tube, It 
probably comes from the wall of the tube, The tube is full of air 
which is laden with moisture. You pump the greater part of that 
air out and you pump the greater part of the moisture out, but 
you still leave some in. 

But experimentally you do not prove that No. 

Then what we are fighting about at present is: (1) What is the 
real reaction that takes place in both the hydrogen-flowing furnace 
and the vacuum furnace ; and (2) if there is any water vapour, 
where does it come from, and what does it do !-—Y es, 
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Ма. WALTER: Do I understand that you suggest further that. 


your binding material does not leave any carbon? 
Mx. TERRELL: No, I have not said that. All I have said is that 
there is carbon, but it is in the form of carbide formed in the first 


Dr. PASSMORE (proceeding) said the invention in Just and 
Hanaman's German specification 154,262 was the same as that 
which waa in the struok-out part of the plajntiffs’ specification. 

It is а process for getting the carbon out chemically ?— Yes. 

And whatever carbon is removed, that carbon is removed by 
being converted into carbonic acid or carbonic oxide or both ?—I 
have never examined which it is, but carbonio oxide is what is 
given in the reaction. 


Just and Hanaman says: The reaction that takes places in my 


specification is that the carbon takes the oxygen direct from the 
tungsten compound ?— Les. 

Now come back to the plaintiffs’ specification. There an 
equation is given for removing'residuary carbon by presenting it 
to an аа сере of tungsten oxychloride, which provides the 

— Yes. 

And the oarbon is removed by that oxygen in the form of 
carbonic oxide without first forming water vapour /— es. 

Proceeding, Counsel dealt with Bottome’s specification, and 
suggested that the patentee described a process by which he got 
carbon and metallic tungsten mixed together very intimately, 
which Bottome said was to be treated with steam and hydrogen. 

Witness admitted that the steam would remove the carbon, or 
some of it, and that the hydrogen actod as a protective atmosphere 
to the tungsten. 

The result is a metallic tungsten filament ?—Bottome tells you 
the result is a carbon filament strengthened with tungsten. He 
had no idea that all the carbon should be removed, apparently. 

Except that the result of Bottome is a filament which is partly 
composed of carbon and partly composed of tungsten, is there any 
difference in the process used by Bottome and the process used 
by the plaintiffs’ specification as regards decarbonisation /—You 
start off with cotton fibres, but apart from that, no. 

. Then so far as the action of steam upon the carbon in the 
presence of tungsten goes, it being preserved by an atmosphere of 
hydrogen, it is the same /— Yes. 

Lodyguine gives you all the reasons why a metal filament is a 
desirable thing to get ’— Yea, 

And if it required invention to distinguish the metals that will 
form a filament from those that will not, he has done it, has he 
not '—He makes a statement there which I do not accept as 
correct, 


You have told me when I have been dealing with prior specifica- 
tions that they did not give you enough information 7—In the 
specification sued upon there is enough information for any man to 
make a filament with. 

But I suggest to you that there is plenty of information in 
plaintiffs specification by which a man would not make a filament 
at all  —Not as used by a practical man, I think. 

In the 2 case it was contended by the plaintiffs that the hydrogen 
wae moist when it was used ?— So it was: 

And the Judge found that it was) — Yea. 

Sm Jas. Dewar, F. R. S., also gave evidence. He said he had 
nothing to add to Dr. Passmore's description of the defendants’ 


process, | 

. Having seen the process and having carried out experiments on 
that process afterwards, will you tell my Lord, pursued Мв. 
СогЕРАХ, whether or not carbon is removed chemically ?— 


y. 

In what form is the carbon removed, that is to say, what is 
the chemical compound or compounds of carbon found'as it is 
removed /—The only chemical cómpounds could be some oxidised 
form of carbon. 

I understand it is suggested that in the defendante’ process, in 
the first stage of heating to 950* C., the carbon enters into com- 
bination with the tungsten, and I think it is suggested to form 
carbide of tungsten. Would such a formation of carbide of 
tungsten be in accord with what is known with reference to the 
mature of carbide of tungsten?—Certainly not. I was well 
acquainted with Prof. Moissan, who was the first to produce 
carbide of tungsten, but that was produced in the electric furnace, 
the temperature being at 2,000°. There he got a definite molecule, 
composed of two atoms of tungsten and one of carbon, but any 
farm of so-called tungsten containing carbon was always produced 
at the highest temperature of the furnace where the tungstic 
exide was reduced directly with carbon or coke, | 

Во far as chemical knowledge and literature goes, I take it you 
know of no justification for the suggestion that at a tem 
of 970 C., any carbide of tungsten is formed by the interaction of 
arbon and tungsten or carbide and tungsten —]It is quite 
impossible. From knowledge of tungsten compounds, I say 
all these carbides that bave been revealed are high-temperature 
electric-furnace producta. 

Da. Отто OBERLANDER said in evidence that he had been 
practising in England as a consulting chemist since 1906. He was 
approached by Mr. Hirst, chairman of the General Electrio Co., 
who were now sole selling agents under the Just & Hanaman 
patent, with a view to making inquiries to enable them to make 
filaments similar to the filaments known in the Osram lampe. At 
that time the General Electric Оо. had no interest in the Just and 

Hansman specification, In 1907 he put the Just & Hanaman speci- 
бсабоп into practice, and made filamente from it. It was not 
necessary to submit them to any equalising process, because they 
wets sufficiently uniform when made. 

Ma. Huonrs, in opening the defence, said there was nothing 
asmi in the mixture of a finely-divided metal with an organic 


binding material when Just and Hanaman published their speci- 
fication in 1904. That idea was quite well known in oonneotion 
with osmium filaments. Of the mixture Of tungsten and binding 
material, Just and Hanaman said that filaments were to be formed 
"in the usual manner." Оа that a question would also arise. In 
defendants’ view, the usual manner in 1904 was what was called 
by way of distinction the soft-paste process, a process by which a 
relatively small quantity of metal mixed with a relatively large 
quantity of binder was squirted through a die at a pressure of a 
few pounds to the sq. inch. The process by which a paste, so hard 
that it was to the touch almost like metal, was squirted through a 
die of less than ;},th of an inch at a pressure of 20 tons to the 
sq. inch was subsequent to 1904. Again, for the purpose of car- 
bonising the filament, Just and Hanaman presoribed that electric 
current should be passed through it. That was an essential part 
of the specification. In fact, the only way of heating the filament 
for this purpose known at that time was by the passage of current 
through it. It was said on behalf of the plaintiffs that the only 
objeot of passing the current through the filament was to raise it 
to a high temperature. But the language of the specification 
would indicate that it must be done in this way. At any rate, no 
one could tell in 1904, and he doubted if anyone could tell now, 
whether the resulte of passing a current of electricity through the 
filament and the results of external heating would be the same. It 
was obvious that the resulte might be totally different. 

His LoBRD8HIP : I should say no one could tell. ; 

Mn. HuGHEs: No one knew at that date. But, my Lord, the 
patentee is in this position. He has said: Do it by the passage of 
current. If he knew at that time it could be done in another 
way, he was bound to say so. If he did not know, and & new 
process arisen since then, it is not within the patent. Pro- 
ceeding, counsel submitted that if the patentee knew that thia 
process could be carried out by external heating, he had carefully 
exoluded it from the patent. At any rate, he knew that if he 
claimed that it could be done by external heating, and it turned 
out that it could not, the validity of the patent would be jeopar- 
dised. Moreover, the passage of current through the filament was 
essential to the equalising process, necessary when dealing with 
the soft-paste filaments of 1904, but unnecessary when dealing 
with the harder filaments it was now possible to turn out. Sach 
as it was, the patentee had obtained the advantage of limiting the 
patent. With that he must also take the disadvantages. The 
defendants did not use the passage of current through the fila- 
ments at all. The filaments were taken in bundles of some hun- 
dreds at a time and heated in a furnace. True, the furnace was 
electrically heated; but that was a mere method of getting the 
heat and was immaterial. The defendants used a furnace heat 
instead of heating by current; and the practical difference there 
was enormous. For one thing it saved the direct handling of 
each of these minute filaments. Bat, in truth, the two systems 
were hardly capable of being com On this point he 
submitted there was clearly no infringement. The next 
point to Ъз oonsidered was one to which most of the evi- 
dence had been directed. That was the atmosphere in which 
the removal of the carbonised binder was to be carried out. Oa — 
that point Just and Hanaman were clear. According to the 
specification sued upon, that was to be done in an atmosphere of 
hydrogen and water vapour introduced for the purpose. Plaintiffs 
now said it did not mean that at all; but that if hydrogen were 
introduced and if in the process water was formed that was using 
an atmosphere of steam and hydrogen. In his submission that 
was an entirely extravagant proposition, | 

His LORDSHIP: I am sure there is a case in which somethiug 
was recommended to ba done, and it was found that some part of 
the process did that itself. 

Mr. HUGHES: A very well-known case in which the alleged 
infringer was held not to have infringed on account of that. 

Mr. WALTER dissented. | 

Mr, HUGHES (proceeding): Said that according to this specifica- 
tion at any rate no one could doubt that steam was meant to be intro- 
duced. If plaintiffs’ view were right and sufficient moisture were 
necessarily generated in the process, why was steam mentioned at 
all? It would have been sufficient to say: do it in an atmosphere 
of hydrogen which, in the course of the process, will produc 
water, and that will perform the prooess of oxidation. But the 
specification did not say that. Nor, if the Z case showed 
anything, had it been the view of the plaintiffs hitherto. Pre- 
sumably the writ was issued without knowing how defendants’ 
filaments were made. But by inspection granted in August, 1914, 
plaintiffs discovered :— 

1. That defendants did not produce their result by the passage 
р Үр electric current through the filaments, but by external 
eating. 

2. That the hydrogen defendants used was dry, and, therefore, 
plaintiffs’ preconceived ideas were knocked on the head at once. 

8. That the defendants had an alternative process, which was 
carried out in a vacuum with substantially the same result. That 
must also have been a great surprise tu them. Proceeding, counsel 
said that, in fact, they found that the production was carried out 
without any of the things on which plaintiffs had relied through- 
out as constituting the invention.  Thereupon they set about to 
evolve a new theory which was now enunciated as the production 
of some water in the procees. How that could be described as the 
use of an atmosphere of steam and hydrogen he failed to see. 
Moreover, the hydrogen defendants used was not only dry, but it 
was used in a rapid stream which immediately removed whatever 
products were formed in the process. So that instead of using 
this water vapour, if, in fact, it were produced, that water vapour 
was being carried away as rapidly as possible. It was not wanted 
for the alleged reaction. What defendants said happened was 
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this: There was some oxygen іп the filament in the form of 
oxide of tungsten, and that combined direct with the carbon or 
. Carbide and passed off in the form of carbonic oxide. Doubtless it 

was difficult to say with any certainty what really happened. 
Scientists appeared to differ considerably. But as the onns was on 
the plaintiffs, it might not be necessary to decide that point 
absolutely. The plaintiffs theory that in the vacuum process 
hydrogen and water were produced, although the process was 
commenced without either steam or hydrogen, was more 
extravagant still. . But whether they were right or wrong, 
one. cardinal fact remained. The process was not carried ont 
in. an atmosphere of steam and hydrogen, but in a vacuum. 
Therefore, in the process of carbonisation to be performed by 
direct current, according to Just & Hanaman, there was no infringe- 
ment by the defendants; and in the removal of the carbon there 
was no infringement. The third easential in-the process described 
by Just.& Hanaman was the equalising process, which modern 
developments had rendered unnecessary, and in that respect also 
there had been no infringement. On the iesues of anticipation and 
want of subject-matter, it was clear that the idea of using tungsten 
for-electric lamp filaments was not new at the date of the speci- 
fication sued upon. It was mentioned in Just & Hanaman's own 
German specification as nothing new. It was also referred to by 
Bottome, by Lodyguine, and in Siemens & Haleke, The only point 
was how it was to ba used. The process of building up a filament 
by taking metals or carbon and mixing them with an agglutinant, 
Made the mixture through an orifice, and burning away the 
binder, was also well known, In fact, it was described by Welsbach 
in 1898 with reference to oamium and other metals of the platinum 
group. It was also well known that tungsten was a most suitable 
metal for filamente, and perhaps the most suitable. All Just and 
Hanaman did was to say: Try a known process suitable to some 
metals with other metals, or, rather, another metal which is the moet 
suitable for the purpose for which you want it. There was very, 
very little invention, if any, in that. | І | 

His LoRDSHIP : There was no reason to suppose it would not work. 

MR Носнез: Apparently not, and when it was applied it was 
found it would work. P ing, Counsel said that everything 
elae in the specification was known, The only thing which could 
possibly be described as novel was the direction: Try tungsten. 
No one had thought it worth while to put “Try tungsten" into a 
specification, possibly because most people would have thought 
there was no subject matter in it, 

Besides, this specification did not contain a satisfactory method 
of carrying out the process. — 

(To be continued.) 

E | - - Re Grosset, LTD. N uds 
IN the matter of the Companies’ Acta and Allen v. Grosse, Ltd., 
an application was made before Mr. Justice Barton, in the Irish 
High Court, and granted, for the dismissal of a petition for the 
winding up of Grosse, Ltd., carrying on business as electrical and 
automobile engineers and agents at 35, Queen Street, Belfast. The 
applicants were the petitioners, Mesere. Pritchetts & Gold, Ltd., 
London, who were creditors for £172, and who stated that since 
Mr. W. G. Kennedy had been appointed liquidator an arrangement 
had been made by which all the estate of the company hsd been 
sold to Mr. Geo. Allen, who had been manager, and a term of the 
agreement was that Mr. Allen and his wife should release certain 
claims against the company. The result, it was considered, would 
be that the creditors would receivé 63. 8d. in the E, whereas if 
liquidation was proceeded with, it was likely that nothing would 
be left for the creditors. | 


Re d. H. TURNER & Co., LTD.. 

A PETITION by Siemens Bros. Dynamo Worke, Ltd., for the winding 
up of G. Н. Turner & Co., Ltd., was before Mr. Justice Neville, 
sitting for the disposal of company business on Tuesday, July 6th. 
Counsel for the petitioners stated that au arrangement had been 
come to, and he now asked for leave to withdraw the petition, 
without costs. His Lordship sanctioned the withdrawal of the 
petition accordingly. 


OPPENHEIM v, GREWING. моо 


Їн the Chancery Division, on Friday, Mr. Justice Eve granted the 
application of Mr, Harry James Oppenheim for the appoiptment 
of a Receiver of £16,000 worth of the plaintiff's shares in the 
Oriental Telephone and Electric Co. L'd. The defendant was 
Mr. Henry Grewing, a former director of the company, who, it 
was alleged, held the shares. His Lordship also ordered that the 
Receiver should collect the dividends of the shares pending the 
action. 
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THOR COTTON SPINNING Co. r. SIEMENS BROS. DYNAMO 

Е | Works, LTD. | : 
THIS action was mentioned to the Lord Chief Justice, in the 
King’s Bench Division, on Monday. It was stated that the claim 
was for about £15,000. 

Mr. McCARDIE asked for a postponement of the hearing of the 
action, because a material witness of the defendants was an alien 
in Germany. Е =: 

Mr. LANGDON, К.О, (for the other side), said it was not suggested 
that the witness could not return by licence of the Crown. 

His LoRDSHIP: Do you think the licence would be granted! 

Mr. LANGDON raid he lid not think the case would be heard 
before the Long Vacation, and eventually his LORDSHIP said it 
could be mentioned again in October, when the Courts would sit 
again. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week, Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


- Reserve Officers’ Training Cerps. 


On examining the daily casualty lists one can. but realise, oon- 
sidering the enormous loss of officers during the period of defensive, 
which is now occurring in our Foroes, that when the great 
offensive is taken the casualties will. largely increase in the 

rcentage of officers placed out of action either through being 

illed or wounded. у = 

There is no doubt that there is a large number of professional 
men of military age, ranging from 30 to 15, holding responsible 
positions in the profession, who are not engaged directly in super- 
vising the manufacture of shells and other armaments, but who. 
are employed in railway, gas, electricity and other engineering 
branches, and who, by virtue of their positions, are men who are 
used to the organisation of labour and the carrying out of roatine 
work, and. who have throughont the course of their theoretical 
training acquired facility in taking notes at lectures, and who 
would be available (provided they put themeelves in training at 
once) as reserva officers in branches in which military strategy 
and tactics are not required so much as the organisation of 
labour and engineering knowledge, and I venture to put forward 


. the suggestion that the Institutions should endeavour to see 


whether such Reserve Officers’ Training Corps should not be 
formed, having branches in London, Manchester, Newcastle, and 
other centres, with the object (should it be necessary) that the 
members of such corps might be drafted into the Army Service 
Corps, Army Service Corps (Labour Section), the Royal Engineers, 
aud, if necessary, the Artillery. 

It is quite evident that men with such experience would be far 
more valuable than many of the young subalterns who are taken 
etraight from college, and who have neither experience in the 
handling of men nor initiative in dealing with difficult problems 
which require immediate action. — 
It ie, of course, understood that the first thing to do would 
be to ascertain how many men were physically fit, and also to 
make it understood that enrolment made it compulsory to attend 
at lectures either in the afternoon or the evening, with a view to 
becoming efficient; whilst there is also to be considered the fact 
that difficulty might arise over such reserve officers being released 
from their present employment, seeing that their employment 
might be a public necessity or that they might be on war service. 


Station Engineer. 


BUSINESS NOTES. 


Trade Announcements.—The business of Messrs. J. F. 
aud G. Harris has been turned into a limited company under the 
title of J. F. & G. HABRIS, LTD. The company has been registered 
with a capital of £16,000, divided into 13,000 cumulative 3 per 
cent, preference shares of £1 each, and 24,000 ordinary share of 
28. 1. each, to purchase the goodwill, stocks and book debts, and 
to take a tenancy of the leasehold premises in Wilson Street, 
Finsbury, aud Bevenden Saw Mills, Hoxton, and the company has 
entered into possession and discharged the purchase consideration. 
The directors of the company are Mesers, P. L. Mott, of Browning 
aud Co., Cannon Street, E. C.; H. G. Nutman, of Natman & Son, 
Gracechurch Street, E. C.; and W. Goff, of Messers, Ltd., Grace- 
church Street, Е.С. Mr. Edward Harris has been . appointed 
manager of the company. 

The title of the General Cable Manufacturing Co. is now the 
GENERAL CABLE MANUFACTURING Co., LTD., and its address ів 
Imperial House, Kingaway, London, W. O. - 

THE WESTINGHOUSE BRAKE Co., LTD., chain department, 
London, N., have notified their customera iu Leeds and district that 
they have decided to close the Leeds office until the end of the war. 
All communications are to be sent to the London head office in 
York Road, King's Cross. 


Dissolutions and Liquidations, —ALUMINIUM PATENT 
Nos-FLUx SOLDER, Ltp.—Thie company is winding up voluntarily, 
with Mr. C. Waterhouse, of 10, Camomile Street, E.C., as 
liquidator. 

SMETHWICK BOILER COVERING Co., Smethwick.—Messre. Н. E, 
A. D. & C. W. Jones have dissolved partnership. Debts will be 
attended to by the last two of these gentlemen. 

Kay & Co., electrical and mechanical engineers, Ecclesfiéld Works, 
E:clesfield.—Messrs, A. A. Kay, G. H. Sykes Carter, and О. E. 
Carter have dissolved partnership. Mr. A. A. Kay will-continue 
the business under the same title. 


Portable Tools—THE WESTMINSTER TOOL. AND 
ELEcTRIC Co., of Suffolk House, E. C., inform us that they have 
discontinued the use of the name "Vulcan" in connection with 
their electric tools, In future these portable electric drills, 
blowers, and lifting magnets will. be known by the registered trade- 
mark—-'' Weatool.” 
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Book Notices.—Journal of the Institution of Electrical 
Engineers. Vol, 53, No. 250. June 15th, 1915. London: E. and 
F. N. Spon, Ltd. Price За, 6d. Also the index to Vol. 53.— This 
issue, the last until next session, contains on the '" Magnetic 
Behaviour of Iron under Alternating Magnetisation," by N. W. 
McLachlan; “Incremental Armature Copper Losses at No-Load 
and Armature Teeth Eddy-Current Losses," by A. Press; ‘ Notes 
on the Cooling of Oondensing Water," by C. S. Jeffrey ; Good 
Lighting," by V. H. Mackinney and E. Stroud ; " The Utilisation 
of Waste Heat for the Generation of Electrical Energy," by H. 
Hobson ; Modern Power House Condensing Plant," by A. Arnold; 
"Notes on Modern Methods of Electric Welding," by H. S. Mar- 
quand ; and the fourth list of members on military service. The 
рма list for the Associate Membership examination held in April 
contains the names of five successful candidates. 

The Slide Rule. By C. N. Pickworth. Manchester: Emmott 
and Co., Ltd. Price 28. net.—This, being the thirteenth edition of a 
standard work, needs no recommendation. The contents have been 
revised, and descriptions of various new slide rules and calculators 
have been added, as well as a note on the extraction of fifth roota, 

International Correspondence Schools, Ltd, has sent us an 
advance proof of a pamphlet on “ Electrical Industries "—one of a 
series intended to cover the principal industries under the general 
title of The Recapture and Expansion of British Trade,” which 
will be sent to the I.0.8, students. Copies of these papers may be 
had on application. | 

We have received an advance copy of a néw prospectus that is 
being issued by the Wholesale Hardware Club, Ltd. (14, Finsbury 
Square, E.C.). The President (Mr. F. A. B. Lord) calls for an 
increase of membership from 300 to 500 during the current year. 

“ Transactions of the North-East Coast Institution of Engineers 
and Shipbuildera.” Vol. XXXI, part 3. June, 1915. Newcastle- 
upon-Tyne :. The Institution, Price 5e. 

* Proceedings of the American Institute of Electrical Engineers." 
Vol XXXIV, No. 7. July, 1915. New York: The Institute. 
Price $1. | 

Circular of the Bureau of Standards, No. 20, Eleotrical Measur- 
ing Instrumenta" Washington : Government Printing Office, 

“ Transactions of the Illuminating Engineering Society.“ Vol. X, 
No. 4. June 10th, 1915. New York: The Society. Price 75 с. . 

“The Near-Esstern Problem and the Pan-German Peril.” By 
Viadimir Yovanovitch. London: Watts & Co. 6d. net. 


City and Guilds of London Institute : Report of the Council for 
1915, and Programme of the Technical College, Finebury. 
London : The Institute. „ 


Catalogues and Lists.—Messrs. SIMPLEX CONDUITS, 
LTD, Garrison Lane, Birmingham. —No. 2 of the new series of 
Inatallation News contains, in addition to some opening editorial 
notes and some “remarks at random," illustrated articles on the 
correct illamination of shop windows, the illumination of factories, 
English manufacturers and American guarantees, an account of 
the company's new premises at Liverpool, and matter relating to 
the Simplex ironclad distribution boards, the Brilliant cleaner, 
and Simplex lighting fittings. Oopies will be sent on application. 

Tak EpDISon & Swan UNITED ELECTRIO Ілант Co., LTD., 
Ponders End.— No. 2 (Vol 1) of Ediswan Electric Service oon- 
taina notes on the development of lamp manufacture (continued 
from No. 1), and illustrated particulars of the Ediswan Dimmer 
switoh. electric fans, the Pygmy heater, the Ediswan Imperial 
vacuum cleaner, and artistic fittings, also & view of the company'e 
showrooms and extracts from a letter from the firing line, &ocom- 
panied by a photographic reproduction of a shrapnel-riddled motor 
headlight and “Royal Ediswan" lamp—the latter, of course, 


THE WHOLESALE ELECTRICAL CO. LTD., 54-56, Oxford Street, 
W.—Fully illustrated price list of electrical accessories, including 
many patterns of lampholder, with and without key switches, 
adapters. tumbler switches of various types and sizes, switch 
plates, button switches, plugs, ceiling roses, out - outs, &c., also 
ironclad switches, distribution boards, electric radiators, and oros- 
mental lighting fittings. A series of views of the firm's workshops 
ia London are included. 

Masses. LANDIS & Gyr, Lrp., Willesden, N.W.—-16-page illus- 
— price list of ampere-hour meters with friction compensating 


MrssRS. AUSTIN WALTERS & Sox, 57, Lower Mosley Street, 


shops, garages. &c., also window signs, theatre signs, gilt wood 
letter signe, electric sign flashers, and time switches. A second 
poblication, of eight pages, describes and gives tabulated prices of 
arc lamp resistances, cinema theatre dimmers, sliding contact 
resistances, and liquid resistances for А.С, and p.c. 


For Sale.—Gloucester Corporation has for disposal a 
quantity of hard drawn copper trolley wire, scrap copper cable, brass, 
sad other metals, Particulars are given in our advertisement 
pages, 


Patent Application.—Application for restoration of 
Patent No. 10.676 of 1910, for Improvements in reinforced con- 
crete telegraph poles and the like," has. been made by Ricardo 


Bankruptcy Proceedings. — Bovrr, J., & Bort, 
J. H. (frm. John Boult, electricians, Grosvenor Street, Chester.— 
Receiving order granted on debtor's petition, June 28th. First 
meting Joly 14tb, public examination July 27th—both at Chester. 


LIGHTING and POWER NOTES. 


Aldershot,—L.G.B. Inqurry.—An inquiry was held 
on July lst into the application of the U. D. C. for an urgent loan 
of £8,500 for new plant for the electricity works. | 


` Batley.—Yran's WORKING, &c.—There was a profit 

of £634 on the Council's electricity undertaking for the year ended 
March 31st, 1915. In the previous year there was a loss of £116. 
The price of energy supplied for lighting is to be increased 74 per 
coent, and for motive power 15 per cent., with а minimum charge 
of Ha per unit for supplies to motors of 5 E.H.P. (demanded) and 
under, 


Belgian Congo.—At Elizabethville, Katanga, the Union 
Miniére du Haut Katanga has a 745-Kw., three-phasa 60-cycle, 
550-volt piant in operation at ita smelting works, and another 
425-K w. plant of the same type is to be erected towards the end of 
the year. At the same company’s copper mines at Etoile du Congo 
and Kambore, 180 and 60-Kw., three-phase, 60 cycle plants are 
also in use. Several small lighting plants are in use in Elizabeth - 
ville, for the railway station, cinema, offices, Хе. 


Bitterne, —The Southampton Gas Light and Coke Co. 
has petitioned against the Bill of the Southampton T.C. to confirm 
the prov. order for supplying electricity to Bitterne, and the T.C. 
is steps to support the Bill and prov. order. 


Bristol.—L.G.B. INQuIRY.— Last week an inquiry was 
held into the application of the T.C. for sanction to borrow 
£27,995 for the purchase of а 6,000-kw. turbo-alternator, piping 
switchgear, Ko., and to cover £1,398 excess expenditure. It was 
pointed out that the normal capacity of the power plant was 
9,900 Kw., and that it carried a load of 4,947 Kw. on March 25th 
last, but since that date contracts for further supplies had been 
entered into, making a total of 7,185 Kw., and leaving a margin 
of only 2,715 KW., or less than the capacity of опе of the largest 
units of plant, viz, 3,000 Kw. It was pointed out that 
amongst the firms supplied were many engaged in Government 
contracts. Some opposition was shown to the proposed loan, Mr. 
Elvey Robb appearing for the Ratepayers’ Association, while 
several speakers appeared td doubt the real need for the extension. 
The question of the availability of the Temple Back plant was 
raised, and Mr. Robb suggested that the L.G.B. should investigate 
the exact position of the plant, stating, however, that his clients 
то oppose the application if a real necessity for the plant 
were shown, 


Burnley.—Price Increase, &0.—The following in- 
creases in the price of energy are being recommended for adoption : 
—Lighting, heating and domestic purposes, Id. per unit; power, 
5 per cent. ; traction, ‘05d. per unit. 

The E.L. Committee has informed the Burnley Paper Works Co., 
which is a possible consumer of over 100,000 unite per annum, that 
it cannot reduce ita price below ‘7d. per unit. 


Canada.—The Electric Power Co, which has absorbed 
27 electrical undertakings between Toronto and Kingston, has con- 
tracted with the Dominion Government for all power developed on 
the Trent Valley Canal The transmission system in use is 
44,000 volts, three-phase, 60 cycles, and it is estimated that up to 
75,000 H.P. can be developed. > 


Сһезёег. —Нүрко-Егествіс Works ResuLTS.— During 
the past 12 months 1,159,500 units were generated at the Corpora- 
tion hydro-electric works of which 15,679 were used for pumping 
sewage, 1,659 for lighting the works, 63,232 by excitation and 
feeder booster, 117,209 in the distribution cables, and 1,261,721 
were sold to consumers. The oost of operating these works 
in producing the above quantity of electrical energy was as 
follows :—Oil and stores, £39 ; wages, £249 ; repairs and mainten- 
ance, £22 ; rent, £100; rates. £136; insurance, £1; part general 
establishment charges, £100. Total works charges £647, ie, 
123d. per unit sold. The capital charges were interest on loans, 
£460; sinking fund charges, £484; total capital charges, £914, 
i e., 179d. per unit sold, making in all 302d. per unit sold. Tak- 
ing the income per unit sold at Id., as in the original estimates, 
the undertaking shows a surplus of £3,665 on the year's working. 


Colne.—Price IscREASE.—In view of the increased 
price of coal, the Corporation has increased the charge for energy 
for power purposes by id. per unit. 


Coventry,—YEAR's WORKNG.— The returns of the 
Corporation eleotricity undertaking indicate, as usual, striking 
progress during the last financial year, when over 20] million 
units were sold, as compared with 10,300,000 in the previous 
12 months. It is interesting to note that of the above, some 
18,430,000 units were sold at an average price of 72d. per unit, the 
total average for all supplies being “Yad. per unit. That such 
prices are justifled in Coventry can be gathered from the fact that 
the total revenue amounted to £77,913, as compared with £71,207 
in 1913-14 ; the total works costs amounted to £29,688 ( 35d. per 
unit); capital charges to £21.941 (26d. per unit); special charges 
to £3,192 (038d. per unit); and public lamps. £262 ('003d. per 
unit); making a total commercial cost of £55,083 (or 652d. per 
unit) Thus the net profit for the year was £22,530, and with а 
small surplus brought forward, made 423,148, which was carried 
forward, The previous year's carry forward was £21,913. The 
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reserve fund balance amounted to £9,005, £13,250 having been 
transferred for capital p during the year; the E.L. Com- 
mittee recommended that the balance in hand, £23,148, should be 
disposed of as to £17,148 to the reserve fund, to be expended on 
capital account, and £6,000 to the general district fund. The 
maximum load for the year was 10,584 KW.; and the connected 
load included 1,160 motors, of 15,345 H.P.; the load factor was 
21'8; and 2°95 Ib. of coal was burnt per unit sold, the fuel cost 
amounting to °185d., inclusive of destructor steam. The average 
е per 8-С.р. lamp was 28. 9d., and the number of consumers 
, . ' 


Continental Notes,—Russis.—Whilst the Petrograd 
Town Council is thinking over the question of turning the Finnish 
waterfalls to account for the production of electric power, an 
English company, says the Noroie Vremya, has acquired the right 
over the Imatra Falls. The company inquired of the chief of the 
town on what terms and conditions the town would use current 
generated by the falls named, for lighting and for industrial 
purposes; "but, just having become free of concéssionaires, there 
ів no reason to put on the manaclea of concession again.” 

GERMAN “WAR WIRE.”—Owing to the scarcity of copper, the 
German Government regulations with regard to electrical installa- 
tions have been so far relaxed as to admit the use of conductors of 
zinc in place of copper in low-pressure installations. 


Dalkeith.—PnicE  INCREASE.— The Electric Supply 
Corporation, Ltd., is raising the prioe of energy for lighting to 
54d. por unit, and for domestic heating and motive power to 2d. 
per uni - | 


Darwen.—The Electricity Committee has decided that 
the following clause be endorsed on all statements of aocounta for 
the electricity department: — The Corporation will not supply or 
fix internal fittings, except meter and main fuse, on consumers’ 
premises, and at the meter their responsibility ends. The responsi- 
bility for all wiring, fittings and apparatus on the consumer’s side 
of the Corporation main fuse, whether tested or not by the 
Corporation, rests solely with him.“ | 


Edinburgh.—The City electrica! engineer has reported 
to his Committee as to the impracticability of further reducing his 
staff for war services. While mains laying could be delayed, it 
would hinder the development of the undertaking. The greater 
part of the work involved in supplying the extended area, including 


Cramond, Corstorphine, Liberton and Newton has been com- 


pleted. 


Erith.—Proposep Loan.—The U.D.C. has decided to 
apply to the L.G.B. for sanction to a loan for the provision of 
additional plant at the electricity works. The full scheme is 
estimated to cost £20,000, but it is intended to limit present 
expenditure to £15,300. 


Finchley.— Year's Workina.—The accounts of the 
electrical undertaking for the year ended March 31st last show 
that the income was £23,976, and the working expenses £12,026, 
leaving a balance of £11,951, which, after the repayment of 
interest on loans, &c., left a clear balance of £7,902. 

At the meeting of the Council, last week, it was agreed that the 
price for current for private lighting and street lighting be 
increased by 10 per cent. It was pointed out that next year 
it was estimated that there would be a deficit of £2,000, and only 
about £1,300 to meet it with. 


‘Guiseley. — E.L. ScgEME. — The U. D. C. has been 
informed by the Electrical Distribution of Yorkshire, Ltd., that it 
intends making application for powers to supply electricity in the 
Guiseley Urban District. The company states that it believes it 
can offer a supply more cheaply than could otherwise be obtained, 
The matter has been referred to the Committee considering the 
joint electricity scheme for the district. 


Halifax.—Prorosep Loan.—The Tramways and Elec- 
tricity Committee is asking the T.C. for permission to make appli- 
cation to the L.G.B. for sanction to borrow £21,000 for additional 
plant, consisting of one 5, 000-K w. turbo-alternator, surface con- 
denser, cooling towers, and water-tube boiler, in connection with 
the electricity undertaking, and for power to acoept tenders for 
the work. 

The present charges for electrical energy for motive power pur- 
poses are to be increased by 124 per cent. 


Hendon. —ELECTRICAL DEMONSTRATION.—The Hendon 
Electric Supply Co., Ltd., has held a series of demonstrations at 
Golder's Green. The lines adopted were somewhat novel, the hall 
being invitingly laid out with small tables provided with electrico 
kettles, teaball teapots and toasters, at which during the interval 
the guests made their own tea. Various usefal domestic appliances 
were also displayed on the tables for inspection, and as the guests 
arrived the use of them was explained by the company’s staff in 
attendance. Mrs. Lewis gave practical cookery lectures, and pre- 
pared the bread, cakes, pastries, &c., for afternoon tea. Mrs. Maud 
Lancaster explained the use of various domestic electrical apparatus, 
and lectured on the comfort of an electric home. The demon- 
strations were organised by the engineer, Mr. B. G. Drummond, the 
cookers being supplied by the General Electric Co., Ltd., the 
Brompton and Kensington Accessories Co., Ltd., Messrs. Ferranti, 
Ltd., and the Bastian Co., Ltd. 


India, —OvVERHEAD WIRES.—The Government of Bombay 
recently appointed a Committee to inquire into the accidents that 
have occurred in Bombay through broken telephone wires coming 
into contact with tramway and other wires carryidfg high-pressure 
electric currents. The Oommittee consisted of Mr. H. P. Gibbs, 
chief engineer, Tata Hydro-Electric Power Supply Co.; Mr. E. L. 
Bagshawe, superintendent of telegraphs; and Mr. F. W. Wilson, 
officiating electrical engineer, Electrical District. Since overhead : 
mains were introduced into Bombay four fatal accidents have 
occurred. The Committee has made certain recommendations, 
which the Bombay Electric Supply and Tramway Co. and the 
Bombay Telephone Co. have been requested to give effect to, with 
the view of such accidents in the future being reduced to a 
minimum.— Times of India. 


Kirkealdy.—Year’s WORKINd.— For the year to May 
15th last, the total income of the Council's electricity undertaking 
was £12,295, and the gross profit £4,866, while, after meeting 
financial charges, a surplus of £524 remained, as against an esti- 
mated net profit of £1,245, which it is thought would have been 
realised but for the war. The coal consumed was 9°92 Ib. per unit 
sold (costing 320d.), as against 12°18 lb. (costing 460d.) the year 
before, and this would have been lower had the turbine plant been 
available all the year. The maximum load was 950 Kw., load 
factor 22'5 per cent., units sold 1,880,193, and в.н.р. of motors con- 
nected 1,688. Owing to the abnormal price of coal, a deficit of 
£2,928 is estimated for the present year. 


Leeds.—During a severe thunderstorm last week con- 
siderable trouble was caused at three electricity sub-stations owing 
to flooding, and consumers on the mains connected with these sub- 
stations were deprived of current for a time. 


London.—L.C.C AND Loan SANCTIONS.—The Finance 
Committee, with the approval of the Tressury, has agreed to the 
borrowing of £500 by the Shoreditch B.C. for electricity metera, 
but has asked to be furnished with a list of the consumers and 
their trades to be supplied by the meters under the sanction, it being 
understood that the meters are required for war services, H.M. 
Treasury has now agreed to a suggestion by the L.C.C. that it 
should danction loans for electricity mains, house services and 
meters, without applying to the Treasury beforehand, provided 
that such loans appear to be reasonable and required in connection 
with work for the War Office and Admiralty. The Metropolitan 
Borough Councils have been informed of this arrangement. 

WOOLWICB.— The B.C. ie to apply to the L.C.C. for eanction to 
the borrowing of £1,450 for mains; £1,027 for transformers ; 
£965 for switchgear ; and £180 for hire rentals. The loans are to 
cover expenditure incurred, or to which the Council ie committed, 

The Finance Committee, has considered the question of linking 
up with the South Metropolitan E.L. and Power Co. in order to 
give certain urgent supplies, and recommends that application be 
made to the L.C.C. for sanction to borrow £4,700 for cable and 
transformers required; in the event of refusal by the L.C.C. to 
sanction the borrowing of £2,172 for wiring certain Government 
houses, an appeal is to be made to the L.G.B. 

BERMONDSEY.— The Electricity Committee reports the receipt of 


: а notice of objection to the quinquennial assessment of the electri- 


city undertaking. The present valuation of the undertaking is 
£9,090 gross and £3,030 rateable, and the undertaking has been 
put in the new valuation list at the same figures. The County 
Council contends that the new figures should be £11,000 gross and 


£4,000 rateable. 


Luton.—Year’s WORKING. — During the last financial 
year the Corporation Electricity Department sold 8,351,000 unite, 
including some 304,000 for traction. The maximum load was 
3,189 Kw., and the connected load included 5,996 H.P. of motors 
and 1,465 Kw. of heating apparatus. The total income was 
£32,822 and the gross profit £18,773, as compared with £11,668 in 
the previous year, representing 1065 and 11°42 per cent. respec- 
tively on the capital expended. The net profit, £1,430, which 
compares with £4,793 in the previous year, was carried to the 
appropriation account, and the latter, after deductions for house 
services, meters, balancer replacement, bonus, & з, stands at £6,803 ; 
in addition, the department has a reserve fund amounting to 
£6,401. 

The T C. proposes to apply to the L.G.B. for pe: mission to borrow 
£4,000, being the balance of a loan of £21,000 sanctioned for 


electricity purposes in 1913. 


Lytliam.— Bulk SuPLV.— In connection with the pro- 
posed scheme for taking a bulk supply of electricity from St. 
Annes, it has been decided that the ag rezment shall run for 10 
years from the date of the L. G. B. sanction to the loan. 


Maidenhead.— The T.C. has decided to invest in the 
new War Loan £1,000 of the E. L. reserve fund, and £300 of the 
E L. insurance fund. l 

ҮЕАБ'З WorKING.—The gross profit on the electricity under- 
taking for last year was £4,705, and the net profit £637, both 
items being an improvement on the previous year. The bulk of 
the output was generated by the Diesel plant, but oil fuel cost 
68s. per ton, as against 17е іп the previous year. : 


Manchester.—YeEar’s WoRKING.—The annual report 
of the Manchester Electricity Committee shows a net surplus of 
£34,926, compared with £36.006 in 1914. The sum of 830000. 
has been devoted to the relief of the rates, and the balance to 
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capital outlays for which no borrowing powers exist. The surplus 
was reduced by reason of war service allowances, amounting to 
£6,015, and additional income-tax of £3,283. . 

The total revenue for the year amounted to £543,546, as oom- 
pared with £513,589 in 1914, while working expenditure, exclusive 
of depreciation, amounted to £298,144, leaving a gross balance of 
£248,103, as against £237,105 in the previous year. Interest and 
sinking fund payments called for £180,453 ; loan instalment to 
P.W. Commissioners amounted to £7,105 ; £25,618 was transferred 
to renewals suspense account, and the net surplus of £34,926 dealt 
with as stated previously. The renewals account balance now 
amounts to £185,974, and the reserve fund to £11,513. 

The total unite generated were 162,699,530, of which about 
$8,000,000 were sold for lighting and power—the latter taking 
well over 30,000,000 ; 29,000,000 units were sold for traction, and 
the total units sold were 127,750,000. Nearly 12 000,000 units were 
wed on the works, and distribution losses, &o., accounted for 
23,000,000. The maximum load was 50,460 KW., of which traction 
accounted for only 10,440 Kw. 

The L.G.B. sanction for the borrowing of £124,920 for the 
establishment of the electricity generating station at Barton, pro- 
vides the following periods for repayments :—#£121,770, repayable 
within 30 years; £49,500, within 20 years; £126,850, within 17 
years ; £105,780, within 15 years ; £15,180, within 10 years; and 
£4,840, within 7 years. 

The Tramways Committee has granted permission to the Elec- 
tricity Committee to utilise tramway poles in connection with the 
electric lighting of Oldham Street, one of the principal central 
shopping thoroughfares in the city. ` 


Maidstone.—Loan Sancrion.—The T.C. has received 


sanction to a loan of £4,800 for new plant, this representing the 
estimated cost, less $2,150 received from the sale of three small 
generating seta, and £500 to be transferred from the revenue 
aceount. 


Nottingham.—Price INcREASE.—The Electricity Com- 
mittee proposes to increase its charges for energy by 123 per cent. 


Oldham.—YeaR’s WonRKING.—The electricity accounts. 


for the pest year show that the gross revenne was £52,580, and net 
profit £3,549. The output for private lighting during the year 
was 2,018,603 unite, an increase of 134,377; for power, 2,779,150 
units an increase of 934,554; and for traction 3,158,753 units, a 
decrease of 132,855. 

Plymouth.—PRicE IN CREASEk.— The T.C. has decided 
to increase the price of electrio current for lighting by a farthing 
per unit after September, á 


Reigate.— VEAR'S Workinc.—Referring to the annual 
balance-sheet of the electricity undertaking, the chairman recently 


pointed out that a profit of £206 was shown, being £85 more than- 


estimated. They had lost a good deal of revenue by the war, but 
the ontput was 28,000 units higher. Both coal and oil fuel were 
increasing in price, but the Committee was reluctant to increase 
the price of electricity, The reserve fund stands at £2,824 ona 
eapital of £35,612. 


Ripon.—E.L. ScHEME.—The City Council has decided, 
after consideration of & communication from ite Parliamentary 
Agents, not to make any order in respect of an eleotrio lighting 
scheme for the city. | 


Rochdale.—Loas SaNcrioN.— The T. O. has received 
a letter from the L.G.B. sanctioning loans for £20,171 for the 
electricity undertaking, and stating that the Board does not see 
its way to approve any loans at the present time in reepeot of the 
expenditure on electricity mains, 

The Electricity Committee recommends an increase in the price 
of electricity by 10 per cent. for lighting and 15 per cent. for other 
purposes as from the inspection of meters now proceeding. 


Runcorn.—The B. of G. has decided to ask the borough 
electrical engineer of Warrington to report upon the condition and 
adequacy, or otherwise, of the electric lighting plant at the 
Children's Homes. 


Shipley.—The Electricity Committee has decided, 
owing to the largely increased price of steam coal, not to enter 
into contracts at the present prices, and that arrangements be 
made to purchase coal according to requirements. 

The Council has decided to consent to the Bradford Corporation 
supplying electricity to Dumb Mill on condition that the Corpora- 
tion enters into an agreement authorising the Council to continue 
its supply of electricity in the Bradford area, 


Spenborourh.— During a thunderstorm last week— 
which affected the whole of the West Riding of Yorkshire— 
damage was done to one of the dynamos at the electricity works 
of the Council ; there was, however, no shut down in the supply. 


Spennymoor.—REstRIcTED LigHTING.—On account of 
the suspension of public lighting, the Electricity Supply Co. has 
reduced the public lighting account of the U. D. O. by 878, 


Stalvbridge.— XEAR's Workixc.—The accounts of the 
Joint Board's electricity department for the past year show a 
revenue of £49,071, and expenditure of £22,934, leaving a gross 
profit of £26,137. After paying £10,234 for interest and special 
peyments and 411.64 1 to sinking fund, there was a surplus on the 


N 


years working of £4,170, as against £8,267 in the previous year. 
During the past year 22,688,680 units were generated, of which 
1,850,354 units were used on the tramways, 6,582 for public 
lighting, 813,152 for private consumers’ lighting, 16,004,499, for 
private consumers power, and 1,184,184 were used on works, 
making the total quantity accounted for, 19,809,771. 


Sunderland.— TEAR'S Workinc.—The annual report 
of Mr. A. 8. Blackman, borough electrical engineer, states that 
there was a decrease of 23 per cent. in the unite sold as compared 
with the previous year, the sales being 14,499,124 units. During 
the year five new sub-stations were completed. The total revenue 
was £73,517; in the sales department work executed and goods 
supplied totalled £5,775. The total working expenses amounted to 
£32,880, and the surplus, £33,550, was dealt with as to £10,277 
for interest, and £16,640 for the repayment of loans, and after 
meeting other smaller liabilities, £4,653 was carried to the 
depreciation and renewals account. 


Torpoint.—The Electric Supply Co., Ltd., having com- 
pleted the lighting arrangementa for the town, has asked the 
U.D.O. to consider the return of £100 deducted from its account 
owing to delay in completing the contracts, with such deductions 
as will fully reimburse the Council for all the special outlays it 
has incurred. 


West Bromwich.—The Electricity Committee recom- 
mends an agreement being entered into with the Wellington Tube 
Co., Ltd., for a supply of electricity of a minimum quantity of 
80,000 units per annum, for a period of five years. 


TRAMWAY and RAILWAY NOTES. 


Belfast.—FEMALE LABOUR, &c.—At the monthly meet- 
ing of the Corporation last week it was decided, if neceseary, to 
engage women as tram condactors to replace men who had joined 
the Colours ; it was further decided not to employ in the tramway 
department any fit man of military age. It was intimated that it 
was found necessary to increase the rate of electrical charges by 
id. per power unit, and id. per lighting unit, owing to the 
inoreased cost of production. The staff of the tramway depart- 
шө, has already given a good many of its members to the Ulster 

ою. i 


Bournemouth. — Үклк'з WonkiNG. — For the year 
ended March 31st last, the revenue of the Corporation tramways 
undertaking amounted to £102,346, and the total gross balance to 
$18,235. Interest, sinking fund, rent of leased lines, &c., amounted 
to £38,101, leaving a net profit of £10,184, or deducting loss on 
motor-'busee, £8,947. During the year nearly 17 million passen - 
gers were carried, and 1,815,632 car-miles were run. The per- 
centage of working expenses to receipts was 53:8; and the track 
mileage of the undertaking 313. i 


Burnley.—The T.C. has referred back a proposal to 
remove all restrictions as to the time at which discount tickets are 
available on the cars on all days except Sundays. 


Doncaster.— FEMALE LaBovn.—The Corporation has 
‘decided to employ female conductors on the Avenue Road and 
Hexthorpe and Hyde Park routes. in replacement of some 30 men 
who have left the tramway department and enlisted in the Forces. 
The new conductors must be 25 years of age or over, and it is 
understood that preference will be given to wives of soldiers 
serving at the Front. 


Dundee.—TRawwav ARBITRATION AWARD.—Mr. W. 
Allan Carter, C. E. Edinburgh, the arbiter in the case between 
Corporation and the Dundee, Broughty Ferry and District Tram 
Co. regarding the price to be paid by the T.C. for about a mile 
the company's line, has issued his award. The formal claim of the 
company was for £14,500, and the Council offered £8,500. Mr. 
Carter proposes to award £9,255, with expenses sgainst the town. 


Kirkcaldy. — Үклв'в Үовкіхс.— The Corporation 


"tramway undertaking during the year ending 15t 
5,492,120 passengers, as against 5,781,895 in the rath Os 
„525, and the 


The total income was £16,977; the gross pro 

credit balance, after meeting financial charges, contributions to 
depreciation, cost of 1910 Aot. &c., was £33, as against an estimate 
of £1,010, the reduced figure being accounted for by the falling off 
of receipts due to the war. Based on presant ийт lde 
taking should show а surplus of £70 fur thé present your; dut uf 
the price of energy is increased, as suygestdd, a daidit of 241 
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Leyton.—E.ectric lust Can the, pistriet Lon mil 

has had ite attention called, to the triala cogently made by. th 

Barnes District Council of,.an electrically.propsHed duet stan, абу 

a Sub-Committee has been appointed, 4e: consider: tha matteriagd 

. f. a atar c) 16 Па 4 . — ЧАРАДА 154 

Manchester. MAU. BoscszS, ђе Trin ways, Cok- 
mittee has decided to offer to submit the application of & war b 
for certain classes of workers to arbitration by the B. of T. 
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Northampton.—In view of abuses in the use of military 
passes, the Tramways Committee proposes to cancel, as from July 
lst, all free passes granted for military purposes, exoept those 
relating to nursing staffs, ЕЕ 

London.—L.C.C.— Discussing the possibility of reducing 
redundant passenger services on the atreeta and releasing men, &o., 
for Government service, the chairman of the Highways Committee 
recently stated that the duplication of the Council's services by 
private enterprise would, he hoped, be the subject of an early 
report. ‘Buses competed with the Council's tramways along 100 
miles of route, and required 1,500 men to operate them, while the 
additional men required by the tramways to give the same servioe 
would be only 460. 

OrTY AND S. LONDON RAILWAY.—Owing to the fusing of a 
cable, the traffic was dislocated for an hour on Saturday morning 
last, single-line working being, however, possible, . 

FIRE BRIGADE VEHICLES.— According to the annual report of 
the L. F. B., in addition to 15 petrol vehicles, there were added to 
the equipment during the past year two electrically-driven chassis, 
upon which have been mounted turntable ladders, and two elec- 
trically-driven motor escape vans, 


Ranisbottom.—RaAiLLEss Cans.—The second of the 
new cars for the railless traction system was put into service on 
the Ist inst., and the first of the old cars has been sent to Leeds to 
be fitted with new body, wheels and springs, | 


Rowley Regis.— The U. D.C. has decided to take no 
action regarding the expiration next month of the Quarry Bank, 
Brierley Hill, and Rowley Regis Light Railway Order, it being 
considered that, as the motor- buses were serving the district 
adequately, it was doubtful if the tramway scheme could be carried 
out successfully. 


Stalybridge.—Year’s Workinc.—The accounts of the 
Joint Board’s tramway undertaking for the past year show on 
revenue account an income of £37,620, and expenditure 4 32,049, 
leaving а gross profit of £5,571. Interest and special payments 
absorbed £8,282, and £7,785 was transferred to sinking fund, 
leaving a deficit on the year of £ 10,497, compared with a deficit on 
the previous year of £5,870, Car-mileage was 1,116,936, compared 
with 1,157,163 in 1913-14: and the passengers carried numbered 
8,406,915, against 9,900,591. The average fare per passenger waa 
1'060d., against 977d. last year; and the average number of pas- 
Bengers per car-mile was 7 706, against 8556 in the previous year. 


Re 


TELEGRAPH and TELEPHONE NOTES. 


Canada.—In the course of a recent debate on the 
Marine and Fisheries Department Estimates in the Canadian House 
of Commons, the Minister of Marine announced that during the 
coming season the first wireless station will be placed on the 
Hudson Strait. This station will be able to work with those 
at Port Nelson and Le Bas.— Wirgless World, 


Postal Servants.—In the House of Commons, on 
Tuesday, Mr. Herbert Samuel stated that about 36,000 of the Post 
Office staff were serving in the Army and Navy, and arrangements 
had been made to release many more. General facilities to enlist 
could not be given to telegraphists, linemen, and other skilled 


Russia.—The Russian authorities have decided to erect 
and equip a radio-telegraphic station at Nioolaieff, in the Odessa 
district, for the purpose of receiving time-signals from the Eiffel 
Tower, Paris,— Wireless World. ; : 


x 
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CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia,.—MELBOURNE.—Aug. 11th. One 1,000-Kw. 
D.C. generator complete, liquid starter, &c., for the City Council. 
See “Official Notices" June 4th. | 

July 27th. А.С. and D.c. meters and maximum-demand indi- 
cators, for the City Council. See Official Notices June 25th. 

August 11th. Victorian Railway Commissioners, Spenoer Street, 
Melbourne. Twenty miles of vulcanised-rubber- covered electric. 
light wire (Contract No. 28,925). Local representation. Deposit, 
4 per cent. of amount of tender.* 

ADELAIDE.—Angust 18th. Magneto and trembling bells, for 
P.M.G.'s Department. See “ Official Notices " July 2nd. 

August 18th. Battery material for the P.M.G. See " Official 
Notices” to-day, | 


August 25th. Dry cells, earth clips, recording counters, and 
various other instruments and apparatus, for the P.M.G.'s Depart- 
ment. See “ Official Notices" to-day. C» | 

PERTH.—August 11th. Bolts and nuts, tubular brackete, side 
brackets for tubular iron poles, &., Cordeaux and other insulators, 
copper wire, &o., for the P.M.G.'s Department. See “ Official 
Notices " July 2nd, 

Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


Barking Town,—July 16th. U. D. OC. 1,000-Kw. turbo- 
alternator with condensing plant; cooling tower and pipework ; 
chain-grate stoker, boiler pipe work, &o.; economiser ; rotary 
converter ; Н.Т. switchgear; H.T. mains, See "Official Notices " 
July 2ad. 


Dublin.—July 12th. Corporation. 122,000 carbons. 
‘Bee "Official Notices" July 2nd. — . 


Eccles.—July 19th. 4,000 tons of slack coal for the 
electricity works. Borough Electrical Engineer, Cawdor Street, 
Patricroft. 


Edinburgh.— July 12th. Corporation. One 1,000-Kw. 
motor - converter and transformer. See “ Official Notices ” 
June 25th. | | 

July 14th. Corporation. Electric lighting installation at public 
wash-house, MoLeod Street. Mr. F. A. Newington, Engineer, 
Dewar Place. ; 


Erith. — July 19th. U.D.C. One 2,000-Kw. turbo- 
alternator, with condensing plant, switchgear, and all aocessoriee. 
See “ Official Notioes " June 18th. 


Hull.—July 22nd. Machinery oils for the Corporation 
Eleotricity Works. 


kingston - upon · Hull.—9 uly 22nd. Corporation. One 
5,000-K W. turbo-alternator with exciter ; one condenser outfit 
complete. See “ Official Notices” July 2nd. 


Morecambe, — July 24th. Corporation Electricity 
Department. 2,000 tons of coal or slack. See Official Notices 
July 2nd. 


Salford.—July 12th. Steel and concrete foundations 
for 5,000-Kw. turbo-alternator. Borough Electrical Engineer, 
Pendleton. 


South Africa,—BxAvronT WEST (CAPE).—September 
-l4th. Municipality. Suction gas engines, dynamo, booster, switch- 
board, battery, &о,; also poles, copper, insulators, street lamps, 
service connections, metere, &o. Specifications, on deposit of five 
guineas (returnable), from Chas. G. Trevett, A. M. I. E E., 70, 
Fletcher's Chambers, Cape Town. Tenders to Town Clerk, Beaufort 
West. 


Spain.—The municipal authorities of Villanueva de los 

- Castillejos (Province of Huelva) have just invited tenders for the 

concession for the electric lighting of the town during a period of 
20 years. 


— -— 


CLOSED. 
Aberdeen, — The Corporatien Tramways Committee 
has accepted the tender of the Tudor Accumulator Co. to make 


300 new welded joints. 


Batley.—The Electricity Committee has accepted the 
following tenders :—Crawehaw & Warburton, 1,500 tons coal; 
White Lee Colliery Co., 500 tons coal. 


Bury.—The Corporation has entered into the following 
contracts for the electricity works :— 


John Heaton and J. E. Southern & Co.—Coal. 
Underfeed Stoker Co., Ltd.—Mecbanioal stoker, 


Derby.— The Corporation Electric Lighting Committee 
has accepted the tender of Marshall & Plumtree, of London, for 
10,000 carbons. at £25 158. per 1,000; and those of the Hall 
Colliery Co., Ltd., Derby Coal Co, Ltd., Mr. T. Walker, Brookhoute, 
Johnson, Ltd., Parr & Sons, and Hill & Poyser for coal. | 


Eccles,— The Т.С. Electricity Committee has recom- 
mended the acceptance of the tender of Mesars, Joseph Chapman 
and Sons for the construction of a coal bunker at the electricity 
works. 


Hebden Bridge.—The Waterworks, Electricity and 
Watch Committee has accepted the tender of the Anglo-American 
Oil Co., Ltd., for the supply of fuel oil for the Diesel engine at the 
electricity works until December 31st, 1915. 


Kendal.—The tender of the Wigan Coal and Iron Co., 
Ltd. has been accepted by the Electricity Committee for coal 
during 12 months :—Arley nuts, 23s. 6d. per ton; John nuts, 
21s, 9d. per ton; Hewlett unscreened nuts, 228. 2d. per ton. 
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Liverpool.—The Electric Power and Lighting Committee 
has accepted the tender of Messrs. J. G. Nicholls, Ltd., for the 
supply of glass for a period of three months. 


London.—L.C.C.—The Asylums and Mental Deficiency 
Committee has accepted the undermentioned tenders for a period of 
four months from July Ist, 1915 :— 

ic sundries, Schedule 64.—A. F. Goodwin & Co. ; General 
Electric Co., Ltd.: Veritys, Ltd.: W. Geipel & Co.; Cox- 
3 Ltd.; G. MacLellan & Co.; Falk, Stadelmann and 

Electric lamps, Schedule 64a.— Pope's Electric Lamp Co., Ltd. 

BERMONDSEY.— The Electricity Committee has accepted the 
tenders of the Glenboig Union Fireclay Co., Ltd., for 1,650 fire 
bricks, and 14 tons fireclay for £15 17s. 6d.,and Babcock & Wilcox, 
Ltd., for arch plates, raile, driving links, noses, &c , for £15 168. 6d. 

PoPLAR.—The B.C. has been recommended to accept the tender 
of Mesare. Economisers, Ltd., at £360, including the cost of erection, 
for renewing the tubes of the economiser at the refuse destructor. 


Maidenhead.—The Т.С. has accepted the tender of 
the Crynant Colliery Co., Ltd., for coal for the electricity works 
for a year, at 138. 4d. per ton. 


Manchester.—The Electricity Committee has decided 
that Messrs. Ed. Bennis & Co., Ltd., shall carry out the work in 
connection with the supply, delivery and erection of four chain 
grate stokers for boilers Nos, 45 and 46, at Stuart Street generating 


The contract of the Street Mains and Lighting Sub-Committee 
with the British Electric Transformer Co, Ltd., for -air-cooled 
transformers has been extended to June 30th, 1916, with the 
addition of an extra siz>. 

The Electricity Committee has accepted the following 
tenders :— 

Cables.—B.I. & Helsby Cables, Ltd., and W. T. Glover & Co, Ltd. 
Oil immersed transformers, 250 and 500 x v.a —Ferranti, Ltd. E 


Bervice boxes.—J. Stubbs, Lta., and sarar & Padmore, Ltd. 
Tail end boxes.—B I. & Helsby Cables, Ltd. 


A. D. Riley & Co., Ltd. 
P. R. Baillie & Co. 


* 
61 Mites LEAD-CovERED CABLE, 520 PAIRS, 


.. (acoepted) 48,125 
í бэ . 8.418 


Richardson, McCabe & Co., Ltd. se ee .. ae 8,487 
Turnball & Jones, Ltd. 8 * x Ри ae 8,437 
Lawrence & Hanson Electrical Co. 0 NC kx 8,812 
A. & T. Burt, Ltd. ^ 4 Ў . 9,293 


7 Мик» Leap-Coverep CABLE, 621 Pairs. 
P. R. Baillie & Co. .. (accepted) £10,641 
: 5 .. 10,752 


A. D. Riley & Co., Lid. . ees . 

Turnbull & Jones, Ltd. * 35 * sė 850 1. 
Lawrence & Hanson Electrical Co... E с, .. 11,660 
A. & T, Burt, Ltd. v^ M à 12,013 


2 Mines Leap-CoveRED ARMOURED CABLE, 101 PAIRS. 


P. R. Baillie & co. .. (accepted) £1,183 
Richarason. McCabe & co. З г, бА 1,190 
А. D. Riley & Co., Ltd... 


Turnbull & Jones, Ltd .. 1 i. - Y 1,240 
A. & T. Burt, Ltd. + „+ — .. +. „> 1,254 
Lawrence & Hanson Electrical Co... 5 де 1,280 


9 Mites Leap-Covakaep ARMOURED CABLE, 812 Pairs. 


Turnbull & Jones, Ltd. .. ..  .. (accepted) £11,700 
Richardson, McCabe & Co., Ltd. ‘ 2.4 „ LG 
P, R. Baillie & Co. * oy 

A. D. Riley & Co., Ltd. 
A. & T. Burt, Ltd. 


19,940 
T gh М 19,402 
Lawrence & Hanson Electrical Со. 12,780 


1 Mun SILK AND Corron-InsuLATED SWITCHBOARD CABLE, 819 Pairs, 


A. D. Riley & Co., Ltd. .. .. (acoepted) £1,335 
Turnbull & Jones, Ltd... T. x x s 1,400 
P. R. Baillie & Co. is "Р T М T T 1;460 
A. & н Burt, Ltd, "7 "Т * 1,881 


1 М» BILK AND Corrow-INsvuLATED SWITCHBOARD CABLE, 624 Paras. 


Turnbull & Jones, Ltd. T P .. (accepted) 29,617 
5 йа & Oo., Ltd... i e es T. T 2,648 
КЕТ Buty ГАДО с з. a o ee ОҢ 
6,000,000 Leap SEALS, 2-IN, Disk. 


Canterbury Engineering Co., Ltd. (accepted) £1,732 
Hughes & Uossar.. Yo s é + а 1,687 


R. W. Cameron & Со... "РЫ 42 iu. € a T 1 987 
. P. R. Baillie & Co. - са 2s = ка ats 1,776 
J. L. Lennard * - xs а $$ ds 1,818 
W. Н. Simms & Яорз .. * ЧЕ A 3 als 1,912 
J. Mollwraith & Co. Propy. .. x P M ix 1,950 


Millar & Young .. 3 Е * sé zx 
100,000 Стра INSULATOR, ' BINCLAIR," 


Carbon, „ and Mazda lamps.— British Thomson-Houston 


Co., Ltd. 
Radiator lamps.—General! Electric Co., Ltd. 
Radiator lamps (Dowsing).—Dowsing Radiant Heat Co., Ltd. 
иена service cables.—Oallender's Cable and Construction 


Manchester.—The Education Committee has accepted 
the following tenders for work at the Baguley Sanatorium :— 


Installation of electric light.— Bertram Thomas. 
Metal-filament lamps.— Siemens Bros. Dynamo Works, Ltd. 
Extensions to accumulator house, &c.— Robert Cariyle. 


New Zealand.—WeELLINGTON.—The Public Service 


Stores Tender Board has received the following tenders :— 


60 Mites RUBBER. INSULATED Twin TwisTED WIRE. 


Р. В. Baillie & Co. 000. 55 —  (aecepied). £783 
Turnbull & Jones .. nda mia NC ids bé RA 780 
Lawrence & Hanson Electrical Co, .. * zs * 841 
Richardson, be& Co. .. 2s ss à 915 
A. D. Riley & Co., Ltd. .. oa 2 ie 1,028 
8 Mines LEAD-CovERED CABLE, 26 Pairs. 
Lawrence & Hanson Electrical Co., (accepted) £1,168 
Richardson, McCabe & Co. .. pa T 2 A 1,184 
A. D. etg Co., Ltd... 85 Ке is vs $4 1,192 
P. R. Baillie & Co. {ә 2 * гё sa ut 1,200 
Turnbull & Jones, Ltd. х“ * vs * nd 1,200 
A. & T. Burt, Ltd. v» : : EM 1,240 


6 Mites LEzíp-CovERED CABLE, 89 Palins. 
Lawrence & Hanson Electrical Co. .. (accepted) £1,154 
McCabe & Co., Ltd е T oe 1,146 


Richardson, 

A. D. Riley & Co. Se ER i Ex de $4 1,146 
P. R. Baillie & Co. — * .. ee ee — * ee 1,170 
Turnbull & Jones, Ltd s A Vs 4 1,176 


AG EG TAE aoa ak wo 
7 Mites Leap-Coverep CABLE, 52 PAIRS., 


Turnbull & Jones, Ltd. зе $e . (accepted) £1 694 
Richardson, McCabe & Co. .. ә 256 oe ae 1.721 
A. D. Biley & Co., Ltd. +. >- “* “* ee ee. 1.739 
A. & T. Burt, Ltd ‘ zo a se vs 1,785 
P. R. Baillie & Co. m Nt гә en 1.758 
Lawrence & Hanson Electrical Co. 1,884 


14 Mrs Leap-Coverep CABLE, 104 Pairs. 

P. R. Baillie & Co. T vs .. (accepted) 2693 
Richardson, McCabe & Co., Ltd. + ; eX SM 6 0 
A. D. Rile & „Lid. ee ."* ee „+ .. аъ 688 
Tarpball Jones, Ltd. ee ee .. .. . ` s.. 615 
td. ГИ . ғ. .. .. ee se LE т 658 

Lewrence & Hanson Electrical Co , .. "а 58 „© 675 

7 Muss 128 Yarns LEAD-COVERED CABLE, 208 PAIRS. 


P. R. Baillie & Co. .. .. .. (a»cepted) £5,516 
Richardson, be & Co. ee ee .. ee ee 5,687. 
A. D. Rile & Co., Ltd. ee ee ee .* ov 5.601 
Turnbull & Jones, Lid... is vs ve еч i3 5,658 
A. & T. Burt, Ltd. .* ee — * .. ee ee 5.799 
Lawrence & Hanson Electrical Co... кв 57 7s 5,976 


6 Mmes 614 YARDS Leap-Coverep CABLE, 312 Pains, 


Richardson, McCabe & Co., Ltd. .. .. (accepted) 26,498 
Р. В. Baillie & Co, "" Ps es a» s «3 6 

A. р, Riley & Co. ee se „+ .. .. ө 6,£69 
Turnbull & Jones, Ltd. AA че в is T 6,684 
A. & T. Burt, Ltd. 6,824 


Lawrence & Hanson Electrical (o. i. 1,002 
6 Mrs 1,100 Yarps Lrap-CovERED CABLE, 416 PAIRS, 


A. D. Riley & Co., Ltd. b$ с .. (accepted) £7,042 
Richardson, McCabe &Co, .. А T vs РЕ 7,221 
Turnbull & Jones, Ltd... A ie im T a 1,287 
Р, В. Baillie & Co. E as a ^ T * 7.948 
Lawrence & Hanson Electrica! Co. а: LS ся 1.618 
A. & T. Burt, Ltd. а E sie г 


P. R. Baillie & Co. . (accepted) 28,174" 


А. M. Holmes S S 5® а = 

A. & T. Burt, Ltd. * * * sie =< 1,814 
Richardson, McCabe & Co. .. " de a * 1,866 
Turnbull & Jones, Ltd. x * " е ar 1,898 
A. D. Riley & Co, Ltd. 5a bi E $ e 1,926 
Butcher, Reed & Co., Ltd. 25 m 2.100 


* Including volte. 
100,000 BOLTS, INSULATOR, ''BINCLAIR.'' 


Р. R. Baillie & Co: .. (accepted) £3,174: 
Turnbull & Jones ; T .. 1,486 


A. & T. Burt, Ltd, ЕК ар га T jd "7s 1,496 
Richardson, McCabe & Co., Ltd. .. А zu T 1,533 
Lawrence & Hanson Electrica! Co... 3 95 Æ 1,587 
Butcher, Reed & Co., Ltd. s'a ue xe E t, 


A. D, Riley & Co., Ltd... 25 * Ss d =e 1, 
\ * Including cups, an ле 
| —New Zealand Shipping and Commerce. 
The Christchurch City Council: has accepted the tender of 
Messrs. Lawrence & Hanson Electrical Co. for the supply of aerial 
cables for two years. | | 
The Wellington City Council has accepted the following 
ders :— | [ 
"o c Instlated cable—P. R. Baillie & Co. 


Gear wheels—Richardson, McCabe & Co. 
Overhead material —P. R. Baillie & Co. 


— New Zealand Shipping and Commerce, 


Salford.—The Tramways: Committee has accepted the 
tender of the Tudor Accumulator Co., Ltd., for welding about 550 
tramway rail joints, at 278. 6d. per joint. The offer of Messrs. 
W. T. Glover & Co., Ltd., to purchase low-tension cable has been 
accepted by the Electricity Committee as follows :—1'0 sq. in. 
cable, £845 158. 6d. per mile; 1°2 sq. in. cable, £1,010 per mile. 

Southampton.—The T.C. has accepted an offer from 
Mesars. Bradbury, Son & Co., for 3.500 tons of Tamworth coal 
for the electricity works, at £1 2a. 10d. per ton. 


Spenborough.—The Electricity Committee has accepted 
the tenders of Mesere. Wm Bennett & Sons and Messers. W. H. Sharp 
and Sons forcoal for the electricity and destructor worka for one year. 


Watford.—The U.D.C. E. L. Committee has accepted 
the offer of Messre. Parsona to repair the rotor of an alternator, 
for £116; the Council has agreed to psy £40 towards the cost. 
The*offer of Messrs. Cory & Co. to supply, during the next 12 
months, 1,000 tons of Griff Peas, at 228. per ton, has been also 
accepted. The Committee has acce the prices of Meesrs, W. T. 
Henley's Telegraph Works, Ltd., for the supply of cable. The 
British Westinghouse Co. has asked the Council to pay an increased 
price for the transformers recently ordered. The matter i$ to be 
favourably considered if the transformers are delivered within 
the specified time. 

West Bromwich.—The Electricity Committee recom- 
mends the acceptance of the tender of Messrs, В.І. and Helsby 
Cables, Ltd., for the necessary extra-high-tension mains and exten- 
sions to switchgear, and that of Messrs. Ferranti, Ltd., for the 
extra-high-tension cubicle, in connection with the additional supply 
of current to Messrs. J. Brockhouse & Co., Ltd. 


Winchester,—Messrs. Ferranti, Ltd., have been awarded 
the contract for prepayment electricity meters for the Corporation 
to May, 1916, 
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THE SCIENTIFIC ORGANISATION OF WAR 
MATERIAL SUPPLIES IN GERMANY AND 
. INCIDENTAL ROBBERY. 


By R. STETLAERS. 


OFFICIAL documents published in the Klektrotechnische Zeitschrift, 
dated June 24th, which I give below are of exceptional interest in 
that they demonstrate a few facts, the gist of which I herewith 
enumerate :— 

1. That as early as August 13th of last year, in the early stages 
of the war, Germany realised the necessity of organising all her 
national resources for the monopolisation of war supplies, a 
necessity which was only recognised by the Allies recently. 

2. That the requisition or commandeering of all supplies in the 
occupied territories of Belgium and Poland was most carefully 
preconceived, and was, moreover, systematically executed, which is 
tantamonnt to robbery. The word robbery, by which I intention- 
ally atigmatise the system, is justified by the fact that, although 
the Hague Conventions admit the right of the belligerents to 
requisition war material in occupied territory, they provide an 
equitable remuneration for such requisitions, whereas we Belgians, 
as well as the French and Poles, know that requisition bills 
delivered by the German troops remain up to the present to a 
large extent quite a nogligible asset to the creditors, who have 
tried unsuccessfully to collect their face value. We know of 
merchants who received vouchers for such requisitions written in 
pencil on a scrap of paper torn out of a pocket note-book, and 
signed by one of their German competitors who requisitioned the 
goods under the threat of the bayonet. 

3. That the specific designation in the official German organisation 
of definite kinds of war material, which were to be requisitioned 
by the German troop commanders, not only in Germany, but in 
the occupied territories, namely, metals of all kinds, jute, hemp, 
linen, thread, wool, and also cotton, besides a number of organic 
substances amongst which were fatty materials, proved to any 
Ordinary layman the obvious necessity of counteracting such 
activities by stopping with the aid of all possible means the im- 
portation either directly or indirectly of such goods into Germany, 

4. That it is clear and quite cynically stated in the organisation 
scheme reproduced below that Germany was giving all kinds of 
encouragement to contraband trade in neutral countries, and even 
maintained agents in Allied countries for the purpose of utilising 
all possible means to import such raw materials from outside. А 

This fact having been recognised, а counter-organisation should 
have been established on the same commercial bases to purchase 
all available material in competition with German agents abroad 
and transport them to Allied countries. This could be realised 
with much greater facility by the Allies, owing to their complete 
control of the markets and seas. 

5. That the exploitation of natural resources in occupied territories 
was systematically carried out by specially formed limited com- 
panies, under German Government control, and, therefore, no one 

ill be surprised to hear that Belgium and Northern France have 
been intentionally robbed by scientific plunderers. 

6. With regard to raw materials which Germany has fore- 
seen she might run short of, such as copper, the invaders have 
been taking for some time the necessary precautions to evolve 
substitutes. This is substantiated by the substitution of iron and 
einc wire for the usual copper wires in electrical installations. As 
proof I quote the advertisements of cable manufacturers in 
Germany :— | 
“ Zinc Conductors with Rubber Insulation Iron Flerible Wire; 
Iron, Bare and Insulated Conductors ; Iron Conductors 

Lead-sheathed, - 


"HACKETHAL DRAHT UND KABEL WERKE A. G. HANOVER. 


"Small stock is still available of Tube Cables with Copper 
Conduotors. Ask for List of Stocks. Largest Diameters 
only.— Kabelwerk Duisburg.“ 


) THE ELECTRICAL REVIEW. 


[Vol. 77. No. 1,963, JULY 9, 1915. 


This explains also why, in the early stages of the war, copper 
door-handles, bells, door-plates, &c., were removed to Germany, this 
naturally causing people to believe that Germany was Tunning 
short of copper, whereas it was only a measure of-precaution. 

The present condition in Germany shows that the substitution of 
zinc or iron wire for copper wire or cable, in electrical installa- 
tions, is being rendered daily more necessary to maintain the huge 
consumption of copper by monthly wastage of some 8,000,000 
shells at least, the recuperation of which is only partly possible, 

We may conclude that if the Allies take more care in future to 
stop contraband metals and other war requisites than has been 
the case hitherto, Germany cannot possibly continue much longer 
the expenditure of shells and explosives of which only 30 о> 40 per 
cent. can be recovered from the expended shell cases, on a basis of 
12,000 tons approximately, I calculate, of copper required monthly. 

A huge effort has evidently been determined upon for the present 
months of July and August, by the accumulation of all posible 
natural resources, but once this effort has been spent (let us hope 
unsuccessfully), the provision of shells and munitions in Germany 
will suddenly become seriously depleted, with the possibility of 
their military efforts being brought to a standstill. 


German Organisation of the Problem Concerning the Distribution of 
Raw Materials for the Purpose of War on behalf of the 
TE | German War Office. | 

" When the war broke out our War Office had to face the problem 
of providing Germany with the requisite war material on the 
hypothesis of a long war. . This was the origin of the creation on 
August 13th, 1914, of a division of the War Office for supplying 
raw material, the organisation and existence of which is 
described as follows by the Norddeutsche Allgemeine Zeitung :— 

“The object of the Diyision for Supplying War Material con- 
cerns generally the obtaining and distributing of the seizable 
supplies necessary for the requirementa of the Army. The seizures 
and requisitions afford the possibility to dispose of the raw 
materials and to ‘prepare them for the purpose of the country's 


. defence. | 


“ Та case the Government itself does not consume directly this 
raw material its appropriate distribution must be made by 
private industry working on war requisites for the Army. 

The following questions are generally dealt with by the Divi- 
sion for supply of war raw material :— 

" 1. The limitation as far as possible of requisites used in peaoe 
time, the indication of the means to attain this purpose, and to 
replace euch raw material. 

“2, Experimenting with and employing new substances to 
replace raw material.—Reouperation of by-products. 

3. Producing artificial war material by the latest technical 
and chemical discoveries. 

" 4. Establishing, and in case of necessity financially supporting, 
new factories or increasing existing plants. 

“5. Imposing the duty on the interested concerns not to do any 
trade in raw material, and to effect the same only for transformation 
in their own business.  ' | 

“6. The utilising of all possibilities to import such raw material 
from outside, 

7. The obtaining, transporting and distributiug of all stocks exist- 
ing im all occupied enemy territories by which the available stocks 
can be increased. 

"The division of the material haa to be made according to 
orders from the military Government, taking into account the 
qualities required for each particular use or industry. The valua- 
tion of the seized or requisitioned goods is effeoted on the basis of 
prevailing market quotations in Germany. Too low quotations 
should be avoided in order not tu discourage importation, For a 
number of raw materials it had been necessary to fix maximum 
prices, as well as to create organisations, in order to transfer some 
stocks from enemy country to the Fatherland, to accamulate them in 
proper places, to distribute and to account for them. 

“The distribution of raw material is sub-divided between colleot- 
ing and administration Co nmittees for the purpose of defining each 


* This is offering a premium for contraband. 


Raw MATERIAL SUPPLY DIVISION OF THE GERMAN WAR OFFICE. 


— ———— Collection Committees. 
General Division for the study | Requisition Division for the exe- 
of organisation and adminis- cution of seizures and 
trative questions, requisitions, Office of Statis- 
tica. |. — 


ц crt 
Ld 


TUNE ee 
Forwarding Division for tbe 


Professional Committees, 


execution of the forwarding 
orders, and for the institution 
of distribution and collec- 


tion places. &ub«tanoen, 


PRIVATE AND INDIVIDUAL ORGANISATIONS. 


Raw material. Limited companies with 
Control. Committees, 


Kammwoll A G. (Carded Wool, Ltd.) Flax Committee 
Kriegswollbedarf A G. (War Wool Requisites | Jute - 
Co., Ltd.) 
Kriegschemikalien A.G. (War Chemicals Co., | Rubber i 
Ltd.) 
Kriegsmetall A.G. (War Metal Co., Ltd.) Cotton - 
Deutsche Rohhaut A.G. (German Rawhides | Raw Cotton А 
Co., Ltd.) Horsehair Š 


Kriegsleder A G. (War Leather Co., Ltd.) 
Deutsche Holzvertriebs A.G. (German Timber 
Trade Co., Ltd.) 

für Verwertung von Stoffabfallen 
(limitéd company for recovery of by- 
products. ) 


Association. 
A. G. 


Accounting Committees paying a 
Governmental survey tax. 


Valuation and Distribu- | General Raw Material 
tion Committees and Administration in 
Accounting Departments. Brussels, 


Wool Trade Association, Leipzig. 
German Hemp Manufacturers’ 


Forwarding Association of war 
raw material companies | 
Linen Thread Cammittee. 
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individual raw material territory, such Committees being some- 
what like the head of the whole system. The immediate taking- 
over by the Government of all raw material alluded to, was 
hampered by serious drawbacks in practice. Therefore the necessary 
sub-organisations were established on private commercial bases, 
and the form of limited companies with their controlling com- 
mittees was deemed particularly suitable. Such limited companies 
are organised on co-operative bases, 

Tha. profits, however, are not paid out; the Government 
its control by means of a Governmental commission 
ешш right of veto. 

However, when a given industry comprises only a relatively 
emalk-number ef rises which are already affiliated to trust 
Organisations, in such case instead of the above-mentioned limited 
company it is the Valuation Committee which exercises the 
control for which a survey tax has to be paid by it to the 
Government, 

"The working ground of these raw material companies com- 
prises, therefore, the taking-over of all stocks or raw materials 

in their district, derived from the neutral resouroes of 
the country, or from the oocupied territories; the payment of 
requisition bills ; the obtaining of stocks from neutrals; the 
distribution of raw materials; the confirmation of purchase prices 
for requisitioned goods and their selling prices, it being understood 
that any profits made for oo-operative purposes (instead of being 
paid out) once these companies will be liquidated. 

“Quite independent of these raw material companies, to which 
they are adjoined, there are the valuation and distributing oom- 
mittees acting as intermediaries between the interested parties. 

“The Valuation Committees have to fix the prices of seized or 
requisitioned goods for the stocks which have to be seized, in 
accordance with the German market quotatione. The Distribution 
Committees have to distribute to the individual manufacturers the 
raw materials which have been sent to the accounting central oom- 
mittees. The obtaining and carrying away of the stocks existing 
in enemy country are in the charge of the administration of raw 
material in Brussels and of the commercial appropriation offices at 
each halting place of the troops. 

" We submit herewith a general view of the sub-organisation of 
the war division for supply of raw material in the German War 
Office. This is, therefore, the complete scheme of the German 


organisation for war material. 


FORTHCOMING EVENTS. 


med Lifht Railways Association.—Friday, July 16th. At 
38.90 a.m. At Institution of Civil Eagineere, Great George Street, 8.W. 
Seventh Annual Congress. Papers on '' Glimpses into the Obvious,” by 
Mr. A. V. Mason; “ Tramways During War Time,“ by Mr. J. W. Dugdale ; 
“Electric Battery Vehicles as Adjuncts to Tramways,” by Mr. W. Н. L. 
Watson. An informal dinner wil be held in the evening at the 


NOTES. 


Late Legal.—Nxw РНОКОРОВЕ TELEPHONE Co., LTD., 
t. ELECTRICAL SUPPLIES Co., LTD.—At the Westminster County 
Court, on Tuesday, before Judge Woodfall, plaintiffs claimed £95 
damages from defendants, wholesale factors and agente, for detain- 
img a portable telephone beyond a stipulated period. 

Mr. G. C. Kiagsbury, for the plaintiffs said that they were 
manufacturers of various kinds of electrical instrumenta, inoluding 
telephones, and they were the holders of various patents. In 
February last they were in treaty, through an agent in France, for 
the eupply of a new portable field telephone to the French Army, 
and a sample of the telephone was in the hands of their carriers 
awaiting a permit for it to be taken to Paris. On February 26th 
ene of the directors of the defendant company rang up the 
plaintiffs on the telephone, and asked whether they had a good 
telephone for sale. Au affirmative reply was given, and the 
plaintiffs managing director had an interview with one of the 
directore of the defendant company and explained the position, 
stating that the sample telephone should be obtained from the 
cerriers and submitted to the defendants the following day if 
possible Large supplies were spoken of, it being understood that 
about a hundred telephones a week might be required. On 
March 2nd, the sample telephone was obtained by the plaintiffs and 
handed over to the defendants on the understanding that it would 
be returned the following day. It was net so returned, however, 
and the defendants detained it until May 5th, thereby occasioning 
the plaintiffs very considerable loss, although they only claimed 
495— £20 being the value of the telephone. 

Mr. Charles Isaac, managing director of the plaintiff company, 
in giving evidence, said that when he first spoke to one of the 
directors on the telephone, the latter expressed a hope that the 
plaintiffs would be able to deliver to them at least 100 field tele- 
phones a week. When the sample was submitted, it was clearly 
stipulated that it must be returned on the following day, and the 
fact that this was not done had been a loss to the plaintiffs of a 
very considerable sum, 

Crow-examiaed, Witness denied that the defendants said they 
desired to get the sample telephone in order to submit it for the 
epproval of the French Government. Mr, Roden, the director of 
the defendant company with whom witness had the interview, 


told him that he wished to submit the eample toa customer in 
London, and would return it without fail on the following day. 

Mr. A. H. Nicolson, engineer to the plaintiff company, said when 
he went tothe defendant company to superintend a slight repair 
to the sample telephone, consequent.on an accident, he heard Mr. 
Босе say that the telephone waa to be returned the following 

y. 
For the defence, Mr. Roden said that in the interview with Mr. 
Isaac, on March 2nd, he told him that the defendant company had 
received a large number of orders for field telephones, and Mr. 
Ieaac seemed surprised at the magnitude of the orders mentioned, 
and asked if they were for any of our Allies. Witness replied that 
they were intended for the French Government. 

Oross examined, Witness denied that he promised the return of 
the sample telephone on the day following the interview. 

His Honour said he wished it had been left to a jury to decide 
whose memory could best be relied upon. The only issue was 
whether there was an agreement to return the sample telephone 
on the day after the interview on March 2nd, aud he had come to 
the conclusion, after weighing all the evidence and correspondence, 
that there must be judgment for the plaintiffs. The sample 
telephone had, however, been retarned to the plaintiffs by the 
defendants, and, under those circumstances, he gave judgment for 
the plaintiffs for 402. and ooste. 

Jadgment was entered accordingly. 

City IMPORTING Co. v. DEFRIES & GOLDMAN,—Iu the Lord 
Mayor's Court, on Tuesday, before the Common Serjeant (Sir F. 
Boganquet, К.С.) and a jury, a claim was made by plaintiff, of 
Chiswell House, Finsbury Pavement, E.C., against Defries & Gold- 
man, Ltd., 59 and 60, New Oxford Street, to recover £10 0a, 9d. 
for electric bulbe sold to the defendants. 7 

Mr. Herbert Jacobs, counsel for the plaintiffa, said that on Feb- 
ruary 22nd electric bulbs were delivered to the defendante, pur- 
suant to an order, amounting to the sum of £41 Is. Id. Payment 
of the apcount was not made, and various applications produced no 
result, Ultimately the plaintiffs allowed the defendants to return 
4,470 electric bulbs, the defendante retaining 1,350, probably 
because they had sold them, the price of which, acoording to the 
original contract, was 14s. 104d. per 100, which worked out at the 
sum now sued for. 

Mr. Rueben Segal, partner in the plaintiff irm. gave evidence of 
having received an order from the defendants for 5,820 electric 
bulbs, Of those the defendants had retained 1,950, the price of 
which was now sued for. : 

The Common Serjeant, in addressing the jury, said the electric 
lampe in question seemed to be & cheap lot, something lees than 
iod qj 100. But, he added: “I daresay it is as much as they are 
wo 2 

The jury returned a verdict for the plaintiffs, there being no 
appearance on behalf of the defendante, and upon the application 
of the plaintiffs’ counsel the claim was amended to £10 0s. 90. 


Copper.—Messrs. Н. R. Merton's fortnightly statistical 
circular shows a considerable increase in European visible suppliee, 
the quantity for the end of March being 38,041 tons, an increase 
of 3,951 over that registered for the end of May. English sup- 
plies during the month have increased by 2,311 tons, and French by 
2,240 tons. In detailed supplies we find that arrivals in Europe 
from North America have been exceptionally small, not reaching 
half the pre-war average. Spain and Portugal continue to send 
in an encouraging quantity, the amount exceeding the pre-war 
average by nearly one-half. Unclassified " other countries” also 
show up well with about one-third more than the pre- war average. 
Chile shipments were full on the month, but the destination of 
these is stated as Europe and U.S.,“ which may, of course, mean 
that the U.S. have been taking the larger quantity. Australian 
shipments are low at 2,500 tons, Total deliveries for the month 
are low at 28,185 tons, though by no means the lowest for the 
year. 

Electrical Convention at San Francisco.— Last 
month the Annual Convention of the National Eleotric Light Asgso- 
ciation of the United States was held at San Francisco, and was a 
highly successful event, Mr. E. W. Lloyd, of the Common- 
wealth Edison Co, of Chicago, was elected president for the new 
year. President Н. H. Scott, remarking that the electricity ocom- 
panies were giving the public six times ав much light for $1 as 
15 years ago, while the consumers were requesting reductions in 
the price per KW.-hour, said that it brought home forcibly to 
them that the sale of energy on a "straight kw.-hour rate was 
not equitable, but that in addition to a rate for energy they should 
have a demand charge and a fixed charge per customer. 

The membership of the Association amounts to no lees than 
13,448, an increase of 431. 

Daring the year 150,000 copies of the Association s Bulletin 
were issued, and the Publications Committee distributed nearly a 
million pieces of printed matter. 

It was stated that returns from 100 towns of 5,000 inhabitante 
and under showed that 58 per cent. of the houses were wired ; in 
towns of 5,000 to 10,000 inhabitants the proportion wired was 
54 per cent., and between 10,000 and 20,000, 60 per cent. On the 
Pacific Coast the ratio was no less than 98 per cent.; the Atlantic 
Coast showed the lowest percentage. 

The surplus of assets over liabilities was $31,247 ; the income for 
1914 waa $136,327, and the expenditure $122,811. 

In an address Mr, Samuel Insull said the Association represented 
an industry with an annual gross inoome of more than £70,000,000 
earned by central stations having а total rating above 8,250.000 H. P. 
of which one-third was derived from water-power. In 1914 
110 million lamps were manufactured in the United States, out of 
a world production of 250 millions, 
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Educational.—The following awards have been made 
in the Faculty of Engineering at Univeraity College :—Archibald 
Р. Head Medal and Prize, В. С, Drummond; Studentship in 
Heating and Ventilating Engineering, G. F. Mitchell. 


Inquiries.—Makers of the Pyrotite fuses (centre 
contact, Elison screw) are asked for. 


Electrical Opportunities in China.— China presents 
an exceptional opportunity now for American manufacturers of 
electrical machinery and appliancer. according to Mr, J. H. Lee, 
electrical engineer and manager of the Lee Brothers Importing 
and Exporting Co., of Shanghai, China. Mr. Lee is a member of 
the Honorary Commercial Commission of the Republio of China, 
which is making a tour of the United States in the interest of 
oloser trade relations between the two countries, In talking with 
& representative of the Electrical World, he outlined how the 
European war had affected the electrical supply business in China. 
For instance, his company formerly handled exclusively wire made 
in Austria. That source being shut off, and no other having 
developed, the price of the wire required to meet the Chinese 
demand has increased to nearly three times whet it was at the 
beginning of the war. Many other electrical producta have been 
affected similarly. 

The previous inability or lack of desire of American electrical 
manufacturers to compete in price with European producers was 
mentioned by Mr. Lee. He also stated that American goods were 
usually of better quality than the Chinese market demanded. He 
oonsiders that the price handicap has been overcome, perhaps 
permanently, by other conditions, and that manufacturers of the 
United States are evidencing a desire to meet the lower quality 
requirements of the Far Eastern trade. | 

Mr. Lee has made arrangements to represent several American 
manufacturers of electrical machinery, supplies and appliances in 
China. He also is negotiating with other concerns. It is his 
plan to supplant all his previous European accounts with American 
connections. 


Trade with South America,—Mr. Calvert Townley, of 
the Westinghouse Electric and Manufacturing Co., recently made a 
tour through South America on behalf of his company’s affairs, 
including every country in that continent except Paraguay, 
Ecuador and the Guianas. The trip lasted over six months. 

On his return he told a representative of the Electrical World 
that in talking of the conditions existing on that continent it was 
easy to fall into the error of considering South America as a unit, 
whereas it was composed of many very distinct units where widely 
varying conditions prevailed. The various South America 
countries were as different from one another aa Canada, the 
United States and Mexico. But all South American nations had 
established lines of activity—methods of doing business through 
channels which were satisfactory to them and which they were 
not anxious to change. It would be a serious mistake to think of 
South American markets, as many people seemed to do, as trees 
laden with ripe fruit waiting to be picked ; rather were they more 
like fertile fields ready for the planting, but from which crops 
oould be reaped only after a lapse of time and by careful and 
intelligent cultivation. Also at the present time the purchasing 
power of all the South American countries was considerably below 


normal owing to the fact that their revenues came largely from 


exports, and the markets for these had been curtailed tremendously. 
Europeans had cultivated the South American trade, they had 
established banking and shipping facilities, had invested their 
money in South American enterprises and had organised with 
varying degrees of thoroughness commeroial campaigns to get 
South American business, 

Those who believed that any of the European nations now at 
war would be permanently out of business in South America after 
peace was conoluded, were liable to be very sadly mistaken. In 
the future they must expect to have to meet just as keen competi- 
tion as in the past, and the interference with trade between 
South America and Europe caused by the war was only 
temporary. 

Mr. Maurice Coster, export manager of the same company, said 
that the country need not look for any great improvement in trade 
with Central and South America until the European war had been 
brought to a close. The Central and South American countries, 
with the possible exceptions of the Argentine Republic and the 


United States of Colombia, were not in a position to finance new 


enterprises. 

Ia order to ensure permanent success and an increase in export 
trade, the statutes relating to this subject must be revised. The 
Sherman Act should be amended in order to exclude from ite pro- 
visions foreign business. Some of the foreign representatives 
acted in the capacity of trade spies,” and furnished their Govern- 
ments with information concerning the business done by subjects 
of competing countries: They even went to the extent of supply- 
ing their Governments with detailed copies of invoices of 
American manufacturers made collectible through foreign banks. 

The Government should adopt a definite policy favouring foreign 
trade, and the banks should be prepared to assist in financing 


Central and South American (Governments and deserving enter- 


prises in those countries, just as foreign banks had done for years 
with scarcely any losses. Foreign manufacturers have in the past 
investigated foreign enterprises, and, upon favourable report of the 
Government agent or other responsible party, have been able to 
secure the assistance of their banks in financing. The United 
States must not deceive iteelf by expecting that the war would so 
cripple European competitors as to make their competition negligible 
in the future, 


Patents and Alien Enemies.—Application has been 
made to the Board of Trade for the avoidance or suspension of 
patents Nos. 21,027/03, granted to Hamilton, and 26,359/12 and 
12,926/14, granted to Hamilton & Ferranti, Ltd, by Mesara. 
Ferranti, Ltd. 

The application of Messrs. Babcock & Wilcox, Ltd, for the 
avoidance of Patents Nos. 27,516/11 and 19,696/12 has been 
abandoned. 


Appointments Vacant.—Sub-station attendants, for 
the period of the war for the Birmingham Corporation ; improver 
for Hebden Bridge U.D.C. electricity works ; meter superintendent 
(£2) for Beckenham U.D.C. See our advertisement pages to-day. 


Technical Colleges and War Work,—4Amongst the 
greatest difficulties that British instrument-makers have to con- 
tend with are the lack of skilled workmen and the scarcity of 
toole, such as bench lathes, X», at a time when the national 
service demands the greatest possible output. In this connection 
a suggestion that we have received: from Mr. R. W. Paul is worthy 
of consideration by the governors of technical colleges, who, we 
are sure, would gladly ses any opportunity to help on the 
nation's work. Mr. Paul points out that the holidsys are 
approaching, when the staffs of the colleges—and the machines 
—will be liberated from their normal duties. The oolleges 
usually employ at least one skilled mechanic each. 
and in some cases very expert instrument-makers, whose 
services during the vacation would be heartily welcomed by firms 
engaged on this class of work ; the lathes and other small machine 
tools would also be most acceptable if loaned or hired to the 
manufacturers until the autumn. We commend this suggestion 
to the governing bodies of these public institutions, in the belief 
that they will be acting in accordance with their duty to the 
nation by adopting it ; the skilled craftamen must, of course, decide 
for themselves, but we feel sure that most of them will be only 
too glad of the opportunity to take part in war work. Mr. Paul 
will be pleased to make the necessary arrangements, and to pat 
correspondents in touch with other instrument.making works if 
desired. 


Metropolitan Association of Electric Tramway 
Managers.—Members of this Aesociation accompanied by а 
number of friends visited Bournemouth on Wednesday of last 
week, where they were met on arrival by Mr. I. Balfin, general 
manager of the Corporation Tramways. A special car conveyed the 
party to the Hotel Metropole, where an excellent luncheon was pro- 
vided, and the comfort of the inner man having been satisfied, a 
motor char. à-banc tour through the most interesting and beautiful 
parts of Bournemouth, Poole and Christchurch occupied some three 
houra of the afternoon. On returning to the hotel, the party 
having taken tes, a move was made to the station, and at 7.11 the 
homeward journey began, dinner being served soon after leaving 
Bournemouth. Waterloo was reached at 10.30, aud the visitors 
tired, but thoroughly pleased with their day out, separated for 
home, sweet home. 

The hospitality of Mr. Bulfin wae greatly ‘appreciated by the 
company, which included many well-known and distinguished 
members of the electrical fraternity, and was eloquently acknow- 
ledged by one of them, and Mr. T. B. Goodyer, the popular, energetic 
and genial secretary of the A*sociation, was simply ubiquitour, 
much of the sucoess of the day being due to his untiring efforts 
from start to finish. 


Volunteer Notes.—3Rb. ВАТТ. (OLD Boys) CENTRAL 
LONDON REGIMENT (VOLUNTEERS).—Battalion Orders by Colonel 
S. G. Grant (Officer Commanding), Thursday, July 8th, 1915 :— 

WEEK END PaRADES.—Saturday.—The Battalion will parade at 
Baker Street Station at 2.30 p.m. "C" Company, under the com- 
mand of Mr. C. F. Holland, will detrain at Wembley Park to take 
up a defensive position near the Remount Buildings, throw out 
Outposts, and watch the approaches from Edgware, Hendon and 
Neasden. When attacked, they will fall back on the Remount 
Depot. 

"A," "B" and "D" Companies, under the command of Mr. 
H. O. King, will detrain at Kilburn Station, and the Officer in 
command will make what arrangements he thinks fit to carry out 
the attack on the Remount De; ot at Wembley. 

Bounps.—A line drawn from Preston to Eigware; the Edgware 
Road and Metropolitan Railway on the south. Captain Eastwood 
will act as umpire, and at the end of operations will send a report 
in to the Commandant. In the absence of Captain Eastwood, 
Mr. W. Ridd will perform this du'y. 

Sunday.—6 a.m., Reveille; 10 a.m., Church Parade; 10.20 P. w., 
Company and platoon drill ; 2.30 p.w., battalion parade. 


A. G. JOINER, Captain and Adjutant. 


A Steam-Electric Dredge.—The Mambuloa Placer 
Co. has ordered from the New York Engineering Cd. a gold 
dredge to operate in salt water in the Bay of Mambuloa, on the 
north shore of the Province of Ambos Camarines, Island of Luzon. 
According to the Engineering and Mining Journal, the machinery 
will be electrically driven, the electric power being generated on 
board by a steam turbo-generator. The dredge is designed to dig 
55 ft. below water line and to stack 35 ft. above the water line. 
A high-pressure pump will furnish water for washing, being driven 
by а 125-H. . motor, and a low-pressure pump will be operated by a 
75-H.P. motor. 
usual accessory pumps for the power plant. A travelling crane, 
separate stacker hoist and other modern equipment will be pro- 
vided. It is stated that the total cost of the dredge when erected 
will be about $250,000, — Financial Times · 


Besides these, there will be fire pumps and the 
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Parliamentary,—Rora. ASSENT.—The following Acts 
have received the Ament :—Electrio Lighting Orders Con- 
firmation (No. 1) Act, 1915. Tramways Orders Confirmation Act, 
1915. 

Electrolytic Disinfectant.— In the course of his 
ansual report on the working of the electrolytio plant at Poplar, 
mentioned in our last issue, Dr. F. W. Alexander, medical officer of 
health to the borough, states that the hypochlorite of magnesia 
solution is ptepared by the electrolysis of water, containing certain 
definite proportions of sodium chloride and magnesium chloride. 
In spite of adverse criticisms, the process has been a success for 
eight years. 

Hypochlorite of magnesium belongs to the magnesia and not to 
the alkali group; it is not osustio, is non-poisonous, and to the 
elothes is the least destructive of all the hypochlorites. It is 
obvious that the stable solutions of electrolytically-made hypo- 
chiorites of magnesium are preferable to those of sodium and 
potassium or even calcium, beoause for the purpose of rendering 
the three last-mentioned solutions stable there would have to 
be used hydroxide of the alkali metals or calcium, which 
are extremely caustic, alkaline, and very soluble, and where 

varying strengths of eleotrolytic fluid, containing the hypo- 
chlorites of sodium and potassium, are produced, one may add teo 
much or too little of the hydroxides of the alkalis when working 
with unskilled labour. But when the extremely insoluble 
hydroxide or oxide of magnesium is added and mixed, опе сап 
add and чє in any quantity, but only the necessary amount will 
be absor 


I. I. E. A. Meeting: Electric Vehicle Discussion.— 
Та referring to the remarks of Mr. Meaden, of Wolseley Motors, 
ТАА, in the electric vehicle discussion at the recent I.M.E.A. 
meeting, we inadvertently stated that his firm made instead of 
" supplied both petrol and electric vehicles. It is, of course, well 
known that Wolseley Motors, Ltd., are introducing the Baker 
electric, an American production, to this country with the inten- 
tion of finding out if thers is a market and supplying it. Under 
the circumstances, the firm being large aanatastarers of petrol 
vehicles, we may be permitted to hope that they will soon find it 
to their advantage to build the electric also. 

Fatality.—While George Taylor, electrician to Messrs. 
William Baird & Co., Ltd., Muirkirk, was at work on one of the 
high arc lamps he fell from the platform to the ground, fracturing 
his skul and also receiving & severe scalp wound, He was 
removed to hospital in a serious condition. 


en] 
OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
alas electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted аз to their movements, 


Central Station Officials.—O wing to the serious 

э, meg of the electricity staff, the Bridlingten T.C. has had to 
Мв. Овоокв leave to join the Foroes. 

Mz. A. C. Cramp, the borough electrical engineer of Cro 
has been nominated by the Board of Management of ihe Mao: 
politan Munitions Die Mies (eere aln 8 
of the Croydon area. 

Мв. F. WHITEHEAD, shift ы in the Accrington Oorpora- 
tion electricity иша resigned, and Mr. А. GOWARD, of 
Oswaldtwistle, has been appointed to fill the vacancy. 

Мя. C. NEWTON RUSSELL, the borough electrical engineer of 
Shoreditch, has been appointed by the Metropolitan Munitions 
Committee to be manager of the Eastern District of London. 

IX. 5 pes aiu engineer-in-charge at the Bermondsey 
electricity works, has resigned his appointment. MR. SPARROW, 
ewiteh board attendant, is in | future to be paid 38е. instead of 338, 
per week. while taking a shift 

Ms. G. W. LEEDER, of Bunoorn, has been appointed shift engi- 
neer at Eccles, in place of Мв. A. HELLIWELL (resigned). 

Мк. E. J. Jarvis, of Devonport cancers A works, has been 


granted s commission as second-lieutenant in the Hampshire 
(Fortress) Royal Engineere. 
The West Town Council on Tuesday night appointed 


Ив J. W. Sparx, electrical engineer and mung er to the County 
hs of the Plymouth, Devonport and Stonehouse area, as 


Boroog 
its borough electrical engineer, at £400 per annum. 


Tramway Officials. MR. STANLEY KETTLE has 
resigned his position as chief assistant to the Musselburgh and 
District Electric Light and Traction Co., and has been appointed 
assistant engineer and depot superintendent to the Sunderland 
District Electric Tramway Co., Ltd. Before going to Musselburgh 


he was for three years assistant engineer for the Ayr Corporation. 


Tram ways. 
The Derby T.C. has appointed MR. GILBERT MANN, of Birken- 


head. as car-shed superintendent at the Osmaston Road tramway 


ETTE at £150 a year. 
C. J. SPENCER, general manager of the Bradford City Tram- 


ways, has been appointed a transport officer on the Headquarters“ 


Staff of the Bradford City Volunteer Foroe. Mr. Spencer holds 
the rank of Pistoon Gommander. 


Tbe Maidstone T.0. has increased the salary of the tramway. 


menage, Ив. LAMBERT, by 225 а year, as from July let. 


General.— MR. J. SHEPHERD, as. previously mentioned 
in this column, is terminating his engagement with the London 
County Council to continue the practice of consulting engineer 
carried on during the past 24 years by Mr. T. Б. Watney, at Leeda, 
under the name of Shepherd & Watney. For 15 years Mr. Shep- 
herd held responsible positions with leading manufacturing oom- 
panies, turning out practically every type of electrical and other 
plant, and for the past 13 years he has been with the London 
County Council tramway depariment; for eight years he was 
chief assistant electrical engineer, and sinoe 1910 he haa had entire 
charge of the electrical work of the undertaking. The capital 
value of the plant directly in his care was 42,340,000, with an 
annual output of 150,000,000 units, which is larger than that of 
any other municipal undertaking i in the world. He has also assisted 
in the preparation of the various bulk electric supply schemes for 
Greater London. Naturally, Mr. Shepherd has had & wide and 
varied experience in connection with nearly every type of engin- 
eering plant, and his numerous friends will join with usin wishing 
him every suocess in his new sphere of work, We understand that 
Mr. Watney will continue his interest in the practice in an advisory 
capacit y. 

Among the naturalisation notices in the London Gazette we 
observe the following :—JENS ORTEN-BOVING (Sweden), oivil 
engineer, Ingatestone, Essex, oath of allegiance dated May 28th. 

Mr. Н. Т. MATTHEW has been appointed Pacific Coast repre- 
sentative for the Society for Electrical Development. For six 
years Mr. Matthew acted in the capacity of business manager of 
Electrotechnical Industry (now Metallurgical and Chemical 
Engineering), after which he was traneferred to the Chicago office 
of the MoGraw Publishing Co., as western manager for the Electrical 
World, For the past three years he has represented the McGraw 
publications on the Pacific Coast. 

A wedding has been arranged and will take place quietly at St. 
Margaret's Church, Westminster, on July 21st, at 3 p.m., between 
Мв. Horace Boot, consulting engineer, M. I. Mech E., M. I. E. E., 
Past President, Inst. Municipal Engineers (borough electrical 
engineer of Tunbridge Wells from 1895 to 1910), and Mabel, 
daughter of Thomas Baker, Esq., of Holt. Owing to the war 
there will be no reception, but all friends will be heartily weloome 
at the ceremony. 

The managers of the Royal Institution have re-elected SIR 
JAMES DEWAR, F. R. S., Fullerian Professor of Chemietry for a 
period of three years. 

Mn. W. Brooks SAYERS, who has until recently been engaged 
as milling machinist at the Royal Aircraft Factory at Farnborough, 
and is experienced in electric motor drives for machine tools, is 
relinquisbing that work and opening an office at 27 and 28, Great 
Russell Street, London, W.C., where he will take up initiatory and 
instruction work. 

A large gathering of Freemasons assembled at the Great 
Eastern Hotel, on Thursday last week, on the occasion of the 
Installation Festival of the Rolling Lodge, when Mr. J. W. 
BULLEY (London manager to Messrs. Acoles & Pollock, Ltd., of 
Oldbury) was installed in the chair for the ensuing year. Among 
the visitors were several Grand Lodge officers, The party 
dined together in the Norfolk Room. Mr. Bulley announced that 
it was his intention to go up to the next Boys’ Festival as a 
steward, and sums amounting to 30 guineas gave the matter a good 
send off. Mr. Barlow, director of Acoles & Pollock, Ltd., in replying 
for the visitors, announced that the directors had subscribed £5 5s. 
as a memento of the oocaeion. 


Roll of Honour.—Among the announcements of appoint- 
ments of officers to be Oompanions of the Distinguished Service 
Order are the following :— 

Lieut. Vrvian AUGUSTINE Cairns-CLeary, 4th Signal Co., R. E., “ for great 
gallantry in personally superintending the laying of the telephone lines every 
night over a large area of country which was continually shelled. I$ was due 


D his personal exertions and example during the pericd of April 27th to 
e. 8rd, 1915, that the communications with the brigade were kept up so 


Major WiLLIAM FREDERICK MAxwELL, В.Е. (atid. Lahore Divl. Signal Соу.). 
— Near Ypres during the operations from April Mth to May 4th, 1915, he 
rendered excellent service when responsible for maintaining the signalling 
communications of the division, under most trying circumstances. The work 
was continuous hes and he also had to direct the constant of lines cut by 
me con heavy fire. This officer has done consistentiy well throughout 


poe pend Hener Моквлит STANFORD, 88nd Batt. R.F.A., '' for consistently 
gallant conduct both at Neuve 3 and again on May 9th, 1915, during 
operations near Rouges Bancs, in keeping up communication by mending 
telephone wires under heavy fire,” 

The Chesterfield Corporation electricity works have suffered a 
great loss owing to the death of Mr. T. E. BENNETT, second 
assistant engineer, who was shot in the trenches at the Front on 
Wednesday last week. Mr. Bennett, who was 33 years of age, had 
been with the Corporation for nearly 10 years, and he, with several 
other members of the staff, joined the 6th Notts. and Derbys in 
November last, and proceeded tothe Front in February. This is 
the first death amongst the large number of the Chesterfield 
lighting and tramway staff who are serving their country in various 
branches of Н.М. Forces, and great sympathy is felt with Mr. 
Bennett'a family, who reside in Nottingham. 

Sergeant FREDERICK J. FULLER, of the Royal Engineers, one of 
the charge engineers at Beckenham U. D. O. electricity works, was 
mentioned by General French in his last report for Distinguished 
Service in the Field, . 

Poignant interest attaches to the award of the D.C.M. to Lance. 
Corporal BEAGIN, of the ;/7th Worcesters, T. F., who before the war 
was an electrician employed by Mesers. Whittaker, of Dudley. 
Beagin secured the distinction near Le Gheer, on April 19th, when 
the telephone wire, having been out at an isolated post, which the 
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enemy was shelling, Beagin at once voluntarily proceeded 100 
yards across an open space, under shell and rifle fire, and connected 
up the post sgain with a spare instrument. Before the announce- 
зао the award, Beagin's death through wounds was officially 
reported. i 

Private HAROLD Kay, 1/6th Manchester Regiment, who has 
died from wounds received in action in the Dardanelles, was the 
only son of Mr. T. О. Kay, secretary to Browett & Lindley, Ltd., 
engineers, of Patricroft, with whom he was being trained. He 
had previously been with the British Westinghouse Electric and 
Manufacturing Co., Ltd., and Dick, Kerr, & Co., Ltd., of Preston. 
He was 21 years of age, joined the Territorials on the outbreak of 
war, and was drafted to Egypt three weeks later. 

Mr. F. G. SANDS, formerly engaged at the Ilford U. D. C. elec- 
tricity worka, has been killed iu action in the Dardanelles. 
Private A. L. Нортом, of the Liverpool Scottish, who was an 
apprentice at the Corporation electricity works at St. Helens, has 
been wounded by a shell in France, and is in hospital at Rouen 
recovering. He joined last September, and went to the Front in 
January. 

Private JOHN ORAIG BURKE, of Oldham, who is reported to 
have died of wounds received in action, was 23 years of age, and 
was in the employ of Messrs. J. P. Hall & Co., electrical engineers, 
Werneth, Oldham. 

Private W. H. Nrxon, R. M. L. I., Portsmouth Battalion, was 
killed in action in the Dardanelles, on May 3rd. He was formerly 
assistant electrician at Messrs, Cochrane's Stanghou mines. 

The Times states that Lieutenant HuGH BOUCHIER PHILLIMORE, 
A. M. I. O. E, 8th Argyll and Sutherland Highlanders (T. F.), who 
was wounded on June 15th in France and died the same day, was 
educated at Haileybury, and took un engineering and science, 
gaining the Whitworth Exhibition. Не was for a time in the 
F.M.S. Civil Service, and more lately engaged in metallurgical 
work at Kinlochleven, Argylishire. He received his commission 
in November, 1913, and after the outbreak of war volunteered for 


d dg service, and accompanied his battalion as machine-gun 
officer 


Obituary.—The death occurred last week of Captain 
HALSALL OWEN, of Barfield, Appleton, Cheshire, Deceased was 
educated at Liverpool College, and began his business career with 
the Horseshay Bridge Building Co., of Shropshire, and later was 
engaged at the electrical works of Messra, Р. R. Jackson, Man- 
chester. Subsequently he joined the firm of Monks, Hall & Co., 
Warrington, and was appointed secretary and engineer; and in 1911 
he was appointed engineer to the Frodingham (Lincolnshire) 
Steel and Iron Co, Following severe illness in the same year, he 
retired. He had had long service with the old Volunteers and 
with the Territorials, and he offered his services to his country 
upon the outbreak of war, but failed to pass the medical test. He 
was in his 35th year. 

At the funeral of the late MR. C. E. SPAGNOLETTI, Honorary 
Member and Past President of the Institution of Electrical Eagi- 
neers, which took place at West Hampstead Cemetery last Friday, 
July 2nd, the Institution was represented by Sir John Snell 
(President), Prof. Carey Foster, F. R. S., Dr. S. P. Thompson, F. R. S., 
Mr. J. E. Kingsbury, Mr. Roger T. Smith, Mr. H. Hirst, and Mr. 
P. F. Rowell (secretary). 

Mr. ERNEST LONG, electrical engineer, late of Newcastle-on- 
Tyne, died at Scotton Grange, Knaresborough, on July 8rd. 


NEW COMPANIES REGISTERED. 


Siluminite Insulator Co., Ltd. (140,804).—This company 
was registered on June 28th, with а capital of £1,500 in £1 shares, to 
acquire and turn to account any invention relating to the manufacture, pro- 
eme een PN M distribution and use of electric 
insulating materials. of a ünds, etc., and to adopt an agreeme 1 
W. E. W. Richards. The subscribers are: E. Spencer. 10, St. nc PLA. 
F. W., barrister. 550 shares; W. E. W. Richards, 133-6, High Holborn, W. . 
consulting engineer, one share, Private company. The number of directors 
is not to be less than two or more than five; the subscribers are to appoint 
the first. Qualification, £50. Solicitors: Beckingsale & Co., 34, Copthall 
Avenue, E.C. | ' ' 


, Cahirciveen Electric Light and Power Co., Ltd. (4,259).— 
lhis company was registered in Dublin on June 29th, with 4 capital of 
£1,800 in £1 shires, to carry on at Cahirciveen, Co. Kerry, the business 
of an electric light supply company in all its branches. The subscribers are: 
Rev. P. Browne, Cahirciveen, 100 shares; T. Ryan, Cahircivcen, merchant 
50 shares; Miss J. A. O'Sullivan, Cahirciveen, 30 shares; Rev. T. D. 
O'Sullivan, Cahirciveen, 25 shares; : Leslie, J. P., Cahirciveen, 25 
shares; J. Е. Mannia, F. R. C. S., Cahirciveen, 20 shares; T. Sugrice, Cahir- 
civeen, merchant, 15 shares. The number of directors is not to be less than 
three or more than six; the first are T. B. Morley, J. Brenhan, T. C. Fitz. 
gerald, M. J. Healey, P. J. Reardon, and E. L. Cantwell, Qualification, £25. 
Registered office: Power House, Cahirciveen. ш { 


Bachelet French Syndicate, Ltd. (140,823).—Registered 
June 30th, by Wake, Wild & Boult, 158, Aldersgate Street, E.C. Capital 
4 50.000 in 2.1 shares. Objects: To adopt an agreement with H. G. Barrett 
to acquire, and turn to account patents, licences and rights, to carry on the 
business of manufacturers of and dealers in any articles capable of being 
manufactured thercunder, and that of founders, tool makers, metal workers, 
boiler makers, electricians, electrical. mechanical, and general engineers, 
generators and storers of electricity, etc. The signatories (with one share 
each) are: W. E. Newell. 166, Piccadilly, W., secretary; J. S. Murray, 166, 
Piccadilly, W., gent. Private company. The first directors (to number not 
less than two or more than seven) are С. Vane (chairman), 166, Piccadilly, 
W.; H. G. Barrett, Mill Lane, Clayton, Sussex; D. S. Crowther, Hay Green. 
Kingston Hill, Surrev; T. B. Burnham. Woodhurst. Crawlev; A. Dent, 55, 
Les Park, Blackheath, S. E.; and E. Alderton. 42. Piccadilly, W. Qualifica- 
tion. £5. Remuneration, 10 per cent. of the profits available for distribution 
for dividend, divieit'e, Registered office: 166, Piccadilly, W. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


British Sherardizers, Ltd.—Debenture, dated June 10th, 
1915, to secure 4,600, enara on company's property, present and future, 
including uncalled capital. older: W. J. Halsey, 23, Queen Anne's Gate, 


Carville Site and Power Co., Ltd.—Issue, on June 18th, 
1915, of £10,000 debentures, part of a series of which particulars have already 
been filed. 


Vactite Wire Co., Ltd. (105,696).—Capital, £450 in £1 
shares. Return dated December 31st, 1914 (filed May 27th, 1915). Ml shares 
taken up; 62 paid; 4,448 considered as paid. Mortgages and charges, £1,700. 


Van Raden and Co., Ltd. (78,383).—Capital, £10,000 in 
El shares. Return dated January 14th (filed May 8th), 1915. 6.754 shar: 
taken up; £1 per share called ир оп 4,654 shares; £4,654 paid; 452.100 
considered ах paid on 2,100 shares. Mortgages and charges, 4.600. 

North Metropolitan Electrical Power Distribution Co., Ltd. 
—Particulars of 25, 000 debentures, created by resolutions ef June I7th. 
1909, and May 6th, 1915, filed pursuant to Section 93 (3) of the Companies 
(Censolidation) Act, 1908, the amount of the present issue being C5. 00. Pro- 

rtv charged: The company's undertaking and property, present and future, 
including uncalled capital. No trustees. 


General Cable Manufacturing Co., Ltd.—Debenture, dated 
June 24th, 1915, to secure £1,000, charged on the company's undertaking and 
property, present and future, including uncalled capital. Holders, Aube! 
Grenier & Co., Cossony-Gare, Switzerland. 


Oxford Electric Co., Ltd. (34. 685).— Capital, £175,000 in 

£95 shares (15,000 preſ.). Return dated. March 19th, 1915. 20.000 ord. and 
11,000 pref. shares taken up; 45 per share called up on 13.200 ord. and 
10,000 pref., and 41 per share on 1,000 pref. shares; £118,550 paid (including 
£1,550 paid оп 310 ord. shares forfeited); £34,000 considered as paid «n 
6,800 shares. Mortgages and charges, 550,000. 
. Nalder Bros. and Thompson, Ltd. (62,214). —Сариа!, 
4,292,200 in C1 shares (10.000 pref.). Return dated December 10th, 1914. 
9,461 pref. and 11,370 ord. shares taken up; £1 pec share called up on 9,461 
pref. and 1,370 ord.; £10,831 paid; 10.000 considered as paid on 10,000 
ord. shares. Mortgages and charges, nil. Return of allotments made up 
to April 24th, 1915, shows a further 539 pref. and 161 ord. shares allor 
for cash, 

Oldham, Ashton and Hyde Electric Tramway, Ltd. 
(55,318).—Capital, £100,000 in C shares (50,000 pref.). Return dated April 
5th, 1915. All shares taken up; £100,000 paid. Mortgages amd charges, 
£47,000, 


Northwood Electric Light and Power Co., Ltd. (66.312). 
Capital, C30. 000 in CI shares (15,000 pref.). Return dated March Iih, 1315. 
12,507 ord. and 6,880 pref. shares taken up; £1 per share called up on 8.282 
ord. and 6.880 pref. shares; £15,162 paid; 4:4.325 considered a» paid un 
4,225 ord. shares. Mortgages and charges, 4, 625. 


Vera Cruz Telephone Construction Co., Ltd. (107,144).— 
Capital, £10,000 in 4,1 shares. Return dated February Ist, 1915. 9.6.57 
shares taken up; 452,900 paid; £7,155 considered as paid. Mortgages and 


charges, nil. 


West Naples Tramways and Valfortore Railway Co., Ltd. 
(107,436).—Capital, 50,000 in C shares. Return dated December ЗІМ, 
1914 (filed May 27th, 1915). 7,920 shares taken up; £l per share called up 
on 920; £713 12s. 6d. paid, leaving £206 7s. 6d. in arrears; 7,000 con- 
sidered as paid on 7,000 shares. Mortgages and charges, nil. 


London Electrical Trading Co., Ltd.—Particulars of 
£2,000 debs., created March 16th, 1915. filed pursuant to Section 93 (3) of the 
Companies (Consolidation) Act, 1908, the amount of the present issue being 
£200. Property charged: The company's undertaking and property, present 
and future, including uncalled capital. No trustees. 


Brilliant Arc Lamp and Engineering Co., Líd.—Second 
deb. dated June 23rd, 1915, to secure 4,90, charged on the company's under- 
taking and property, present and future, N uncalled capital. Holders: 
S. H. Cohen, 4. Grosvenor Gardens, Willesden Green, N.W., and M. Nord- 
wald, 125, Brondesbury Road, N.W. 


Brook, Hirst and Co., Ltd. (95,264).—Capital, £20,000 
in £1 shares. Return dated January láth (filed May 14th, 1915). 12,500 
shares taken ир; £12,500 considered as paid. Mortgages and charges, £7,000. 


Gell Telegraphic A pliances Syndicate, Ltd. (78,405).— 
Return dated March 13th, 1915. Capital at date of return, £40,000 in Zl 
shares. 37,700 shares taken up; 105. per share called up on 15,000 and £1 
per share on 7,700 shares; £15,537 10s. paid (including £337 10s. paid on 
1.500 shares forfeited); £22,500 considered ах paid, being £1 per share on 
15,000 and 105. per share on 15.000. Mortgages and charges. 1. 000. The 
capital was reduced to £20,000 in 105. shares on May 25th, 1915. 


Carbone Arc Lamp Syndicate, Ltd. (80,279).— Capital. 
69,880 in £1 shares (9,500 ord. and 190 & def, and 190 B def.. 
Return dated December 31st, 1914 (filed May Sth, 1915). 7.607 ord., 1% 
«А def., and 190 “B” def. shares taken up; £l per share called up on 
107 ord. shares; £5107 paid; £7,880 considered as paid on 7,500 ord., 190 
“A” def., and 190 B" def. Mortgages and charges, nil. 


Cable Accessories Co., Ltd. (93,345).—Capital, £20,000 in 
£l shares (4.000 6 per ceat. cum. pref.) Return dated May 20th. 1915. 
10.500 ord. and 1,800 pref. shares taken up; £1 per share called up on 8,042 
ord.. 158. per share on 348 ord.. 12s. 6d. on 1,910 ord., 10s. on 900 ord., and 
£1 on 1.800 pref.; 8.346 158. paid; £3,050 considered as paid. Mortgages 
and charges, nil. Return of allotments made up to May 28th, 1915, shows a 
further 50 pref. and 5,500 ord. sbares allotted for cash. 


CITY NOTES. 


Bombay Electric Supply and Tramways Co., Ltd. 


THE total revenue from all sources for the year ended December 
3lst, 1914, including the amount represented by sale of cur- 
rent to the tramways, amounted to £302,570; an increase ef 
£26,102, or 9.44 per cent. The total expenditure was 4144, 987. 
an increase of £14,091, or 10.77 per cent. The net profit 
aggregated £157.585, an increase of £12,010, equivalent to 8.25 
per cent. Interest on loans amounted to £1,907, interest on 
debenture debt 435,668, sinking fund account £6,732, depre- 
ciation fund account £27,000, redemption of second deben- 
tures of equivalent par value 48.000. contribution to officers’ 
and employés' provident fund £2,303. After making these 
deductions and adding £4,350 brought forward, £80,322 
remains, out of which the dividend on the 6 per cent. cumula- 
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tive preference shares absorbs £35,995, and a dividend on the 
ordinary shares of 6 per cent. per annum, free from English 
income tax, £36,000, leaving £8,327 to be carried forward. The 
gros tramway receipts were £169,885, compared with 
£170,672 for 1913, and the working expenses were £85,297, 
against £81,123. The balance of receipts over expenses is 
£54,585, compared with £89,549. 2 

Up to the end of July, 1914, the traffic continued to show a progressive 
espansion. With the declaration of war in Europe the earnings commenced 
to decline in consequence of the shrinkage of the city's export and import 
trade resulting therefrom, and the general commercial depression. By the end 
o: the year the net. earnings from the traction branch of the business showed 
a decline of 4,4,900. Since the commencement ,* the present year there has 
wen sume recovery. For November lust year wie falling off in receipts had 
increasal to 10.31 per cent. as compared with November, 1913. For March, 
1915. the percentage of declensión had fallen to 6.16 per cent. The future 
aue of the tramway receipts was likely to depend largely upon the course 
o! the war. The recent recovery in the prosperity of the mill industry at 
Bombay constituted an encouraging factor, but both the export and import 
statistics of the port continued to record a heavy decline. In view of the 
rusting situation certain extensions of the tramwey in contemplation before 
the outbreak of war have been deferred. 


1913. 1914 
Miies opened—Route miles " Kies gs 20.38 20.38 
Passengers carried Hs ia ads . . 40,692,022 40.449.634 
Ргорогпоп of expenses to reccipts ... . 48p.c. 51 p.c. 
Cars in stock— 
(а) Running singly ... € -— ss 150 150 
(F1 Coupled as two-car traias ... att 60 80 


The gross electric supply revenue, including the sale of 
current to the tramways, aggregates £132,069, compared with 
415,466. The working expenses were £55,734, against £46,284. 
The receipts, exclusive of the revenue represented by the cur- 
rent supplied for the tramways, amounted to £105,778, com- 
pared with £77,569 for 1913. e balance of £76,935 compares 
with £59,182 for 1913. 


The progress of the supply branch continues satisfactory, the net revenue 
ierease of £717,700 having considerably more than wiped out the declension 
ir the net earnings from the traction branch, and Кк» а substantial 
avance on the percentage of increase in the net earnings from supply for 
1913 as compared with 1912. Progressive us are the figures for 1914, they 
sould have been even better. but for the adverse influence of the war during 
Ue latter half of the year, which in various ways operated to check con- 
*JCIption., 

he directors are continuing the policy of extending the supply mains 
were the demand justifies them in doing so. Apart from the domestic demand 
"* hypbting and fans, the industrial demand for electric energy for power 
регез continues to record а marked progression. Amongst the more 
inportant contracts recently entered into under this heading are agreements 
with th- British [ndia Steam Navigation Со. and with Messrs, Alcock, 


As Jown & Co. 

The capital expenditure during the vear was £46,461, 
principally for mains extensions and additional sub-stations 
and rolling stock. The report also describes the ste 
“кеп in connection with the increase of the capital of the 
^mpany. After the re-opening of the Stock Exchanges an 
e*traordinary general meeting of shareholders was held at 
which an issue of 12,000 additional ordinary shares of £10 
exh was authorised. The shares were offered to the share- 
holders. both preference and ordinary, at £12 12s. per share, 
in the proportion of 1 share to 10 shares of their individual 
b lings. As the result of this offer, 9,520 shares were sub- 
«ribed. 

Annual meeting: July 29th. 


Crompton & Co., Ltd. 


Me Сушктох Рок, TUFNELL took the chair at the annual 
u ting. held at Salisbury House, on Monday. He said he 
lad again to congratulate the shareholders on the improved 
- tin of the company, for he thought they would all agree 
that the figures laid before them that day were eatisfactory. 
The outbreak of war in August naturally had a detrimental 
«Tet on the business. A large number of employés joined 
tle Colours, and the work in hand had to be completed under 
difbculties and at an increased cost. The company usually had 
4 œnsklerable amount of work in hand 
departments, and although the value of such work completed 
atl delivered in the period under review was in excess of 
that usually turned out. the orders from private customers 
“ete delayed. He mentioned this because it had been sug- 
ested that the increased profits of the company were due to 
the war, but as а matter of fact. if it had not been for the 
таг the profits would have been better. The net profit was 
t5 46. as compared with £13,551 in the previous vear, and 
th the amount brought forward they had £28,649 at their 
Ceres, They proposed to place £6,500) to the general 
егте fund, as against £2,500 last year. A sum of £3,500 
"^ placed. to special depreciation account; £1,608 was being 
“atten off preliminary expenses; and the full preference divi- 
Ona of 7 per cent. was being paid.. which would absorb 
7649 and leave 47.6901 to be carried forward, as against 
23% Some of the shareholders might feel a little dis- 
“tinted that they did not recommend a dividend on the 
“nary shares, but their policy of strengthening the com- 
"anie position would. he was satisfied, receive their approval, 
‘or the eventa. of the past year had more than ever convinced 
"e directors of the necessity and value of this conservative 
„ber. With regard to the balance sheet. the expenditure 
dang the year was £12,749, most of which was for addi- 
‘etal plant at the works. Stock in trade and work in pro- 
без 757—was up by some £10,000. Investments in 
"ler wmpanies remained at the same figure: the interest 
lived on these investments was approximately 5 per cent. 
'5 the hook values. With regard to the profit and loss 
„unt. the depreciation had been charged at the usual rate, 


for Government . 


for all repairs and maintenance had been debited against 
revenue. So far as the current year was concerned, the 
volume of orders in hand was satisfactory, and unless some- 
thing unforeseen occurred to interfere with their working, 
they were looking forward to a successful year. During the 
year application was made to the Stock Exchange Committee 
for a quotation of the company's shares; but the Committee 
in their wisdom decided to postpone granting it until such 
time as the existing debentures—which were the original de- 
bentures of the old company—had been dealt with. Whilst the 
war lasted, nothing could be done. The board made suitable 
allowances for the dependents of their employés who had 
joined the Colours. In conclusion, the CHAIRMAN thanked the 
management and all concerned for the excellent work they 
had done in the past year. 

Lieut.-Col. J. CLIBBOURN seconded the motion, and the 
report was adopted without discussion. 

A hearty vote of thanks was passed to the board and staff 
for the way in which they had looked after the company's 
interests during an anxious period. 


German Electrical Companies. 


The Welter Elektrizitats und Hebe Werke, of Cologne-Zoll- 
stock report that the working results in 1914 were prejudicially 
affected by the war and by а serious fire. Although gross 
profits of £7,100 were earned as against £11,000 in 1913, the 
turnover for the year shows a slight loss, which has been 
extinguished by drawing upon the reserve fund. This situa- 
tion compares with a dividend of 6 per cent. in 1913. 

The accounts of the Continentale Gesellschaft fur Elektrische 
Unternehmungen, of Nuremburg, after placing £66,000 to re- 
serve funds for renewals and redemiption of the capital of 
the company's own supply works and allocating £2,600 to 
the general reserve fund, as against £5,000 in 1913, indicate 
net profits of £57,000 for 1914, as compared with £100,000 in 
the preceding year. It is intended to pay a dividend of 3} 
per cent. on the preference capital, of which the capital almost 
entirely consists apart from loans, as contrasted with 6 per 
cent. in 1913. 

The A.E.G. Schnellbahn Gesellschaft, of Berlin, which was 
formed at the beginning of 1914 by the A.E.G. and the Berlin 
Electricity Works Co. for the purpose of carrying into effect 
the agreement entered into in 1912 by the A.E.G. for the 
construction of an elevated and underground electric railway 
between Gesundbrunnen and Neukolln, has now presented its 
first report. It states that work on the first section in the 
Brunnen Strasse of a length of nearly one mile was coin- 
menced in May, and the second section. which concerns the 
tunnelling of the Spree was begun in the autumn. Since the 
outbreak of the war the works have progressed more slowly 
than wae foreseen, owing to the scareity of labour and trans- 
port wagons, although the hope is expressed that the railway 
will be completed within the stipulated period. The paid up 
ordinary capital amounts to £1,000.000, and the preference 
shares to £1,125.000, interest on which is being paid during 
construction at the rate of 44 per cent. and 5 per cent. re- 
spectively. | | 

The report of the Elektrizituts Gesellschaft, late W. Lah- 
meyer & Co., of Frankfort-on-Main, which is a holding com- 
pany belonging to the A.E.G. group, states that the effects 
of the war were perceptible all round, although these were 
manifested less in a decline in profits than in the necessity 
for the subsidiary companies to refrain from increasing their 
dividends. So far it has been possible to maintain uninter- 
rupted working of the undertakings managed by the company 
in the country. The foreign undertakings principally con- 
cerned are the Kief-Swjatoschin tramway and the Warsaw 
Electricity Co. The former was sequestrated by the Russian 
3Sovernment in January, whilst the latter, whose administra- 
tion is located in Paris, realisel a greater surplus down to 
the outbreak of the war, but since that time it has been 
impossible to obtain further information. The accounts of 
the Continental Co. indicate gross profits of £197,000, as 
against £184.000 in 1913, and net profits of £103,000, as 
compared with £100,000. Tt is proposed to distribute 7 per 
cent. on the ordinary capital of £1,912,000, being the same 
rate аа in 1912. | 

The directors of the Akkumulatoren Fabrik A.G., of Berlin, 
which owns the Tudor battery patents, state in their report 
for 1914 that ак the year includes а pericd of war-time, they 
refrain from giving a review of the course of the undertaking 
in the home and export trade. During the early months of 


the war. a serious diminution in the turnover took place, but 


an improvement was noticed in each succeeding month, with 
the result that the total value of the deliveries for the year 
reached £1.011.000, as compared with £1.101.000 in 1913. It 
was impossible to sv anything regarding the foreign under- 
takings as the conditions, even in neutral countries, did not 
permit of any sound opinion being formed. The gross re- 
ceipta amounted to £436,000, as against £425,000 in 1913. 
Alter defraying general expenses and cost of management, 
and setting aside £29.000 for depreciation, as compared with 
£15.000. the net profits and balance forward. are returned nt 
£148,000. as contrasted with £147,000, and a dividend is 
proposed at the rate of 18 per cent. on the ordinary share 
capital of £600,000, as against 20 per cent. in 1913 and 95 per 


cent. in 1912. 
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Consolidated Electrical Co., Ltd. 


THE ordinary income for the year ended March 31st, 1915, 
amounted to £5,944, in comparison with £4,786 for the pre- 
vious year. The general charges amounted to £1,191, in com- 
parison with £1,220. Of the balance of £7.169 standing to 
the credit of revenue account, the interim dividend of 3 per 
cent. paid on the preference shares on January Ist, 1915. 
absorbed £450, leaving a disposable balance of £6,719. The 
final dividend of 3 per cent. payable on the preference shares 
will absorb a further £450, and the directors now recommend 
a dividend on the ordinary shares of 3 per cent. for the year, 
leaving 42,969 to be carried forward. "The investments are, 
às on former occasions, taken in the balance sheet at cost; 
and, on the whole, have suffered little in comparison with 
the general shrinkage in market values aince the outbreak of 
war. The scheme of arrangement referred to at the last 
general meeting, which it was intended to bring forward in 
the autumn of last year, could not be proceeded with in 
consequence of the disturbed financial conditions following 
upon the outbreak of war. 

Mr. HERBERT ALLEN presided over the annual meeting, held 
at River Plate House, E.C., on Tuesday. He said that on the 
[ace of the accounts there was little to indicate that the vear 
under review embraced eight months of a devastating war— 
a war which had devastated the fields of finance almost as 
much as the battlefields of Europe, As a matter of fact, 
during a year of financial disturbance the assets of the com- 
pany had suffered little, if any, depreciation. Their income 
showed a substantial improvement upon that of the previous 
year, and their expenses once more showed a decrease and 
had established a fresh record. They recommended the pay- 
ment of a dividend of 3 per cent. on the ordinary shares, 
which would absorb £3,300 and leave £2,969, which, under 
the circumstances, the board thought it wise to carry forward. 
He did not think the board need offer any apology for the 
slight reduction in the dividend, but, on the contrary, they 
were almost entitled to congratulate themselves on being in 
a position to make a distribution of 3 per cent. at a time 
when well-managed companies of great magnitude and im— 
portance had had to drop the payment of dividends alto- 
gether. The policy of the board had been to keep the assets 
as liquid as possible consistently with the need of earning a 
reasonable return on the money to pay a dividend. On the 
whole, they could claim to have been fairly successful in this 
respect. At the outbreak of the war, which was at the time 
when the reorganisation scheine was to have been brought 
forward, their assets were divided pretty evenly between 
short loans and short-term investments. The average vield 
on the loans was quite satisfactory, and not a penny of the 
capital was in doubt. It would not have been surprising if 
the outhreak of war had put a very different aspect on their 
affairs, but few companies had suffered relatively as little as 
theirs. Their loans and investinents had given undiminished 
returns, and, so far as they coukl be valued, were worth 
little less now than the figure at which they stood in the 
balance sheet. The one doubtful element, singularly enough, 
happened to be the most legitimate investment which an 
electrical trust company could undertake. the Constantinople 
Telephone Co. He was personally acquainted with the city, 
and did not know of any city of equal size which afforded 
such splendid scope for telephone enterprise. The concession 
was only granted a few years ago, and the service had only 
been started a few months before this country went to war 
with Turkey. Obviously, the present state of affairs in Con- 
stantinople gave the owners of the telephone company great 
anxiety, but they by no means despaired of the future. There 
was every reason to believe that the eystem had suffered 
little or no physical damage, and in the long run their 
interests should suffer little. However, their interests in this 
company represented less than one-seventh part of their total 
investments, so that in no event would the loss be serious. 
The remainder of their investments had given little cause 
for any anxiety. With regard to loans, one loan represented 
£25,000 out of a total of £35,000. Litigation arose over this, 
but they established their case in the Courts. All their 
expenses were paid, and they received a very substantial 
proportion of the loan, 
monthly instalments, and, at the same time, they 
а very remunerative rate of interest. 

Mr. WRIGHT seconded the motion, and the 
adopted without diseussion. 

Mr. KiNGSBCRY remarked that he had had something to 


received 


report was 


do with the initiation of the Constantinople Telephone Uo.. 


and he felt the greatest confidence in his holding. Constanti- 
nople was tbe only city in the world with a million inhabi- 
tants without telephone communication. It had now a 
system installed with all the experience of a quarter of a 
century's work behind it. At the prese ut moment force 
majeure was interfering with the company’s interests, but 
before long force majeure would be the other way round, and 
then there could be no doubt of the steady improvement of 
the position of the compnny. 


— — M —u—ä—— 


Telegraph Construction and Maintenance Co., 
Ltd.—The directors have declared the usual interim dividend of 
5 per centi 


‚ compared with 9и. 


and the balance was being paid by: 


Chili Telephone Co., Ltd. 


THE aggregate number of subscribers at all centres at the 
end of the year (March, 1915) was 13,095, a decrease of 890 
for the year. The gross revenue in Chile from all sources 
was $3,163,530. an increase of $6,527. The expenditure in 
Chile was $1, 647,933, an increase of $27,112. The net income 
in Chile from all sources was $1,515,597, a decrease of $20,585. 
The average rate of exchange for the year was 8.46d., as com- 
pared with 9.60d. in the previous year, giving a decrease for 
the year of 1.144. Converted into sterling at this rate, the 
net income figures are £53,424, a decrease of £8,030. The 
liquid assets and liabilities in Chile at March, 1915, were 
valued at 73d., the current rate of exchange at that time, as 
a year previously. The balance to the 
credit of the revenue account, including £3,956 brought for- 
ward, is £51,921, of which £3,838 has been expended on 
replacements, ete., of plant. An interim dividend of 38. per 
share, free of income tax, was paid on January 15th last, and 
after carrying £12.44 to the general reserve and setting aside 
£5,000 ns a special reserve against loss on investinents, the 
directors now recommend a final dividend of 58. per share, 
free of income tax, leaving £4,339 to be carried. forward. 
Annual meeting : July 14th. 


General Electric Co., Ltd, 


THE directors report that for the year ended March 31st, 1915, the | 
net trading profita and income from investments, &o., amount to 
£164,877, plus £36.740 brought forward, making а total available 
profit of £201,617 . Debenture interest req aired £8,000 ; depreciation 
and provision for removal expenses, £18,855; and the dividend on 
the preference shares (6 per cent.) absorbed £38,681, leaving an 
available balance of £136,081. Oat of this, managing director’ s and 
employés' bonus requires 29, 931; balance of expenses of new issue 
of capital, £13,822 ; dividend on ordinary shares (10 per cent.), 
£48,142 ; reserve account, £20,000; war grants, £7,482, leaving 
£36,701 to be carried forward. The balance of the reserve account 
at March 31st, 1914, was £200,000, plus for 1915, as above, 2 20, 000, 
giving a total of £220,000. 

The war has interfered with the company's plans for extension, 
but, so far, has not affected the volume of business, as the great 
increase in ordera from Government Departments and Government 
contractors has fully compensated for the decrease in general 
business. Although the great majority of the company’s products 
are essential for war purposes, the outlook for the coming year is 
one of some uncertainty, owing to the absence with His Majesty's 
Forces of nearly 1,000 of the company's most skilled staff and 
workpeople, and owing to the unsettled state of the labour and 
raw material markets. Extensions at the Witton Works are now 
being carried out. The Pirelli-General Cable Works at Southampt n 
have been completed during the year aud have started manufa - 
turing. The steelwork of the Kingsway building is erected, bit 
the board have decided to defer completion of the building to a 
more suitable time. The issue of 3400, 000 additional capital 
during the past year has been a great success. and the expenses in 
connection with such issue are finally disposed of in the accounts. 

Mr. J. Y. Fletcher and Mr. S. D. White were appointed directors 
on January 4th, 1915. 

Annual meeting : To-day, Jaly 9th. 

We give below the comparable figures from the reports for the 
three years ended March, 1913, 1914 and 1915 :— 


1918. 1914. 1915. 
Net trading profit and income 
from investments. £145,261 £157,894 £164,877 
Depreciation and debenture 
interest ... se xs 32,543 32 328 96.855 
Pref, dividend ... vis ; 19,878 24.000 38, 681 
(6 %) (6 * (6 %) 
Available balance абв се 124,890 133,896 186,031 
Managing director's and em- 
ployés' bonus к ate 9,284 10,156 9,934 
Expenses of new issue of shares 10,275 14,000 18,822 
Staff benevolence А 3,000 3,000 — 
War grant — — 7,482 
Ordinary dividend ... san 40,000 40,000 48,142 
(10 ) (0%) (10 *) 
To reserve account... 30 000 30,000 20,000 
Balance carried forward a 32 331 36 740 36,701 
Reserve fund total. 170,000 200,000 220, 000 


Russian Electrical Companies, — The Russian 
Siemens-Schuckert Co. (capital, 15,000,000 roubles) made a profit 
of 1,149,199 roubles in ita fifteenth (1911) working year, and will 
pay а 5 per cent. dividend. 

The United Cable Factories (capital, 6,000,000 roubles) made a 
profit of 3,337,361 roubles in ita ninth (1914) working year, and 
will pay a 15 per cent. dividend. 


Electrical and Industrial Investment Co., Ltd. 
—A petition for the confirmation of the reduction of capital as 
agreed at meetings held in March, ia to come before the C ncerr 
Division, on July 19th. 


Newcastle-upon-Tyne Electric Supply Co., Ltd.— 
An interim dividend of 24 per cent. is recommended on the 
preference shares, but, owing to the uncertainty of the situation, 
the question of a distribution on the ordinary shares is postponed. 
Last year the interim dividend was 24 per cent, 


— X v. 
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South American Light and Power Co., Ltd. 


Drrixe the year ended March 318%, 1915, the net profit was 
410. %, plus £517 brought forward. A dividend of 5 per 
cent. will absorb £8,620, there is devoted to writing off the 
debenture issue expenses £1,500, and £398 is to be carried 
forward. 
March 31. March 31. March 31. 
1913 1914. 1915. 


Arc lamps. connected 


К.Р. incandescent lamps, connected .. .. 592,934 56,142 56,090 
Fans., connected d io id v2: ЖЕН 312 311 829 
Motors 887 LA m abe sige ae 91 116 196 
Custumers 1.7 1,924 2,009 


To fill the vacaney caused by the death of Mr. F. О. 
Smithers, Mr. J. A. Goudge has been elected to the board. 

Mr. T, P. GASKELL presided on Monday at the annual meet- 
ing. held at Dashwood House, E. C. He said that, unfortu- 
nately. they had not done so well as in the preceding vear, 
the receipts having fallen by some £1.700 or £1,800. Despite 
that. however, after paying a dividend of 5 per cent., they 
had been able to set aside £1,500 to write off a portion of the 
debenture issue expenses. With the exception of £500, they 
hud new written off the whole of. the £5,911 discount on the 
issue ef the debentures. Although they had had a compara- 
tively bad year, he thought they. might say they had now 
turned the corner. The first nine months of the last financial 
vear—to December 31st, 1914—8howed a falling off in gross 
receipts of £3,370 as compared with the corresponding period 
in 1913. whereas for the remaining three monthe there was 
an increase af £273. That, he thought. indicated that the 
worst was over, and they now had before then a better pros- 
pect than at this time last year. Of course, a great deal 
depended upon the harvest, which would come forward at the 
end of the year. So far, their advices went to show that the 
seeding time had been a good one, and they might hope that 
the results would be correspondingly good later on. 

Mr. EDMUND CHARRINGTON seconded the motion, which was 
carried. 


— 


Puebla Tramway, Light and Power Co. — The 
directors have issued a circular to the holders of the first mortgage 
5 per cent. bonds containing proposals for modifying their rights 
and the provisions of the trust deed. They state that owing to 
the falling off in the company’s receipts through the disturbed 
eonditions prevailing in Mexico, and owing to the very uncertain 
value of the peso, it із impossible for the company for some con- 
siderable time to assume that its earnings will realise iu sterling 
an amount sufficient to pay the interest on the first mortgage 
boada, to say nothing of providing for the sinking fund.— Times. 


Davey, Paxman & Co., Ltd.—For the 15 months 
ended March 31st the trading profit was £17,745, making, with the 
£4,295 brought forward, a total of £22,010. This amount will be 

ied as follows:—£3,453 to depreciation reserve, £2,375 for 

fees, £745 to write off balance of South African expenses 

re gaa engine installation, £4,530 for one and a-quarter year's 

interest on debenture stock, and £650 written off patent licences, 
leaving £10,287 to be carried forward.— Financial Times. 


STOCKS AND SHARES. 


TUESDAY EVENING. 

The markets as a whole are “partially throwing off the 

influence exerted over them by the new 43 per cent. War 
Jaan. Business is still greatly checked, but the severe falls 
which have been occurring are to some extent arrested. Lasi 
week, for instance, there was a rush to sell bank shares, and 
prices sluinped very heavily. This week, people have come in 
t» support them; and a strong recovery in Home Railway 
кесі is another indication of the way in which the innne- 
diate effect of the War Loan is wearing off. Prices of many 
securities are undoubtedly cheap, and it is not surprising that 
mvestors should find it difficult to decide whether duty calls 
them to subseribe for the War Loan, or to buy more shares 
af other investments to average holdings acquired at substan- 
tually higher prices. Not the least difficult part of a stock- 
Lbreker s vocation. just at the present time is to decide such 
Койу pointe for clients who insist upon leaving them to his 
discretion. because the unfortunate man knows that whatever 
he does will be wrong. 

There secius to be little doubt as to the success of the Loan: 
and the offer of a thousand million dollars to the United States 
is evidence that those in charge of the issue have awakened 
to the desirability of attracting American money to this coun- 
y- not only for the purpose of getting the money itself, but 
fur assisting the rate of exchange, which is still sufficiently 
against this country to add greatly to the cost of the extensive 
"ar purchases now being made by the Allies. 

Further falls have taken place in most of our lists. and the 
reason js still the disposition to sell on the part of those who 
want to put the money into the new War Stock. Knowing, 
as they «ke, the general trend, the jobbers read their brokers 
as leang eellers in advance. The fall of £5 10s. in Telegraph 
Consteuetions ia, for example, out of all proportion. to the 
nuit. l.. i of shares offered for sale. The Company has declared 
its regular interim dividend of 5 per cent.—that is, 125. per 
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share; and the yield at the present price is the substantial one 
of 71 per cent. 

In their desire to turn sovereigns into soldiers, the public 
have been over-anxious to get out of existing investments, 
regardless of the serious indirect consequences whieh may 
arise out of this process. Next week, however, should see 
quotations responding to the better tone which is already 
perceptible here and there through the House. The War Loan 
subscription lists close on Saturday, allotinent letters will be 
out in full before the end of another week, and, although for 
some time to come the War Loan market is bound to be the 
most brisk in the Stock Exchange, there should be a notice- 
able return of interest to other securities. 

The rally in Steain stocks has brought about a sympathetic 
recovery of 3 points in Underground Income bonds, raising 
them to 72. The £10 ordinary shares hardened to 13, and 
Districts are a little better at 131. On the other hand, Metro- 
politan Consolidated went back a trifle. 

The Foreign list keeps dull, and there are more falls in the 
debenture stocks of the Anglo-Argentine Tramways Co., the 
Five per cents. shedding 4 points, so that they now stand upon 
the saine platform as the company’s 4 per cent. debenture 
stock. Brazil Tractions are the turn harder at 203, the Rio 
exchange keeping fuirly steady. Nothing new has occurred in 
the Mexican division, The death of ex-President Diaz recalls 
the halevon days which characterised the decude of his office. 
However bad may have been the methods by which he 
brought the country into a condition of order and prosperity, 
the result seemed to be eminently satisfactory. But sinc 
his retirement, four years ago—into which, by the way, he 
was practically driven—Mexico has been plunged into anarchy 
and chaos. 

The Puebla Tramway, Light & Power Co., in publishing a 
scheme for funding the interest on its first mortgage bonds, 
refers to the loss occasioned to the company's revenue by the 
Mexican upheaval. The exchange, says the report, is now 
down between 4d. and 6d. per реко, and a further fall is 
possible. The scheme is for funding the interest on the bonds 
for five years, during which period it shall be payable only out 
of net earnings, after the service for the prior lien bonds has 
been met; any dividends not paid in cash to be satisfied by 
5 per cent. non-cumulative income warrants, 

The falls in Home Electricity shares include 4 in City of 
London ordinary, 4 in Charing Cross and Westminster prefe:- 
ences, and 3 points in London Electric debenture stock. Apart 
from these, the list is fairly steady. Business is quiet in 
most of the leading issues. 

Fresh scaling down has taken place amongst Telegraphs and 
Telephones. The chief fall is one of £1 in Western Telegraph 
shares, which at 124 are now relatively lower than Eastern 
Telegraph ordinary. Anglo-American Telegraph stocks have 
gone back, Globe Ordinary lost 105., and New York Telephone 
bonds fell 13 to 95. The American Telephone and Telegraph 
Co. estimates that about 100,000. miles. of railroad. in the 
United States are operated by telephone, being two-fifths of 
the total mileage in the country. According to the company, 
the proportion would be greater still were it not for the 
expense of installation. Marconis weakened to 1 11/16, a fall 
of $, notwithstanding the daily expectation of the issue of 
the company’s report. Americans at 12s. and Canadians at 
4s. Ad. are less active than they were a week or во ago. 

The report of the General Electric Co. shows that the 
trading profit in respect of the vear just passed exceeded that 
of the previous twelvemonth by about 43.00. It max be 
recalled that the company issued £400,000 fresh capital last 
vear—half in ordinary and half in preference shares—and the 
result of this has been to require a further £23,000 to main- 
tain the dividends on the two classes. The Financial Times 
tubulatés in convenient form the figures for the past eight 
vears, as follows :— 


Year ended Trading Net Ord. To Carry 
31st March. profit. profits, Чу. reserve. ſot w.. 

£L £ pec. £ L 

1988... 510 4.700 5 2 (X) nil. 

1. . 72.100 DELLI 5 16,100 nil. 
1910 esos .. оо 68,400 5 2234000) 8,900 
1911 9 q 107, SO SOO 5 48,000* 12,200 
1912 . . 112.110 101.200 71 . 2,300 
1913. .. ош 112.70 10 0,000. 22.40 
1914 esses q 13.100 125.000. 10 — 000 6.700 
1915 135 100 138,000 10 20000 36,700 


* At the same tine £12,100. was written off patents and 
goodwill out of reserve, 

Industrials bear the same marks as the rest. To the drop 
in Telegraph Constructions reference has been made already. 
The preference shares of the British Insulated, British West- 
Inghouse, and Callenders have eased off 1/16 to 3. Babeocks 
diopped to 2h. at which price shares have been taken for the 
North. The Armament division is a little better than it was. 
Rubber shares keep very steady, upheld by the advance in 
the price of. the raw material to 28. Td. per lb., with the 
prospect of farther improvement. Business in this section, 
however, has not escaped from the cheek laid upon most 
markets be the presence of the new War Loan; although 
when the subseription lists are closed, at the end of the week, 
rubber shares should be amongst the first to recover from the 
Weight pressing upon speculative investments, as well as upon 
those of the gilt-edged variety, over the course of the past 
three weeks. | 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Home ErLEOTRIOITY Companies, 
Price 


Dividend, July €, Riseorfall Yield 
1914. 1915. this week. p. o. 
Brompton Ordinary ee ve 10 — £6 1 8 
do. 1 рег cent. Pref, es ee 7 E — 4 10 4 
Charing Cross Ordinary АР 5 4 — 6 5 0 
do. do. do. 4 Pref. ee 4 4 — i b 12 6 
do. do. City Pre [] ee ee 4 9i xd — 6 16 2 
L] . ee ee ee es 4 82 ели 4 11 " 
Chelsea ee ee * 5 41 — 5 11 1 
City of London ee ee es se 9 134 — + 6 15 10 
до. do. 6 percent. Pref, .. 6 12 — 500 
do, do, 5 Deb. ee es ee 5 105 xd — 4 15 8 
йо. do. 44 Deb, * 44 90 ха — 5 0 0 
County of London F is is 7 11 — 6 78 
do. do. 6 per oent. Pref, .. 6 11 — 5 9 1 
do. do. Ist Deb. ee ee 96 xd — 4 13 6 
do. do. 2nd Deb. a 4 — 5 0 0 
Kensington Ordinary .. as så 9 7 — 6 8 7 
London Electric .. a iu 4 41 — 8 B 4 
do. do. 6 percent. Pref. . 6 4 — 6 8 1 
do. do. 4 eb, ee ee o 4 82 = 8 4 16 5 
Metropolitan as эге "T е 8 — 616 8 
o. 44 per cent. Pref. ae 4 33 xd — 6 0 0 
do. eb. ee ees 4 v0 X 1 — Б 0 0 
йо. Deb. ee ee 70 x 1 — 5 0 0 
St. James' and Pall Mall $v 10 7i — 618 0 
do. do, do. 1 por cent, Pref, 7 63 — 5 12 0 
do. do. do. \ 84 eb. . = ee BÀ 70 xd - 5 0 0 
Bouth London ae da in ee 5 3 — 6 13 4 
South Metropolitan Pref. oe T 7 14 — 6 4 5 
Westminster Ordinary ee ee ee 9 1 — 6 8 7 
do. 43 Pref, ee ee ee 44 45 — à á 17 4 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am, Tel, Pref, .. te T 6 102 —14 517 8 
do. Def. ee ee ee 14 91 v" i 6 18 0 
Chile Telephone .. Dc ФЬ we 8 6: — 518 6 
Cuba Sub, rd. ee es ee ee 5 81 — i 6 1 8 
do. Pref, ee ee ee 3 es 10 15 eu 6 13 4 
Eastern Extension T - T 1 112 — 1 *616 2 
do. 4 b. ee ee 4 824 — 4 17 0 
Dastern Pel. Ord.. . . ee ee 1 127 - 8 *6 7 0 
do. 34 Pref, ee ee ee 83 72 — 4 17 8 z 
do. 4 Deb. ee ees ee 4 81 — 4 18 9 
Globe Tel. and Т, Ога... "a » © 101 —3 *618 8 
do. Pref. se ee ee 6 113 xd om 5 6 8 
Gt. Northern Tel, is a is | А 4 — 6 9 5 
Indo-European .. ae ee .. 65/- 52 — 6 50 
Marconi ee ee ee . 20 113 — 11 17 0 
New York Tel, 43. ee ee T a4 95 —1^А 418 0 
Oriental Telephone Ord. oe ss; AU 13 — 5 6 8 
do. Pref, se ee 6 14 — 5 1 1 
Pel. E t Deb. ee ee se ee 44 88 Б 2 8 
United . Plate Tel, ee ee ee 8 5: E — *7 19 10 
aes Pref, se ee 6 4 — 5 2 7 
West India and Pan, .. b» T 1 1 — 817 9 
Western Telegraph se ee ee 1 121 —1 *6 10 6 
do, 4 Deb, ee es 4 83 = 4 16 5 
Home Вал, 
Central London, Ord. Assented i» 1 78 —1 65 9 7 
Metropolitan ter ve - T 1 254 — 4 418 0 
do. District .. a se “Ni 18 * 1i Nil 
Underground Electric Ordinary a МИ 1 + Ё Nil 
do, йо. " A" ee ee Nil 4 — Nil 
do. do. Income 55 6. 72 +8 *9 10 6 
FonEIGN Trams, &0, 
Anglo-Arg. Trams, First Pref, se $ 44 xd — i 618 4 
do. 20а Pref, .. өф ха — 711 9 
do, Deb, ee . 4% 80 ха — ‹ Б 19 6 
Brazil Tractions .. ds 15 rf 6 101 tà 1117 8 
0. 43 Deb. ee ee 4 90 xd — 5 0 0 
Merion Trams .. a» ái TE NI 83 — Nil 
do. 5 percent. Bonds .. — 60 — Nil 
do. 6 per cent, Bonds .. — B0 — Nil 
Mexican Light Common es cs Nil 20 — Nil 
do. Pref. .. oe .. Nil 89 — Nil 
do. Ist Bonds oe "РЫ 45 — — 
Adalaide Sup, 6 per cent, Pref, as 6 6 — 6 00 
do, b Deb. ee ee ee 5 98 — | 5 2 0 
MANUFACTURING COMPANIES, 
Babcock & Wilcox «s Tm o 14 21 — af 6 46 
British Aluminium Ord. * oe Б lyn —9d, 411 1 
о. Pref, . ees 6 18/8 ga 6 9 9 
British Insulated Ord. .. Ss >s AD 11 4 — 613 4 
do. Pre * ee se ee 6 6 == $ 5 0 0 
British ae Pref. .. oe 7% 85/- - 1/6 8 2 2 
do. 4 De eee ee ee ee 4 10 xd — b 1t 4 
do. 6 P: lien ees ee ee 6 10) —1 6 0 0 
Callenders .. ee ee ee ees 15 ll EE 6 13 4 
o. 5 Pref... aa 6 1 E 527 
do. Deb, ee ee 44 95 — 4 14 9 
Castner-Kel ner ee ee ee ee 15 — 4 12 6 
Edison & Swan, £3 pd. 2% .. Nil 11/ — Nil 
do. до. fully paid oe „ Ni 12 — Nil 
do. do. 4 Deb. se ee se 4 60 xd anm 6 13 4 
do. do. 5 % Deb, ee 5 60 — 8 6 8 
Electric Construction .. T T 6 13/6 xd — 8 17 10 
do. do. Pret, es ee 7 1 xd — 7 0 0 
Gen. Elec, Pref, . es se 6 91 xd — 6 3 1 
Henley ee ee ee ee ee 2) 14 TN *д 8 8 
do, 44 Pref... à és oe 44 41 — 414 9 
do. 4 Deb. es es ee ee 44 95 — 4 14 9 
India-Rubber ee ee se es 5 8? can 5 14 8 
Telegraph Con, .. oe aie . 20 83 — 32 76 6 


* Allowance made for dividends being paid free of income-tax. 


uM i ———É J]—— 


St. James' and Pall Mall Electric Light Co., Ltd. 
—An interim dividend at the rate of 7 per cent. per annum on 
both the preference and ordinary shares for the half-year ending 
June 30th, 1915, has been declared, payable August 7th. The 
transfer books will be closed from July 24th to A ugust 6th inclusive. 
The interim dividend paid on the ordinary shares last year was at 
the rate of 10 per cent. per annum, ! 
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MARKET QUOTATIONS. 


It should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Wednesday, July 7th. 


Latest * 
CHEMICALS, &о. Price, Ine, or Deo, 
a Acid, Hydrochloric „ „„ per ot. 4/6 os 
m ч кї ee ee ee ее м 19/. ee 
а n Oxalio ee ee ee рег lb, se oe 
а n Bulphurio ee ee ee per owt, es ee 
а Ammoniac Sal ee ee ee н £49 oe 
a Ammonia, Muriate (large orystal) pe: ton #40 ә 
a Bleac vow der. " £9 .. 
а Bisul e of Carbon eo ee и £21 . 
a Borax ee ee ee ee se ч £22 . 
а Copper Sulphate ee ee ee м £29 . 
a Le ' White вода?” ee ee M £85 ee 
a эз ee ee " es ee 
a м Регохіде ee eo ee н ee 
e Methylated 8 irit ee ee .. per П D . 
a Potassium, Bichromate, in casks per Ib. 7d. * 
a Potash, Caustic (88/90 %) „ рег ton T БА 
@ м Chlorate ee ee ee per lb, 1/6 ee 
a н Perchlorate ee ee * 1/6 es 
a Potaasium, Cyanide (98/100 96) .. e Nom, và 
(for mining purposes only) 
a Shellac ee ee ee ee per owt, 65/- ee 
з Sulphate of Magnesia es per ton А és 
a sí Recovered Re. ^ Vie м &8 ee 
g& "n Lum ee ee ee ч £8 10 ee 
а Boda, Caustic (white 70/72 ) " £10 2 6 5% 
а „ Chlorate .. oe ee per lb. 1/1 22d. inc. 
a o: ee ee ee per ton 45/- ee 
a Sodium chromate, casks ., per lb. Bad. 
METALS, &o, 
Ь Aluminium ag — rites es рег ton £115 £10 icc. 
b А n lots ; 
" (to 14 B. W. G 4145 £10 inc. 
b Bheet, in ton lots .. ә 2145 £10 inc. 
p Babbitt’s metal ingots ..  .. „ £50 to £291 5 
c Brass (rolled metal to 19" basis) per lb. 1/21 to 1/24 
c „ Tubes (solid drawn) ee " і to 1/8 "9 
с м Wire, basis se ee ee м 1/ to 1/23 eo 
c Copper Tubes (solid drawn) » 1/2} to 1/24 5 
„ Bars (best selected) .. per ton £110 
g м Sheet ee ee ee Г #110 
g " Rod se ee ee ee м £110 .. 
d н (Hlectrolytic) Bars зө и #95 &1 дес. 
d м [:] Sheets se n £113 £1 dec. 
d ч м ee м £101 £1 dec, 
d и м H. O. Wire per lb, 1/02 vad. dec, 
f Ebonite Rod ee se „ [1 8/- ee 
f м Bheet ee ee ee м 2/6 "m 
a German Silver Wire өө м 1/10 Id. inc. 
h Gutta-percha, fine.. 28 " 6/10 ex 
h India-rubber, Para fine .. T " 2/11 4d. inc. 
i Iron (Cleveland warrants) .. per ton 67/6 1/- inc. 
1 м W , galv. No. 8, P.O, qual, м #29 ee 
g Lead, English Pig ee ee ee м £25 10 10/- ine, 
g Meroury ee ә ee ee per bot, £17 6 to £17 10 | £1 10 iuc. 
e Mioa (in original cases) small .. per lb, 4d. to 2/6 is 
e м m м medium м 8/- to 5J- 
e м м м 6 .. м 6/6 to 10/6 & up. 
o Niokel, sheet, wire, &o. .. ee [T] Nom. 
p Phosphor Bronze, plain е; 1/1 tol 
Ü € „ rolled bars & ode и 1/2 to 1 
p » rolled strip & sheet » 1/34 to 1 
о Platinum ee e- ee ee per 08, 185/- 
d Bilicium Bronse Wire ee per lb. 1/8 aa 
r Bteel Марин, in bere өө ee рег ton £80 “he 
g Tin, Block (English) .. . „ £172 to £173 |£2 to 4 ine. 
n ire, os. 1 to 16 ee ee per lb, 2 ee 
p White Anti. friction Metals >, per ton £52 to £194 х 
k Zino, Bh't (Vieille Montagne bnd.) м Nom, oe 


Quotations supplied by— 


h Edward Till & Оо, 

i Bolling & Lowe. 

К Morris Ashby, Ltd. 

1 Richard Johnson & Nephew, Ltd, 
n P. Ormiston & Sons. 

o Johnson, Matthey & Co., Lid. 


на W. Е, Dennis & Co, 


a G. Boor & Co. 

b The British Aluminium Co., Ltd, 

c Thos. Bolton & Sons, Ltd. 

d Frederick Smith & Co, 

e F. oo & Bons, 

f India-Rubber, Gutta-Percha and 
Telegraph Works Co., Ltd, 

g James & Shakspeare, 


Waygood-Otis, Ltd.—Mr. H. C. Walker presided at the 


annual meeting, held at Cannon Street Hotel on June 28th. He 
ва that a year ago when they met they were suffering from the 
effects of the building strike, but were anticipating a revival con- 
sequent upon its settlement. Circumstances were, however, 
entirely altered by the outbreak of war. It was anticipated in the 
early months that business would be seriously affected, but later 
months brought greater confidence. Higher wages had been 
granted in consequence of the cost of living, and 300 of their men 
were with the Forces. They were now engaged upon important 
contracts, and they were looking forward to the future with con- 
fidence. The advantages anticipated as the result of the amalga- 
mation with the Otis Co. were gradually being secured. This time 
they were not able to pay the ordinary dividend, as they had 

hitherto been able consistently to do. | : 


Bell Telephone Co., of Canada,—aA quarterly dividend 
of 2 pər cent. on the capital stock is payable July 15th. 
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METAL MARKET. 
Fluctuations in June. 
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The Electric Driving of Saw Mills. — Although in the 
older method of driving saw mills with steam engines it has been 
the practice to burn the refuse in the boilers to raise steam, this is 
not a valid objection to electric driving from the public mains, for 
it is found that the refuse can be sold, and commands a ready 
market. An electrical installation was recently laid down by the 


Н 


Mr. per ole d emphasised its economy. To his mind, 
one of its most 


more 
time, should pressure of work make such a procedure desirable, 
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| manganese dioxide used in the positive electrodes. 


A NEW BRITISH INDUSTRY. 


THE manufacture of batteries for portable electric lamps, 
&c., has assumed special interest at the present time, mainly 
owing to the fact that the German competition is removed 
for the time being, so that a good opportunity offers to 
establish and maintain a British supremacy in this line. 

We intend here only to consider batteries of the “ dry " 
type and not accumulators, which latter, owing to their 
necessarily higher price, are, if better, not so readily saleable, 
and cannot therefore be made in such large quantities. 

* Dry" batteries, on the other hand, more particularly 
refills for pocket lamps, torches and the like, have been 
turned out by Germany by the million, and as the cheapest 
labour can be employed in their manufacture, a good profit 
can be obtained, even with the low prices which ruled before 
the war. In fact, the Germans have persistently flooded the 
world to such an extent with these batteries that a huge 
demand has been created, which 80 far cannot possibly be met 
by this country, either as regards quantity, or, and this is 
really most important in view of the after-war business, 
quality. 

Batteries or refills of the type under consideration con- 
sist usually of two or three cells which are connected in 
series, and which are contained in a common case mostly 
made of thin cardboard. 

Each cell is composed of a cylindrical or square section 
vessel made of zinc, which acts as negative electrode and at 
the same time as container for the electrolyte and the 
positive electrode. 

The zinc vessel is made of No. 5 or so gauge sheet, the 
thickness being selected according to the length of useful 
life required of the battery, and is open on top but other- 
wise carefully soldered, so as to render it quite: watertight. 
This is an important point, as in the case of even a slight 
leakage, the water contained in the electrolyte would 
speedily disappear and render the cell inactive. 

The carbon electrode is made up by moulding round a 
circular section carbon a mixture of graphite, manganese 
dioxide and water, so as to form a cylindrical body, from 
which the central carbon projects, say, in. The moulded 
cylinder is kept in shape by means of a wrapper of loosely 
woven fabric tied with thread. 

To the projecting end of the carbon a tightly fitting brass 
cap is fixed, which is used for making the electrical connec- 
tion. 

The electrolyte is in the form of a more or less viscous 
paste, usually made with a starchy basis, and containing one 
or more of the salts of ammonium. Many recipes are 
extant, but a good formula is :— 

8 parts H, O (distilled) 
2 parts NH. Ol 
1 part NH. 80, 


A sufficiently stiff paste should be made first by stirring 
into the water an adequate quantity of pure starch of some 
sort (wheat, rye or rice flour, &c.), and bringing it to the boil. 
After the paste has cooled somewhat the ammonium salta, 
which have preferably been finely powdered and thoroughly 
mixed, are worked in. 

The purity of the materials used is very essential, and 
the ingredients mentioned must never come into contact 
with metal before being filled into the zinc vessels. 

The same remark applies to the carbon, graphite and 
In fact, 
the purer the materials are, the higher the k. u. r. obtained 
and the longer the life of the batteries will be. 

The paste from which the carbon cylinders or positive 
electrodes are made should contain a preponderance of 
manganese dioxide, the actual ratio depending very largely 
on the obtainable material. For a rough approximation the 
following formula— 

One part graphite 
Two parts manganese dioxide 
is near enough. 

Supposing zinc vessels, carbon electrodes and electrolyte 
to be ready, the zinc vessels would be filled to a point such 
that, with the carbon electrodes inserted, the electrolyte 
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just covers the graphite-manganese cylinders. Care should 
be taken that the brass contact, caps are quite clear of the 
electrolyte. 

In order to prevent the corrosion of the contact caps 
through liquid electrolyte creeping up in the central carbon 
through capillarity, it is advisable to dip the top part of the 
carbons in hot paraffin or wax, so as to fill up the pores. 
The electrical conductivity of the carbons is not affected by 
this operation in the least. 


It is also well to soak the graphite-manganese cylinders - 


in a strong solution of ammonium salts before insertion, as 
this prevents a portion of the liquid in the electrolyte from 
filling up the pores of the cylinders, which would result in 
an increase of internal resistance and a corresponding drop 
in voltage. | 

It is a mistake to ргевв the graphite-manganese cylinders 
from paste containing too little water, as they would not be 
porous enough, and would only act on their surface instead 
of right through. 

Perhaps it would be well to say a few words about 
the chemistry of these “dry” cells. As a matter of 
fact, they are not dry. If they were they would not 
act. The electrolyte may appear to be dry or nearly so, 
especially in casea where sulphate of calcium is used 
instead of starch, but it is just in order to prevent 
any evaporation that the little cells described above are 
nee hermetically sealed by means of pitch, paraffin, or 

e like. 

Of course by using, say, nitrate of ammonium, which is 
highly deliquescent, in the electrolyte, the evaporation can 
be counteracted more or less successfully and hermetical 
sealing obviated. 

The result to be aimed at is always to get the materials 
which act on each other as evenly balanced as possible, that 
is to say, while no surplus gases should be developed, in 
order to do away with the necessity of venta, a sufficient 
store of salt should be contained in the electrolyte. Other- 
wise the chemical action cannot be sustained long enough 
to give a reasonable usefal life. 

The cell used in the batteries under review is really 
our old friend the Leclanché, with greatly enlarged electrode 
surfaces in close proximity to each other, in order to reduce 
internal resistance to a minimum. 


The composition of the cell can be represented by the 
following formules 


Zn | NH, CI + B, O|€ Mn O0, 
When in action, zinc is being dissolved, freeing hydrogen, 
which in its turn combines with some of the oxygen of the 
manganese dioxide to form water. 

If the hydrogen were not got rid of in this way, tiny 
gas bubbles would fill the pores and cover the surface of the 
positive electrode, and the internal resistance would quickly 
increase to such an extent that the battery would become 
useless. A back E. M. F. would also be set up. 

The theory of these cells is complicated, and has not been 
very thoroughly investigated. Makers have generally pro- 
. ceeded in an empirical way, and guard their secreta jealously. 

It would appear that most modern dry cells, at least those 
which are used for pocket lamps, &c., are really what is 
called concentration cells, that is to say, cells containing 
two solutions of different concentration, separated by a 
suitable porous membrane. 

In such а cell an E. M. F. additional to the potential differ- 
ences due to the contact of electrodes and electrolyte is set 
up, and this is the reason that batteries built on very 
similar lines by different makers show appreciably different 
vol ; 

Of course the difference in concentration disappears 
in the course of time as the solations mix, but in cells as 
dealt with here, the voltage should not sink below about 
1:5 volts until they are nearly exhausted. 

The theoretical consumption of zinc is 2/E Ib. per H. P.-hour 
where E is the E.M.F. of the battery. Differently put, in a 
4°5-volt battery working а '4-amp. metal-filament lamp, 
the congumption of chemically pure zinc would, theoretically, 
be about 7:5 grains per hour. 

Some local action takes place even when the battery is 
open-circuited, i. e., not working electrically, and the con- 
centration of the electrolyte and the strength of the zinc 


e 


vessels must be selected appropriately to obtain the best 
resulta. 

As indicated above, hard and fast rules cannot be laid 
down, as not only the ammonium compounds, but also the 
graphite, the manganese, &c., and last, but not least, the 
zinc, vary considerably according to the source of supply. 
Some experimenting will always be necessary in order to 
ascertain the best proportions for the materials at one’s dis- 
posal, but if this be carried out on the lines indicated there 
should not be many difficulties. 

In a farther article it is proposed to deal with the tools 
used in making the various component parts of the complete 
refill, and to give notes about preparing and filling in the 
electrolyte, and sealing the finished battery. 

As most of the work can be carried out by young girls, 
and in view of the fact that the coming season is sure to 
bring a large demand for these refills, manufacturers who 
are not too busy on Government work would do well to give 
their attention to this comparatively new industry. 


INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


Annual Report. 


Tue annual report of the Council states that since it has become 
evident that there is little likelihood of Major Richardson 
being able to give his services to the Association throughout 
the ensuing year if he were re-elected to office, his views have 

en ascertained, and in conformity with the same the Council 
suggests that his name should be placed on the list of Past 
Presidents, and that at the first opportunity he should be 
nominated for another term of office as President. The mem- 
bership of the Association now stands at 377, a decrease of 
two on last year's total. | 

Regarding the model general conditions of contract placed 
before the annual general meeting in June, 1913, it was 
resolved that the Association of Municipal Corporations should 


‚ be consulted, but that body did not move very quickly. In 


the meantime the Council of the B.E.A.M.A. decided to adopt 
the model general conditions as issued by the Institution of 
Electrical Engineers for a period of one year in respect of 
municipal contracts in order to see how they worked. The 
B.E.A.M.A. asked for the views of the Council upon this 
proposal, but under the circumstances no reply could be given, 
and the matter is left, as heretofore, for each corporation to 
deal with the manufacturers direct. 

With respect to the I.M.E.A. Bill, the Council decided that 
no further action be taken in connection with the suggestion 
for a joint private Bill, and that the Association revert to the 
pressing forward of a Bill promoted in the manner originally 
arranged. 

The Acting President, Mr. A. C. Cramb, had an interview 
with Mr. Rawlings, the President of the Electrical Con- 
tractors’ Association, as a result of which the Council decided 
that no further concessions be made beyond those contained 
in the Bill as last printed. 

After careful consideration of the results of the I.M.E.A.'s 
Parliamentary propaganda in варон of the Bill, Messrs. 
A. С. Cramb, Bailie Smith, A. Н, Seabrook, S. E. Fedden 
and H. Faraday Proctor were appointed as a sub-committee 
to meet the B.E.A.M.A. with a view to discussing this ques- 
tion with them. 

Particular attention is drawn to the fact that the Corpora- 
tion of Glasgow has arranged terms upon which it will operate 
its publicity and sales departments. The Electrical Contrac- 
tors’ Association in Scotland have agreed to terms less 
advantageous tô themselves than those to which the Electrical 
Contractors’ Association take exception in the Bill. 

Negotiations are in progress in connection with the question 
of obtaining powers for local authorities to pay delegates’ 
expenses to annual conferences. | 

A year ago the Association was invited by the Engineering 
Standards Committee to nominate two members to represent 
it on the newly-constituted Sectional Electrical Committee. 
Mr. A. Н. Seabrook and Mr. A. C, Cramb (Acting President) 
were nominated, and subsequently additional representation 
was obtained on many of the sub-committees dealing with 
electrical plant. | 

The Council has since voted a sum of twenty guineas from 
the funds of the Association ae a donation from the I.M.E.A. 
to the Engineering Standards Committee. 

The Council makes a special appeal to the committees who 
control municipal electrical supply undertakings to give their 
generous support to the Standards Committee by making an 
annual subscription towards the fund. 

With regard to the Development Committee formed at the 
first Council meeting of the session, Mr. Vignoles was 
appointed hon. secretary, but had volunteered and_ been 
accepted for war service. At the request of the Council, Mr. 
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J. W. Beauchamp accepted the hon. secretaryship of the com- 
mittee for the time being. Representatives of kindred aesocia- 
tions and other persons likely to be of service were co-opted 
as members, and the work so far accomplished is eet out in 
the Development Comtuittee's report. 

Referring to the Long Eaton and Ilford cases, the Council 
asked the hon, secretary to draw ‘up a statement as to the 
danger of the gas company's attack and circulate it to the 
local authorities represented in the Association, asking them 
to contribute to the expenses of supporting a test case; con- 
siderable financial support was promised in response. 

Mr. Faraday Proctor subsequently presented a valuable 
report on the subject to the Council. Having carefully 
examined the tariffs of over one hundred of the municipal 
undertakings, he was of opinion that there were only a few 
which might be subjected to attack on the grounds of the 
«objections alleged in the Long Eaton and Ilford cases. Some 
of these cases were at the time receiving consideration with 
a view to amendment, and in other cases the engineers were 
prepared to recommend amendments if such were thought 
desirable. The ground would therefore appear to be clear at 
least as regards the tariffs put forward by the large number 
of members who replied to the letters of inquiry. 

With reference to the moral support given by the Council 
to the petitions against the Yorkshire Electric Power Co.'s 
Bill by certain municipalities, as set forth in the last report, 
a communication was subsequently received from the Associa- 
tion of Electric Power Companies in which it was suggested 
that the I.M.E.A. had not realised that the Yorkshire Electric 
Power Co. were only seeking to get lighting powers in the 
areas in which under their existing Acts thev could already 
supply power. This materially altered the position, and steps 
were at once taken to make it clear that if the I.M.E.A, had 
been informed at the time as to the limits of the powers 
sought by the Yorkshire Electric Power Co., active opposition 
would probably not have been given. 

Tungsten Lamp Association invited the Council to 
send representatives to form a joint committee to discuss the 
outlines of the specification proposed to be put forward by 
the Tungsten Lamp Aseociation. As the Council was already 
represented on the Sectional Committee of the Engineering 
Standards Committee dealing with a similar subject, they did 
not see that any useful purpose would be served by meeting 
the Tungsten Lamp Association, bearing in mind the views 
which the I.M.E.A. representatives held on the matter. 

The Council records with satisfaction and pleasure the 
Ix nours conferred upon Mr. J. F. C. Snell, a past president of 
this Association, his Majesty the King having bestowed knight- 
hood upon him in recognition of his services to the electrical 
industry, and the Institution of Electrical Engineers having 
elected him aa their president. " 

The Council has had under coneideration the action of the 
I cal Government Board in refusing loans for extensions, etc., 
owing to the war, but felt that it could not recommend action 
being taken on general lines. The case of each undertaking 
should be considered upon its merits. 

With the object of ensuring that members of the staff of 
electricity undertakings. should not be accepted for enlistment 
without special permission, the War Office had been 
approached pointing out the desirability of preventing the 
depletion of the staff below the minimum necessary for the 
carrying on of the works of electricity departments. The War 
Office agreed that those who were of necessity engaged on such 
werks were doing equal service to the country as those who 
had enlisted. The War Office has given consideration to the 
question of issuing a badge or certificate of exemption, but 
could not see its way to fall in with the proposal. 

The B.E.A.M.A. invited the Council to appoint four mem- 
bers to form a joint Motor Committee. Messrs. A .C. Cramb, 
A. H. Seabrook, S. E. Fedden and J. W. Beauchamp were 
appointed to represent the I.M.E.A. The suggestion of the 
B. E. A. M. A. was that there should be a standard specification 
which should be adopted by the I.M.E.A., and that an 
arrangement should be made a« to preferential diecount to 
undertakings in their districta where such undertakings have 
the power to sell motors. The Joint Committee eventually 
recommended that the I. MI. E. A. and B. E. A. M. A. should 
adopt a standard specification for direct current motors, pre- 
ferably that to be issued by the Engineering Standards Com- 
mittee, and until this was issued, the B. E. A. M. A. motor 
specification, 

Representatives of the Association attended a joint meeting 
ef representatives of the B.E.A.M.A. and the British Engi- 
ners Association to consider the question of the protection 
«f British interests. Proposals were made for the formation 
of 3 Government department to be entitled the Board of 
Industry, or alternatively the appointment of a fullv repre- 
sentative committee. It was decided to invite the I.M.E.A. 
t» appoint a representative on the joint committee, one of the 
main objects being to secure the principle that public monev 
should he expended only on British manufactures. Mr. A. C. 
Cramb (Acting President) was appointed to represent the 
Association. 

The following resolution was passed subsequently by the 
ru: meeting and the aesociations represented were aeked to 

apt it :— 

"Resolved that this Association, fully recognising the 
necessity for the creation of a new Government department 
whoee sole function it shall be to safeguard and promote the 
industries and commerce of the British Empire. is prepared 


— — — — 5 


to co-operate with those other associations who, on the invita- 
tion of the British Engineers' Association, have signified their 
general approval of its proposals that a scheme for the purpose 
should be prepared and brought before the Government.“ 

The Council appointed Mesere. A. С. Cramb and Thomas 
Roles as their representatives on the Joint Committee, now 
designated the Board of Industry Committee. 

The Institution of Electrical Engineers submitted to the 
Council а copy of a report of the Municipal Loans Committee 
of the I.E.E., which sam pnt amendment had been adopted 


by that body. The I. Committee was preparing a 
memorandum for presentation to the Local Government Board 
on the matter. Council supported the recommendations 


to the periods allowed for 


Periods recommended. 


made by the Institution in regar 
the repayment of loans :— 


, Years. 
(a) Cables substantially constructed and lad 30 
(b) Conduits substantially constructed — ... .. 00 
(c) Accumulators and batteries in cases where the 
sanctioning authority is satisfied that ade- 
quate provision has been made for the proper 
maintenance of the batteries ... dite ay 15 


(d) Reinforced concrete " 30 


The Council decided to subscribe a sum of £10 10s. to the 
Institution of Electrical Engineers’ Benevolent Fund. 

The Hon. Treasurer reports for the year ended March 31st 
that the income from subscriptions remains normal and there 
is a considerable increase in the revenue from the proceedings 
(sales and advertisements). There is a surplus for the year of 
£62 against £65 last year. The total surplus of assets over 
habilities is £848. So far the war has had no detrimental 
effect on the Association from a financial point of view. 


Repert of the Development Committee. 


The full membership at the present time is as follows :— 

1.М.Е:А. Members.—S. E. Fedden (Chairman), б. Т. Allen, 
F. Ayton, A. S. Blackman, C. McArthur Butler (Secretary, 
I.M.E.A.), В. A. Chattock, A. C. Cramb, Councillor Crowther, 
J. E. Edgecombe, Alderman Ellaway, F. M. Long, H. Farada: 
Proctor, H. Richardson, T. Roles, Alderman Pearson, A. H. 
Seabrook, Alderman Smith, W. A. Vignoles, G. Wilkinson, 
J. W. Beauchamp (Acting Hon. Secretary). 

Co-opted Members.—Associated Municipal Electrical Engi- 
neers (Greater London), W. C. P. Tapper; British Electrical 
Federation, W. L. Madgen; Cable Makers’ Association, L. B. 
Atkinson; Association of Electrical Power Companies, W 
Chamen, A. de Turckheim; Electrical Contractors’ Association, 
L. G. Tate; British Electrical and Allied Manufacturers’ Asso- 
ciation, D. N. Dunlop, A. J. Ireland, G. Maurice, Н. C. 
MCN Society for Electrical Development (America), F. W. 

illcox. 

Meetings of the Development Committee were held monthly 
up to the 16th of April, 1915, when it was decided that, owing 
to the difficulties in carrying out this class of work, brought 
about by the war, and the increased demand upon the time 
of members, the meetings should only take place approxi- 
mately once in three months. Reports of each meeting of 
the committee are submitted to the Council of the I.M.E.A. 
for confirmation before action is taken. 

In the firet instance the following sub-committees were 
constituted and put in motion— 


Рсвілсгтү SUB-COMMITTEE. (LONDON DISTRICT.) 


IL.M.E.A. Members: А. Н. Seabrook, A. С. Cramb (Hon. 
Secretary). : 

Co-opled Members: D. N, Dunlop, C. Palmer, W. C. D. 
Tapper, L. G. Tate, Е. W. Willcox. 


ELECTRICAL INSTALLATIONS SUB-COMMITTEE. 
DISTRICT.) 


J. AI. E. A. Member: T. Roles (Hon. Secretary). 


DOMESTIC APPLIANCES SUB-COMMITTEE. (BIRMINGHAM DISTRICT.) 


J. M. E. A. Members: R. A. Chattock, G. Wilkinson, S. T. 
Allen (Hon. Secretary). | 
Ў Co-opted Members: N. Hyde, С. M. Shaw, T. P. Wilms- 
urst. 


Up to date the principal work which the sub-committees 
have been engaged in has been as follows :— 

Publicity Sub-Committee.—The preparation, in preliminary 
stages. of a scheme of co-operative advertising, printing, and 
publicity work. The Sub-Committee has interviewed advertis- 
ing agents and printing firms, and obtained information with 
regard to the possibilities of producing publicity matter, and 
for bringing about an arrangement with a suitable firm for 
the production of such matter under the guidance of the 
Publicity Committee, and for the payment towards the funds 
of the Development Committee of some proportion of the 
profits which might accrue in the sale of such matter to 
electricity undertakings. 

Mr. DrNLoP, on behalf of the B.E.A.M.A., offered office 
accommodation, and the assistance of himself and his staff. 
to further these objects particularly in regard to detailed 
work of purchasing. distributing and collecting accounts in 
regard to the publicity matter. This offer has been accepted 
by the Development Committee. 

The Publicity Sub-Committee has insisted upon the absolute 
necessity of providing regular funds and the establishment 
of at least a small paid staff whose whole time could be 
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devoted io this class of work, leaving the inembere only 
the general direction of the publicity campaign. 

The Sub-Committee directs attention to the urgent need 
of the provisions relating to publicity work which are con- 
tained in the I.M.E.A. Bill, and feels that its operations 
must be heavily handicapped until fuller powers are granted 
to Municipal Electric Supply Undertakings. 

Communication has been opened up with the Publici 
Committee of the London Electric Supply Companies wit 
a view to combining the efforts of all classes of electric supply 
5 in regard to publicity, to avoid wasteful over- 
lapping and bring about at the earliest moment an organised 
campaign for the development of public electricity service. 
Communications have also been received and considered froin 
the Society for Electrical Development, New York. 

Electrical Installations Sub-Committee.—In this саве, 
operations have been very much interfered with by the present 
abnormal conditions, but the Secretary has reported upon 
the preliminary stages taken to bring together suitable men 
for procedure with this work as soon as possible. 

For the present the Electrical Installations Sub-Committee 
will proceed so far as possible :— 

To examine, tabulate, and describe the various methods 
of wiring in use, with advantages and disadvantages, with 
& view to bringing about any poesible reductions in the cost 
of installation work compatible with safety. 

To obtain the assistance and opinions of practical men in 
touch with this class of work, and to promote discussion on 
the subject. 

To promote practical criticisms of accessories in common 
use, in connection with installation work, with a view to 
collating information which would be valuable to manufac- 
turers and users. 

To take an early opportunity of considering alternatives 
to the present design of plug contact for heating, cooking, 
and 55 particularly in regard to the possibilities 
of superseding the ordinary pin or concentric patterns by 
some more satisfactory form of plug contact. 

Domestic Appliances Sub-Committee.—Here also, consider- 
able difficulty has been experienced owing to the war. The 
Secretary has reported preliminary work done and plans 
for the immediate future; the proposition being to carry out 
various investigations with regard to hot and boiling plates, 
and to invite the advice and criticisms of manufacturers in 
connection with that subject. 

The Sub-Committee’s work will be devoted more particularly 
to points arising in connection with electrical apparatus 

rimarily intended for domestic use, although also useable 
or business and other purposes. e scope of the com- 
inittee’s work will cover the whole of the apparatus from 
its connection with the permanent wiring of the installation, 
that is to say, from where the work of the Electrical Installa- 
tions Sub-Committee would leave off. 

It is suggested that the Sub-Committee shall also collect 
and analyse information with regard to domestic electrical 
appliances, their advantages, cost, etc., and that from engi- 
neers and users opinions should be sought, and all such 
information tabulated with a view to making it readily avail- 
able to the whole of the Cemmittee. Later, it is hoped to 
expand into the questions of Hire and Hire Purchase; Costs 
of maintenance of apparatus; and analysis of existing schemes. 

The Development Committee considered a letter published 
in the technical Press, from Mr. О. Н, Wordingham to the 
Secretary of the I.E.E., dealing with the question of establish- 
ing a Central Testing Institution or Proving House, and 
associated itself with the views expressed by Mr. Wording- 
ham therein, but urged that the National Physica] Laboratory 
and its existing organisation should be employed whenever 
„ as further support would enable it to extend its 

eld of operations and would have the advantage of assisting 
to develop a laboratory which is entirely independent of 
trade interests. 

The standardisation of apparatus has received the attention 
of the Committee. It is proposed in this connection to work 
as far as possible in conjunction with the Engineering Stan- 
dards Committee. - , 

From time to time, the Development Committee has had 
under consideration the general questions arising out of the 
I.M.E.A. Bill, the restriction of borrowing facilities, and 
the difficulties arising in connection with the operation of 
electricity works under the present conditions, and in view 
of the shortage of labour. In most cases reports have been 
made to the I.M.E.A. Council, which body has given the 
matter further consideration as required. 


Report of the Electric Vehicle Committee. 


The work of the Committee during the year ended March 
3lst hae covered the following :— 

The method to employ in gripping the charging cable to the 
plug was decided upon and a complete design and specification 
for the plug and receptacle was published in the March issue 
of The Electric Vehicle. An application was submitted to 
the Engineering Standards Committee for the standardisation 
of this accessory, and the Sub-Committee of that body, which 
dealt with the matter, agreed to recommend the Committee 
to standardise the dimensions of the contacts, as well as to 
supervise the manufacture of gauges for them. Two firms 
in this country are now supplying the fitting in accordance 
with this Committee's specification. | 

The Committee attaches great importance to the adoption, 


as far as possible, of a uniform tariff throughout the country 
for charging vehicle batteries, and has advocated a flat rate 
of ld. per unit for ''off peak " supply The list published 
contains the names of 105 undertakings that have adopted 
the Committee's recommendation on this matter. 

When the Committee got fully to work, it was soon apparent 
that funds were necessary in order to make real progress. 
Up to that time what little expenditure had been necessary. 
was borne by the parent association. It was, therefore, de- 
cided to appeal to all electric supply undertakings for financial 
support, and the accounts show that the response has, on the 
whole, been satisfactory. The Accumulator. Makers’ Section 
of the British Electrical and Allied Manufacturers’ Association 
contributed £50. The total received amounts to £186. 

The Committee decided that it would be of advantage to 
adopt a definite range of charging voltage, and fixed this 
range between 85 and 120, which corresponds with the voltage 
which will take care of the charging of forty-four lead-plate 
cells, or the equivalent of sixty nickel-iron-alkali cells. The 
Committee has fixed forty-four as the standard number of 
cells per vehicle for lead-plate batteries. 

The Committee has etandardised a design for illuminated 
and enamel plate charging signs, and has appointed official 
makers for each type. Full particulars have been published. 

To serve as а means of bringing before possible users the 
advantages of the electric vehicle, the Committee decided 
to publish a quarterly journal, to which it gave the name 
of The Electric Vehicle, and appointed as the hon. editor, 
Mr. A. H. Seabrook. At the present time, 4,000 copies are 
published of each issue, and a large portion of this number 
is mailed free to corporation officials, chairmen of committees, 
railway managers, engineers, and others who are interested in 
transportation generally. It was hoped that corporation electric 
supply undertakings would purchase quantities for distribu- 
tion among likely users in their territories, but so far only a 
limited number of undertakings have made use of this potent 
means of building up a most remunerative business. 

As a further means of drawing attention to the merits of the 
electric vehicle, the Committee designed and published a series 
of twelve publicity mail cards intended to be eent, at in- 
tervals, to possible users bv electricity supply undertakings. 
Four thousand copies of each of the twelve cards were printed, 


but with regret the Committee announces that, so far, there 


has been only a very small demand for these cards. 

At the instance of the Society of Motor Manufacturers and 
Traders. the Engineering Standards Committee decided to 
standardise certain rims for solid rubber tires, and the Com- 
mittee recommends that these rims, of the sizes given below, 
should be used for all commercial electric vehicles : — 


670 mm. 850 mm. 
720 mm. 881 mm. 


Joint meetings were held with representatives from the 
Tungsten Lamp Association, and, with the approval of those 
representatives, the Committee advises that lamps of the size 
and voltage recommended by the Engineering Standards 
Committee in Report No. 69 be adopted as standard for electric 
vehicles, and that, in view of the small consumption and the 
comparatively short hours of use to which such lamps are 
put, they be for the present coupled across a number of cells 
in the vehicle to give the required voltage, i. e., 12 volts. 

With regard to measuring instruments on electric vehicles, 
the Committee recommends for vehicles provided with lead- 
plate batteries, the use of a volt and ampere meter for con- 
trolling the charge and discharge. Where, however, it is not 
proposed to remove the battery from the vehicle, and where 
no constant attendance is provided during charging, it recom- 
mends that an ampere-hour meter should be provided in 
addition to the ammeter for showing the condition of the 
battery; suitable provision should be made in connection with 
the ampere-hour meter for automatically opening the circuit 
when the battery is fully charged. A mileage recorder is con- 
sidered a necessary accessory, not only for gauging the con- 
dition of the battery in conjunction with the electrical inetru- 
ments, but for keeping a record of the performance of the 
vehicle, and ite efficiency. 

In the case of vehicles fitted with nickel-iron-alkali batteries, 
an ampere-hour meter is the only instrument which need be 
provided, other than the mileage recorder. 

For alarm signals on vehicles a horn, preferably of the 
electrically operated type. is the most euitable. 

It has been arranged that the Commercial Motor Users’ 
Association will allow the Committee a voice in all future 
arrangements in regard to párades of motor vehicles in so 
far as such arrangements apply to electric vehicles. The 
Association has also offered to allocate to the use of this 
Committee a section in the next edition of its '' Night Shelter 
Handbook for Commercial Vehicles," in which the Committee 
can set forth information as to charging stations about the 
country, tariffs, etc., and to include а map upon which these 
charging stations may be indicated. 

Most useful results have followed upon the continued affilis- 
tion with the Electric Vehicle Association of America, through 
the membership of the Honorary Secretary. 

The importance of standard charging equipment and 
methods of charging has been recognised by the Committee, 
and, for some time, the Technical Sub-Committee has been 
hard at work upon it. A full report is in hand, which the 
Committee hopes to publish shortly. 
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141 mm. 
771 mm. 
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The statement of accounts shows income £344, expenditure 
£249, and a surplus of £95 for the year. 
On pages 902-3 of our issue of June 25th, we dealt briefly 
with the proceedings at the annual meeting, when the above 
reporte were adopted. | 
Ir. S. E. FEDDEN ppm Chairman of the Development 
Committee, moved the adoption of the report of the latter, 
pointing out that it had been decided to form sub-committees 
to deal with different sections of the work, and also to proceed 
with the organisation of publicity work. | 
Mr. R. A. CHATrOck (Birmingham), Chairman of the Electric 
Vehicle Committee, who moved the adoption of this Com- 
mittee s report, drew attention to the large amount of work 
which had been carried out in the last twelve months in 
standardising apparatus such as the charging plug, battery 
sizes, etc., and in connection with charging facilities. He 
hoped the members would support the journal of the Com- 
mittee, of which the last issue had been taken up more readily 


than former ones. The electric vehicle display had been much 


appreciated by the members, and he hoped it would be 
repeated in the large towns to impress the advantages of thia 

of vehicle on the different industries. Many towns were 
contributing to the funds of the Committee, and he suggested 
that they should make their contributions annual ones, so as 
to provide proper financial support to the movement. 

The report was subsequently adopted, an appreciative refer- 
ence being made to the arduous work which had been done 
by the Hon. Secretary, Mr. Frank Ayton (Ipswich). 

Amongst other matters touched on, Ваше бмттн (Glasgow) 
dealt with the coal supply question, particularly ав to the 
results anticipated from the Parhamentary deputation and the 
formation of a Committee of Members of Parliament to report 
io the Government. 

In the interval, the Committee's recommendations have 
been made public (see Erec. Rev., June 25th, page 895). 

Mr. FARADAY Proctor also referred to the movement 
roviding an adequate 

vacancies caused by 


THE WORK OF THE NATIONAL PHYSICAL 
LABORATORY IN 1914-15. 


(Concluded from page 6.) 


Tux principal work of the Electrotechnics section continues to be 
in connection with the testing of alternating-current apparatus for 
power measurement. Alternating-ourrent apparatus has been sent 
for test during the year requiring 6,000 amperes, and the pressures 
required for precision wattmeters now reach 20,000 volte. There 
is also a marked tendency to seek for the highest attainable acou- 
racy in steam consumption and similar trials, a demand which is 
resulting in the production of special forms of integrating teat 
meters for use in this service. An accuracy better than 1 part in 
1,000 has always been aimed at in the Laboratory for A.C. power 
measurements, and there is no difficulty in meeting all demands in 
this respect. 
In the measurement of electrical power by an electroetatio in- 
strument a high resistance is placed across the voltage terminals 
of the instrument under test if the voltage be more than 100, and 
a tapping corresponding with 100 volts is connected to the needle 
of wattmeter. In practice a resistance of 100,000 ohms is 
used for voltages up to 5,000. Tappings are made at every 2,000 
ohms up to 20,000, and at the subsequent 20,000-ohm points. In 
this manner the fractions Jy, dr, h, &c., of the main voltage down 
to 1 can be obtained, besides many other ratios if desired. The 
cheoking of such a resistance with low voltages is very simple, and 
may be conveniently done by successive substitution in one branch 
of a Wheatstone quadrilateral; any convenient resistances may be 
used for the other three branches, and balance may be obtained 
ha variable resistance in series or parallel with one of them. 
ere are ten resistances of 2,000 ohms, which should all be equal, 
and the sum should be equal to each of the larger sections. The 
resistances are high, rendering that of connecting wires negligible. 
Absolute correctness of the resistances is , ав it is 
only the ratio of the different sections that is of importance. 

In the current circuit a resistance is inserted which will cause 
the voltege drop of about two volta required to operate the watt- 
meter. For testing commercial instruments a range of resistances, 
varying from a few ohms down to a thousandth of an ohm, or less, 
is required, and for three-phase teste three of each size, amounting 
to about 30 resistances in all. It is essential that the value of 
these in terms of the international ohm shall be accurately known. 
It is, therefore, desirable that apparatus should be available for 
quickly verifying any of these resistances bg comparison with a 
standard one-ohm coil whose value is known to a high accuracy. 
It is also essential that resistances in daily use for work of this 
nature should havea simple numerical value, thus saving a large 
amount of arithmetical calculation. Any difference from the 
nominal value should, therefore, be small enough to be negligible 
in all ordinary work. In practice the resistances are adjusted until 
the errors do not exceed two or three parts in 10,000, an amount 
which is corrected for when work of the highest precision is in 
progress, 


The comparison of resistances such as a tenth of an ohm or a 
thousandth of an ohm with a standard l-ohm resistance is a 
relatively simple matter when the resistances have even values, 
A Kelvin bridge consisting of a number of equal resistances, which 
need not be adjusted to any particular value, is all that is required, 
and during the year the design and construction of such an 
apparatus has been completed. 

t consists of two rows of 25 resistances, each unit being 20 
ohms. In general some of the resistances are short-circuited, the 
number depending on the ratio of the main resistances under test. 
The arrangement is capable of oomparing two resistances whose 
values have an integral ratio denominated by т/а where m + n 
does not exceed 25. For verifying low resistanoes of the order of 
0'001 of an ohm it is necessary to use intermediate resistances 
such as 0'1 ара 0°01 ohm, using a ratio of 10 to 1 for each step. 
In such measurements any errors due to inequalities among the 
20-ohm resistances are cumulative. It is, therefore, necessary to 
adjust these to equality with a high degree of accuracy, for the 
error due to this cause must not exceed 2 or 3 parte in 100,000 in 
order that the accumulated error in a low resistance, verified in 
three steps, shall not exceed 1 in 10,000. Balance in the galvano- 
meter circuit is obtained by shunting whichever of the main 
resistances under comparison is relatively the higher. 

Two new water-tube resistances of 0'001 ohm to carry normally 
2,000 amperes with an overload to 3,000 amperes have been coom- 
pleted and taken into regular use during the year; also & set of 
three 0'04-ohm tubes for 500 amperes. These complete the 
standard resistances required at present for large currente, and it 
will be of little use extending the range and building resistances 
for 6,000 amperes until the transformer capacity for obtaining 
large currents has been increased. Some useful resistances have 
also been made up for currents up to 25 amperer, consisting of 
resistance wire wound on frames, with air oooling. The wire is 
silk covered and again silk wound into parallel twin wires, so 
rendering the inductance as low as possible. Each wire is arranged 
to carry 0'5 ampere, dropping two volts across the terminals. 
As many of these lengths as necessary are put in parallel to 
make up a resistance of the required magnitude. They will 
replace the resistances which have been used hitherto for smaller 
currents, and which consisted of a network of some 20 exceedingly 
fine bare manganin wires in parallel stretched between terminals 
and immersed in oil. The large cooling surface and low induct- 
anoe of these left nothing to be desired, but with the very fine 
wire transmitting heat rapidly to the oil, sufficient constancy could 
not be obtained, although every effort was made to protect the 
alloy with varnish. A gradual change has been taking place in 
the resistance values for several years, and it has, therefore, been 
decided to discard them for use in routine work, where the 
application of corrections is to be avoided wherever possible. 

he new three-phase switch for operating the electrostatic watt- 
meter on three-phase circuita up to 20,000 volts has been in use 
throughout the year, and three-phase meters have been tested for 
accuracy with both their current and potential transformers. This 
represents a considerable step forward in assuring the highest 
possible overall accuracy of meters for large powers, and has also 
helped to accelerate the operation of testing them. 

The switch, which is of a rotary type, is actuated mechanically 
from a distance by а flexible steel cord, by means of which the 
switch can be located in the danger area, and the operating handle 
be at the hand of the observer who reads the electrostatic watt- 
meter. 

At present, for lack of suitable dividing resistances, it has not 
been possible to use this switch on circuits above 6,600 volta. Nor, 
in fact, have single-phase tests to the best accuracy been possible 
above 11,000 volts. For this reason resistances have now been put 
on order to increase the range of the highest precision teste up to 
about 40,000 volte, and at the same time to permit three-phase 
meters to be tested with their potential transformers up to 11,000 
volta, The present dividing resistances consist of two 100,000-ohm 
sub-divided woven gauze boxes, each capable of use on 5,000 volts. 
A third one is now to be added exactly similar to the others, and, 
in addition, sufficient gauze resistance is on order to enable three 
farther boxes, each of 120,000 ohms and of the same current- 
carrying capacity, to be built at the Laboratory. 

The electrostatic wattmeter has been used now for several years 
with a temporary scale having an arbitary constant. Opportunity 
has been found in the course of the year to draw a new scale, 
which is direct reading. It is about 6 m. long, with 3,800 divisions 
each of approximately 1°5 mm., the precision of reading being to 
one-quarter of a division, 

The new electrostatic voltmeters with light moving systems and 
bifilar sions have been constructed and tested. They have, 
however, exhibited an unexpectedly e contact difference of 
potential, which, unless remedied, would detract from the conveni- 
ence of the instrament in practical use. The matter is, therefore, 
being looked into in order that the defect may be remedied. 

A number of tests have been made on the smaller-sized switches 
to determine their rating. The principle followed in out 
these testa is to ascertain the current a switch just fails to break 
at different voltages, and also the current which produces a “ flare " 
on break. Curves can then be drawn connecting voltage and 
maximum current. Such curves show that a 50 per cent. increase 
of voltage is much more exacting than a 50 per cent. inorease of 
current, In breaking a cirouit with constantly increasing currents 
а point is reached when the arc is drawn out far enough to bridge 
the contacte. As a rule, when this point is reached, there is a 
marked increase in the tendency to flare—the arc assumes more 
the character of a flame, and lasts for a longer period. It will 
continue to break the circuit, however, beyond this point, but in 
double-pole enclosed switches the presence of a flaming aro on 
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breaking is a source of danger, since short-circuits often occur 
through the agency of this flame; generally, therefore, the point 
of flaring marks the maximum possible breaking current for such 
switches, . 

Tests have been made on large current transformers up to 6,000 
amperes, but difficnlties arise due to lack of supply transformers 
which will give currenta of this magnitude. Efforts have been 
made to determine the order of agreement to be expected in such 
cases when smaller currents are passed through the transformer 
a correspondingly larger number of times, thus working with an 
equivalent number of ampere turns. For precision work this 
method is not to be recommended, unless exhaustive tests show 
that it gives correct results for the type of transformer under 
consideration. 

Measurements have been made on the skin effect in two large 
stranded cables about 1 sq. in. in section. 

There has been a large increase in the amount of test work over 
the previous or any other year. For the portion of the year up to 
July the work was normal, and slightly lower than in the previous 
year. As a result of the war, however, there has been a large 
increase in the Admiralty work and a falling-off in the number of 
general tests for private firms. 

Research work on the heating of buried cables has made good 
progress during the year. The experimental work was commenced 
at Bristol, а series of tests, extending over a period of three weeks, 
being carried out on a number of cables, of size ranging from 0'1 
to 0°3 eq. in., laid direct in the ground. 

The supply was alternating current, and on one of the larger 
Pere a were made with frequencies of 50 and 93 cycles per 
second. 

For the measurement of the resistance of the conductor a double 
bridge method was used, a small continuous current being super- 
imposed on the alternating current by means of an accumulator 
connected in series with the secondary winding of the transformer. 
This method proved to be quite satisfactory, allowing of mean 
observations being taken, with the portable apparatus used, to an 
accuracy of 0`1 per cent. 

Other tests were made at St. Marylebone with some 2-fq. in. 
machine feeder cables when carrying their normal load of from 
2,000 to 2,400 amperes, and at Wolverhampton with two cables, 
one laid solid in bitumen and the other drawn into a duct. 

It has been possible, by slight modification of the Callendar 
recorder, to make it suitable for the purpose of obtaining records of 
the temperature of cables under normal conditions of loading. 
This instrument has, therefore, been purchased, and is now in use. 
Tests with it have already been made at St. Marylebone with a 
number of 1-sq. in. and 0°5-sq. in. feeder cables drawn into multi- 
way ducts, and at Wolverhampton with single cables drawn in and 
laid solid; it is now installed at Glasgow, giving records of 1-sq. in. 
triple-concentric cables laid solid in bitumen. The records 
obtained, showing the heating and cooling of the cable when 
carrying its normal load over a period of a week, are most 
interesting. 

The work of laying the experimental cables at the Laboratory 
has been held up for the present, owing mainly to the difficulty of 
obtaining the necessary cable and labour. 

Tests on the temperature rise in twin flexible wires have been 
completed, and show that very high temperatures are in some cases 
attained on the portion of the flexible wires nearest to the 
heating apparatus, This, unfortunately, occurs mainly in the case 
of small portable apparatus, where the mechanical strain on the 
wire is greater than with apparatus designed for stationary use. 

Heat.—The Laboratory has adopted as its fundamental scale of 
temperature the Centigrade Thermodynamic scale, which is realised 
with the exactness required for work of the highest precision in 
the scale of the constant-volume hydrogen thermometer in the 
interval between 0° C. and 100? C. From 0° C. to the boiling- 
point of sulphur (444'5* C.) the practical scale is reslised with 
sufficient accuracy by the platinum-resistance thermometer, as 
well as by kaown fixed points with which it is extended to 
1,083* C. It has been found that the temperature of the boiling- 
point of sulphur can be realised in practice to a high degree of 
accuracy under widely differing conditions. 

Improvements have been made in the apparatus available for 
resistance thermometry. 

In connection with the heat losses from cement kilns, an investi- 
gation has been commenced into the loss of heat from hot surfaces, a 
subject on which few reliable data are available. 'The research 
includes both flat surfaces and a series of tubes of widely varying 
diameters, The experiments are directed to the símultaneous 
determination of the total heat-loss and of the pure radiation, and 
hence indirectly of the convection. 

Results for plane surfaces of various kinds and at temperatures 
up to 600? C. have already been obtained hy very diverse methods, 
aud have led to interesting conclusions, some with an important 
practical bearing. 

Although it has been known ever since the early experiments of 
Leslie and Count Rumford that a polished surface emits only a 
small fraction of the radiation given out by a black surface, 
surprisingly little light has been thrown on the problem of the 
heat dissipated by a surface since the time of the pioneer workers 
such as Péclet, Dulong and Petit. The effect of various paints 
and other coatings on the total emissivity was first investigated, 
particularly with a view to the possibility of diminishing appre- 
ciably by some sufficiently cheap process the radiation from a 
surface whose emissivity was nearly that of a black body. 

As all methods of imparting to the metal a smooth and bright 
reflecting surface were impracticable by reason of cost, a study was 
made of the different processes for metallising the surface by 
application of metallic paint or by the new spray process, 


As instances of the nature of the results obtained, may be men- 
tioned first, that over the range of temperatures met with in 
steam engineering the true radiation-loss, this fraction dependent 
on the nature of the surface, is approximately half the total loss in 
pipes of ordinary iron under the usual conditions; and, secondly, 
that the true radiation from an iron surface may be diminished 
to one-half of its normal amount by suitable application of a 
coating of aluminium paint, and even to a less fraction by the 
metal spray process, These conclusions havean important applica- 
tion to engineering problems. Thus, for example, the useful 
radiant heat reaching the centre of a room from radiators round 
the walls is diminished to one-half of its proper value by the addi- 
tion of the customary coating of aluminium paint, i.e, the 
" efficiency " of the radiator as an emitter of radiant heat is reduced 
to one-half. 

On the other hand, the application of metallic paint to the 
unlagged portions of hot surfaces, such as the boiler fronts in the 
stokehole of a battleship, should materially increase the comfort 
of the stokers, working in confined spaces, since it would diminish 
to half value the true radiation, which is uninfluenced by any 
amount of artificial ventilation. 


NEW ELECTRICAL DEVICES, FITTINGS 


AND PLANT. 


Small Dental Motor. 


A dental motor which can be held in the hand is shown in 
fig.1. According to the manufacturer of the device, the SHELTON 
ELECTRIC Co., of 30, East Forty-second Street, New York, it is the 
smallest motor designed for commercial purposes ever built. The 
motor is 1°25 іп, in diameter and 1°75 in. long, and weighs only 
5'25 oz. It runs at a speed of 15,000 R P. u., and takes a standard 
dental chuck, which is driven with a one-fourth reduction in 
speed. This reduction in speed, it is stated, is accomplished 
without gears or friction devices 


Fig, 1.—DENTAL MOTOR ATTACHED TO CORD WITH RHEOSTAT: 


The motor operates on either direct or alternating current. The 
armature is hand-wound with No. 40 wire. Use is made of 
special ball bearings, y;-in. in diameter, and the air gap between 
the armature and field is 0 0025 in. The switch is of the plunger 
type, and is operated by a lever which can be pushed back if 
necessary by the back of the hand. The lever can be placed in 
three positions, that nearest to the motor being for reverse opera- 
tion, the centre position for stop, and the position farthest away 
from the motor for starting. The shaft of the motor is hollow, 
and bakelite is utilised as insulation. The motor is enclosed in an 
air-tight steel case. ` ; 

For varying the speed of the motor a rheostat is provided, which 
can be placed on the floor, and can be operated by а foot-lever. In 
case it is necessary for the dentist to callon his patients, a rheostat 
similar to that shown at the end of the cord in the figure is 
employed. This rheostat is operated by hand. 

Besides being adaptable for dental work, the motor can also be 
utilised for engraving, manicuring, chiropody and as a light bone 
drill for physicians. There is no sparking on the commutator, it 
is stated, and the motor takes only 12 watts. The following 
advantages are claimed for the device :—The motor is light in the 
hand, as there is practically no back drag or buckling of cable; 
efficient operation is obtained on account of the direct drive ; and it 
is not necessary to place the motor on brackets, which are liable to 
be in the way. The motor is also well adapted for use by students 
in dental schools.— Electrical World, 


Small Electric Lighting Plants. 


MESSRS. WARD & GOLDSTONE, of Sampson Works, Salford, 
Manchester, have sent us particulars of their Mercure and Sherborne 
self-contained electric lighting plants, of which a pamphlet has 
recently been issued. 

The introduction of metal-filament lamps brought into pro- 
minence the advantages of electric lighting for country houses 
and cottages, when a public supply was unavailable, and more 
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recently the small low-voltage half-watt lamp has added further 
to the sphere of usefulness of this class of plant. 

Thus under present conditions, the ł-H.P. Sherborne electric 
lighting set which we illustrate, though only taking up a space 
of about 30 in. х 18 in. x 2 ft. overall height, will now light 
16 30-c.P. 2 5-volt half-watt lampe, which is sufficient for a fairly 
large building. 

The Sherborne and Mercure engines are valveless and simple in 
construction ; the lighting sets regularly supplied are rated at 
(1 Ер.) 275 watts, 600 watts, 800 watts, 1,400 watts and 1,700 
watts 


In connection with these plants a series of batteries of 13 and 
27 cells are listed for the 25 and 50-volt installations. 


Standard 


Fie. 2.—SHERBORNE ELECTRIC LIGHTING SET. 


rwitehboards are also supplied, consisting of polished slate panels 
fitted with voltmeter and ammeter, charge and discharge switch, 
shunt or series regulator, main switches and fuses, and automatic 
ext-out or combined cut-in-cut-out. 

Messrs. Ward & Goldstone point out that they have supplied 
many of these plants to the Colonies and abroad, while a number of 
them are in use in this country, where there are many districts in 
which they can be adopted with advantage. 


“Quead ” Electric Fires. 


Messes. IKIN & EADS, LTD. of 47-57, Marylebone Lane, W., 
ksve recently patented and put on the market а new pattern of 
beating element for electric fires, substantially built up in bar 
form, which is incorporated in their Quead electric fire. The 
cement does not involve any new principle; it consists of a number 
of specially shaped moulded greyish porcelain pieces assembled on 


Fic. 3.—HEATING UNIT FOR “QuEAD” ELECTRIC FIRE. 


ал iron spindle, and clamped between terminal plates by nuts. The 
porcelain pieces are shaped to form a series of open slots running 
half round the heating unit, and in these the resistance spiral is 
and firmly held. 
wire is visible, and runs at a red heat, and in turn heats the 
porcelain supporta, giving an excellent effect. 

It is claimed for the “ Quead " heating unit that it is exceedingly 


and can be roughly handled, or packed for transit without 

fear of damage. 
An artistic range of cases in cast and sheet iron, copper and 
brass, bright and black steel, &c., has been designed, and the 


bestera are mounted singly or in sete, together with the necessary 


switches, to suit various requirements; we understand that 
examples of the above fires can be inspected at the firm’s premises 


at any time. 
Induction Pipe Heater. 


A novel little electric fitting for the motor-car, described in a 
recent issue of the Motor, is an electric primer (catalogued by 
MESSRS. MESTRE & BLATGE, of 20, Store Street, Tottenham Court 
Road, W.C.), which consists of a fibre washer with a German silver 
resistance wire coiled inside it. This is inserted between the 
carburetter and intake manifold, and is connected through a 
switch to an accumulator or dry cell. When the engine is difficult 
to start, the device is switched in, and is said to prove very effective 
in heating the intake charge. It is also very reasonable in price. 


Table Wiring. 


The accompanying illustration shows a convenient method of 
wiring the dining-room table to facilitate the use of electrical 
cooking devices. 

A flush receptacle is put in the centre of the dining-room floor, 
and three porcelain wall sockets are screwed on the inside 
edge of the table. Six feet of cord, having a connection plug on 


Dining Room Table > 


FIG. 4,—DiNING-ROOM TABLE WIRED: SECTION. 


one end, is run through the centre leg of the table and wired to 
the back of the porcelain sockets, The heating devices can then 
be easily plugged into the sockets, 

If the table has no centre leg orsupport, the cord can be brought. 
from the floor and supported to some part of the table on the 
underside where it will be concealed by the tablecloth, ` 


New Half-Watt Lamps. 


Last week we briefly mentioned that the BRITISH THOMSON- 
Houston Co. LTD., had introduced а number of new sizes of 
" Mazda" half-watt lamps; we are now enabled to reproduce an 
illustration of one of these—the 100-watt 200-volt size—with a 
plan (fig. 6) showing the disposition of the filament in a horizontal 
plane, It will be noticed that the finely-spiralled flexible filament ie 


Fic, 5.—" MAZDA ” HALF-WATT LAMP. 


supported at a great many pointe, but on the whole the construc- 
tion is simple. The instruction is given that the lamp must be 
burned in the vertical position, as illustrated, and that the 
fittings must be properly ventilated. The light distribution 
curve of this pattern of lamp will evidently have its maxima 
above and below the bulb, giving a powerful down- 
ward illumination with a suitable reflector. The new 
sizes are: 25 volts, 15, 30, 60 and 100 watts; 50-60 volts, 30, 60, 
100 and 150 жайа; 100-130 volts, 60, 100 and 150 watts; 200-255 
volts, 100, 150 and 200 watts—all fitted with bayonet caps except 
the 150 and 200-watt sizes, which have Edison screw caps. The 
prices of some of the lamps have been reduced, 
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Similar announcements have come to hand' from other tungsten 9,112. Systems for producing electrical discharges from а source ol 


energy." К. VARLEY. June 21st. (Convention date, July Ist, 1914, United 
lamp makers. The GENERAL ELEOTRIC Co., LTD., draw special States.) (Complete.) е, * 


L] 2 2 [11 7з 

attention to the adoption of the registered name, Atmos type, 9,113. '' Telephone transmitters," INTERNATIONAL ELECTRIC Co., Lro., and 
for their Osram gas-filled lamps. The EDISON & SWAN UNITED R. С. LE Nom. June 21st, (Complete.) 

ELECTRIC LIGHT Co., LTD., send us a list of their new Royal 9,120. Electric meters." W. Н. F. Мокросн. June 22nd. 

Ediswan " half-watt lamps, on similar lines, and MESSRS, SIEMENS 9,141. “ Apparatus utilising electro-magnets or permanent magnets for the 


Bros. DyNAMO WoRKS, LTD. send particulars of their new Rome (eL Жашырын and the like from torpedoes or mines." F. С. 
“ ” руы, * 
dro e Gane AN & GORHAM, LTD. 9,157. “ Electrodes for arc lamps." Е. M. Lewis. June 29nd. 
ve issued price lists in practically identical terme. 9,158. “Electric cooking." Jackson Execrric Stove Co., LTD., R. C. 
While we have not yet arrived at the half-watt 16-c.P. lamp for GwiesBaCH, Н. H. Ногмеѕ, C. Н. Ѕмітн, & F. Н. WILLIAMS. June 2nd. 


use on 200-volt circuits, it is clear that steady progress is being (Complete.) 


made in that direction ; already consumers on 100-volt circuits can 9.230. Portable telegraph and telephone apparatus applicable for signal- 
! ling apparatus." W. С. Unperwoop & Unpgrwoop, Ltp. June 23rd. 
Plan C 9.246. Electric relay." M'. R. Sykes INTERLOCKING SicNAL Co., LTD., and 


С. H. Sykes. June 23rd. (Complete.) 
9,256. Telegraphy." D. С. Crowe. June 23rd. 


9,279. '' Targets for X-ray tubes and the like." British Тномѕох-Носзтох 
Co., Ltp. (General Electric Co., United States). June 24th. 


9.282. Means for driving dynamo-electric machines.“ W. LANGDON- 
Davies & A. Soames. June 24th. 

of 9,283. '' Automatic or semi-automatic telephone systems." RELAY AUTOMATIC 

E TELEPHONE Co., Што. June 24th. (G. A. Betulander, Sweden.) (Complete. 

9,330. ''Lampshade and globe holders for gas and electric lighting." 

Fig. 6.—DIAGRAM OF FILAMENT. F. WE. Sou. Junc übt. g iix: 
9,336. '' Devices for establishing electric connection between conductors." 
det irht ti h dl H. G. Woop, June 25th. (Complete.) 
put up a 60-watt lamp giving nearly eight times as much candle- 9.345. Automatic and semi-automatic telephone systems." RELAY AUTO- 


power as the 60-watt carbon lamp of 10 years ago, and by using MATIC TELEPHONE Co., LTD., & L. C. ВүскАУЕ. June 


a semi-indirect fitting can light a large room with it effectively. 9,346. “X-ray devices." Вкітізн THomson-Houston Co., Lro. (General 
That the new lamps will increase the popularity of electric Electric Co., United States.). June 300. 
lighting cannot be doubted ; and fortunately they come just at a , 88 and incandescent lamps for the name.“ W. 


time when, extensions of plan t being barred, station eae will 9,374. '' Method of and means for producing undamped or persistent high- 
be glad of their assistance in increasing their connections. But frequency electrical oscillations for telegraphic and like purposes." J. К. 
the urgent necessity of a fixed charge, plus small running charge, HALLIWELL. June 26th. 


ised 1 ival 9,386. ''Casings for electricity meters." W. HAMILTON & FERRANTI, Їтр, 
is emphasised by their arri June 96th. (Divided application on 24,792/14, December 30th.) 
G.E.C. Dust Bellows. 9,396. '' Telephone systems." AUTOMATIC TELEPHONE MANUFACTURING Co., 


| , LTD. June 26th. (Convention date, June 27th, 1914, United States.) (Com- 
THE GENERAL ELECTRIC Co., LTD., of 67, Queen Victoria plete.) 
Street, E.C., have put on the market a cheap and efficient dust 9,399. “ Electrical communication systems." S. ToLtkowsky. June 26th. 
expeller, which is entirely British made. As shown in fig. 7, it is 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the е А list may be obtained 
of Messrs. W. P. TuowPSoN & Co., 285, High Holborn, C., and at 
Liverpool and Bradford; price, post free, 9d. (in stamps). 


FId. 7.—G.E.C. Dust BELLOWS. 


1913. 
constructed largely of wood, and is useful for blowing the dust 18,357. METHOD OF AND APPARATUS FOR SEPARATING SUSPENDED PARTICLES 
out of electric motors and other appliances without fear of shock, FROM GASEOUS BODIES BY MEANS OF HiGH-TENSION ELECTRICITY. E. Möller. 
as well as for cleaning typewriters and many other kinds of August 12th. (August 13th, 1912.) 
a tua 19,518. CIRCUIT ARRANGEMENTS FOR AUTOMATIC AND SEMI-AUTOMATIC TELEPHONE 
9 Systems. Siemens & Halske Akt. Ges. August 28th. (August 28th, 1912.) 


Keeping Down the Power Demand. 19,732. PROCESS AND APPARATUS FOR ELECTRICALLY SEPARATING SUSPENDED 


One of the useful "wrinkles" worked out by the men of the BODIES FROM reis mga Mcr gerer мыйы og GaskEovs, Fiuips. E. 
P : anl Moller. September Ist. ugust 3lst, * 

Public Service Co. of Northern Illinois to allow xm aatis — 25,391. CONTINUOUS BRAKES AND CONTROLLERS FOR THE SAME. W. R. Smith, 
to have several motors and yet pay a low connected-load charge is Wilson, and Consolidated Brake & Engineering Co. November 6th. (May 
shown in the accompanying sketch. Here an installation is dia- 6th, 1914.) | й 
grammatically represented, which consists of а 3-H.P. motor, a 
l-H.P. motor and a 5-H.P. motor, yet the greatest connected load 1914. 
that the consumer can put on the line at any one time is 5 H.P. 4,937. OPERATION OF Low-PRESSURE ELECTRICAL INSTALLATIONS FROM Hici- 


i i i i = А PRESSURE Circuits. February 18th. (February 19th, 1913. 
Tracing the circuits through the three single-pole, double-throw 5,240. MEANS FOR ATTACHING INSULATORS РОК ELECTRIC Wires. T. Wittrin. 


: February 28th. (March Ist, 1913.) - 
Dovble-Throw Switches 5,345. REFLECTOR FOR ARC Lamps. H. E. Moul (Korting & Mathiesen Akt. 
Ges.) March 2nd. 

5,467. ELECTRIC SWITCH ARRANGEMENT FOR A PLURALITY OF CONDUCTORS, 
MACHINE OR APPARATUS TO BE CONNECTED WITH THE SAME BUS-BAR AND ADAPTED 
TO BE SWITCHED IN AND OUT, EMPLOYING A COMMON SAFETY RESISTANCE. Allge- 
meine Elektricitats. Ges. March 3rd. (March 4th, 1913.) 

6,182. ELECTRIC-CURRENT COLLECTORS. T. B. G. Janssen. March llth. 

6,341. ELECTRICITY Meters. Siemens Schuckertwerke Ges. March 12th. 
(March 12th, 1913.) 

6,520. MEANS FOR ELECTRICALLY OPERATING RAILWAY OR OTHER SIGNALS. 
Siemens Bros. & Co., and L. de M. G. Ferreira. March 14th. 

8,684. MANUFACTURE OF INCANDESCENT ELECTRIC Lamps. Electric Utility 
Co., & R. W. Long. April 6th. 


11,097. ELECTRIC BURGLAR ALARM Systems. J. P. Williams. Мау 5th. 


11,156. CONNECTING ARRANGEMENTS FOR ELECTRIC Circuirs. J. Н. Wollis- 
— LOC croft & H. T. Boothroyd, Ltd. May 6th. 
Fig, 8.—INTER KING CIRCUITS TO RESTRICT DEMAND. . 12,059. INCANDESCENT ELECTRIC LAMPHOLDERS. W. Adams. May - 15th 
(Ncvember 14th, 1914.) 
А А ge z 14,006. CONSTRUCTION or ELBCTRIC Contact CONDUCTORS FoR RaiLwary 
switches, it will be seen that it is impossible to connect more than TRACKS AND THE LIKE. J. E. Colas. June 10th. (June 20th, 1913.) 


one motor to the lin ime. can urge 14,022. CooriNcG or ELECTRIC PoRTABLE DmiLLING MACHINES. Siemens 
be worked out rini plain prime n „ыб h Schuckertwerke Ges. June 10th. (June 19th, 1913.) 

к à y any size, in eac 14,030. ELECTRIC TRANSFORMERS. F. E. Berry. June 10th. 

instance the maximum demand of the installation being limited 14,043. ARMATURES OF DYNAMO-ELECTRICAL MACHINES AND THE LIKE. W. H 
to the rating of the largest machine.— Electrical World, Scott. June 10th 


14,044. METHOD or INSULATING Cons oF FLAT CONDUCTORS For ELECTRIC 
Macuines. Allgemeine Elektricitáts Ges. June 10th. (June 10th, 1913.) 

14,108. CENTRIFUGAL COMPRESSORS. British Thomson-Houston Co. (Genera) 
Electric Co.). June 11th. 

14,415. DvNAMO-ELECTRIC МАСНІХЕЗ. Н. H. Jeffcott. June 16th. 


14,733. ELECTRIC Switches. P. Dunsire, June 19th. 
NEW PATENTS APPLIED FOR, 1915. 14,974. CONTROLLING Devices For ELECTRIC Circuits. M. E. Custer. June 
23rd. 
(NOT YET PUBLISHED), 17,415. AUTOMATIC OR SEMI-AUTOMATIC TELEPHONE EXCHANGE Systems. G. A. 
С , f ua P z K Betulander & N. G. Palmgren. July 22nd. 
cmpiled expressly for this journal by Messrs. W. P. Тпомрѕох & Co., 17,797. SOCKET TERMINALS FOR ELECTRIC Conpuctors. W. A. Hill (Apparat 
Electrical Patent Agents, 285, High Holborn, London, W.C., and at Bauanstalt Fischer Ges.). July 28th. | 
Liverpool and Bradford. 18,276. Execrric Fuses ок Cut-ours. A. H. Railing & A. J. D. Krause. 
August 7th. 
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ELECTRIC SIGNALLING IN MINES. 
THe report of the investigations made by Dr. R. V. 
Wheeler into battery bell signalling systems and their 
dangers, which we recently reproduced in abstract, amply 
supports his original conclusions regarding the risks attend- 
ing the unregulated use of electric bell signals. 

The series of experiments on the influence of pressure, 
current and self-induction on the igniting power provides 
some interesting results. Unfortunately, Dr. Wheeler con- 
tented himself with merely tabulating and plotting the 
results of his experiments. He has failed to notice that 
his curves follow a simple law which has a physical signi- 
ficance, and which gives order and coherency to an other- . 
wise unintelligible and apparently disconnected series of 
resulta. Plotting igniting current in amperes against self- 
induction in henries, a series of curves is obtained. Now, 
it has been remarked by Prof. Thornton that similar curves 
obtained by him are curves of approximately equal energy 
—“ iso-energetics " we may call them. The curves given 
in Dr. Wheeler’s report actually follow a law of the form 
Li'** == a constant. The value of the constant depends 
on the percentage of methane, but does not appear to be 
any simple function of this percentage content, though it 
diminishes steadily as the mixture becomes more sensitive. 

Hence we may say that the igniting power of а break- 
flash depends upon the Li!5* of the circuit, or, approxi- 
mately, the Lii. There ів, of course, much a priori reason 
to expect that the igniting power of a spark should be 
proportional to the energy of self-induction liberated, and 
although these experiments do not quite give an igniting power 
proportional to 4 Li?, yet they distinctly suggest that it is 
rather to the energy stored in the circuit than to the current 
or voltage, or even the self-inductance, that we must look to 
obtain the igniting power of a break-flash. In this con- 
nection it is curious to note that Dr. Wheeler's results for 
6 per cent. methane may be represented by the formula 
(L —0:0065) i? = 0:0141, almost as accurately as by 
Li'** = 0:0219—а fact which would suggest an igniting 
power proportional to the energy, but with an unrecorded 
capacity in the circuit. No such formula tan be found for 
the other series of values, which follow the Lit law very 
consistently. 

The conclusions drawn from these experiments may thus 
be re-stated simply ав follows :—For every gaseous mixture 
there is & constant value of the product Lil beyond which 
the break-flash will be capable of igniting the mixture. 
This is certainly more scientific, and appears to us to be 
far more easily handled than the cumbrous circumlocution 
of the summary in the report. 

The experiments with bells were conducted with a view 
to reducing the two factors which had been discovered in 
the preceding experiments to affect the igniting power of 
the spark, viz. self-induction and current strength. A 
large number of bells were examined, and all were found to 
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be capable of giving a dangerous break-flash when used 
with a battery of 10 wet Leclanché cells (15 volts). Still 
more dangerous were the break-flashes obtained by using 
dry celle, owing to the smaller internal resistance and con- 
sequently larger value of the current. In the majority of 
cases, however, sufficient non-inductive resistance could be 
introduced into the circuit to reduce the current available 
at the break-flash below the minimum igniting current 
without seriously affecting the ringing power of the bell. 
Why Dr. Wheeler suggests a winding of brass wire of the 
same section as the original copper wire, instead of an equally 
suitable smaller size of copper wire, is to us a mystery. 

In order to reduce the effecta of self-induction, various 
methods were tested, including the use of two windings on 
the bobbins, of which only one is used as the “ exciting 
winding " for the magnet, the other being short-circuited on 
iteelf. 'The principle upon which this method of winding 
acts is that when the current passing through the exciting 
winding is broken, it induces a current in the sbort- 
circuited winding which absorbs the energy stored by the 
self-induction of the exciting winding, so that the inten- 
aity of the break-flash is greatly reduced. 

A similar effect is produced by interposing strips of tinfoil 
between the successive layers of the winding; in the mass 
of metal thus introduced eddy currents are set up which 
absorb the energy of self-induction, which would otherwise 
be expended at the break-flash. 

It is remarkable that the method, well-known to elec- 
trical engineers, of shunting the coils with a high resistance, 
to which Mr. H. R. Kempe drew attention in опг “ Corres- 
pondence ” columns, the most obvious method of absorbing 
the energy of self-induction, should not have been investi- 
gated. In fact, the investigations seem to have suffered 
throughout from the overlooking of the fact that it is the 
energy of the circuit that has to be dealt with, and not the 
current and self-induction separately. The condenser-shunt 
method of reducing the sparking energy has been tried by Mr. 
T. G. Watts (see abstract of paper in ELECTRICAL REVIEW 
of January Ist, 1915), who found that with an ordinary 
rubbing contact ** the introduction of a condenser across the 
knocking-wires had some peculiar physical influence on the 
spark,” and he adds: Опе can only conclude it to be a matter 
of temperature." Such a remark as this shows very clearly 
that the function of the condenser was totally misunderstood, 
and that the experiments were conducted on the “hit or 
miss plan rather than on sound scientific principles. 

However, Mr. Watta discovered that although putting a 
condenser across the bell spark gap converted an otherwise 
unsafe bell into a safe one, and that with rubbing contacts 
equal safety was obtained in the line wires, yet when the 
usual method of shorting the wires by means of a file or 
knife was resorted to, the condenser system proved to be 
useless. 

` Another method of reducing the igniting power of the 
break-flash, which has been found successful by Mr. Watte, 
is that of the introduction of relays. A relay may, 
of course, be actuated by a very small current, and the 
sparking at the contacts will in this case be mild. But 
Dr. Wheeler adopts the remarkable attitude towards relays 
indicated by these lines, quoted from the last paragraph of 
his report :—‘ All the considerations advanced in this 
report respecting bells apply, probably with equal force, to 
relays. A relay, if introduced into the signalling system, 
sumply lakes the place of the bell, and from the роті of 
view of danger at the break-flash on the signal wires, can 
be regarded as а bell.” Such a confession of want of knowledge 
of the function of relays would be amusing, were it not for the 
fact that on such investigations as these depend the regula- 
tions governing safety in mines. The chemical portions of 


this report are no doubt of the utmost value, but its many 
shortcomings on the physical jside only serve to emphasise 
the inadvisability of entrasting electrical investigations of 
such vital importance to chemical experts. 

Dr. Wheeler is a distinguished chemist, with a certain 
amount of electrical knowledge, such as every competent 
chemist must possess nowadays; but he is clearly not 
an electrical expert, for a perusal of his report shows 
plainly that a large proportion of his experiments were 
conducted over ground which was already familiar to 
electrical men, and some of his © conclusions could have 
been written down by an electrical engineer without 


` recourse to experiments, whilst others would not have been 


included at all. 
SETS 


THERE has been quite a cheerful tone 
Rubber. in the rubber market lately, and under 


the influence of decidedly good buying, a considerable pro- 
portion of which is attributed to the United States, prices 
have moved upwards to an appreciable extent, and the 
market looks good at round the current enhanced values, 
which have been established in the neighbourhood of 2s. 74d. 
for early delivery of the usual standard grade of plantation 
material. There is no mistaking the activity of consump- 
tion in all directions, the destructive use of rubber in the 
war being one of the most striking features of the industrial 
situation. There is a good deal of truth in the assertions 
which have been made that the war will ultimately be 
settled by the Powers having the best supplies of rubber and 
motor spirit, and if these really prove to be the ultimate 
factor, there can be not the slightest question as to the 
triumphant progress ultimately of the forces of the Entente 
owers over the disturbers of peace of Central Europe. Not 
only have manufacturers in all directions been busy laying 
in supplies of crude rubber, but there seems to have been 
some sort of speculative account in the market, the 
instigators of which, frightened by the rising wave of buy- 
ing, were forced to come in and cover, thus assisting the 
progress of the upward movement. War requirements are 
absorbing enormous quantities of material, and all indications 
point to a still further burst of buying as the war nears the 
more critical stages. The American trade is benefiting 
enormously from orders for Britain, France and Russia for 
tires, and in all parte of the country plants are engaged at 
the utmost capacity of production. One order recently placed 
with an Ohio factory was‘for half a million dollars’ worth 
of solid rabber tires on behalf of one of the Allied Govern- 
ments, this coming on top of an order for a similar value, 
while inquiries for still larger quantities than ever hitherto 
placed are now being dealt with. 

As regards fine hard Para descriptions, these are being 
rather lost sight of in view of the growing popularity of the 
plantation product, add business is reported to be quiet in 
all connections, but in sympathy, of course, with the firmer 
aspect of the market, for the latter prices have undergone a 
moderate hardening process. The statistical position taken 
generally may be regarded as quite satisfactory, and latterly 
there has been an encroachment upon the home stocks which 
last month fell to about 8,250 tons, a total which compares 
with 5,700 tons last year, and 6,500 tons in 1913. 

Official advices received from Kuala Lumpur announce 
that the export of plantation rubber from the Federated 
Malay States during the month of June amounted to 3,403 
tons as compared with 2,708 tons in May last and 2,806 
tons in the corresponding month last year. 

The following is à comparative table showing the export 
for three years :— 


1918. 1914. 1915. 

January... . 2,181 2,542 3,473 tons. 
February . 1,757 2,364 8,411 „ 
March ... . 1,737 2,418 8,18 „ 
April .. 1,626 2,151 2,777 „ 
May . 1,225 2,069 2,708 „ 
June . 2,005 2,306 3,403 „ 

Total . 10,481 13,850 19,190 „ 


—— — ß; 
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AN editorial in the Telegraph and 

The Telephone Тел, Journal for July takes us to 

task for our comments on the condact 

of the London telephone service ; the article is somewhat 

belated, as our remarks were published on May 21st, but 

we feel bound to take exception to some of the points 
which are raised in it. 

The difficulties alleged to be created by the Board of 
the late National Telephone Co. in its later years, with 

to the development of the telephone service after 
1911," ought rather to be attributed to the policy adopted 
towards the company by the State; we may remind our 
contemporary of the French saying, which we paraphrase : 
That is a wicked company; if you attack it, it defends 
itselt! We have no wish to urge that the Telephone 
Service in London is perfect,” says our contemporary, with 
commendable restraint; and it candidly admits that the 
erratic disposition of the connections between subscribers 
and exchanges in London arose out of the competition 
between the Post Office and the Telephone Co.— a com- 
petition which, in our opinion, was ill-advised and contrary 
to the public interest. 

The Journal digresses to point out that a change of 
number would have been essential if we had installed a 
private branch exchange ; this is wholly beside the question, 
but if the case had arisen it would have been due to our 
own initiative, and we should have had no ground for com- 
plaint. What we objected to was a change of a long- 
established number at the initiative, and to suit the con- 
venience, of the Post Office, regardless of our wishes. 

As for the concluding reference to our “ suggestion that 
the present change was made as a reprisal because of past 
warnings and criticisms of the Telephone Service” in our 
columns, we emphatically repudiate the ** suggestion,” which 


emanates solely from our contemporary. We never'ooked . 


upon the matter in that light, and we fail to see how our 
comments can be distorted to produce such an impression. 


THE report of a case recently decided 
before a Scottish Court, which we pub- 
lish herewith, will be read with keen 
interest by supply authorities. It is, we believe, the first 
instance in which the question, often raised, has been put 
to the test, namely, whether a consumer who uses a motor- 

r to supply current for lighting his premises can 
lawfully claim to be charged for energy at the power rate. 

On several occasions our Legal Contributor has dealt with 
the matter, his opinion being that as the energy is used 
for lighting purposes, the lighting tariff applies, and this 
view, of course, is endorsed by every station manager. As 
a matter of equity, we have no doubt that this is the correct 
view to take, the interposition of the motor-generator being 
merely a mechanical quibble; the rotary machine, in fact, 
is in effect precisely equivalent to a stationary А.С. trans- 
former, and no one would seriously maintain that energy 
ased for lighting through the intermediary of a transformer 
could be regarded as energy for motive power. The Scottish 
magistrate appears to have been influenced by the fact that 
¢he current used for lighting in the case under considera- 
tion was generated quite separately from the current used 
to drive the motor, losing sight of the fact, obvious to an 
electrical engineer, that the commodity sapplied and charged 
for was not current, but energy, which flowed in a con- 
tinuous and unbroken stream from the supply mains to the 
TE We feel sure that if the.case could be re-tried, and 
if this aspect of the matter were properly presented to the 
Court, the decision would be reversed. 

The point is explicitly covered in the London Electric 
Supply Act, 1908, Sec. 7, which states that the expression 
‘power purposes’ shall include all purposes to which 
electrical energy may be applied other than for use either 
directly or indirectly for lighting," and a penalty is pre- 
scribed for the use for lighting of a supply given for power 
purposes under this section. A clause in Sec. 18 of the 
Electric Lighting Act of 1882 forbids undertakers “in an 
way to control or interfere with the manner in whi 
electricity supplied by them.. . is used.” How this 
clause would be interpreted by the Courts in this connection 
we cannot say ; it has never been put to the test. 


Light from 


Power. 


LEGAL. 


ADAMS & MCLEAN v. ADNIL ELECTRIC Co., LTD. 


Ix the City of London Court, on July 9th, before his Honour Judge 
Rentoul, K.C., Archibald C. Adams and Alexander McLean 
(trading as Robertson & Adams), Glasgow, sued the Adnil Electric 
Co., Ltd., for £7 28. 11d., for an allowance as specified in a written 
agreement in April, and for electric lamps supplied. 

Mr. SOLOMON, defendants’ solicitor, said the action ought never 
to have been brought. The claim was brought under & contract 

y which the plaintiffs were to act as agents for the defendante in 

lasgow, and one clause of the contract specified that in the event 
of a dispute arising the matter should be referred to arbitration. 
Asa matter of fact, both the parties had appointed their arbitra- 
tors, and therefore he asked that the action should be dismissed. 

Mn. ADAMS, one of the]plaintiffa, said they had submitted other 
matters to arbitration, but that had nothing to do with the dis- 
pute before the Court, if it could be called a dispute. In his view 
there was no dispute, because the plaintiffs were employed to act 
as agents for the defendants, at a salary of 2100 а year. That 
salary was payable monthly, and it was for one of those monthly 
payments that the present action was brought. The plaintiffs 
were electrical engineers, and he could not understand why the 
defendants were refusing to pay. 

JUDGE RENTOUL said it was pretty plain according to the 
agreement that if a dispute arose it was to be referred to 
arbitration. 

MR, SOLOMON said his case was that the contract was terminated 
by the end of March by verbal arrangement. | 

Mr. ADAMS seid that the plaintiffs had been carrying out the 
defendants’ commands as late as last month. They could not be 
out of the defendants’ employment if that were the case. 

JUDGE RENTOUL did not think that the failing to pay wages 
was a dispute, but arbitration would be a much more satisfactory 
tribunal than that Court. He would send the case to arbitration 
and remit the costs. Plaintiffs should have had a lawyer. 

Mn. ADAMS : Good gracious! The lawyers would have laughed 
at me. 

The JUDGE said the action would be dismissed. 

Mr. ADAMS urged that as the agreement was for four years 
defendants must pay his salary. A dispute must be a contention, 
and there must be an agreement. He knew of none. : 

Mn. SOLOMON added that plaintiffs discontinued acting for 
the defendants in March. It was mutually arranged in December 
that it should beso. The agreement stated that if the plaintiffs 
did not do £4,000 worth of business in electrical goods the agree- 
ment would lapse at the end of any one of the four years. Owing to 
the war, the receipts last year were £1,890, and when plaintiffs and 
defendante met in December the agreement was annulled, so that 
the plaintiffs could get other agencies, Defendants thought they 
were meeting the plaintiffs by giving them that opportunity. 

The case was sent to arbitration. 


Тнк BURGH OF ALLOA v. ALLOA THEATRE Co., LTD. 


In Alloa Sheriff Court, on Wednesday last week, SHERIFF-SUB- 
STITUTE J. DEAN LESLIE heard expert evidence in the action at 
the instance of the Provost, Magistrates and Councillors of the 
Burgh of Allos against the Alloa Theatre Co., Ltd., trading at the 
Pavilion, Alloa, for payment of an account for a supply of elec- 
tricity during the month of March. 

Mr. Charles Thomson, town clerk, appeared for the pursuers, 
and Mr. John Reed, solicitor, for the defenders. 

The first hearing of the case was reported in our issue of June 
26th, page 885; it was agreed that an expert witness should be 
heard on either side. 

Mr. JAMES EDWARD SAYERS, electrical engineer, Glasgow, who 
appeared on behalf of the Alloa Town Council, said he had had oon- 
siderable experience in supplying electrical energy for both power 
and lighting. He visited the property of the defenders, and 
inspected the arrangements in use for the electrical energy 
supplied by the Burgh of Alloa. The service from the street was 
a three-wire service. Two of the cirouite were connected with the 
220-volt terminals, and one was connected with the 440-volt 
terminals. The two 220-volt circuits were connected with the 
lamps for the general illumination of the building. The third 
circuit was connected to a pressure transformer. At one side 
this pressure transformer was supplied at 440 volte, and from 
the other side current was taken at 60 volts. On this low-pressure 
circuit there were connected two aro lampe, one lamp belonging to 
the bioscope and one being an ordinary arc lamp for illuminating 
the stage. 

Mn. THOMSON: What has been your experience in the installa- 
tion of these machines ?—They have always been put in for arc 
lamps which require 60 or 65 volts, and where the pressure of 
supply has been very much higher, and they have always been put 
on the lighting rate. 

Are you aware that there are differential rates charged for 
lighting and power!—Yes. 

On what are they based ?— On a consideration of cost of produc- 
tion, which is governed by long-hour oonsumption for power and 
short-hour consumption for light. 

What is the difference between a motor-generator and a pressure 
transformer /—4A motor is a machine which you supply with elec- 
trical energy at one end to produce rotary motion, which is used 
to drive i shafting, or anything that requires motion. A 
pressure ormer is a machine into which you lead electrical 
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energy at a certain pressure at the one end, and at the other end 
electrical energy of another pressure is delivered. 

Cross-examined by MR. REED : Suppose that instead of reducing 
the voltage we used this generator for the purpose of producing a 
new current, do you call that a transformer ?— Tes. 

Is the ourrent registered by the 440-volt meter taken to the 
motor ?— Yes. 

Is it not the case that the whole of the current registered by the 
440-volt meter in the case of the Pavilion is consumed by this 
motor ?— It is. 

Is it not the case that this motor is used for the purpose of 
driving a dynamo ?—16 is. 

Is it not the case that it is this dynamo which produces the 60 
voltage, and is not the carrent produced by the dynamo entirely 
different from the current supplied by the Corporation ?—It is. 

So that the theatre company's dynamo is driven by the current 
supplied to this motor? — Tes. 

Do you mean to say that this current that pasees through to 
the bioscope comes from the Corporation main ?—No. 

What becomes of the current supplied by the Corporation !—It 
is used in the motor, 

And the current used in our bioscope has nothing to do with 
the Corporation current? Tou cannot get it without the Cor- 
poration current. 

If we put down a gas engine to drive the dynamo, could we not 
get electric current ?—Y ee, 

Then the Corporation current is in no sense necessary to produce 
the current used in the bioscope ?—No. 

Is it because of the use of what is produced for the bioscope that 
you say it is light ? — Yes. 

We use the Corporation current in the same way as any other 
person getting it for power purposes — Les, up to the end of the 
motor. 

And then the Corporation current is all consumed by the time 
it comes to the end of the motor ?—Yes. It is transformed into 
mechanioal energy. 

Ie it your suggestion that if you have adynamo driven by a steam 
engine you are simply altering current ? —No. 

Does it make any difference, if you make your own current, 
whether you make it by gas or electricity 7—Certainly not. 

Supposing we put in & gas engine, should we be using gas for 
power or for lighting then ?—For lighting, because you are using 
it during lighting hours. 

If we use this current for 10 hours a day ?^—That would be 

ighting. | 

Then time has nothing to do with it ?—It supplies light at the 
other end. 

We have two arc lamps /—Yes, one for the bioscope, and one to 
illuminate the stage. 

Is that second lamp used for lighting the theatre in any way! 
—I have not seen it used, but the attendant said it was used for 
stage effecta in the same way as limelight. 

MR. NICOL Parton, electrical engineer, Glasgow, was then 
examined on behalf of the defenders, He maintained that the 
current produced by the generator was not what the Corporation 
supplied. It was wholly generated on the premises by the gene- 
rator, and was not simply the Corporation current altered. The 
current from the Corporation entered the motor and left it again, 
going back to the Corporation main. The current used in con- 
nection with the bioscope could be produced by gas plant driving 
the dynamo. None of the current passing through the 440-volt 
meter could be used for lighting. 

Мв. THOMSON, after further evidence, addressed his Lordship, 
stating that even although the defenders were entitled to power 
rate, the Corporation were entitled to make their own charges во 
long as they did not exceed the maximum rate laid down in the 
Provisional Order. The SHERIFF: Could you charge at a different 
rate from what you advertise — MR. THOMSON: We might. 
The SHERIFF: Where is your authority for that /— Мв THOMSON: 
There is nothing in the Act or Provisional Order to restrain the 
Corporation from charging any rate provided they don't exceed 
the maximum price contained in the Order, which is 8d. per unit. 
They have a discretionary power to make special charges as they 
may determine. 

The SHERIFF, without calling upon Mr. Reed, decided in favour 
of the defenders, with expenses against the Corporation. Both 
expert witnesses, he said, were perfectly clear in stating that the 
energy was supplied by the Corporation to drive the motor, and 


there the current stopped. He had no difficulty whatever in 


arriving at the conclusion that the rate that should be charged 
should be power rate. There was nothing to show that the cir- 
cumstances of this motor were any different from any other motor. 
If the burgh had chosen to say that one kind of motor was to be 
charged at a different rate from another, that might have entered 
into the question. They did not advertise that, however, and 
therefore they must allow a universal rate. 


— 


LUNDBERG & SONS r. WESTERN ELECTRIC Co., LTD. 


In the Chancery Division on Friday (July 9th), Mr. Justioe Eve 
heard the motion in this action. Counsel for the plaintiffs said 
the action was for alleged infringement of a trade-mark. Defen- 
dants had agreed to treat the motion as the trial of the action, and 
would submit to a perpetual injunction in the terms of the notice 
of motion. They would also pay the costa, aud would be allowed 
to dispose of a small quantity of goods in their possession which 
bore the infringed trade-mark. 

Counsel for the defendants assented to the arrangement, and his 
Lordship made the usual order. 


HAMILTON v, MARCONI'S WIRELESS TELEGRAPH Oo., LTD. 


THER action of Mr. John Wm. Hamilton against defendant 
company, with whom he formerly held an appointment as “ sole 
agent to recover certain commissions and royalties, came before 
Mr. Verey, one of the High Court Official Referees, on Monday, 
July 12th, having been remitted from the Court of King's Bench 
for inquiry as to damages on a verdict by а special jury in 
plaintiff's favour. 
Mr. Gordon Hewart, K.C., and Mr. Eustace Hills appeared for the 
tiff, and Mr. Ernest Pollook, K.O., with Mr. Stewart Bevan, 
or the defendante. 2 А 
Mr. боврон HEwART, K. C., in opening the plaintiff's case, said 
that the plaintiff had for some years prior to 1910 had to do with 
wireless telegraphy in Australia and the South Pacific, and in 
May of that year he entered into an agreement with the defendant 
company, whereby he became, for certain purposes and upon 
certain terms, their sole agent. In 1913, as plaintiff alleged, the: 
defendants wrongfully put an end to that agreement and wrongfully 
dismissed him from his position, and, accordingly, by writ issued 
on September 1st of that year, plaintiff commenced action against. 
the defendant company, claiming, amongst other things, certain 
remuneration, damages, and an acoount. Ultimately, that action 
came on for trial before Mr. Justice Avery and a special jury, and 
after a trial extending over 15 days, it came to an end on 
March 24th of this year. The jury found entirely for the plaintiff, 
and awarded him certain damages. But that verdict did not dis- 
pose of the matter, because on March 24th, 1914, just about a year 
before the verdict, an order had been made by the Master in 
Chambers providing for two things. It was ordered that all 
matters of accounts should stand over until after the trial of the 
action, and that the discovery of documents required should 
stand over also, Those matters were not, therefore, submitted 
to the jury, but the taking of the account was directed. 
What remained to Ъз dealt with were the questions which the 
verdict of the jury did not deal with, and the matter was not quite 
simple owing to the difficulties which the plaintiff had experienced 
in obtaining discovery of documents from the defendants. Not- 
withstanding repeated applications, even up-to-date the discovery 
was still incomplete. He would not dwell upon the qualifications 
of the plaintiff, but would at once refer the Court to the agree- 
ment made between the parties as contained in a letter dated 
May 11th, 1910, addressed to the plaintiff by the deputy manager 
of the defendant company, in which he said that the company 
accepted his services as sole agent for the Colonies and various 
places abroad. It was understood that the agency should date 
from May, 1910, and continue for three years, subject to deter- 
mination in May, 1911, by either party. It was also stipulated 
that should the result of the business prove satisfactory the 
engagement should be for three years certain, with the option of 
continuing it for another three years. In consideration of the 
plaintiff agreeing to devote his whole time to the service of the 
company, he was to receive a commission of 5 per cent.on the 
gross value of all contracts within the area mentioned, and it was 
agreed, in the case of shipping contracts, that & sum of £10 per 
ship should be paid in addition to 5 per cent. on the amount 
of subsidy paid by the shipowners to the company. All payments 
in respect of commission were to become due as received by the 
company, and the £10 per ship was to be paid at the date when 
the contract was signed by the company. The company also 
agreed to pay £50 a month as a contribution towards plaintiff's 
expenses, and in the event of the grouping of the Pacific Radio Оо. 
he was to be offered the position of managing director in that com- 
pany. The accounts with which the Court was concerned were the 
accounts relating to, and arising out of, first, the 5 per cent. oom- 
mission on the gross value of all sales effected, which it was 
alleged the company had not paid, and, secondly, in relation to the 
10 per cent. per ship in respect of ship contracts, in addition to 
the 5 per cent. Then the plaintiff by his statement of claim said 
that he had conducted negotiations and had rendered services in. 
procuring business in South Africa, and asked that an account 
should be taken of all sales that had taken place within that. 
district, and for payment of 5 per cent. on the gross value of all 
sales in South Africa. The plaintiff was summarily dismissed by 
the defendants in January, 1913, and he was dismissed upon what 
the jury had found to be an insufficient pretext that he was doing 
other work. In 1912 the defendants made arrangements to 
join forces with the Australian Wireless Co. That was to 
be done by the creation of a new company to take over 
the business of the Australian Wireless Co. and the business of 
the defendant company in Australia and New Zealand. This 
arrangement having been made, the defendant company found 
occasion to dispense with the services of the plaintiff, by which he 
was deprived of two things, one of which was the prospect of a. 
renewal of his agreement for a further period of three years, and 
of his commission, The verdict of the jury had left undecided 
the 5 per cent. on the gross value of sales effected, the payments 
on the shipping contracts of the £10 per ship, and the 5 per cent, 
commission on the payments by the Shipping Companies. There was 
also another matter connected with the business in South Africa. 
Council then dealt in detail with the various items of the plaintiff's. 
claim, and added that plaintiff alleged that on or about October 
23rd, 1911, it was agreed through Mr. Godfrey Isaaca, the 
managing director, that the plaintiff's authority should be extended 
во as to include South Africa, and the jury had decided that ques- 
tion in favour of the plaintiff. Upon the part of the case relating 
to the 5 per cent. on the gross sales, certain points were decided in 
the course of the action. First of all, the Judge determined a 
point as to the meaning of the term gross values, For instance, 
there was an item of four stations sold to the Colonial Office for 
Fiji, and it was decided that the gross value meant the contract 
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price. Another term in the contract was interpreted in the course 
of the action—the meaning of 5 рег cent. payable on the gross 
value of all sales effected by the company within territory 


described. The question as to what was meant by effected arose’ 


in reference to certain field stations which were sold to the Com- 
monwealth Government of Australia. The defendants said that in 
fact those field stations were sold to the British Government, and 
that therefore it could not be said that the sale was within the 
territory described in the agreement, The plantiff's answer to that 
was that although the contract was made with the British 
Government, it was made on behalf of the Government of Aus- 
tralia, and it was held by the learned Judge that it was a sale 
effected within the territory described in the agreement. Aocord- 
ingly, аа far as those sales were concerned, the question remained 
to be decided as to what was the amount on which the 5 per cent. 
was to be calculated. Then there was the question ae to what was 
the number of those field stations—whether it was four, or, as tbe 
tiff alleged, eight. Other questions which might be said to 
questions of principle, were left to be decided by the Referee. 
For example, there were questions relating to the sale of three 
ship equipments to the Commonwealth Government of Australia 
in May and Joly, 1910. For those equipments the gross value 
was £2,050, and the commission claimed upon them was £102 10s. 
The question which arose with regard to that matter was this. 
The actual contract was dated May 19th, 1910, but the contract 
provided that the work was to be done and the price paid at the 
later date (July). Before May 19th, 1910, negotiations had been 
earried on, and time and labour had been spent upon them ; but 
the plaintiff submitted that in ascertaining the date at which the 
sale was effected within the meaning of the agreement, they must 
look, not at the period covered by the course of the negotiations, 
but at the date of the signing of the contract, which was subse- 
quent to the agreement with the plaintiff, and that he was, there- 
fore, entitled to the commission. The defendants replied that the 
real business in relation to the sale was done at a date anterior to 
the date of the agreement. Another question related to the in- 
stallation for a certain New Zealand battleship. That ship was, 
in fact, built by the British Government by means of money 


supplied by the New Zealand Government. The ship was to have. 


been the gift of New Zealand to this country, and it was to have 
been the gift of a complete ship, not one in which there remained 
something to be done. Опт own Government had an agreement 
with the defendants, by which they made a fixed annual payment 
for wireless installation of ships. When the wireless wasinstalled 
upon the New Zealand ship our Government said that it was 
covered by the general agreement. The fact was that the money 
for it was provided by the New Zealand Government, and that the 
money found its way to the defendant company. The plaintiff 
was therefore entitled to his commission upon it. A similar ques- 
tion arose with regard to the ships of the Australian Navy. The 
Australian Government had certain ships built in England under 
the supervision of the Admiralty. They were psid for by the 
Australian Government, and were not presented to the British 
Government, but were kept as parts of the Australian Navy for, 
wse in Australian waters. The British Government put 
the wireless installation upon those ships, and the ques- 
tion arose as to whether that transaction did not come 
under the general agreement with the Marconi’s company. The 
Australian Governmeot had paid a substantial sum, which found 
its way to the defendant company, and the plaintiff said he was 
entitled to his commission in that case also. Those were sales of 
which the plaintiff knew, but there were others as to which dis- 
covery was not yet complete. He next passed to the sale of two 
high-power stations to the British Government by the defendant 
company. Those high-power stations were in connection with 
what was intended to be an Imperial chain of wireless stations— 
one of them at Singapore and the other at Pretoria—and the 
plaintiff said that those sales were within his territory, according 
to the finding of the jary, and that they were effected at the time 
the contract of sale was made. What happened there was that the 
defendants undoubtedly did not receive payment for those stations 
under the contract made at the time, and the reason why they did 
not had become a matter of history. To put it generally. the 
defendant company repudiated their contract, but the plaintiff had 
p his part. The contract was made on July 19th, 1912. 

station was to cost £60,000, and the defendants were to have 
10 per cent. royalty on the gross receipts for a period of 18 years. 
What those royalties might b» expected to be was a matter of 
calculation. On the whole six stations the royalties were estimated 
at something between £4,000 and £30,000 а year. Even if the 
aller figure were taken, and assumiog that the two stations 
would be no more than the average, each giving & sixth of the 
whole, they might be expected to yield £1,300 a year, which, for a 
period of 18 years, would give £23,400. The royalties were only a 
deferred part of the purchase price of the stations. The contract 
was not performed, and the stations were not erected, for the 
reason that the defendants repudiated the contract. What 
happened was this: There was a provision in the contract 
whereby it was made to require the sanction of the House of 
Commons. There was no provision for withdrawal, nor was there 
any provision for the time within which the sanction of the 
House of Commons was to be obtained. After the making of the 
contract, and before the Parliamentary sanction had been obtained, 
the defendanta made known to their shareholders the advantages of 
the contract, and immediately after that date the scandal arose 
as to the American Marconi shares, and a committee of inquiry was 
appointed. For this reason it appeared to be an unfavourable 
moment to invite Parliamentary approval of the contract. In the 
walt, the defendants abandoned the contract, but the plaintiff 
had nothing to do with that. Afterwards when a calmer atmos- 
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phere prevailed a similar contract was made. The plaintiff said 
that he did his part, and was entitled to his commission, notwith- 
standing the fact that the defendanta did not carry out the con- 
tract. Another important question for the plaintiff was the con- 
tract entered into for the sale by the defendants of their business 
in Australia to a new company, together with all their contracts 


with the Australian and New Zealand shipping companies. The. 


plaintiff submitted that the sale was one upon which he was 
entitled to а "commission, but the defendants said that it 
was not a sale within the meaning of the agreement, and 
that it did not take place until after the termination of the 
plaintiff's agreement. 

Mr. HAMILTON, the plaintiff, gave evidence as to the royalties 
he had received and those to which he considered himself entitled 
in respect of the installations. He said that he had done a con- 
siderable amount of work in getting the Australian Navy equipped 
with wireless telegraphy. In 1911 he introduced Mr. Marconi 
and Mr. Godfrey Isaacs to the Ministers of Defence on their visit 
to this country, when the question of equipment of warships 
with installations was discussed. He gave evidence as to the part 
he had taken in obtaining the contracts for New Zealand and 
Australia and in relation to the high-power stations, and said he 
was asked by the defendants through Mr. Godfrey Isaacs to stay 
in England to discuss the question of the Imperial chain, the result 
of which was that the contract 
between the Marooni Oo. and H.M. Postmaster-Gen 

The hearing was adjourned. 


(Te be continued.) 


OSRAM LAMP LITIGATION. , 
(Continued from page 42.) 


Мв. HogATIO BALLANTYNE was called to give evidence for the 
defendants. He said that in 1904 there was no manufacture in 
this country of incandescent electric lampe made with anything 
but carbon filaments. In Vienna an osmium filament lamp was 
made, but only on а small scale. The carbon filaments were made 
by the soft-paste process. The modern hard-paste process was 
quite different. Tungsten in a very fine condition of sub-division 
was mixed with a small quantity of sticky lubricating substance. 
It was not necessary to use a material capable of making a 
filament by itself. This mixture of metal and binder was rubbed 
together in a cup or a mortar with a pestle, and when the mixing 
seemed to be about complete, the substance was passed between 
steel rollers for the operation of calendering. Thus the material 
was reduced to a leathery consistency. It was then rolled up and 
put into the chamber of 2 hydraulic press capable of exerting & 
very high pressure. The die through which the material was 
pressed consisted of а diamond finely perforated, and as the 
filament was pressed through the die by the press it was received 
on to a card. By this time the filament consisted mainly of 
metallic tungsten, which adhered together because of the pressure 
to which it had been subjected in going through the die. The 
organic material with which the tungsten had been mixed was 
merely a lubricant to enable the powder to be forced through the 
die in the form of a filament. Having got the filament to that 
stage, the organic substance played no more useful part in the 


тооеав, 

Я When the filament is made by the hard paste process described, 
said MR. TERRELL, and is brought toa high temperature, do you 
consider that is carbonisation |—In my opinion, no. The pro- 
portion of carbon with the original mixture in defendants’ process 
prior to any evaporation of the constituents of the binder amounts 
to about 1229 parte for 100 of tungsten metal. There is, of 
course, no carbon as su zh present in the filament, but the con- 
stituents of the binder contain chemically combined carbon to that 
extent. The constituents of the binder are to a large extent 
volatile, and during the process of calendering, followed by the 
drying operation, a large proportion of the volatile matters are 
expelled so that of this 123 per cent. of carbon, which they 
originally contain, only about 2 per cent. of carbon is left before 
any heating takes place at all beyond the drying. Proceeding, 
witness said that on heating in the furnace, the amount of carbon 
left became only about 0'2 per cent., во that to him, asa chemist, 
the production of 0'2 per cent. of a substance, which might be 
called carbon, out of 12°29 per cent. of carbon was not carbonising, 
in the sense in which any scientiest, skilled in this art, would have 
understood it in 1901. 

Later, witness said that he had made a filament by the soft-paste 
process, which he understood the specification aued upon to mean. 


. He used tungsten of collodion, which he denitrated before oar- 


bonising the filaments. After carbonisation the filament contained 
8 per cent. of carbon. The filament was then brought to a state 
of bright incandesoenoe in an atmosphere of moist hydrogen. 
After the carbon had been barnt ont the filaments were left more 
or leas of а porous character. In making these filamente he passed 
direct current through them. The first time he saw filaments 
treated in bulk by external heat was in 1913, and he was greatly 
surprised to see filaments produced in that way with such fine 
results. In the specification sued upon the prooess desoribed was 
substentially the process described in Welsbach exoept that 
tungsten was substituted for osmium. In his view, the conditions 
laid down in Just and Hanaman involved a soft-paste process. 

Is there anything, inquired counsel, resembling Pope's process, 
either in the plaintiffs’ specification or in the Welsbach specifica- 
tion, or in anything you have ever seen 1—There is no real 


resemblance between the Pope process and the process described 


either in Welsbach or in the plaintiffs specification. 
Proceeding, witness said defendants’ process differed from the 


was made on July 19th, 1912,. 


ё 
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process in Just and Hanaman or in Welsbach by the very small 
quantity of binder used, in the difference from the industrial 
point of view of the process and plant used in preparing the 
filament, and by the continuous working of the furnaces. 

This continuous working of the furnaces prevented any adven- 
titious moisture getting to the filaments, as it was said to do in the 
Z“ case. Moreover, if the specification sued upon were wide 
enough to include hard-paste filaments, there was no sufficient 
description to enable him to make a filament with zino-chloride 
cellulose. 

You did your best, suggested MR. TERRELL, and so far as fol- 
lowing the directions given in the specification went you utterly 
failed, but after a good deal of practice and bringing the know- 
ledge up-to-date, in one or two cases you succeeded in getting some 
sort of a filament ?—Yes. 

Have you tried cupro-ammonia cellulose and tungstic metal? 
Yes, and I agree that they would fail with hard or soft paste; but 
with hard paste I think I could make something if you do not tie 
me down to using a binder at all but taking a little water and 
equirting the mixture. 

Now assuming that you use the class of binding media referred 
to in the specification sued upon and produce a filament, is the 
equalising process a necessity ?: — TO get a good filament, yes, 
because the filament after decarbonising is a very porous irregular 
filament, and, in fact, when you awitch on current во as to make it 
incandescent, you see as a rule spots of bright and dull illumina- 
tion. That is not satisfactory in a filament, and to remedy the 
defect equalisation of some sort is necessary. 

Witness was then oross-examined by MR. WALTER. He said he 
did not know that Welsbach had used gum for his binder in 1904. 
In a subsequent specification for making a filament of oxide and 
metal, Welsbach did suggest gum. | 

Ав you make a material stiffer, suggested counsel, the pressure 
required to squirt it becomes greater? —If you start at the soft 
paste stage you can increase the thickness of your paste over a 
large range of consistency, and still be able to extrude it through 
the jet by means of the usual apparatus and get a filament. But 
the apparatus sets a limit to the increase of stiffness to which you 
сап go. 

With soft paste you simply use materials, pressures, and по on 
of a strength requisite to squirt a very soft plastic material ?—Үев. 

In the other you use the identical apparatus strengthened ?— 
No. Whether you look at the process from the practical, the 
technological, or the scientific standpoint they are two totally 
different things. 

In 1904 was what you now know as the hard-paste process 
perfectly well known ?—Not to my knowledge. | 
. Take Welsbach 13,116 of 1898 ; he is directly telling you to keep 
down your binding agent as well as you сар ? — Tes, but not for 
making а metal filament. This is a composite filament composed 
of oxide of thorium with so much metallic tungsten as will make 
.it conductive. Witness added that he did not say that there were 
not in 1904 Known methods of making stiff mixtures of materials 
which were used to form into rods. 

Should I be wrong, inquired counsel, in saying that from 1898 
to 1904 there were an immense number of people at work on 
filaments ?—There certainly were а large number of epecifications 
published between those dates. 

From 1898 to 1904, although the suitability of tangsten was well 
known, nobody has described how to make up a tungsten filament 
by a built-up process ?—No. 

Gulcher used another metal of the platinum group, and he 
pointed out that for the purpose of sintering a metal filament 
there was no need to use an electric current ?—Үев, in the pre- 
paration of his iridium filament, 

Have you ever tested the effluent gas that passes from the bottom 
of the furnace in defendants’ hydrogen process 7—By analysis, по, 

Temperatures such as you obtain in defendants’ furnace are 
sufficient to cause steam to oxidise carbon ?—I think they are. 

Pror. F. G. DoNNAN, Professor of Physical and Inorganic 
Chemistry at University College, said in evidence that there was 
no distinction between plaintiffs’ method of removing carbon from 
the filaments and one of those described in Welsbach. A con- 
siderable difference existed between the method of heating the 
filaments by current and that of heating them by external heat. 
Where the filaments were composed of a relatively non-coherent 
material heating by direct current would be the better, But in 
the defendants’ process, when the filaments were put into the first 
furnace, heated up to 950^ C., only the non-volatile portion of 
the binder remained. This was not removed by the action of steam 
or water vapour as prescribed in the specification sued upon. 

Мв. А, C. CHAPMAN also gave evidence. Generally, he said he 
agreed with what Mr. Ballantyne had said, 

Mr. F. J. GILL, of Peoples Hall Works, Birmingham, said in 
evidence that between 1908 and 1909 he had studied the specifi- 
cation sued upon with a view to putting the directions given in 
it into practioe. He used the soft paste method in his experi- 
ments, thinking that to be indicated, carbonised the filament so 
obtained and treated it in an atmosphere of steam and hydrogen 
to remove the carbon. 

What was the result, inquired Ми. HUGHES /—WITNESS : It 
burned out very rapidly. 

What do you mean by that ?—It scintillated. It oxidised the 
carbon particles so rapidly that it caused scintillation and the 
filament broke. 

Cross-examined by MR. WALTER, Witness said that he knew the 
Oaram Co. had made filaments on a large scale, but he could not 
tell when they started. 

Did you ever make a filament under that specification ?—No, I 
was never successful in getting a filament. 


Do you know they were being made by the Osram Co. in 1908? 
—They were making them by a process unknown to me. 

Mr. Т. A. Rose also gave evidence from a filament-maker's point 
of view. He said he first heard of metal filaments being in 
this country in 1908, or about then. For the purpose of this 
action he had teken the specification sued upon and tried to make 
a filament in the way he would have put it into practice in 1904, 
Without importing into the specification any knowledge of hard 
paste, which did not exist in 1904, he had done his beat with the 
specification. In most cases he failed entirely. In others his 
results could only be called filaments by courtesy. 

In your experience as a practical lampmaker, inquired Mr. 
TERRELL, are there enough instructions in that specification to 
enable a filament-maker to make filaments ?—I should say no. 

This concladed the evidence. | 

Counsel having addressed the Court for their respective clients, 
his Lordship reserved judgment. 


(То be continued.) 


BRISTOL TRAMWAYS AND CARRIAGE Co., LTD. 


Mr. Justice NEVILLE, in the Ohanoery Division on Tuesday, 
July 18th, sanctioned a petition by this company to an extension 
of its memorandum and articles enabling the company to manu- 
facture aeroplanes, armed motor-cars and the like, and supply 
electricity to others. 

The matter was before the Court on June 8th, when his Lord- 
ship expressed his approval of the alteration, but notice of the 
necessary meetings of the company had not been given in time. 

Мв. CLAUSON, K. O., in support, stated that fresh meetings had 
been held, which were duly in order, and his Lordship made the 
order as asked. 


CRACKED AND SEIZED PISTONS ON 
DIESEL ENGINES. 


Tue following is an abstract of the remarks made by Mr. Ско. 
E. WINDELER (Chief Engineer to Messrs. Mirrlees, Bickerton 
and Day, Ltd.) before a meeting of the DIESEL ENGINE USERS’ 
ASSOCIATION last month :— 

In dealing with the internal-combustion engine as a heat 
motor, the points of difference between it and the steam 
engine are considerable. In the steam engine, to obtain the 
most economical results, everything possible is done to keep 
ihe temperatures of the cylinder liner, piston and porte for 
the incoming steam, and all surrounding spaces, as near as 
possible to the temperature of the live steam. 

Now, in the internal-combustion engine (in this particular 
instance I will deal specially with the Diesel engine) every- 
thing possible is done to keep down the temperature of the 
cylinder liner, cylinder cover or breech end, exhaust valves 
and exhaust passages which are in contact with the fuel or 
gases. In some types the pistons are water or oil cooled. In 
a well-designed Diesel engine 40 per cent. of the heat unite 
admitted to the combustion space is absorbed in useful work. 
Of the remainder, 25 per cent. passes to the exhaust and 35 
per cent. passes away to the circulating water and is lost in 
radiation, so that almost as much heat has to be abeorbed by 
the cooling water as is developed in useful work; therefore 
special attention has to be paid to water-cooling arrange- 
ments to ensure that the circulation is thorough and that no 
air or steam pocketing is likely to occur, and to the arrange- 
ments to prevent short-circuiting in the water circulation, 
1 certain parts are liable to become overheated 
ocally. | 

In the course of our investigations we found that the major 
portion of the defects that had arisen on cylinder covers and 

istons was due to serious deposits having been allowed to 
orm in the water spaces of the cylinder covers and on the 
cylinder liners, and ultimately we came to the conclusion that 
such deposits were not formed on the liners and cylinder 
walls during the time the engine was working, but after the 
engine was shut down. Naturally, the piston, cylinder cover, 
valves, and such parte as are in contact with the combustion 
space must have a large number of heat units stored in them; 
when the engine is shut down these heat unite are absorbed 
by the water which remains in the jacket, the quantity of 
which is comparatively small, and a very considerable rise in 
temperature takes place, in fact, sufficiently high in the 
majority of cases to throw down the salts which were held 
in solution in the water. We wrote to the various users of 
our engines suggesting to them, where the circulating water 
was known to be of a considerable hardness, that they should 
run water through the water spaces for some time after the 
engine was shut down—with the most happy results. Most 
Diesel engine users have now adopted this system, to their 
advantage. 

I have myself inspected a cylinder cover which contained 
a water space about 6 in. deep, and found a deposit 5 in. 
thick in the water space. Naturally, the cover had cracked. 
The aforesaid suggestion was adopted in this particular 
station, and the results have been very satisfactory indeed. 

In an internal-combustion engine without a water-cooled 
piston, the heat units that have been absorbed by the piston 


| 
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can must of necessity be dispersed from the crown down 
the Body of the puo» and passed away through the liner to 
the water space by the contact that the piston forms with the 
liner. It is, therefore, necessary to study carefully the 
design of the piston head to obtain the best results. At the 
ваше time, the piston must be designed in such a way that 
the load that is applied to the crown shall be transmitted to 
the crosshead pin which attaches to the connecting rod, with- 
out causing any distortion of the piston, which has to main- 
tain its roundness to enable it to work without trouble in an 
accurately bored cylinder. 

In large engines such as we have under discussion it is 
necessary to have a fairly heavy section of material to enable 
the heat units to pass away in the time available, so as to 
prevent undue heating of that part of the piston which is in 
contact with the gases. 

In fig. 1 is shown a piston with the usual dished top 
which 1s supported by four radial ribs, two ribs being 
carried down, to the piston pin boss so as to form a more or 
less rigid connection between the piston crown and the piston 
pin. to enable the forces to be transmitted direct with the 
minimum amount of distortion. It will be noted that this 
piston is comparatively thin in the crown and in the body, 
and when fitted to a number of engines, was found to work 
admirably; but ultimately distortions appeared between the 
ribs, and it was deemed advisable to modify the design to 
that shown in fig 2, in which six radial ribs are carried well 
down the body of the piston from the crown, two being carried 
to the piston pin boss, with a thicker rib behind the main rib 
to assist in the transmission of the load. The piston crown 
was made slightly thicker, and generally this design has been 


Sictwmar PLAN ТИРС АА SECTIONAL PLAN THRO АА 


SCCTICNAL oe THROAA 


| 
DAC 
ý ; 


v 
^ 


also permits of uniform expansion. The upper portion of the 
puis is carefully bedded on to the lower portion, and care 

as been taken to have sufficient contact area to allow for 
rapid heat transmission. The internal cone thus formed in 
the head is filled with asbestos to prevent the heat being 


‘thrown down from the crown of the piston on to the connect- 


ing rod bearing. ‘This design has several advantages, one 
being that different qualities of material may be for the 
upper portion of the piston and the lower portion. The other 
is that, should any cracks develop, it is a comparatively npe 
and inexpensive matter to replace the top. As will be readily 
understood, the lower portion, which acts as a croeshead, 
must necessarily be of a quality of iron which is hard .and 
which will attain a high polish when running, and not wear 
readily; the upper portion should be of a material capable of 
resisting heat stresses. Р 

Fig. 5 shows a similar design as adopted on the 12 in. 
pistons. When these modifications were carried out, a number 
of experiments and analyses were made by our laboratory 
with the different qualities of material used, and. careful 
records were taken of such, and when any defects developed 
we were able to trace the particular quality of material that 
was used. By this comparative method we were able to arrive 
at a more or less definite conclusion as regards the quality of 
material which best suited the purpose. Ultimate experi- 
ments proved that cast irons containing high percentages of 
phosphorus were most unreliable,’ and further investigations 
proved that the elimination of phosphorus would, to a large 
extent, remove the difficulty of cracks developing. Great care 
is taken by us in controlling the mixtures that are used, and 
each batch of pistons and cylinder covers, liners, etc., is care- 
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Fıcs. 1 то 6, ILLUSTRATING Mr. WINDELER'S REMARKS. 


satisfactory, but at times cracks have developed in the piston 
top; sometimes the cracks have taken a circular form round 
the base of the centre cone which is formed in the piston. 
Such cracks, however, are not of serious import, and pistons 
which have cracked in this manner have been in use for 
twelve or fifteen months without any trouble, a slight blowing 
taking place when starting up, which ceases after the piston 
top has become heated, evidently the expansion closing up 
the crack. But a more serious state of affairs exists when 
the piston cracks either radially or diametrically, as it is liable. 
to cause seizures in the cylinder owing to the piston losing 
it rigidity, and consequently its symmetry. It is desirable 
under such circumstances immediately to shut down and 
remove the piston. 

Figs. 1 and 2 refer to в piston 12 in. in diameter; 
fig. 3 shows a piston 20 in. in diameter, the design of 
which was similar to the 12 in., but the piston crown was 
supported by a number of circular ribs projecting into the 
interior of the piston. Radial ribs were also carried down 
from the crown of the piston to the piston pin boss. This 
ston at first appeared to be quite satisfactory, but it was 
ncticed on examining a number of castings that slight cracks 
had taken place across the tips of these ribs, and on examina- 
tion it was found these cracks had been set up by the cooling 
of the casting. 

A number of such castings were broken up and found to 
contain many flaws. It was, therefore, decided to cast the 
piéton in two portions, and diagram 4 illustrates the type of 
piston which is now generally adopted by the firm. The 
upper portion is secured to the main body of the piston by six 
or eight square-necked studs; the object of the square-necked 
stud, which fits into a square hole in the body of the piston, 
14 to erisure that the stud itself will not come out or get 
&ack when the engine is at work. 

The design of this piston top is somewhat novel, inasmuch 
за there are no ribs embodied in the design, the support to 
the crown of the piston top being obtained by throwing out a 
comeal-cylindrical chamber, which also has the advantage 
that it forms another lane by which heat units can reach the 

of the piston for transmission to the water spaces. It 


fully analysed, and records taken by our laboratory so as to 
ensure consistency of the material as desired. 

We have in the works an admirably equipped laboratory 
where analyses of metals, fuel, and lubricating oils are care- 
fully carried out and difficulties investigated. In this labora- 
tory is fitted one of our standard engines, which enables this 
department to carry out tests on different qualities of material 
under actual working conditions. Extensive tests, on different 
grades and qualities of fuel oils which are sent to us from all 

arts of the world, are also carried out. Quite recently we 

d this engine running on liquid tar and on tar oils, with 
satisfactory results. 

Seizures of pistons almost invariably are due to heating of 
the piston pin and its bearing, and take place almost imme- 
diately after starting up. ‘The opinion we have formed is 
that, when an engine has been set to work and shut down, the 
heat stored in the piston body is thrown down and tends to 
evaporate the oil in the top end bearing, with the result that 
when the engine starts up again, this particular bearing 1s not 
amply supplied with lubricating oil. Again, running the circu- 
luting water through the engine after shutting down, tends to 
ininimise this difficulty. 

In our enclosed type of engines, where forced lubrication is 
used, this difficulty is to a large extent removed by the fitting 
of a hand lubricating pump, by means of which lubricating oil 
under pressure can be pumped to all the bearings, including 


‚ the piston pin bearing, whilst the engine is being barred round 


into its starting position before being started up. 

As proof of our contention that the heating of this bearing 
is generally the cause of such seizures, I may mention that 
the abrasions generally show seizure to have taken place at 
four points of the circumference of the piston and liner, and 
if careful note is taken of the position of these abrasions, it 
will be found that they occur at the point where the piston 
pin bosses join on to the thinner section of the body of the 
piston. At this point there is a comparatively sudden reduc- 
tion in the section of material, allowing one portion of the 
piston to be extremely rigid, and the other portion more or 
less flexible; when seizures take place the piston pin becomes 
overheated, and by reason of its friction fit in the piston body, 
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plus its greater coefficient of expansion, causes an extension 
to take place, which forces the piston out of shape, flattens 
the crosshead portion of the piston body, and causes distortion 
to occur at the four points referred to. If the engine is not 
shut down quickly, other seizures are liable to occur, but the 
main seizures will almost invariably be found to occur at 
these four points. 

When piston seizures do occur, it is desirable that the con- 


necting-rod bolts should be carefully exainined, as extension 


of the length of the bolt is likely to take place, and if exami- 
nation is not made, ultimately fractures of the bolts are likely 
to occur, with most disastrous results. ` 


WAR ITEMS. 


War Loan.—The Underground Railways and allied com- 
panies have applied for £400,000 of the new War Loan in 
addition to a like amount of the original loan, which is being 
converted. 

Messrs. T. Bolton & Sons, Ltd., of Widnes, are making 
a free gift of War Loan coupons and scrip vouchers to their 
2,000 employés, the total cost to the firm being £10,000. 
They are presenting a £5 coupon to each employé over 18 
vears of age, and three scrip vouchers of EI each to each 
employé under that age, who is still in the employ of the 
company at the end of the year, reserving the right to with- 
hold same in cases of misconduct or neglect of work. The 
object is to,enable the men to lay by something for them- 
oe and encourage them to do their best in turning out 
work. 

The Walsall Tramways Committee has decided to invest 
£15,000 in the War Loan. 

The Hammersmith B.C. has invested £3,000 of the elec- 
tricity reserve fund in the new War Loan. 

Messrs. W. T. Henley's Telegraph Works Co., Ltd., 
applied for £77,000 of the new War Loan. 

Aberdeen Town Council Electricity Department has in- 
vested £5,000 in the War Loan. 

It is announced that Messrs. Willans & Robinson, Ltd., 
have applied for £15,000 of the War Loan. Both this firm 
and the British Thomson-Houston Co., Ltd., are offering 
facilities to their workpeople at Rugby to buy vouchers. 

As stated in the report of the annual meeting, appearing 
on another page, the General Electric Co., Ltd., has ap- 
plied for £100,000 in the new War Loan, in addition to the 
£100,000 already held in the original Loan. 

Kettering U.D.C. last week decided to apply for £2,200 
worth of War Loan at 41 per cent.—1925-45, the money to 
be taken out of the electric lighting reserve fund. 

Other subscribers are as follows:— 


Vickers, Ltd. ез T ... £100,000 
Western Electric Co., Ltd. ... " . 25,000 
Marconi's Wireless Telegraph Co., Ltd. ... 50,000 
Phosphor Bronze Co. ... ae ae 7,000 
British Ever-Ready Co. Me 5,000 


Women in German Electrical Factories.—The ‘* Daily 
Telegraph " Berne correspondent, referring to the increasing 
employment of women in German factories, says:—'' Women 
are now employed on some of the largest German electro- 
technical factories, metal works and iron works, even for 
labour which it is doubtful that they are physically strong 
enoush to permanently stand." Our readers are alreadv 
aware that for years past a considerable number of women 
workers have been employed in the A.E.G. factories. Pre- 
sumably the Berne correspondent means that the number 
of such workers has been increased. 

Trade Openings Abroad.—France: An agent at Lyons 
wishes to secure the representation of United Kingdom 
manufacturers of glassware for electrical installations. Ap- 
plications should be made, in the first instance, to the Board 
of ‘Trade Commercial Intelligence Branch in London, and 
subsequently to the British Consulate at Lyons. 

Italy: A firm wishes to represent United Kingdom manu- 
facturers of water meters, electrical measuring instruments, 
‚ and other technical articles for tramway, railway, and dock- 
vard use; also metals, worked and unworked. Application 
should be made, in the first instance, to the Board of Trade 
Commercial Intelligence Branch in London, and subse- 
quently to the British Consulate at Milan. 

Canada: A Montreal firm wishes to represent United 
Kingdom makers of steel tape to be used for covering lead 
electrical cables. Application, in the first instance, to the 


Board of Trade Commercial Intelligence Branch in London, : 


und subsequently to Н.М. Trade Commissioner for Canada, 
3, Beaver Hall Square, Montreal. 

Australia: A firm of agents in Brisbane wants to repre- 
sent British makers of boiler covering and balata belting. 
A second Brisbane firm wants to represent in Australia 
British makers of dvnamos, starters, switches and lamps. 
Application, in the first instance, to be made to the Board 
of Trade Commercial Intelligence Branch in London, and 
subsequently to H.M. Trade Commissioner for Australia, 
81, Pitt Street, Sydney. 

Metal Contracts: Australian Complaint.—Reuter dis- 
patches from Melbourne appearing in the daily papers show 
that Mr. Hughes, the Federal Attornev-General, complains 


of the mnn Government's inaction regarding metal con. 
tracts. e declares that German influence still prevails, 
and that it would be much more satisfactory if the Imperial 
Government declared its policy regarding metals. 

A Canadian View of the Future.—<At the recent conven- 
tion of the Canadian Manufacturers’ Association, says the 
Financial Times," many important questions relating to 
the industries of the Dominion were discussed and a num- 
ber of reports of committees of the Association were read. 
In an address in which he gave some views on the outlook 
for Canadian manufacturers, Mr. E. G. Henderson, the 
retiring President of the Association, expressed his judgment 
as follows:;—'* We should prepare ourselves for a period, not 
necessarily of hard times, but of tension, that will call for all 
the resourcefulness and enterprise we can command. 1 feel 
it will be a period that will witness on a considerable scale 
the weeding out of inefficiency, and place us under the 
necessity of cheapening our methods of production and im- 
proving the quality of our products. For thig reason I at- 
tach great importance to the proposal that wé should equip 
ourselves quickly and effectively for undertaking research 
work of every kind relating to our resources." 

War-Time Contract Prices.— Ге Camberwell Borough 
Council approached the Local Government Board for their 
sanction to pay certain contractors extra amounts owing to 
the abnormal conditions created by the war. The Board 
have replied that, in the exceptional circumstances, should 
the Council decide to make any payment to a contractor 
in excess of the amount due under the contract, it should 
be considered by the Public Auditor at the audit as to its 
reasonableness, as in the case of other payments for goods 
supplied or for work done. The Board did not think th it 
payments of this kind should be sanctioned by them before 
the audit, so as to prevent them being withdrawn from the 
auditor's review. Under these circumstances, the Councii 
decided to make certain extra payments to their contractors 
above the contract prices, subject to the contractors giving 
an undertaking that, if the auditor declined to sanction the 
extra amount, they would refund it to the Council. 

Board of Trade Inquiries.—List No. 28, issued by the 
Board of Trade Commercial Intelligence Branch, contains 
inquiries for the sources of supply of the following goods:— 

Brass and iron parts, small.—Firms wanted to do the machining. 

Insulating brushes and washers, 

Small com.nutators. 

Small dynamo armatures, 


H Presspahn ’* or insulating cardboard. 
Aluminium bronze wire in fine sizes. 


Restricted Lighting.—At Whitley Bay Police Court on the 
7th inst., Robert Simpson, manager of the Tynemouth and 
District Tramways Co., and Thomas Richardson, a driver 
under the company, were charged with having failed to re- 
duce the inside lights of an electric car at Whitley Bay at 
11.30 p.m. on June 19th.—Inspector Jackson said there were 
three bright, unshaded lights inside the car, and one on the 
rear platform. Only one blind on one side nearest to the 
sea was drawn. There was more light than was necessary. 
Since that date there had been a great improvement, and 
some of the cars were without lights.—Mr. Simpson said 
he had an interview with the military authorities in January, 
and they experimented with two cars. They tried various 
methods of shading, and in addition reduced the number of 
lights by half. He was not aware of any new order, but 
was willing to adopt any practicable suggestion to comply 
with the wishes of the authorities.—The defendant, Rich- 
ardson, said he had no control over the lighting of the cars. 
—The Chairman of the bench said they thought the com- 
pany were now attempting to keep down the lighting, but 
previously they had not done as much as they might.—Mr. 
Simpson was fined 20s., and the charge against the driver 


‚ was dismissed. 


Manchester Companies with German Capital.—At a meet- 
ing of the Manchester City Council last week, some discus- 
sion took place respecting the constitution of, and the origin 
of capital in, certain firms with whom it was proposed to 
place contracts, and the question was adjourned for a month. 
the town clerk undertaking to ascertain from Somerset 
House the proportion of German capital. 

A Leeds Roll ої Honour.—A roll of honour has been pre 
pared of those members of the Leeds City Tramways who 
have joined the Army or Navy. The names of 604 men are 
inscribed in gilt letters on a handsome wooden tablet, to- 
gether with the position they occupied on the tramway staff 
and there present military rank and regiment. 

The Canals in War Time.—In the early davs of the war 
the Waterways Association, with characteristic enterprise, 
obtained the ear of the Government for a suggestion that, 
when it became necessary artificially to create employment 
for the working classes, the development of our inland water- 
ways should be considered a suitable relief work. Instead of 
the scarcity of employment then anticipated, there is, accord- 
ing to the“ Birmingham Post," a dearth of hands to carry 
on the essential services of the country, and even on their 
present limited scale the canals could do with many more 
men efficiently to afford the carrving facilities of which 
they are capable. Like the railwavs, they have lost large 
numbers of their youngest and strongest workmen. But 
despite the heavy handicap under which they work, the 
canals are performing a very considerable national service. 
Barges are slower than trains in normal times, but net 
always in these days of railway congestion; and manufac- 
turers and traders have in many cases transferred the traffic 
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the railway companies refused to the canals. While there 
is no boom in waterway transport, the canals are, however, 
and especially in the Black Country districts, proving specially 
useful in carrying engineering material with a promptitude 
that compares very favourably with the railways in these 
days. Evidently even the neglected canals are doing their 
bit. — Machinery Market. | 

The Victoria Falls Power Co.—Mr. Bernard Price, acting 

neral manager of the Victoria Falls and Transvaal Power 

o., has written a lengthy letter to the Johannesburg 
* Star," replying to certain questions raised by the Peti- 
tioners' Committee, in order to remove public misapprehen- 
sion concerning the question of German influence in the 
company's affairs. he Committee asked whether the 
A.E.G. had a financial interest in the company, and to what 
extent, and whether it was true that the bulk of the ma- 
chinery installed in the power stations, etc., was purchased 
in Germany. Mr. Price, in replying, states that tbe 
A.E.G. has no financial interest in the company. He 
says that the fact that a considerable amount of 
German machi has been purchased by the company 
is readily explained. ‘‘In the first place, German banks 
put up the first mortgage loan required for the pur- 
chase of the initial plant, and, in the second. place, 
suitable equipment in some instances could not be obtained 
in Britain at the date of purchase. The supply of electric 
power and of compressed air on the huge scale obtaining 
in this district is a very special business. The Power Com- 
pany’s electric scheme ranks as one of the three largest in 
the world, and the supply of compressed air in bulk is abso- 
lutely unique. It is not surprising, therefore, to find that 
some of the machinery and apparatus required for equipping 
such a scheme has not been obtainable from more than one 
or two firms. While manufacturers of electrical plant in 
Britain had, speaking generally, built up their businesses 
with the primary 8 of meeting the requirements of the 
relatively smaller schemes to be found in the United King- 
dom, where distances are relatively small, voltages are rela- 
tively low, and the size of generating unit required is not 
very large, similar manufacturers abroad had developed de- 
signs suited to the larger schemes which had sprung up in 
their own country, and which schemes were comparable ;n 
size and voltage to that in this district. For these reasons 


my company was forced to purchase some items for the . 


equipment of its stations outside Britain, and it will be found 
that a similar course was adopted by power companies con- 
trolling the largest scheme in Britain itself. It will be 
understood that these remarks only apply to certain items 
of equipment. My company has throughout purchased all 
boiler plant in Britain, and many other items have been 
ordered from British firms. In some instances also, Ameri- 
can firms have competed successfully for my company’s 
business. The power company was promoted by British 
interests, the Chartered Company taking an active part in 
its formation. The whole of the share capital was raised 
in England, and every endeavour was made to raise the 
first mortgage loan through financial houses in Britain and 
America, but these endeavours proved fruitless, and the first 
debentures were eventually raised in Germany. The second 
loan, however, was raised entirely in England. The direc- 
torate is entirely British. Not a single German has been 
emploved by the company since the outbreak of the Euro- 
pean War, and recentlv those few employés who, though 
naturalised, were of German extraction, have been dis- 
charged. | 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, Mo letter can be published 
unless we have the writer's name and address in ow’ possession, 


Pocket Dry Batteries. 


I notice in an article on pocket dry batteries (" A New British 
Industry "), on page 57 of your current issue, that your contributor 
states that the voltage obtainable from a single dry cell should not 
fall below 1°5 volta, using peroxide of manganese and graphite 
only as а depolariser. I have now been manufacturing these cells 
for some years, and have never been able to obtain this voltege, 
and it із а generally recognised fact that it is impossible to obtain 
this voltage in commercial samples. The most that I have been 
able to obtain is 1'4 volta, and this only for a few days. Most of 
the text-books on primary batteries mention that in practical 
working only one volt per oell should be reckoned on for a 
Leclanché cell, and this is what usually obtains in the pocket dry 
battery of ordinary construction. Attempts have been made to 
increase the voltage of these cella by special processes of manufao- 
ture and the use of other depolari-ers, and in many cases theee 
have been quite successful ; it is now quite possible to obtain cells 
kiring 2 volte as their normal working voltage. As your con- 
tributor remarks, however, the secret of their construction ів 
jealously guarded by their makers, I should like to have the 
experience of other makers on this subject. 


Dry Battery Manufacturer. 


Gas v. Electricity. 


Your editorial comments entitled Electricity Outelassed are 
extremely welcome, and it would be of interest to learn :— 


1. Why the generosity of the gas company was not manifest 
before the Council invited tenders from electrical contractors?  . 

2. Why the electrical engineer should waste time on a stringent 
specification ? Е 
‚ 3. Іа view of the fact that the electricity wae competing with 
gas, why it was not possible to frame the specification fora more 
economical wiring installation ? 

4. Who decided that 3/20 was to be the smallest cable used, 
although no poiat compr sed more than a 50-0.P metal-filament 
lamp, and the total wattage for the largest dwelling did not exceed 
240 watts at 250 volta? 

5. By what means the ELECTRICAL REVIEW secured the results 
of the tenders submitted, whereas competing firms are still 
ignorant of the result? 

6. Whether it is more profitable for the Counoil to use the gas 
of a private company in preference to their own eleotricity ? 

T. If the Council would show the same noble spirit as is demon- 
strated by their selection in the form of 6 per cent. interest on the 
£29 deposits demanded before May 31st and not refunded by 
July 13th ? 

8. The advisability of increasing their staff, to permit of replies 
being sent to correspondente, who up to the present receive no 
ackn »wledgment.to their repeated inquiries relating to the above 


matter ? | 
London, W., July 13th, 1915. W. El-les. 


BUSINESS NOTES. 


Book Notices. — Colliery and Mining Machinery. 
Part 1. (G.EC. Bulletin, No.7.) London: The General Electric 
Co., Ltd.—This work, issued by the General Electric Co., Ltd., is 
mainly intended to bring before the mining community the various 
classes of electrical machinery and equipment manufactured and 
installed by them, and the illustrations show examples of typical 
plant erected at collieries by this company. Іс is, however, not a 
catalogue, but a descriptive treatise on colliery electrical engin- 
eering, and in this respect is much superior to any text-b ok we 
have as yet come across, The volume, which consists of 182 pages, 


is divided into seven sections, commencing with General Con- 


Biderationg" and ending with “Colliery Lighting,” the other 
sections dealing with colliery power houses and sub-stations ; 
motor-driven plant for collieries ; colliery switchgear, &.; colliery 
cables ; and telephones. Each section deals thoroughly with the 
subject in hand, tbe first three being e-pecially good, and a quan- 
tity of useful and valuable information is given, which ou: ht to 
be particularly acoeptable to the colliery manager or engineer, such 
as, for instance, that relating to standard pressures and frequencies, 
overloads in relation to the rating of machines, and temperature 
rise. Then there is the question of alternating versus continuous 
current, seven points being given in favour of the former, against 
two for the latter; the whole question is eummed up thus :— 
„Taking a general view of the whole question, it would appear 
that alternating current possesses the advantage, except for very 
small installations.” The selection of a suitable voltage and fre- 
quency, the typeof prime mover, the advantage of utilising waste 
heat, types of generators, the advantages obtained by the use of 
rotery converters, the design and connecting-up of transformers, 
are all dealt with in a thoroughly practical way, considerable space 
being devoted to the description and operation of the last-named. 
The importance of obtaining a high power factor, and the much- 
debated point of “earthed rersus insulated neutrals” are also 
discussed. 

The two sections dealing with “Colliery power houses and sub- 
Stations" and Motor- driven plant for collieries” are both 
exceedingly interesting and instructive, especially the latter. In 
this section, synchronous and induction motors, phase-advancers, 
the various methods of motor protection, including pipe ventila- 
tion and drip-proof, totally enclosed, and explosion-proof motors, 
are briefly but practically considered. Then follow the applica- 
tions of electricity to haulage, winding, pumping, &c., which are all 
exceptionally good sections, especially the first two named. Indeed, 
the article on winding is one of the best summaries of the various 
methods in use that we have seen, and is quite free from that 
extreme bias that one usually finds in works of this character. 

The other sections are all equally good, and the reference to the 
G.E.C. gas detector is especially interesting. But is it a fire-damp 
detector? If во, we ought to hear more of it in the near future. 
The only electrical apparatas used in mines that are not mentioned 
are signalling appliances and miners’ safety lamps. As regards 
the latter, the«e perhaps are not of much interest to the General 
Electric Co., but electric signalling, in view of recent investigations, 
and the new regulations in regard to winding signals, are, we 
think, of sufficient importance to meritattention. Wecan heartily 
congratulate the General Electric Co. on their enterprise in issuing 
such a valuable and interesting contribution to mining electrical 
literature, & copy of which should be in the hands of every colliery 
manager and responsible engineer. 

“The Post Offise Eleotrical Engineers’ Journal.“ 
Part 2. Jaly, 1915, 
Price 18, net. 


Vol. VIII, 
London: H. Alabaster, Gatehouse & Co. 
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Bankruptcy Proceedings.—DEN NIS RIPLEY BROAD- 
BENT, electrical engineer, 50, Hans Place, S.W.—The public 
examination was held on July 7th, before Mr. Registrar 
Hood, at the London Bankruptcy Court. The liabilities are 
returned at £1,160. and assets valued at sufficient to yield a surplus 
of £1,447 after payment of all debts. Questioned by Mr. E. 
Leadham Hough, Senior Official Receiver, the debtor stated that 
upon coming of age in May, 1890, he became entitled under the 
will of an uncle to about £5,900. In the same year he purchaeed 
for £2,500 an electrical engineering business at Patney, which 
had been carried on as J. D. F. Andrews & Co., Ltd. Witness was 
& qualified engineer when he purchased that business. In February, 
1901, he sold it to a company, which he formed and registered as 
the "British Electrica] Manufacturing Co. Ltd." In the mean- 
time he had expended a further £500 in the business, making his 
total outlay £3.000. The sale consideration payable to him by 
the company was £7,650, of which he received £650 in cash, 
£5,000 in fully-paid shares, and £2,000 in debentures. Witness 
was of opinion that all the liabilities he incurred in connection 
with that business had been discharged. He acted as a director 
of the company, which was not successful and went into voluntary 
liquidation in January, 1902. 
trifling in value, and the proceeds of the realisation were absorbed 
in costs and expenses of the liquidation. Witness had not parted 
with any of his shares or debentures, and had, consequently, lost 
the whole of the £3,000 that he invested in the company. He 
had also acted as director and otherwise of another company, 
to losses in connection with which he also attributed his 
failure, The examination was formally adjourned for a fortnight, 
the Official. Receiver stating that the first meeting of creditors 
stood adjourned to enable a proposal to be submitted to the 
creditors. 

GEORGE EpwARD HIpkKIns, electrical engineer, Dudley.—First 
aud final dividend 3s. 31d. in the £, payable July 12th, by Official 
Receiver, at 1, Priory Street, Dudley. 

HERBERT PAGE (Smeeton & Page), electrical engineer, 63, 
Queen Victoria Street, London. E. O. —Receiving order made July 
8th on debtor's petition. First meeting July 22nd; public 
examination, September 7th, both at Carey Street. 


Liquidations.—VENNER’S ELECTRICAL COOKING AND 
HEATING APPLIANCES, LTD.—À meeting of oreditors will be 
held at Blomfield House, 85, London Wall, London, E.C., on 
Thursday, July 22nd. Liquidator, Mr. G. E. S. Venner, Oreditors 
must send particulars to the liquidator, at 85, London Wall, E.C., 
by August 24th, 

FLEETWOOD AND DISTRICT ELECTBRIO LIGHT AND POWER 
SYNDICATE, Ltp.—A meeting is to be held at 90, Cannon Street, 
E.C., on August 9th, to hear an account of the winding up from 
the liquidator (Mr. W. Cash). : 

CONSOLIDATED DIESEL ENGINE MANUFACTURERS, LTD.—July 
29th is the last day for receipt of proofs for dividend, Liquidator, 
Rir W. B. Peat, 11, Ironmonger Lane, London, E.C. 


Catalogues and Lists.—INDTIA-RUBBER, GUTTA-PERCHA 
AND TELEGRAPH WoRKS Co., LTD, 106, Cannon Street, London, 
E.C.—Illustrated circular giving a list of a number of special lines 
that the company is manufacturing, including testing sets, rubber 
gloves, motor-driven turbine pumps, Bteam-driven sets, ebonite 
sheet, rod and tube, gutta-percha articles, hose, &o. 

THE GENERAL ELECTRIC Co., LTD., 67. Queen Victoria Street. 
London, E.C.—Twelve-page publication (V C 1,846), containing 
fully illustrated particulars and prices of the Santo vacuum 
cleaners, and attachmenta for same, also the " Little Briton,” the 
" Perfection," “ Magio,” "Apex," “Cleveland,” and “Economo” 
vacuum cleaners. 

JACKSON ELECTRIC Stove Co., Ітр., 38, Blandford Street, 
London, W.—Two illustrated priced cards dealing respectively 
with rapid boilers and electric boiling pans. 

NATIONAL BOILER AND GENERAL INSURANOE Co., LTD, 
St. Mary's Parsonage, Manchester.— Illustrated and priced descrip- 
tive circular concerning their National patent circulator for pre- 
venting external wasting of economieer pipes. 

Messrs. THOMPSON & Co., 48, Watling Street, London, E.C.— 
6-page descriptive illustrated list, with a number of diagrams of 
connections, relating to the Rex А.С, watt-hour meters for 
single, two and three-phase currents. These instruments are made 
throughout in Switzerland, by the firm's principals, the Société 
Genevoise pour la Construction d'instruments de Physique et de 
Mécanique, who have been established in Geneva over 60 years aa 
manufacturers of scientific instruments. 


Catalogues Wanted.—Messrs. M. G. Н. DEURA АМЬ 
CO., The Sports and Music Depót," of Raja Street, Sialkot City, 
India, are about to start a new branch of their business dealing 
with electrical manufactures, and they desire to get into touch 
with British firms and to receive their catalogues. 


Fabroil Pinions,—Tue British THomson-Houston 
Co, LTD., of Rugby, bave received an order through G. & S. 
Massey, of Manchester, for 93 special Fabroil pinions for power 
hammers for the French Government to be used in & French 
munition works, The Fabroil pinion department of the B.T.H. Co 
is at present very busily occupied. 


Accessories for Russia.—4AÀ firm in Odessa is anxious 
to hear from manufacturers of Edison screw lampholders, switches 
for 2 amperes at 250 volts, junction boxes, Mignon" plugs, &c. 
Bankers’ references are given. The address will be forwarded to 
. firms desirous of opening business relations with the South 
of Russia. 


The assets were comparatively | 


China,—H.M. Consul-General at Shanghai (Sir E. D. H 
Fraser, K. C. M. G.) reporte that the importation of machinery and 
the installation of electric lighting apparatus in China is worthy 
of the closest study by British firms who are interested in the 
machinery market. China shows а vigorous and increasing demand 
forelectricity in all its branches. Theexcellent progressof theShang. 
hai municipal electricity works is referred to, and the Consul con. 
tinues :—" The installation of plant in the interior requires special 
measures, and cannot be attempted without efficient local repre- 
sentation. The business was largely in the hands of German 
firms, mainly because they were willing to undertake entire con- 
tracts and to finance them. British firms, however, have realised 
the possibilities of the market, and those who have been sufficiently 
enterprising to meet the local conditions are being amply repaid 
for their trouble, whilst their work has given the greatest possible 
satisfaction to the Chinese companies on whose behalf contracts 
have been undertaken. British installations have recently been 
completed for the great cities of Soochow, Changchow and 
Yangchow, in the Province of Kiangsu, and for Ningpo, iu the 
Provinoe of Chekiang, whilst a very large number of smaller plants 
and dynamos have been supplied for lighting small towns, missions, 
and factories,” 


Large Capacity Stokers,—The 16-retort Erith-Riley 
stoker, as built hy Esira's ENGINEERING Co., LTD., of London, 
has, we are informed, the large.t capacity of any stoker in use. 
Four of this size are in use in one plant. Its normal capacity is 
no less than four tons of coal hourly, and it has 60 per cent. over- 
load capacity. Each stoker is applied to an undivided farnace of 
a single water-tube boiler, 25 ft. wide. The capacity of this 
stoker is equal to that of a battery of eight large Lancashire 
boilers, occupying a site 100 ft. wide. The use of such large-unit 
boilers is naturally confined to central electricity stations; but 
the entirely automatic working of the Erith-Riley stoker permits 
unlimited unit capacity. The stoker is of the inclined underfeed 
type, with the fires kept continually sliced and the ash continuously 
discharged by reciprocating tuyeres and ash-pushers. The air for 
combustion is delivered direct to the tuyeres by a suitable fan, 
and both air and fuel automatically respond to load variations. 


Each stoker consists of a series of standardised and interchange- 


able retort-unite ; four boilers, each with 4-retort stoker, or two 
boilers, each with 8-retort stoker, will, therefore, give identical 
results to the above-mentioned boiler, with one 16-retort stoker. 


LIGHTING and POWER NOTES. 


Aldershot,— PLANT Exrexsion.—The U. D. C. has 
decided to purchase an’ engiue for the electricity works from the 
Nuneaton T. C., for £650. 


Bacup.—aA report has been prepared showing the result 
of a canvass, and the applications for supplies of current, along the 
line of a proposed mains extension in Burnley Road, and a Sub- 
Committee has been deputed to go into the matter, with power to 
take such action as may be deemed advisable, 


Barrow.—Puant ExTENSION.—The electrical engineer 
reported that a large local firm had been taking 1,500 Kw. almost 
continuously for some weeks past, and were in urgent need of an 
increased supply, and, with that in view, he recommended the 
erection of the additional cooling tower, for which a loan had been 
sanctioned ; he also reported that it was necessary to obtain a fan 
and motor to increase the draught, as owing to the number of 
boilers in use, the chimney at the electricity works was of insuff- 
cient capacity to give the required draught. 


Bedford.—The T.C. has decided that the following be 
a condition of supply of current for power purposes :—For every 
6d. increase in the price per ton for coal over and above 13s. 4d, 
the rate per unit be increased by 016d. A sum of £1,500 from 
the electricity department's reserve fund has been invested in the 
War Loan. | 


Belfast, — PRICE Increase. — The Corporation has 
increased the price of electricity for power purposes by 1d. per 
unit, and by Id. per unit for lighting purposes,— Freeman» 
Journal. | 


Bradford.—Proposep LoaN.—Application is to be 
made to the L.G.B. for sanction to borrow £20,000: for new maine, 
&c., required for extensions necessitated by Government require- 
menta. | 

The Electricity Committee recommends the Finance and General 
Purposes (ommittee to support the action of the I. M. E. A., which 
has made representations urging that the Government should hold 
itself financially responsible for all damage to real and personal 
property situated within the British Isles directly attributable to 
the present war. 

An agreement has been entered into with Mesara. H. Longbottom 
and Co. with respect to a bulk supply of electricity to their mill. 

The electrical engineer has been requested to prepare a report as 
to the advisability of sinking wells in Valley Road for the purpose 
of obtaining water for the electricity works. 


^ 
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Bromley (Rent).—PRicE IxOREASE.— The T. O. has 
received notice from the Electric Lighting Co. of an increase in 
the charges for current for all purposes, of 10 per cent. as from 
the end of the present quarter. 


Burton-upon-Trent.—Yxan's WonkiNG.—The annual 
report of Mr. Thos. Hall, the borough electrical engineer, on the 
working of the Corporation eleotricity department, for the year 
ended March 31st last, shows that the net surplus amounted to 
£3,556. as compared with £3,056 in the previous year, but as 
against this decrease £878 was expended on capital account out of 
revenue, and the usual financial charges were £1,336 higher, due 
to the recent reconstruction of the power station. The total out- 
pat sold was 2,914,820 unita, of which the major portion, 1,493,288 
units, were for power; 104,404 units were sold for heating (double 
the amount in the previous year); the lighting output also 
increased. while traction supply decreased. The maximum load 
was 1,405 Kw., and the load factor 254 per cent. Despite increased 
output, the coal bill was £600 down, making a saving of £1,213 
intwo years, due to the use of the new turbine plant. The total 
working costs amounted to 686d. per unit (coal, 205d), and the 
commercial cost (all in) was 1'3d. per unit sold. Mr. Hall points 
out that the opening of the showroom, even at a critical time like 
December, 1914. has had satisfactory results. During the first 
three months of this year 81 radiaturs of 213 Kw. were sent out ; 
three electric cookers are giving a satisfactory trial, while there 
has been a fair demand for other apparatus. The total revenue 


for the year was £18,658, or £1,534 more than in the previous 12 


month». 

The Lighting Committee of the T.C. has decided to enter into an 
agreement with eléctrical contractors regarding the hiring out of 
apparatus. 


Canada.— With a capital of three million dollars and 
extensive power privileges, a new electric company has been incor- 
porated at Quebec to develop hydraulic powers in the cities of 
Three Rivers and Quebec, and also in various counties between the 
two cities. The promoters are Montreal men, and the oómpany 
expecta to furnish electricity to Quebec Trois Riverois, aleo in the 
manicipalities of Lewis, Beauce Dorchester, Portneuf, Mentmagny, 
Megantic, Champlain, St. Maurice, Charlevoix and Saguenay. 


Cheam.—Restrictzep Licatina.—The South Metropo- 
litan E.L. Co. has informed the P.C. that it will charge only half 
the contract price for public lighting from June 10th until 
pim lighting recommences, and the Council has accepted this 

er. 


Chesterfield.— New PLant.—After declining to sanction 
a loan of £5,000 for new plant for the eleotricity works, the 
L.G.B. has now requested the T.C. to forward a block plan of the 
works showing the existing and the proposed new plant. 


Church 
referred to the Finanoe Committee an intimation that & prov. order 
for E.L. is being applied for by the Electrio Supply Co. 


Claeton-on-Sea.—Loan Sanction.—The L.G.B. has 
sent the U.D.C. sanction to a loan of £950 for a new battery for 
the electricity works. The Council applied for £1,300, and the 
LG.B. deducted £350, being £779 outetanding debt on the old 

, less £429 allowed for old material. The loan is sanctioned 
on the understanding that whatever the actual cost of the battery 
is, £350 will be defrayed out of current income. Owing to 
inability to obtain a loan for new cables, the Council has had to 
defer the laying of certain mains for the present. 


Colchester.—Price INCREASE.— The T.C. has decided 
to increase the price of current for lighting by id. per unit. 


Consett.—STREET LIGHTING.—As a result of negotia- 
tions with the Cleveland and Durham Power Co., it was stated in 
Coancil that the lighting of the streets will cost nothing during 
the next 15 years; hitherto the Council has paid £800 a year for 

Continental.—Sram.—A small central electric lighting 
station has lately been completed and put in operation in the 
little town of Sarria (Provinoe of Lugo). The water power of the 
River Tuliero is utilised. 


Denaghadee.—PRov. Оврев.—Тће B. of T. has agreed 
to defer the revocation of the Urban Counoil's electric lighting 
order for & year as from August next. | 


Durham.—SrREET LIGRHrINd.— The T.C. has accepted 
the offer from the Electric Power Distribution Oo., to quote terma 
fot the public lighting of the city. : 


Edinburgh.—The Electric Lighting Committee recom- 
mended that the estimated deficit on the income for the year of 
26.200 should be paid out of the reserve fund, and that the 
charge for electrio lighting be increased by łd. per unit, making 
the new rate 21d. The price for power remains at the present 
rate of 14d. per unit. { 


Elland.—PRicE Increase.—The Council has decided 


to increase the price of electricity for power by 124 per cent., 


«ncopt in cases of agreements, 


Stretton.—Prov. OgDER.—The U.D.C. has 


. Ellesmere Port.—PROV. OrDER.—The B. of T. has 
informed the U. D.C. that it will defer the consideration of the 
revocation of the E. L. order for a year from August 15th next. 


Frome.—The U.D.C. has informed the Electricity 
Supply Co. that it has no power to increase the price of current 
supplied to the Council under its agreement ; the company, how- 
ever, points out that the increase applies only to the current used 


at the sewage works, and the matter is to be further considered by 


the Finance Committee. 


Great Harwood.—Prov. Оврев.—Тһе B. of T. has 
granted an extension of the electric lighting order until August, 
1916. 


Hastings.—YxaR's WORRKINd.— The annual accounts of 
the electricity department, for the year ended March 31st, show 
that the income amounted to £25,226, a decrease of £111 on the 
preceding year; the expenditure was £12,732, as compared with 
£12,467, and the gross profit £12,494, as compared with £12,870 
in the year 1913-14, a decrease of £376. After payment of interest, 
sinking fund, and all outstanding charges, there was a net profit of 
4845, which was carried to profit and loss account. In the pre- 
ceding year the net profit was £1,297. The number of units 
generated was 1,383,072, and sold, 1,277,072. The load factor of 
the undertaking was 23°77 per cent, and the generating plant 
capacity 1,850 KW. Hastings Observer, 


Heckmondwike.—Price INcREAsE.—The Electricity 
Committee has decided to inorease the charges for electricity by 
10 per cent., with a discount equivalent to such increase if payment 
is made within a specified time. Ж 


Невіоп.—Ровілс LiGHTING.—Àt the meeting of the 
R. D. O. last week, it was stated that for the public lighting of 
Pinner a tender was invited from the National Electric Construc- 
tion Co., which asked to be exoused as the capital expenditure 
would be such that its quotation would be very high. 


Lepton.—PRov. Оврев.—Тће U. D.C. has agreed to 
receive a deputation from the Eleotrical Distribution of Yorkshire, 
Ltd., with reference to its proposal to apply for a provisional order 
to supply electricity for lighting in Lepton and other districts, 


Linecoln,—Year’s Worxinc.—The report of the Oor- 
poration electricity department for the last year shows that the 
total output sold was 2,291,114 unite, an increase of 9 per cent. оп 
the previous year, the increased sales being in general power units 
for the Co-operative Society's Flour Mill, and in lighting largely 
due to hospital supply. The total works costs were '753d. per 
unit (coal '256d.), and the commercial cost (all in) was 1'242d. per 
unit. Fuel cost was reduced by 26 per cent. owing to a reduction 
in cost of coal and the use of turbo-alternating plant for most of 
the supply, 4°13 lb. per unit being required as against 5'2 lb. The 
gross profit for the year amounted to £7,831, as against £6,792, and 
the net surplus to £3,163, as against £2,715 in the previous year. 


London.— HAMMERSMTTH.— The Finance Committee 
recommends that application be made to the L.C.C. for sanction to 
the borrowing and advance of £8,313 to defray the B.C.'s propor- 
tion of the cost of the Battersea, Falham and Hammersmith scheme 
for linking up the electricity undertakings. 

In consideration of the reduction in street lighting, the sum of 
#150 per quarter is to be allowed off the charges from the quarter 
ending December 31st last, and during the period of restricted 
lighting. 

The Electricity Committee reports that the Shepherd's Bush 
Exhibition Со. has agreed to the use of its mains for the supply 
of energy to premises situate in the exhibition grounds, in соп. 
sideration of the Council paying the company 15 per cent. of the 
receipts for current supplied for power and lighting purposes to 
ocoupiers other than the company, and 12} per cent. on reoeipts 
for cooking, heating, &o. The Committee recommends the Council 
to agree to this arrangement. | 

BERMONDSEY.—The Street Lighting Committee of the B.C. has 
considered complaints that some of the streets are too brilliantly 
lighted, and has given instructions for the electrical engineer to 
experiment by blacking the tops of some of the lanterns. 


Market Drayton.—Strerert LiGHTING.— The U. D. C. 
has accepted the offer of the E. L. Co. for public lighting at the 
following terms :—Existing lamps contiguous to the mains, with 
100 С.Р. lamps, from August let to May 31at, from sunset to mid- 
night, £2 le. per lamp; any seven similar lamps, all the year, 
from sunset to sunrise, £3 108. each; connect each standard to the 

к mains and fix with bracket and reinstatement, £2 10а, per 
lamp, or, without new brackets, &1 12s. 6d., payable in three equal 
instalments; lamps not contiguous to the mains to be connected 
with overhead wires at the same charges. 


Melbourne (Derbyshire),—SrREET Licatmc—The 
P.C. has invited the EL. Oo. to tender with the Gas Co. far the 
public lighting of the parish. | 


Nantwieh.—Consent to supply electricity to Berkeley 
Towers has been given to the Crewe Corporation by the R.D.C. 
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Newoeastle-under-Lyme.—Yxszas's WorkInc.—During 
the last finaucial year the Corporation electricity department earned 
a gross profit of £1,632, as compared with £1,473 in the previous 
year, and a net profit of £255, as against £205. The output sold 
was 200,064 units (maximum load 182 Kw.), and this included 
91,000 unite sold for power, as against 40,000 in the previous year. 
Due largely to the improved day load, fuel costes fell 27 per cent., 
and total working costs by about 4d. per unit; other factors were 
a fall in average price of oil fuel from 81s. to 708. a ton, and the 
use of a new storage battery, avoiding night shifta Due to the 
war the works are short staffed, but the engineer, Mr. de Renzi, 
considers that the department will be able to avoid increasing the 
price of energy to consumers, which result will be largely due to 
the use of Diesel engines. 


Queensbury.—Prov. ORDER. -A. subsidiary company 
of the Yorkshire’ Power Co. has informed the U.D.C. that it is 
intended to apply for & prov. order for E.L. The Council has 
decided to discuss the matter with the representative of the 
company at the September meeting. 


Redditech.—Yerar’s Worxinc.—The accounts of the 
electricity undertaking for the year ended March 31st last show 
that the balance carried to net revenue account was £617, as com- 
pared with £962 in the previous year. The net result of the year's 
working was a loss of &2 508, as compared with £3 351 in 1912-13. 
Daring the year 1,283,927 units were sold, as against 1,483,666, a 
decrease of 149.739 in 1914-15. The fuel account was reduced by 
03d. per unit, although the cost of coal had inoreased by 28. per 
ton. The decreased output was due to failure of the turbine plant, 
which affected the power supply. Eresham Journal. 


Rotherham.—INcREASED PmRICES.— The T.C. has de- 
cided to increase the price of current for lighting by Id. per unit 
as from the quarter commencing October next. 


Settle,—The R.D.C: has refused to allow the Bentham 
Electrical Supply Co., Ltd., to place overhead wires on the highway. 


Sevenoaks.—Messrs. Young & Son have carried out an 
expeditious E. L. installation at а military camp. Within 24 hours 
of the reoeipt of the order current was ready for use in the officers’ 
mess. The supply is from the mains of the local Electric Supply 
Co. 


Shanklin (I. of W.).—RestricrrpD LiaHTING.—The 
U D.C., having asked for a larger reduction than that offered in 
the public lighting charges based on the lampe used, the Isle of 
Wight E.L. Co. hae declined to agree, adding that a similar situa- 
tion has arisen at Ventnor, where the correct interpretation of 
the contract is to be settled by an arbitrator, and asks that the 
Council should await the decision, leaving its offer of reduction 
based on the number of unita of current not oonsumed as still 
open for acceptance, The matter has been referred to a 
Committee. 


Sheffield.—Nxw PLANT, &c.—Mains are to be extended 
in various parts of the city, at an approximate cost of £3.660. 
The general manager has reported upon the difficalty in obtaining 
a sufficient supoly of water for condensing purposes at Neepsend 
during the summer months, owing to the prior rights of the Old 
Park Silver Mills Co., Ltd., and negotiations have been opened for 
the transfer of the rights of controlling the water to the Corpora- 
tion, The Electric Supply Committee is of opinion that there is 
no present necessity for increasing the existing charges for cur- 
rent. In view of the short terms allowed by the L.G B. for the 
repayment of money borrowed, the Finance Committee has decided 
to defray the cost (83,614) of two water cooling towers out of 
revenue. The Electric Supply Committee, in view of the heavy 
demands now being made upon the department for power supplies, 
has decided to install a small plant (2,000 Kw.) which will enable 
the department to connect a further 5,500 Kw. without reducing 
the margin for spares. The plant has been offered by the British 
Westinghouse Co., and is partly constructed ; the price is approxi- 
mately £8,500, and the foundation and pipework amounts to 
about £2,000 in addition, and application is to be made to the 
L.G.B. for sanction to a loan of this amount. 

YEARS WORKING.—The surplus on the working of the elec- 
tricity undertaking for the year ended March 25th last, amounted 
to £25,837, and the general manager recommends that a further 
sum of £14,000 be transferred to the renewals and special expendi- 
ture fund (making the total transferred to date, £59.000), and 
that £10,000 be transferred to the reserve fund. During the 
period covered by this statement there was an increase in the total 
units sold of 18,000,000, or 68 per cent. and an increase of 684 
consumers, or ll per cent. War allowances and increased wages 
to employés since the commencement of the war amount to £2,103, 
The total number of units sold during the 12 months amounted to 
44,873,342, at a total cost of 42d. per unit. 


South Africa. —The Mossel Bay (Cape Prov.) Muni- 
cipal Council proposes to seek authority from the ratepayers to 
increase the amount of the approved loan for electric lighting 
purposes to a sum not exceeding £13,000. 


St. Helens.—PnoPosED Loan.—The borough electrical 
engineer having reported that it would be necessary to install an 
additional generator before the winter of 1916, the Electricity 
Oommittee has decided to apply to the L.G.B. for sanction to 
borrow £14,000 for extensions to the electricity works, | 


Stafford.— The T.C. has decided from September 30th 


to charge consumers of current a minimum rate of 7s. 6d. 
quarter, Under the order there is power to charge 13s. 4d, per 
quarter for any quantity of current up to 20 units. 


Stockton.—There was а profit of £448 on the Corpora- 
tion electricity undertakiug for the past year. 


Swansea.—Due to a reduction in the supply to the 
Swansea Tramways Co. the number of units generated at the Cor. 
poration worke during the past quarter shows a reduction, and 
the borough electrical engineer (Mr. Barr) has suggested to his 
Committee that the Corporation should offer to supply the whole 
ne tramway company's requirements. The suggestion is being 

opted. 


Torquay.—The T.C., at the request of the L.G.B., has 
agreed to postpone the uncompleted portion of the contraot for 
generating plant until after the conclusion of the war. The plant 
was to have cost 411.000. It was stated that the 1.000. Kw. 
generator could be sold at a profit, which would enable the Com- 
mittee to replace it at a later date. 


Walsall.—The Electricity Committee has decided not 
to make any increase in the tariff charges at present. Instructions 
have, however, been given for the withdrawal of the 21 per cent. 
discount for payment of accounts within one month, and the engineer 
has been authorised to disconnect the supply of any customer who 
does not pay his account within one month of the delivery of the 
same. Negotiations as to the price to be charged for traction 
supply are now pending. 


Warrington,—AÀxNNUAL Accounts.—The returns of the 
electricity undertaking for the past year show receipts of £25 419, 
and expenditure £16 858, leaving a gross profit of £8,561, compared 
with £9,199 in the previous year. After all charges have been 
met the net profit is £1,819, compared with £2,935 in 1913-14, 
The reserve fund stands at £9,358 ; loans taken up during the year 
amounted to £13,800, making the total borrowing powers exercised 
£120,376. The amount of debt extinguished is £39,282, leaving 
loans outstanding of £81,096. 


Westhoughton.—Street Licutinc.—The D.C. has 
sought a reduction of one-half in the amount of the last quarterly 
account with the Lancashire Electric Power Co. for street lighting 
on the ground that lamps were not lighted by order of the mili- 
tary authorities. The company, however, has refused to allow the 
deduction, but the Council is addressing a further letter to it on 
the matter. 


West Ham.— Year's WoRkiNc.—There was a gross 
profit of £36,032 on the eleotrici'y undertaking for the 12 months 
ending March 31st last, a decrease of £6,447 as compared with 
the previous year. The income was £134,074, an increase of 
£568, as compared with 1913-14. The result of the operations of 
the sales department was a net surplus of £594. The net revenue 
account includes loan charges amounting in all to £43.009 (an 
increase over the previous year's figure of £1,165), also special 
expenditures amounting in all to £2,278, which leaves a deficit of 
£8,852. Having considered the income and expenditure accounts 
of the electricity undertaking for the year ending March 3 let last, 
together with the borough treasurer's report thereon, the Electric 
Lighting Committee recommends that the Finance Committee be 
requested to include the deficiency of 28,852 in the supplemental 
eatimates at September next. The Committee has decided to enter 
into new agreements with six firms in substitution for existing 
agreements, coneequent on the inoreased charges for current 
recently adopted by the T.C. 


West  Yorkshire.—PRov. ORDERS.— The Yorkshire 
Electric Power Co., Ltd., has given notice of its intention to apply 
for power to supply electricity for lighting and other purposes in 
various districts. The Royston U. D. O., the Barnsley T. C., and the 
Lepton U.D.C. have agreed to meet a representative of the 
company ; the Skelmanthorpe U.D.C. has left the matter over 
until the next meeting, and the Denby and Cumberworth U.D.C. 
has decided to submit the notice to the West Riding District 
Councils’ Association. Notices have also been served on the 
Penistone and Horbury U.D.Ca. 


HospiTaL LIGHTING.—The L.G.B. has approved amended pro- 
posale submitted by the W R. County Council for electrio lighting 
at the Middleton Sanatorium, and has agreed to make a grant of 
£18,000 towards the cost of the Institution. 


Weymouth.—Prorosep Loan.—The T.C. has applied 
to the L.G.B. for a loan of £2,200 for necessary cables and 
services, 


Wimbledon.—PRov. ORpER.—The town clerk is to give 
the necessary notices of the iatention of the Corporation to apply 
to the B. of T. for a prov. order to supply electricity within the 
area of the Parish of Cuddington. 
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TRAMWAY and RAILWAY NOTES. 


Barrow.—The T.C., in consideration of certain track 
improvements and additions, has agreed to make a special rebate 
of id. per unit from the schedule in the 1902 agreement with the 
ВЕТ. Со. for all electricity used over and above 100,000 units per 
annum. On last year's basis of energy used this would mean a 
reduction of the account by £136; there is, however, every proba- 
bility of a larger use of energy. 


Birmingham. — FEMALE LABOUR. — The Tramways 
Committee has authorieed the engagement of women to replace 
oonductors who have enlisted, Their duty will be limited on the 
average to seven hours a day, and the pay will be at the same rates 
as already obtain in the service. 


Bradford.—Track RENEWAL.—The Tramways Com- 
mittee proposes to renew the tramway track in various parte of 
the city. at an estimated oost of about £15,000. 

The Works Sub-Committee recommends an increase of £4 15s. 
per truok, in the case of the tender of the M. & G. Truck and 
Bogineering Oo., Ltd. 

The general manager having reported upon the difficulties 
experienced and likely to arise in maintaining an efficient tramway 
service owing to depletion of the skilled staff of the department 
in consequence of Army enlistment and engagement of workmen 
for war se:vice, the town clerk has been requested to communicate 
with the Army authorities on the subject. 


Впгп1еу.—Үклк'в WoRkING.—The annual report of 
the Corporation's electrical tramways shows that as a result of 
the war, the receipts fell by £9,769, while working expenditure 
decreased by £6,924. The amount paid to the electricity depart- 
ment for power was £17,611. About 50 per cent. of the staff have 
joined the Forces, and up to March 31st the amount of allowances 
made to these men was £2,483. Of the balance of £5,069, 
£1,664 waa allocated to the rates, and nothing placed to the 
reserve fund. | 


Continental Notes.—IrALy.—The electric railway 
scheme under construction by the Società delle Ferrovie Vicinale, 
connecting Rome with Fiuggi and Frosinone, and some 23 other 
towns and localities, and having, with its various branches, an 
extent of 135 km., is likely to beopened to working by the end of 
the present year, instead of August, 1916, the period stipulated by 
the contract with the Government. Although nominally a tram- 
way. the line is practically a railway, having stations for pas- 
eengers and goods traffic, telegraphic equipment and rolling stock 
in keeping with this character. The line is only a stepping stone 
to further developments contemplated by this company, which will 
render the Lazio Meridionale one of the regions best served by 
railways in Italy. The Banca Commerciale has financed the 
undertaking, the Italian Thomson-Houston Co. supplying the 
electric equipment, the Savona and Piombino works of the 
firm of Ilva furnishing the steel work, and the Società di Oar- 
rozsrie Breda, of Milan, the rolling stook.— Herista Tecnica 
À' Elettrica, 

SPAIN.—Plane have been prepared in respect of a projected 
electrio tramway between Palma and Esporlas, in the Baleario 


Boncaster.—The T.C. has referred back to the Elec- 
tricity and Tramways Committee for further oonsideration the 
latter's recommendations with regard to the repair of the Bentley 
tramway track. 


Hall.—Femate Lasour.—The tramwaymen, says the 
Nandard, have withdrawn their resolution to cease work as & pro- 
test against the employment of women conductors. 


L.A Y. Railway Electritication.—The electrification 
of this company's branch line from Bury to Manchester, by way of 
Prestwich, is stated to be nearly completed. Trains have already 
been run experimentally over certain sections, energy having been 
supplied by the Manchester Corporation. It was hoped to open 
the line to the public this month, but the war has caused delay in 
Gtting and equipping the big power station which is being erected 
by the company near Clifton Junction. 


Leeds, —ExTENSIOS8 DEFERRED.—The City Council has 
decided that in view of the request of the Treasury with regard to 
the curtailment of expenditure on new work, several tramway 
extension schemes shall be deferred until the war is over. The 
extension of the tramway system from York Road terminus to the 
Manston Fever Hospital, and the scheme for linking up Guiseley 
with Otley and Barley-in-Wharfedale by means of raillese cars are 
to be completed ; the chief scheme deferred is that which would 
have provided railless cars for Morley. 


London.— L. C. C. anp Lonpon ErrcrRic RAILWAY 
gh. 1 FACILITIES BILL. — The Parliamentary Committee recom- 
mende that in view of the support which the Bill is receiving 
from various quarters, of the attitude of the B. of T. and of the 
present Parliamentary situation, the Council should not take any 
*urther action on the Bill. 

The Highways Committee reports that the powers obtained for 
the construction of certain tramways included in the L.C.C. 
(Tramways and Improvements) Acte 1909 and 1913, and not yet 
constructed, will expire in August, 1916, and recommends that 
spplication be made to Parliament in the session of 1916 for an 


extension of the time allowed for the construction of the under- 
mentioned tramways from: Farringdon Road north-eastward into 
Clerkenwell Road; from Battersea Park Road north-westward 
into Battersea Bridge Road; from Southcroft Road south-west- 
ward into Mitcham Road; tramways in Bridge Road, Hammer- 
smith, and junction line leading from the Broadway, Hammer- 
smith, into Bridge Road. 


Rochdale.—The T.C. is to be recommended to allow 
the shell of the new repair shed at the car depot to be completed, 
the understanding being that payment to contractors is withheld 
until the end of the war, the Corporation meanwhile paying 
interest on the contractors’ outlay. 

The application of tramway workers for an advance in wages in 
lieu of the present war bonus is to stand over for a month, when 
the war bonus question is due to be reconsidered. 


South Shields —YeEar’s Workinc.—The Tramways 
Committee reports that the net surplus on tramway revenue account 
for the year ended March 31st was, approximately, £5,500, and 
that £3,100 will be available for transfer to the reserve fand. 


Stock port.— WaR Bomsusrs.—The Т.С. has refused 
applications for war bonuses for tramway and other workers in 
municipal departments. 

Walsall,—The Tramways Committee reports that Messrs. 
W. A. Stevens, Ltd., have delivered the second bus of the six 
ordered from them, but, owing to the works being temporarily 
withdrawn from the firm's odntrol, further deliveries cannot be 
made yet. Messrs. Stevens, however, have offered a vehicle with a 
saloon body, for £1,050, complete, which can be suitably altered 
for £200, and the Committee recommends its purchase, 


Warrington.—The municipal motor-'buses show a logs 
on the year's working of £564. The gross profit was £56, com- 
pared with £106 for the nine months of the previous yesr. 
During the year 771,510 passengers were carried. 


Wigan.—Track RExEWAL.—The Tramways Committee 
has under consideration an expenditure of about £3,000 on sinking 
the groove of the rails on the narrow-gauge routes by means of the 
Woods-Gilbert rail planer. It is estimated that this would extend 
the life of the rails by five or six years, during which period a 
depreciation fund could be built up towards renewing the rails at 
a cost approximating to £30,000. 


Wolverhampton.—YeaR’s Workixc.—The accounts 
of the Corporation tramway undertaking for the year ended 
March 31st last show а total revenue of £55,323, and working 
expenses amounting to £34,605. After repayment of loans, 
interest, £o., there was a net balance of £9,160, of which £5,416 
was transferred to reserve and renewals fund, and £3,744 to the 
qvod rate acoount. The passengers carried numbered 
12,236,785. 


TELEGRAPH and TELEPHONE NOTES. 


Illicit Wireless Apparatus.—At Prahran, Victoria, 
Mathew Henry Read, a mechanic in the Postal department, was 
charged with having in his possession an apparatus capable of 
being used for tapping messages sent by wireless telegraphy. It 
was not suggested that he used the apparatus to assist the enemy. 
Defendant was fined £20, with £4 4s. costs. 


The Telegraph Service.—Lord Midleton, in a speech 
in the House of Lords on the need for economy in Govern- 
ment Departments, recently pointed out several ways in which 
savings might be effected in the Post Office. He mentioned parti- 
cularly the loss of £1,250,000 onthe telegraph services, partly due to 
the cheap rates for Press messages, and suggested that the loss might 
be avoided by raising the rates. Onthe average a telegram costs 
the Post Office about 114. to transmit. while the average payment 
for a telegram is only about 71d. But the rate per word and the 
minimum charge per telegram, as well as the rates and hours for 
Press messages, were laid down in detail in the Telegraphs Act of 
1885, and cannot be varied without legislation. 


Wireless in Australia.—The Federal Government in 
May appointed a Royal Commission to inquire into certain matters 
іп -dispute between Mr. J. G. Balsillie, Commonwealth radio- 
telegraph engineer, and Father Shaw, inventor of the Shaw wireless 
system. One of the matters involved in the inquiry is whether a 
wireless system similar to that which the Commonwealth is now 
operating was previously patented by Father Shaw.— Sydney Daily 
Telegraph. | 


Wireless Station Sequestrated.—The U.S. Govern- 
ment has taken poseession of the Sayville wireless station, the 
only remaining direct means of communication between the United 
States and Germany. Various newepapers have been charging 
the Germans with deceiving the United States by the use of a 
newly-invented system, by means of which a secret message could 
be sent between the words of innocent-locking messages without 
the knowledge of the Censor. The station will henceforth be worked: 
by United States Navy operators. The eecret code is said to be 
based on the principle of long and short silences between letters 
and words in unimportant messages, instead of long and short 
3 Skilled Morse operators can easily communicate without 

tection. | | Ё 
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= CONTRACTS OPEN and CLOSED. 


i 


OPEN. 


Australia.—MELBOURNE.—Aug: 11th. One 1,000-Kw. 
D. O. generator complete, liquid starter, &c., for the City Council. 
See " Official Notices" June 4th. 

ADELAIDE.—August 18th. Magnéto and trembling bells, for 
Р.М G.'s Department. See “ Official Notices” July 2nd. 

August 18th. Battery material for the P.M.G. See “Offcial 
Notices " July 9th. 

August 25th. Dry cells, earth clips, recording dounters, and 
various other instruments and apparatus, for the P.M.G.'s Depart- 
ment. See "Official Notices" July 9th. 

September lst. Condensers, testing sete, rheostate, Morse 
sounders, and Wheatstone transmitters, for the P.M.G.* 

PERTH.—August llth. Bolts and nuts, tubular brackets, side 
brackets for tubular iron poles, &c., Cordeaux and other insulators, 
copper wire, &c., for the P.M.G.s Department. See “ Official 


Notices July 204, 
August 11th. Measuring instruments, for the P.M.G. See 
" Official Notices" to-day. | 
SYDNEY.—September 13th,  Oouncil А.с. and D.C. electrio 
motors. Specification (10s. 6d.) from E.L. Department, Town Hall.* 
September 6th. Metropolitan Board of Water Supply and 
Sewerage. 
pumping station," Acting Secretary, 341, Pitt Street, Sydney. 
Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


Barking Town.—July 16th. U.D.C. 1,000-Kw. turbo- 
alternator with condensing plant; cooling tower and pipework ; 
chain-grate stoker, boiler pipe work, &o.; economiser; rotary 
converter; H. r. switchgear; H.T. mains, See "Official Notices 
July 2nd. 

Dublin. — July 26th. Corporation. High and low- 
pressure cables and aocessories, transformers, transformer pillars 
and electricity meters, See "Official Notices” to-day. 

Edinburgh. — July 19th. Corporation. Tenders for 
the works required in connection with the erection of the new 
electric generating station, Westbank, Portobello. Sir A. Kennedy, 
17, Victoria Street, Westminster, Engineer. 

July 17th. Corporation. Three, six, nine or twelve months’ 
supply of electrical materials. Forms from Resident Electrical 
Engineer, Dewar Place. i 

Erith.— July 19th. U.D.C. One 2,000-xw. turbo- 
alternator, with condensing plant, switchgear, and all accessories. 
See ‘ Official Notioes " June 18th. 

Hull,—July 22nd. Machinery oils for the Corporation 
Electricity Works. 

July 22nd. Corporation. One 5,000-Kw. turbo-alternator with 
exciter and condenser outfit complete. See “Official Notices" 
July 2nd. 


Morecambe.— July 24th. Corporation Electricity 


Department. 2,000 tons of coal or slack. See Official Notices” 
July 2nd. 


Portsmouth.—July 19th. Electric wiring and fittings, 
Wimborne Road Schools, for the Education Committee, Mr. G. C. 
Vernon-Inkpen, Architect, 40, Commercial Road. 


Rotherham.— July 24th. Corporation. 10,000 tons 
smudge and pea nuts; single vulcanised bitumen-covered cable, 
H.T. cable, rabber-insulated cable, trolley wire: ampere-hour 
meters. See Official Notices ” to-day. 

Sheffield.— July 30th. Water service conduit screen 
chamber, penstocks, valves, piping, &c., for the Electric Supply 
Committee. Forms of tender from Mr. S. E. Fedden, General 
Manager and Engineer. 


South Africea.—BEaAvrFOoRT WEST (CAPE).—September 
14th. Municipality. Suction gas engines, dynamo, booster, switch- 
board, battery, &c. ; also poles, copper wire, insulators, street lamps, 
service connections, meters, &o. Specifications, on deposit of five 
guineas (returnable), from Chas. G. Trevett, AMIEE., 70, 
Fletcher's Chambers, Cape Town. Tenders to Town Clerk, Beaufort 
West, 


— — ара 


CLOSED. 


А озігајіа,—Зүрхеү.— Тһе City Council received the 
following tenders for disconnecting switches and fuses :— 
W. G. Watson & Co.. 2120; alternative, £792. 


ine rou General Electric Co., £1,418 (recommended) ; alternative, 


Bedford.—The T.C. has accepted the following tenders 
for coal for the electricity works :— 

Ellis & Everard, Ltd.—1,500 tons Bentinck Derby alack, at 19s. 4d. per ton. 
J. E. Page & Co.—2,000 tons Manners Kilbutn slack, at 19s. 10d. per ton. 
Mr. Chas. Franklin.—8,000 tons Moira -in. slack, at 155. 8d. per ton. 

Bradford.—The Tramways Committee has accepted the 
offer of the British Thomson-Houston Co., Ltd., of a pair of ven- 
tilated type tramcar motors, now on trial in the tramways 
department, for £210. 

The Electricity Committee has accepted the offer of Messrs. 
Ferranti, Ltd., to supply six various transformers; that of the 
Brush Electrical Engineering Co. Ltd.. to supply two various 
transformers; and that of Messrs. Wright & Wood, Ltd., to supply 
23 motors in connection with the electricity supply to Dumb Mills, 


Centrifugal pumpe and electric motors at Richmond - 


Colchester, — The T.C. has accepted the tender of 
Messrs. Mellonie & Goulder, Ltd., for the supply to the electricity 
works of 5,500 tons of Tibshelf best hard nutty slack, at 19« 6d, 
per ton. 


Dover.—The T.C. has arranged with the Snowdown 


(Kent) Colliery for a three months’ supply of washed beans for the 


electricity works, at £1 6s. 14. per ton. 


Eccles.— The tender of Mr. E. Beal has been accepted 


by the Education Committee, at £60, for wiring the Anson Street 
School and supplying the fittings. Ч 


Gillingham (Kent). — The T.C. has accepted the 
following tenders for coal for the electricity works :— 

Spenser, Whatley & Oo.—9200 tons D. S. nuts, at £1 ба. per ton. 

Blackman & Co.—200 tons Cannock § slack, at £1 1s. 3d. per ton. 

G.N. Railway.—The General Electric Co., Ltd., has 
secured a yearly contract from the Great Northern Railway Co. for 


the supply of standard Osram drawn-wire lamps and for Osram 
Atmos-type lamps. 


Grangemouth.—The burgh authorities have accepted 
the tender of Measra. Siemens Bros. Dynamo Works, Ltd., for the 
supply of tantalum and Wotan lamps for the ensuing 12 months. 


Keighley.— The Electricity Committee recommends that 
the offer of Messrs. Willans & Robinson, Ltd., of a 5,000-Kw. turbo- 
alternator (G.E.C. alternator) for £16,975 be accepted, subject to 
satisfactory arrangements being made for deferring payment of 
the purchase money ; also that the necessary foundations, piping, 
switchgear, &c., be constructed and provided, at £3,025, 


Leeds.—The Leeds City Council has acoepted the tender 
of p 8 and Bradford Boiler Oo., Ltd., for six steam separators, 
at £358. 

Leek.— The U.D.C. has accepted the tender of the 
Anglo-American Oil Co., Ltd., for 150 tons of fuel oil for the 
electricity works; and that of the Littleton Collieries, Ltd., for 
washed nut ооа! to the works for a year. ` 


London. — METROPOLITAN ASYLUMS Boarp.— The 
following tenders have been received for the instaHation of electric 
light in four blocks at the Grove Hospital :— 


Titan Lift Co., Ltd. .. гаа .. (recommended) £549 
Alpha Manufacturing Co. cs 28 да . .. 652 
©. H. Cathcart & Co, - 


Toy & Winslow us я SE, bee - 682 
Green & Abbott. Ltd, <a ‚> л ri oe .. 687 
W. C. Tackley & Co., Ltd. - P i we .. 663 
Napier Kimber, Ltd. ea Ки 868 


L.C.C.—The Stores and Contracts Committee has accepted the 
following tenders for 12 months from July Ist, 1915 :— 
Iron castings for the permanent way, &c., for the Tramways Department, 
Schedule 91.—J. Martin & Sons, items 4, 5, 6 and 7. 
Steel and iron castings, Schedule 92. —Hadfields, Ltd., items 1, 2, 3, 5 and 6. 
FULHAM.—The Electricity Committee recommends acceptance 
of the following contracts for coal as required for the electricity 
works :— 


Myers, Rose & Co., Ltd.—2 000 tons Mansfield 14 N.S., at 215. рег ton. 
Cory Bros. & Co., Ltd.—2 000 tons Hawkins Old C. 1-in., at 208. 4d. per ton. 
Blackman & Co.—2,000 tons Huckna!l 13 in., at 20s. 6d. per ton. 

Phillips & Co. - 500 tons Pinxton 3-in., at 193. 9d. per ton. 

Blackman & Co.—1,020 tons Great W yrley 2-in., &$ 20s. per ton. 


Mirfield.—The U.D.C. has accepted the tender of Mr. 
E. Liversedge, Huddersfield, amounting to £33 108., for providing 
and fixing electric overhead mains at Upper Hopton. 


Peterborough.—The Electricity Committee of the T.C. 
has accepted the tender of Messrs. J. Fairweather & Co. for 
Tibshelf peas coal, at £1 Os. 9d. per ton. 


Rotherham.— The Corporation has accepted the tender 
of Scottish Commercial Cars Co., Ltd., for three motor-omnibuses, 
at £959 each. 


Salford.—The T.C. has sealed a contract with the 
British Westinghouse Electric & Mfg. Co., Ltd., for a high-tension 
cubicle and control panel for the Electricity Department, 


Sheffield.— The offer of Messrs. Meade, King, Robinson 
and Co. to extend their contract for the supply of petrol to the 
Tramways Department from January Ist, 1916, to December 318, 
Has been accepted by the Tramways Committee ; as have also the 
tenders of Messrs. Cammell, Laird & Co., Ltd., for the supply of 500 
steel tramcar tires, and Messrs. Brown, Bayley's Steel Works, Ltd., 
to supply three special eeta of 50 tires each. The Electricity Com- 
mittee has accepted the tender of Messrs. W. Marlow & Sons, at 
£1,087, for the erection of a transformer sub-station in Fownoett 
Street. 


Stockport.— The T.C. has accepted the tender of Messrs. 
Hadfield's Steel Foundry, Ltd., at £205, for a tramway lay-out in 
manganese steel. 


Wimbledon.—The E.L. Committee has accepted the 
tender of Messrs. E. Foster & Co. to supply the following quantities 
of coal during & period of 12 months :— 


5,000 tons Kingsbury Ryder small nuts, at 23s. 10d. per tou. 

2, Ol O tons Elverton (South Leicester) 1j-in. nutty slack, at 20s. 7d. per ton. 
1,000 tons Kingsbury 17-in. nutty slack coal, at 21s. 10d. per ton. 

1,000 tons Na:lstone 14-in. slack coal, at 20s. 9d. per ton. 

2,000 tons Ibstock (Deep seam) D.S. nuts, at 2is. 9d. per ton. 


Wolverhampton. — The Tramways Committee has 


decided to purchase 12 motor equipments from Messrs. Dick, Kerr 
and Co., Ltd., at a cost of £1,380, 
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A LOW.PRICED ELECTRIC VEHICLE. 


Ir there is one point on which, in the past, the electric 
vehicle has failed to convince would-be purchasers, it is on 
the question of high first cost. Whether the latter has 
been justified, in a commercial sense, we do not know, but 
it is, of course, admitted that there are many instances 
where the adoption of a comparatively 
costly electric vehicle has resulted in 
a subsequent saving in running costs 
and increased convenience and handiness 
associated with that type of vehicle. 

On the other hand, it must also be 
admitted that there are many business 
men who cannot reconcile the first cost 
of the electric, of which cost they are in 
no doubt, with the estimated saving in 
working expenses, which, so far as they 
are concerned, is, after all, only an 
estimate. 

First costs which are high, judged by 

standards, will always present 
an insurmountable barrier to many people, 
as witness the number of carbon lamps 
still used in places where metal-filament 
lamps would show a great saving in the 
lighting bill. 

In the case of the electric vehicle it is 
not easy to justify the high initial cost, 
and this is generally recognised by the 
central station communities both in 
America and this country, where 
there is considerable scope for the 
use of a low-priced macbine, capable 
of meeting average conditions of town 
delivery and showing a saving on present methods. The 
demand for such a vehicle has been met in the States, 
by the Ward Motor Vehicle Co., of Mount Vernon, N.Y., 
who have introduced a high grade delivery van with 
a rated carrying capacity of 750 lb. and a radius of operation 
of 35 to 45 miles on. one charge, which sells at the low 
price of $875 (£175) complete. 

This vehicle, known as the ** Ward Special," we illustrate 
herewith ; the chassis is simple in construction, with channel 
and bar main framing, and drop forged steel axles with 
Timken bearings; the rear axle has a pressed steel housing 
for differential and helical gears. Wheel steering is provided, 
of the minimum lost motion type, and the road wheels are 
artillery pattern with 24-in. tires. The electric equip- 


CHASSIS OF THE "WARD SPECIAL" ELECTRIC VAN. 


ment consists of a 42-cell 9-plate Ward Philadelphia 
battery, covered by a guarantee, and this supplies energy 
to a Westinghouse heavy duty series-wound motor driving 
through a propeller shaft to the rear axle; a controller 
of the continuous torque type gives four speeds ahead and 
two reverse. 


Our illustration shows a van body, which is built up 
with steel panels giving light weight and strength combined. 
The same vehicle fitted with the Ironclad Exide battery is 
sold for $1,000 (£200), and with the Edison battery, for 
$1,350 (£270). | 


THE "WARD SPECIAL" ELECTRIC VEHICLE. 


The ** Ward Special " has a level road speed of 10 miles per 
hour, or about twice that of the horse, and less than half 
the stable room is required as compared with a horse and 
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WARD RECTIFIER CHARGING PANEL. 


van. Many of these vehicles have been placed in service 

and have given a very good account of themselves; we 

publish herewith the results of a 30 days’ test which bears 

out the makers' claims as to its serviceable qualities, and 

it is further interesting to note that the Ward Co. is so 

satisfied with the efficiency of its vehicle that in the New 
E 
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York district it has offered a five-year maintenance guarantee, 
whereby the customer is assured that his expense under this 
head shall not exceed four cents per car-mile, reckoning an 
average daily mileage of 25. 

To facilitate the use of the Ward vehicle in districts where 
only alternating current is available, the Ward Oo. has intro- 
duced a simple form of Westinghouse rectifier outfit for 
battery charging from 60-cycle, 220-volt single-phase 
circuits. This gives an automatically tapering charge to 
the battery, and only necessitates the insertion of the charg- 
ing plug, closing a switch, and turning a handle to rock the 
mercury bulb of the rectifier. 

The Ward Co. build standard electric trucks up to 
10,000 Ib. capacity, and it is their claim that if the Ward 
Special were sold at twice the present price, they could not 
make it any better than it is being made to-day. 

A cheaper type of vehicle is essential to the popularising 
of the “ electric," and the Ward Co. are to be congratulated 
on having courageously set out to produce in such quantity 
as to make the marketing of a low-price high-grade vehicle 
а араша кышу, 


ANALYSIS OF PERFORMANCE FOR 30 WORKING DAS OF WARD 


SPECIAL. 
Days operated... T ati iia € TA 30 
Miles travelled ** a А 1,1405 
KW.-hours used 3195 


Number of miles per KW. hour А 2 xs 825 3°57 


Greatest energy consumption for one day 13 Kw.-hr. 
Smallest energy consumption for one day 10 KW.-hr. 
Average energy consumption for one day 10°65 Kw.-hr. 
Shortest ron -— €— 255 33°5 miles 
Longest run 46'5 miles 
Average тип ке 38°01 miles 
Greatest merchandise load* 1,500 1b. 
Smallest merchandise load 500 1% 
Average merchandise load* 1,000 1b 
Carrent cost per car-mile at 3 cents per 'KW.-hour $0008 
S 5 ü 4 cents " $011 
" 5 cents $ 014 


Maintenance (maximum estimate), including repairs 
and renewal of all mechanical and electrical parts, 
including tires, battery, and peinting of Мат 
should not exceed per car-mile ši 8˙04 
* The rated merchandise load capacity of this car is 750 lb. The 

above performance was, therefore, accomplished with an average 

overload of 250 lb. of merchandiae, and in no instance was the car 
run with less than 500 lb. of merchandise on the springs. 


THE CENTRAL POWER STATION OF THE RANDFONTEIN ESTATES. 


By R. TURNBULL MAWDESLEY. 


IT would seem that the prominence deservedly given, in 
the columns of the technical Press, both at home and in 
America, to the four power stations—namely, Rosherville, 


Fic, 1—BRITISH WESTINGHOUSE 6,000-KW, TURBO-ALTERNATOR. 


Vereeniging, Simmer Pan 
and Вгакрап — jointly 
operated by the Rand 
Mines Power Supply Co., 
Ltd., and the Victoria 
Falls and Transvaal 
Power Co., has some- 
what eclipsed the remain- 
ing power undertakings 
in these fields. 

The Randfontein 
Estates electrical under- 
taking has not received 
more than a brief refer- 
ence in the English elec- 
trical journals, though its 
importance and the one 
or two unique features 
of the plant certainly 
warrant a clearer recog- 
nition. 

Briefly and generally, 
the Randfontein Estates 


Gold Mining Co. is an amalgamation of smaller com- 
panies, the controlling interest in which is held by Sir 
Joseph B. Robinson. This company owns and operates a 
number of mining pro- 
perties on the extreme 
west of the Rand. Ten 
main shafts have been 
sunk on reefs, which are 
known asthe Randfontein 
Leader and West Reef, 
and which are all outcrop 
propositions extending 
from two miles west of 
Krugersdorp, to about 
one mile beyond Randfon- 
tein village—a distance 
of about seven miles, as 
shown on the surface 
plan on page 81. 

The power station (fig. 
3) is situated near the 
Robinson railway station 
of the South African 
railways, at a point which 
is approximately the 
centre of gravity of the 
load distributed, and 
supplies power to the 10 
shafts for hoisting, pump- 


Fig. 2.—PARSONS 06,000-kw. TURBO-ALTERNATOR,I 
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ing. &c.; it also furnishes energy for a large number of to the three 6,000-Kw. machines, and is taken from that 


stamp mills, air compressors, and other necessary appliances. 


point to the feed tanks by small motor-driven rotary pumps, 


The whole of the generating plant at present installed is in triplicate. 


turbine-driven, and consists of two 6,000-KWw., three 


2,000-Kw., and two 
1,000 - Kw. Parsons 
turbo-alternators, 
and one 6,000-Kw. 
Westinghouse set, 
making a total capa- 
city of 26,000 Kw. 
A general view of 
the interior of the 
power station, look- 


ing west, is shown in Fic. 3.—PANORAMIC VIEW 
fig. 5. 


The latest addition to the plant is the last-named 
6,000-Kw. set, which consists of a Westinghouse-Rateau 
impulse turbine, running at 1,500 R P.M., and driving а governor. 
6,600-volt, 50-cycle, 3-phase alternator of the compensate 
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Fig. 4.— SURFACE PLAN 


type. The exciter is fitted to the end of the main shaft, 
and has a radial commutator ; the alternator slip-rings are 
also radial. This machine has a surface-condensing plant 
situated directly below the turbine exhaust, which is of the 


FIG. 5.—GENERAL 


Westinghouse-Leblanc type, with electrically-driven air and 
extraction pumps. The c.rculating pump is driven by a 
275-н.Р. three-phase motor. The condensate, which is 
measured by a Lea recorder, passes into a hot-well common 


--.. ROBINSON 


In starting up this turbine a small duplex steam pump 
is used to furnish oil 
for the bearings, 
which pump is auto- 
matically cut out as 
soon as the turbine 
oil pump, driven by 
wormgear from the 
main shaft, is giving 
sufficient pressure. 
The latter pump, 
OF POWER STATION BUILDINGS. besides supplying 

oil at about 7 lb. 
per sq. in. pressure for the bearings, provides oil at 
approximately 70 lb. pressure for operating the turbine 
The lubricating oil, in its return journey from 
the bearings, passes through an oil cooler, which is supplied 
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OF RANDFONTEIN ESTATES. 


with circulating water from duplicate boiler cold-feed tanks 
placed outside the station proper. This circulating water 
is quite distinct from the condenser circulating water, which 
is unfit for this purpose. A small motor-driven rotary 


VIEW OF ENGINE Коом, 


pump supplies the cooling water for the Westinghouse 
6,000-KW. set cooler, and also for the two Parsons 6,000-K W. 
sets, which are provided with a gravi'y oil system, described 
on a later page. 
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The speed regulation and governing are effected by a and Manufacturing Co, Ltd., of Manchester, through 
master governor valve operated by oil pressure, which their Johannesburg office. 

The two 6,000-kw. Parsons turbines, 
a view of one of which is shown in fig. 2, 
are of the multiple reaction type, and are 
each coupled to a Parsons three-phase 
alternator. 

Kach of the turbines is provided with 
two cylinders in tandem, the L. P. cylinder 
constituting an exhaust-steam turbine, 
into which the exhaust from the H.P. 
cylinder enters, at about 14 lb. per sq. in. 
absolute. By this means the turbine 
spindles are reduced in length, and allow 
of astiff, rigid construction, and four main 
bearings, instead of two. 

The speed is governed by a standard 
Parsons centrifugal mechanical governor, 
rotating vertically on a spindle driven 
from the main shaft by worm gear. This 
governor, acting through a relay plunger 
valve, operates a main double-beat valve, 
which admits steam to the turbine in 
puffs—the duration, but not the rapidity, 

Fig. 6,—PARSONS 2,000-kw. SET. of which depends upon the generator load. 

When the turbine is working at its full 

admits steam to the turbine sufficient for three-quarter load. load, or above it, the gusts of steam merge into a continuous 

after which the spirdle of the master governor valve still blast, with the double-beat valve wide open, and stationary. 

travels further withcut admitting more steam through the Ап automatic overload valve is fitted, but the load on any 
alternator is never allowed to rise above the normal. 


FIG. 7.—CoNDENSING PLANT FOR PARSONS 6,000-Kw. SETS. Fic. 8.—No. 2 BOILER HoUsE. 


main governing valve, and mechanically opens two auxiliary A centrifugal emergency governor, working off the same 
governing valves, for full load and load end a quarter spindle, and which in its operation entirely shuts the steam 
respectively. A further hand-operated 
overload valve, for 50 per cent. overload, 
admits steam through the last three of 
the 16 steam ports ; but it is unlikely that 
this will ever be required. 

Means are provided for controlling the 
speed electrically from the switchboard and 
for tripping an emergency run-away 
governor valve (actually the main stop 
valve), which also acts automatically at a 
speed of 15 per cent. above the normal. 

Three current-limiting reactance coils 
are connected in the main circuit between 
the alternator and the bus-bars, the main 
switches being - operated electrically by 
solenoids. There is an individual air- 
conditioning apparatus used in ventilating 
this machine. The alternator is totally 
enclosed, and is ventilated on full loads by 
an electrically-driven fan, which draws 
outside air through water-sprays that ee: 
eliminate all dust, and admit of temperature Fig, 9.—AUXILIARY POWER DISTRIBUTION BOARD, 
regulation. i 

The complete unit (fig. 1), together with the con- off the turbine, can be actuated either by the driver or from 
densing plant, reactance coils, and switchgear, &c, was the switchboard, and is automatic oni'speeds relatively 
suppliel direct by the British Westinghouse Electrical excessive, 
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The speed of these sets is 1,000 R. P. M., the alternators 
being of the totally enclosed self-ventilated type 
individual exciters coupled to the ends of the shafts. There 
is а further arrangement for ventilating all machines— 
two Sirocco fans, electrically driven, being placed in a 
building adjoining the station, which drive cold air into the 
cable trenches and through the various alternator windings, 
discharging into the engine room through the tops of the 
alternator yokes. In this case care is taken to see that 
there is a modicum of water kept on the floor of the 
cable runs, otherwise trouble arises from dust. 

(The two 6,000-Kw. Parsons turbines are built to the 
same patterns as those at Lot’s Road, and are in many ways 
similar, except that the Lot’s Road turbines are driving 
Westinghonse alternators, and are set upon Westinghonse 
bed-plates, laid down by the present writer in 1908.) 

Originally the bearing lubrication of these sets was 
carried out by individual oil pumps driven from the turbine 
shafts, but the plungers of these pumps have been removed 
and a gravity system adopted, with an auxiliary oil cooler as 
well as the two machine oil coolers. The oil after passing 
through the bearings gravitates into a tank placed in the 
condenser pit, and from that point is pumped into four 
tanks by an electrically-driven plunger pump. These tanks 
are shown just below the crane girder level in figs. 1 and 2. 
From the tanks, which are provided with an electrical tell- 
tale, the oil gravitates to the bearings, giving a constant 
pressure of 5 lb. even when the machine is stationary. 
A Worthington steam oil pump is used as a stand-by. 

The 2.000-Kw. Parsons turbines (fig. 6) are of the usual 
single cylinder construction, and offer no unusual features. 
These three machines, as well as the two small 1,000-Kw. 
seta, each have an individual oil pump for lubricating 
purposes, a small hand pump being used on starting up, 

Circulating water for condensing purposes is derived from 
an adjacent shaft, which is one of the wettest on the 
property. Three artificial cooling ponds have been con- 
structed, a fourth reservoir being used as a settling dam. 
It was found that the settling-dam water was slightly acid, 
and it is treated by the addition of lime to neutralise this 
effect. The water passes from the settling dam into the 
first cooling pond through a motor-driven rotary pump. 

The cooling system consists of one enclosed tower (shown 
in fig. 3), one open tower, ahd one open spray pond, the 
two former being situated at the east end of the station, 
and the latter at the west end. In addition to the 
usual spray troughs, in both the open and closed cooling 
towers, quantities of brushwood are placed in position below 
the troughs, which have the effect of disintegrating the 
falling water into spray, and adding to the cooling pro- 
perties of the towers. 

The condensers are all of the surface type; and all, 
except the Westinghouse condenser, are fitted with tha 
Parsons vacuum augmentor. 

The air pumps of the 1,000-Kw. and 2,000-Kw. sets аге 
of the Parsons triple compound type. In the 1,000-kw. 
seta the air pumps and circulators are driven by one 60-H.P. 
induction motor, the circulators direct and the air pump 
through gearing. The pumps for the 2,000-k w. sets are 
driven separately, the air pumps by a 13-H.P. motor and the 
circulating pumps by 70-H.P. motors. | 

The Parsons 6,000-Kw. sets each have an Edwards air 
pump and & Worthington circulating pump, the former 
driven by 20-H.P. Westinghouse motors and the latter by 
200-H.P. Westinghouse motors (fig. 7). 

The effective head that the circulators work against is 


40 ft., the condenser discharge being led underground some 


distance from the generator house, in both directions, where 
it is raised to launders, leading to the towers, which may be 
operated in parallel, or singly, as may be desired. 

The Edwards air pumps of the 6,000-Kw. sets originally 
were equipped with a lift pump for handling the condensate, 
but, as mentioned prenom ue is not utilised, the water 

vitating into & hot-well, whence it is pumped by rotar 
ы ашы the hot-feed tanks. о Ра A be 
remarked that as this plant is somewhere about 6,000 ft. 
above sea level, the apparent vacua are affected accordingly 
(average barometer 24°5 in.). 
(To be continued.) 


with 


NOTES. 


Volunteer Notes.— ENGINEERING INSTITUTIONS’ VOLUN- 
TEER TRAINING CoRpPs.—Headquarters, Marooni House, Strand, 
London, W. C. Company Orders by Lieut.-Colonel C. B. Clay, 
V.D., Commandant, for week ending July 24th, 1915 :— 


MONDAYs.—6.30 and 7.30. No, 1 Platoon, Technical Instruction 
and Squad Drill. No. 3 Squad, Squad Drill without arms. 
No. 4 Squad, Squad Drill with arms. 

WEDNESDAY.—6,30 and 7.30. Platoon and Company Drill, 

FRIDAY.—6.30 and 7.30. No. 1 Platoon, Technical Instruction and 
Squad Drill. No. 3 Squad, Squad Drill with arms. No. 4 
Squad, Squad Drill without arms. Orderly Sergeant, 
Corbett, R. W. T. Reoruit Orderlies, Squad 3, Spiers, S. V.; 
Squad 4, Foxton, J. _ 


Munition Work.—Owiog to shortage of material, it has been 
impossible to arrange work for Saturday, July 17th. 

Camp at Thames Ditton,—The Architecte will weloome any 
member of the E.LV.T.C. who wishes to spend the week-end in 
camp. Names must be given to the undersigned by Wednesday 
morning, and members going to camp must take with them 
oe knife, fork, spoon, cup and soup-plate; expenses about 

в. 6d. 

‘Punctuality on Parade.—Owing to the amount of time lost on 
falling-in on parade, members are reminded that drills commence 
at 6.30 and 7.30, and every man must be in position when the 
fall-in is sounded. Any member who is not present when his name 
is called will not count a drill for the hour for which he is late. 


E. С. FLEMING, 
Company Commander and Acting Adjutant. 


3BD BATT. (OLD Boys) CENTRAL LONDON REGIMENT (VOLUN- 
TEERS).—Battalion Orders by Colonel S. G. Grant (Officer Com- 
manding) Thureday, July 15th, 1915 :— Week-end | Parades.— 
Saturday : Afternoon operations. The Battalion will parade at 
Baker Street Station at 2.30 p.m., and proceed as follows :—The 
right-halt Battalion will detrain at Harrow, the left-half Bat- 
talion will detrain at Preston Road. Both forces will be told off 
into small Patrols under the command of N.C.0.’s. Officers will 
act as umpires, The Preston Road Force will watch the approaches 
from Harrow, working along the cross roads of East Lane and 
Preston Lane; from the latter point, northwards along the 
Preston Lane to Preston and the N.E (north-east) along the lane 
leading to the road from Kenton to Kingsbury Green. They are 
not to go west of this line, The Harrow Force will reconnoitre 
towards Forty Farm, Uxendon Farm, Preston and Kingsbury 
Green, and will endeavour to break through the opposing line of 


‘Patrols on the Preston Lane line, and reach Camp. 


Bounds.— North —Road from Harrow to Kingsbury Green via 
Kenton. South.—East Lane to Forty Farm, and Camp. 

Sunday.—6 am.—Reveille; 7 a.m., Sergeant-Majors Parade 
under the supervision of Mr. F. H. Stevens; 10 a.m., Church 
Parade; 10.20 a.m., Company and Platoon Drill: 2.80 p.m., Bat- 
talion Parade. 

ADVANCE PARTY.—It is proposed to send an Advance Party of 
one officer and 25.men to Ongar to get the Camp ready for the 
Corps. N.C.O.'s and men desirous of volunteering for this duty, 
are requested to send in their names to their Company Com- 
manders who will forward them to Headquarters as soon as 


possible. | 
А. С. JOINER, Captain and Adjutant. 


Batteries for Egypt.—We have received a letter from 
а correspondent in Egypt in which he asks us to draw the atten- 
tion of British storage battery makers to the excellent opening that 
exists there now for their manufactures, the business having been 
previously almost entirely in the hands of Germans. The writer 
says that any company choosing to start such a business should have 
au efficient inspector living in the country, preferably in Cairo, 
and he would have to know some other language (preferably 
French) besides English. The German firms paid their representa- 
tive a good salary and commission. Our correspondent is willing 
to furnish further information to any firm who cares to oommuni - 
cate with him through us. 


Foreign Тгайе.—Тне June Ficurxs.—The following 
are the electricgl and machinery figures given in the official 
returns for June :— 


IMPORTS. 

Electrical goods Month Ine, Sir Inc. 
and apparatus, of or months, or 
excluding ma- June, dec. 1916. dre, 
chinery and un- ё £ 2 £ 
insulated wire 83.908 — 40,493 455,208 — 349,487 

Machinery ee 923670 + 234,611. 4,377,390 + 233,016 

EXPORTS ' 

Electrical goods 
and apparatus, 
excluding ma- 
chinery and un- 
insulated wire 298,806 + 22,526 1,486,998 — 217,231 

Machinery . 1,856,202 ~J,212,180 9,800,741 — 9,668 814 


а _____________ ——— — — . r n 
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Institution and Lecture Notes.— Physical Society 
of London.— At the meeting held on June 25th, a paper, entitled 
“Conduction of Electricity Through Metals,“ was read by the 
president, Sir J. J. Thomson, The discovery by Kamerlingh 
Onnes, that at the temperature of liquid helium some metals can 
exist in a state in which their specific resistance is less than one 
hundred thousand millionth part of that at 6^ C., appears to neces- 
Bitate the abandonment of the ordinary theory of metallic con- 
duction, as the experimental conditions prohibit the explanation 
of the phenomenon by an abnormal increase either in the number 
or mean free path of the free electrons. The effects observed by 
Kamerlingh Onnes may, however, be accounted for by a theory of 
metallic conduction previously given by the author in The Cor- 
purcular Theory of Matter, and explained in the paper. 

A paper " On an Unbroken Alternating Current for Cable Tele- 
graphy was read by Lieut.-Col. G. O. Squier, Ph.D. The paper 
propoced а new angle of view in the method of transmission of 
signals in the submarine telegraph cable, and described some 
apparatus for operating on the general principles involved. An 
ocean cable was considered as a power line, and starting with the 
Standard form of circuit which would be used in case it were 
required to operate an electric motor through un ocean cable, 
experiments were described to determine the minimum possible 
variations required in such a circuit to permit the alternating cur- 
rent received to be interpreted in dots, dashes and spaces of the 
present alphabet. The uninterrupted alternating current used in 
transmission was operated on synchronously by the ordinary trans- 
mitting tape, во as to alter the impedance of the transmitting 
circuit at the instants when the current was naturally zero. Dots, 
dashes and spaces were each sent by semi-waves of either sign, but 
of different amplitudes, The alternating current received might 
be read directly from the record made by a siphon recorder, or this 
current might be employed to operate a siphon Moree printer, by 
means of an adaptation of Muirhead's gold-wire relay, or a 
Heurtley magnifier and a local wire relay. A special form of 
cable dynamo to operate at frequencies from 4 to 10 was used in the 
experiments described, The fundamental principle was developed 
of never metallically breaking the transmitter circuit, which 
permitted of greater accuracy in balancing the duplex bridge. 

The Council has decided to sanction and adopt the letters 
F.P.S.L. as the official indication of Fellowship of the Society. 
The Council has appointed a Committee to consider any scientific 
suggestions or inventions which Fellows of the Society may care to 
bring before it in connection with the war. 

Illuminating Engineering Society (U. S. A.).—At a recent 
meeting Dr. C. P.Steinmetz was elected president ot the Society. 

Royal Institution of Great Britain.—The following resolu- 
tions were unanimously passed at а recent meeting of the members of 
the Royal Institution :—(1) That the Royal Institution is desirous, as 
it always has been, of rendering to His Majesty's Government in 
relation to the war every assistance which lies within its objects 
as defined and governed by the Charter and Act of Par- 
liament governing the Royal Institution, and by the convey- 
ance and deed of trust of the Davy Faraday Research Laboratory. 
(2) That with a view to giving effect to this desire letters be 
addressed to the Firet Lord of the Admiralty, the Minister for 
War, the Minister of Munitions, and the Chairman of the 
Inventions Board of the Admiralty, requesting them to communi- 
cate with the managers, in case there is any field of research in 
relation to or connected with chemical and physical science, or 
either of them, to which the professors, assistants, and staff of the 
Royal Institution, or of the Laboratory, can ueefully direct their 
attention, with a view to giving assistance to His Majesty’s 
Government in the conduct of the war, or in case they desire that 
any members of their respective staffs shall be admitted to work 
in the Laboratory in the prosecution of any such research. 


Patents and Alien Enemies.—Applications have been 


made to the Board of Trade for the avoidance or suspension of 
the following patents: — Nos. 8,487/06 and 30,101/10, granted to 
Rogler and Hoerbiger, by the Lilleshall Co., Ltd., Messrs, John 
Muegrave & Sons (1913), Ltd., and Messrs. Bellies & Morcom, Ltd. 


Standardisation of B.A. Screws.—The standardisa- 
tion of B.A. screws, taps and dies, and gauges has been before the 
Small Screws Sub-Committee of the Engineering Standards Com- 
mittee for some time; on account mainly of the difficulty of 
finding satisfactory methods for the standardisation of the small 
screws and gauges, no definite decisions have been formed, but 
certain provisional conclusions have been reached which have 
enabled the National Physical Laboratory to issue a tentative list 
of dimensions which, there is reason to believe, may at the present 
juncture be of service to persons using the screws and assist in 
obtaining interchangeable work, The scheme is embodied ina 
number of tables intended to secure a fairly easy fit: for some 
purposes it might be necessary to reduce somewhat the limita 
given. and the tables are accompanied by notes regarding the per- 
missible variations. The question of gauging has also been con- 
sidered, and tables for the sizes of gauges are given. Particulars 
can be cbtained from the National Physical Laboratory, Tedding- 
ton, which is prepared in the interim to certify screws, \c., which 
fall within the prescribed limita as B.A, screws, taps or gauges. 


Appointments Vaeant.—Two switchboard attendants, 
for the Cleckheaton D.C. electricity works. See our advertisement 
pages to-day. 


Inquiries.— Makers of а machine for compressing the 
graphite-manganese cylinders for dry cells are asked for, 


Electrical Contractors’ Association of Scotland. 
At the annual meeting of the Glasgow Branch of the Association 
on Thursday last week, the chairman said that during the year 
there had been a net increase of seven members to the Branch. 

Over a year ago the Committee received a deputation from the 
Electricity Committee of the Corporation, which was instructed to 
see what arrangements could be come to in order to have a first- 
class electrical showroom for Glasgow. The deputation wished 
first of all to give the E.C.A. the opportunity of opening and 
carrying on this showroom, but the Committee did not consider a 
showroom either a necessity ora profitable thing for either party to 
run, The representatives of the Corporation stated, however, thata 
showroom must be opened, and after many meetings it was arranged 
that the showroom should be opened and run by the Corporation. 

The principal points arranged were:—The showroom should 
exist primarily for exhibition of electrical appliances; if a sale 
was made it would be at the usual trade retail selling price; all 
work resulting from inquiries at the showroom would be done 
direct by a contractor, and there would be no hiring. The agree- 
ment was for a first period of five years. 

He had seen it etated that the conditions agreed to were less 
favourable to the Association than the I.M.E.A. Bill proposed. He 
thought any contractor reading the two sets of proposals would 
have no difficulty in seeing that in their case they were protected 
from rate-aided cutting with its attendant inferior workmanship, 
whereas in the I.M.E.A. proposals their trade would have been out 
away from them to be run at a loss by a municipal Kaiser." 
Another thing was that they knew Mr. Lackie and what he 
intended to do with the showroom. 

Some time ago the wrights and masons had a difference of 
opinion with the architects and measurers regarding conditions 
and form of contract, and Sir G. Aekwith was asked to arbitrate 
on the questions raised. The Association's representatives had 
attended a number of meetings regarding thie. Up till now a 
measurers' schedule had been a schedule of rates. The new pro- 
posal was that they should have a contract total price accepted, 
not a schedule of rates, and any alterations beyond a small margin 
to be a mutual arrangement between architect and contractor. 
A complete tet of conditions and rules of contract was being 
arranged, and later a model form of schedule would be drawn up 
for use by the measurers. 

The Association had had proposals for agreements between the 
E.C.A. of Scotland and the Dynamo and Motor Manufacturers and 
also the Tungsten Lamp Association. They were not satisfied in 
either case with the inducements offered to them. 

The Committee had now started to consider the question of rules 
for apprentices, and a draft aet of rules had been drawn up. 

They had given the men an extra 1d. per hour war bonus under 
their agreement with the engineers and shipbuilders, A slight 
alteration had been made in the rules for workmen, in a friendly 
spirit on both aides. 

The Association, as a whole, was now on в firm basis both as 
regarded membership and finance. 


Australian Railways.—The Sydney Daily Telegraph 
states that the Minister for Railways has in preparation an amend- 
ment of the Railways Act. Thie, in addition to giving the 
Government power to initiate a policy in regard to railway matters, 
also provides for the appointment of five Railway Commissioners. 
The railway administration will be divided into four departments 
—electrical, locomotive, existing lines, and traffic. In charge of 
each will be a sectional commissioner, while the fifth will act as 
chief, supervising the work of his colleagues, 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials.—Mn. B. J. COCHBANE, 
assistant electrical engineer to the Sydney, N.&.W., City Council, 
has, according to enders, been appointed general manager and 
chief engineer to the City Electric Light Co., of Brisbane. Mr. 
Cochrane will take up his new duties in August. | | 


Mr. SEABROOK, the general manager of the Marylebone 
electricity undertaking, has been asked to act as chairman of an 
operating Sub-Committee of the Metropolitan Munitions Com- 
mittee, and also to act as district supervisor of various works, 


The Gillingham (Kent) T.C. has granted MR. G. SAMPSON, 
assistant meter reader at the electricity works, permission to join 
the Forces for the period of the war. Similar permission has also 
been given to Mr. P. LINEs, of the electricity works staff. 

The Dartford U. D.C. has increased the salary of Мв. R. JONES, 
assistant electrical engineer, from £150 to £160 per annum. The 
Committee recommended three yearly inorements of £10 each, 
but thequestion of future increments has been deferred pending the 
receipt of a report on the wages of employés in the department. 

With reference to the third item appearing in this section last 
week, we regret to learn that the information there given was not 
quite accurate. The announcement should read as follows :— 
Мв F. WHITEHEAD, charge engineer on the gas plant at the 


cc ааа а ааа ааа а ааа 


Vol 77. No. 1,964, JULY 16, 1915.] 


THE ELECTRICAL REVIEW. | 85 


Accrington Corporation eléctricity works, has resigned, and Mx. A. 
GowARD, shift engineer, has been sppointed to fill the vacancy. 
Mr. Goward was appointed shift engineer in November, 1912. 

Mn. W. B. CHILD, assistant ele:trical engineer to the Leek 
U. D. O., has resigned, having obtained another appointment. 

Mr. W. E. LLOYD. secretary and manager of the municipal 
electricity works at Baoup, bas resiened. 

Among the members of the Hammersmith В.О. electricity 
department staff who have taken up duties under the Crown sinoe 
the commencement of hostilities are the following from the 
officiel staff :—A. T. GoRDON SMITH, sergeant-major, Hon. 
Artillery Company; Т. Н. MEacock, sergeant, 13th County of 
London Regiment; H. R. WATTS. private, Hon. Artillery Company; 
J. E. Pearce, sergeant, London Electrical Engineers: W. J. 
Wurman, private, 13th County of London Regiment; P. C. G. 
Врт, private, 4th Grenadier Guards. 

Мв. C. H. THORPE, engineer-in-charge of the Hammersmith 
BC. electricity works, has resigned his appointment. 

Mr. W. E. CLARET, the works superintendent of the Maidenhead 
Corporation electricity works and late chief assistant engineer of 
the Smithfield Marketa Electric Supply Co., Ltd., has been appointed 
chief engineer to the Hale Ead works of the British Xylonite 
Co., Ltd. 

ЅАРРЕВ A. DUNCAN, who has been employed іп the Harrogate 
Corp ration electricity department for 14 years, latterly in charge 
of the meter and test-room department, is now serving in the 
London Electrical Engineers unit. 

At a meeting of the Farnworth Counoil on July 6th, the ohair- 
man of the Electricity Committee reported that the electrical 
engineer, Мв. A.J. HUTCHINSON, had an opportunity of accepting 
а commission with the Royal Engineers, and was wishful to do so. 
The Council gave full consideration to the matter. and, in view of 
the depleted staff, it was resolved to request Mr. Hatohinson “ to 
continue his duties here, as he is serving hie country in a useful 
eapacity in the performance of his present duties.” 


Tramway Officials.—The Wolverhampton T.C. has 
been asked to grant an honorarium of £50 to MR. C. OWEN SILVERS 
(the deputy tramway manager), in recognition of the extra services 
rendered by him in connection with the laying of the double track 
in Bilston Road, and also for the increased responsibility which 
bas fallen upon him consequent upon the absence of the tramway 
manager (Mr. W. А. Luntley) through illness. 

The Colchester T.C. has voted a gratuity of £25 to MR. R. C. 
BULLOUGH, tramway manager, on aocount of greatly inoreased 
responsibility and work sinoe the outbreak of war. 


General.—At the last meeting of the Technical Educa- 
eation Sub-Committee of the Bradford City Council, it was reported 
that the External Examiner in Electrical Engineering was unable 
to act during the present year, and it was resolved that MR. P. J. 
PxBvs, M.T.E E,, be invited to act in his place. 

The engineer engaged at the power station of the Bradford 
Technical College having obtained a commission in the Mechanical 
Transport Section of the Army Service Corps, has been granted the 
necessary leave of absence, and MR. К. H. HARROP has been 
appeinted as acting station engineer. 

Мв. A. G. ELLIS, A. C G. I., who for the past two years has been 
with Messrs. Brown. Boveri & Co., in Baden, Switzerland, and is 
now vice-chief of the transformer department, was married on 
June 7th to Miss E. H. Price, at St. Loonard’s Church, Hythe, 
Froma letter which we have received from him. we learn that the war 

exercised very little effect on things in Switzerland, although 
that country is ringed round with fighting nations; at the works 
they are quite busy." 

The following announcements appear in the London Gazette :— 

Territorial Foroe.— Royal Engineers: London Electrical Engi- 
neers.—THOMAS CLIFFORD MANN to be Second Lieutenant. 

Туле Electrical Engineers, ——NOEL GORDON HOLLEBONE to be 
Becond Lieutenant, | 

The staff of Messrs. Crompton & Co., Ltd., Chelmsford, hav 
presented a case of cutlery to MR. FRANK HARVEY, on his mar- 
riage. Mr. Harvey has been with the firm for nearly 14 years. 

The marriage took place at Fettereseo Church, on June 30th, of 
Mz. HcnERT WM. DRURY, electrician, of Torquay, aud Miss 
Margaret McLennan, second daughter of Mr. Geo. McLennan, of 
Fettereeso, Stonehaven. 

Mn. E. E. STOCKENS, from Aberdeen, has this week taken up the 
position of manager of the Blackburn telephone servioe in 
succession to Mr. Barnes. ) 

The local Munitions Committee formed for Blackburn and 
Distri:t includes MR. P. P. WHEELWRIGHT, borough electrical 
engineer of Blackburn. 

ME. Spexcerk Hawes. M. I. E. E., has been appointed managi 
director of the Reading Electric Supply Co., Lid. Mr. E. Rowley 
Hiil retired from the post of engineer and manager at the end of 
Jane last. 

M. A. R. СОСВТЕХАҮ (late acting manager of the G.E.C. pnb- 
licatiou department) waa gazetted on May 20th Sub-Lieutenant in 
the Нота] Naval Air Sarvice, Armoured Car Aeroplane Support 
(Royal Naval Volunteer Reserve), aud is now undergoing a course 


of gunnery. 


Roll of Henour.—Private A. G. Brrr, of the lst 
Northapnts, who was meter reader at the Kettering C. D.C. elec- 
tricity works, has been killed in action in Flanders. Private WX. 
Mace, of the 2nd Northants, who was атс lamp trimmer at 
Kettering, has lost his right arm and also had his jaw fractured, 


while fighting in Flanders. Another member of the Kettering 
staff, Private G. MUNDEN, of the 2nd Duke of Cornwall’s Light 
аач jointer's mate, has been home suffering from frostbitten 
ee 


Corporal JOHN WILSON, of the London Scottish, who has been 
killed in France through the bursting of а bomb he was in the act 
of throwing, was assistant seoretary to Messrs, Balfour, Beatty and 
Co., Ltd., electrical engineere. 

Private GEO. VIVIAN ASH, of the 15th Lance. Fusiliers, who was 
chief clerk in the Bury (Lancs.) Corporation tramwaysa office, has 
been killed in action. 

Sergeant HARVEY ANDREWS, 8th Lanos. Fusiliers, who has been 
killed in action in the Dardanelles, was, until the outbreak of war, 
switchboard attendant at the Salford Electricity Works in 
Frederick Street. He had served four years in the Territorials, 
and was in his 20th year. 

Private GEoRGE B. WILSON, of the 4th East Lancashire Regi- 
ment, en engine driver at Darwen electricity works, has been 
wounded. 

Private L. EDWARDS, formerly employed by Messers. C. Macintosh 
and Co., Ltd., Manchester, has been killed in action. 

Sapper ARTHUR Haypock OGDEN, B. Sc. Tech., who has died 
from wounds received їп the fighting at the Dardanelles, was 
26 years old, and was in the employ of the Lancashire Dynamo Co., 
at Trafford Park. He was educated at Sale High Svhool, Rossall 
School, and the Manchester University. 

Private J. ORRELL, 18, an employé at the Westinghouse Works, 
Trafford Park, has been killed in action. | 

A member of the staff of the Ilford Urban District Council's 
electricity department (he was engaged in the inquiry office) has 
been granted the D.C.M. whilst on active service in France. We 
refer to 2,159 F. J. BURKE, Signal Section B Company, 
6th Battalion London Regiment, 47th division. The circumstances 
are related аз follows, in a letter from Rifleman A. Homewood, 
dated July 10th :— 

Our brigade took part in a recent big battle in which it suffered heavy 
losses, aud during a heavy bombardment by the Germana our communication 
wires got broken. Two men -Riflemen Leyton and R fleman Lambert —set 
out $o mend these wires, but. sad to say, they never returned. The bombard- 
ment was growing more severe when Rifleman Burke, of the Hignellers, 
volunteered to run a wire frcm the firing liuo to headquarters. This seemed 
almost certain death, as the road which he was to take was nothing more than 
& death trap. The road (Willow Road) was being beavily shelled when he 


set out, but somehow he managed to get the wire through this hell of fire,” 
for which he has just been awarded a well-deserved D.C. M. 


In a letter dated July 7th, Rifleman BURKE gives, in reply to a 
request, the following fuller particulare :— 


We were at a place on the line—I'm afraid I cannot mention the name; but 
they were not trenches, the front line was composed of a breastwork of sand- 
begs, which we bad to approach actoss open country up a road, part of the 
way. There was a village about halfway between heacquarte's and the firing 
line, and I was responsible for the upkeep of the telephone lines. I had two 
lineamen at the village and one in the breastwork. We had a station at the 
villaga and two in the front line. About 6 o'clock on Whit Saturday mornibg 
they started shel ing headquarters and gradually worked their way up to the 
village. About 6 80 our S gaal Sergeant came to me and said al! communica- 
tions were br ken between the village and the front line, although we had 
double wires the whole way. He said the two men hed gone out from the 
village, bat he was anxious to get commanication, so asked me to go up and 
see about it. I went up the line and when I g» to the village I 
had to take cover for over two hours before I could cross a road 
to the віда! station. I got across at last and found they had not 
yet got into communication, and the other two fellows had not 
returned. I started out t» follow the wires. which ran one оп each side of 
& road up to the breastwork, but they were shelling the road so heavily that it 
was impossible to g» near it, во I went back to shé station, and they said the 
only thing to be done was to run a new wire, so & lance-corporal and myself 
took out a reel of wire and raa like the devi! across the open country on the 
left of the road. We had to drop flat several times when shells dropped much 
too close to be pleasant; we bad to stop for a breather half way in an old 
trench. We eventually got to the sigosiling dugout and connected up, thus 
getting into communication; then we had to run all the way back. Nearly 
all the men we saw were wounded, and the sights we saw that day were 
enough to make one sick of war for ever. The distance we ran the wire was 
about 500 yards. Luckily, the wire lasted through the bombardment, which 
did not cease until afier 3 o’olock that afternoon. We got a chance a few days 
afterwards to put the original wires in working order.. . I might say the 
two fellows who went out to mend the wire did not return, but we found them 
the following йау; they had been killed by a shell. 


Second-Lieutenant THEODORE E. WILLIAMS, who for some six 
years was on the staff of the Hendon Electric Supply Oo., Ltd., at 
Golder's Green, has fallen whilst fighting in Belgium. He was 
killed at Y pres on the let inst, He received his commission in the 
Ist Somerset Light Infantry only a few weeks ago. He was 
originaliy attached to the Artista’ Rifles. 

The Marylebone electricity department has received information 
that the following members of its staff are wounded :—GREGORY, 
W., Ist East Surrey Regiment: HIddixs, W., 3rd Middlesex Regi- 
ment; GAMBLE, A., let King's Royal Rifles; WARD, C., Ist London 
Regiment. SNow, A. J., 13th London Regiment, is a prisoner of 
war in Germany; and GILL, G., 10th Middlesex Regiment, has 
been discharged, medically unfit from accident. 

Lieut. W. J. С Всрр, 2nd South Wales Borderers, who was killed 
at the Dardanelles on June 25th, was chief clerk in the Shanghai 
municipal electricity department from 1904 onwarde. He received 
his commission in Shanghai in December last. He went from 
England to the Dardanelles on June 10th. He was 39 years 


of age. 
Sub-Lieut. J. A. E. TREMAYNE, R. NJ. V. R., who was killed at the 
Dardanelles on June 19th, served his apprenticeship at Мезчги, 


W, Н. Allen's worka at Bedford. 


Obitaary.—Mr. E. R. CALLENDER.—The death occurred 
at Warren Cottage, near Dawlish (Devon), on Sunday, of Mr. 
Ernest R. Callender, who was an electrical engineer on the Man- 
chester Ship Canal. 


| | 
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NEW OOMPANIES REGISTERED. 


F. Husband, Ltd. (140,919).—This company was regis- 
tered. on July 8th, with a capital of £1,000 in 10s. shares (1,000 7 per cent. 
pref.), to acquire the business connection of an electrical engineer belonging 
to F. Husband, and the benefit of his British patent rights in connection 
therewith, The subscribers (with one pref. share each) are: S. E. Pinney, 13, 
Thorpe Road, Amhurst Park, N., clerk; J. A. Fraser, Rutland House, South- 
end Road, Beckenham, Kent, solicitor: M. Lawrence, 22, Eastfields Road, 
Acton, W., clerk. Private company. The number of directors is not to be 
less than two or more than three; the first are F. Husband and J. A. Fraser. 
Remuneration. £105 per annum divided between chem. Registered office: 
Craven House, Kingsway, W.C 


J. Farr and Co., Ltd. (140,905).—This company was regis- 
tered on July 7th with a capital of £1,500 in £1 shares, to adopt an agree- 
ment with J. Farr, trading as J. Farr & Co., for the purchase of the business 
of an electrical engineer and dealer in clectrical goods of all kinds carried on 
he him at Upper Parliament Street, Nottingham. The subscribers (with one 
share each) are: Mrs. M. A. Farr, Carisbrooke Drive, Nottingham; P. J. 
Smith, St. Peter's Chambers, Nottingham, solicitor. Private company. The 
number of directors ig not to be less than two or more than five; the frst 
are J. Farr (governing director, subject to holding 1,000 shares) and Mrs. 
M. A. Farr (both permanent). Remuneration of J. Farr as governing director 
4250 per annum; of other directors as fixed by the company. Solicitor: P. J. 
Smith, St. Peter's Chambers, Nottingham. Secretary: H. Onion, 81, Beech 
Avenue, Nottingham, 


Birmingham Central Supply Co., Ltd. (140,884).—This 
company was registered on July 6th, with a capital of £2,000 in £1 shares. 
to take over the business carried on by W. Parsons and Mrs. R. E. Parsons 
at 84a, Tilton Road, Small Heath, Birmingham, Warwick, as the Central 
Supply Co, and to carry on at Birmingham and/or elsewhere the business 
of engineers, manufacturers of and dealers in electrical apparatus, equipment, 
machinery and appliances, and gas and electric fittings, hardware, and 
machinery of all kinds, magnetic, telegraphic, telephonic, chemical, scientific, 
and other appliances and apparatus, implements, goods, wares, and products, 
refiners of and dealers in illuminating, lubricating, fuel and other oils. etc. 
The subscribers (with one share each) are: W. Parsons, Oriel, Warwick Road, 
Olton, Birmingham, merchant; Mrs. R. E. Parsons, Oriel, Warwick Road, 
Olton, Birmingham. Private company. The number of directors is not to 
be more than five. W. Parsons is sole permanent director and chairman, 
Solicitor: G. Williams, Bank Buildings, Cradley Heath, Staffs. 


Wholesale Electrical Co., Ltd. (140,845).— This companv 
was registered on July Ist, with a capital of £2,000 in CI shares (1,000 
pref.) to take over the business of manufacturers of and dealers in electrical 
supplies carried on at 54 & 56, Oxford Street, W., as the Wholesale Electrical 
Co., and to adopt an agreement with T. W. Greaves. The subscribers (with 
one share each) are: T. W. Greaves, 54-56, Oxford Street, W., electrical engi- 
neer; F. W. Evans, 140, Copleston Road, East Dulwich, S. E., electrical sales 
manager. Private company. The first directors (to number not less than 
two or more than three) are T. W. Greaves and F. W. Evans (both perma- 
rent). E. H. Bevnes may retain ойс as secretary while holding 200 shares. 


Qualification, £200. Remuneration, £,9 per annum. Solicitors: Crawford, EI) 


ani Co., 45, Great Marlborough Street, W. 


OFFICIAL RETURNS OF ELECTRICAL 
| COMPANIES. | 


Altrincham Electric Supply, Ltd. (40.795).— Issue, on July 


5th, 1915, of £1,800 debentures, part of a series of which particulars have 


already been filed. 
New System Private Telephone Co., Ltd. (73,732).— 
Capital, £10,000 in £1 shares. Return dated June 15th, 1915. All shares 


ien up; £58,000 paid; £2,000 considered as paid. Mortgages and charges: 
il. 


Standard Electric Co., Ltd. (68,643).—Capital, .£10,000 in 
Жі shares (5,000 pref.). Return dated May 26th, 1915. 3,077 pref. and 
5,000 ord. shares taken up; £1 per share called up on 4.177 ord. and 105. 
per share on 400 pref.: 24377 paid; £3,700 considered as paid. being 41 per 
share оп 823 ord. and 2,677 pref., and 10s. per share on 400 pref. shares. 
Mortgages and charges: £3,500. 


Phillips Commutator Grinder Co., Ltd. (94,544) .—Capital, 
25.000 in £1 shares. Return dated June 23rd, 1914 (filed April 8th, 1915). 
5.452 shares taken up: £1 per share called up on 3.602; 3.603 3s. paid 
(including 41 3s. paid on 105 shares forfeited); £51,850 considered as paid 
on 1.850 shares. Mortgages and charges: £550. 


. CITY NOTES. 


Electric Light and Power Supply Corporation 
(Sydney). 


Tun report for the half-year ended April 30th shows further 
expansion in business and increased profit. It is difficult to 
make any fair comparison of the accounts, as the dates of 
closing them have been altered, but the directors give the 
following statement :— : 


Half-vear to Half-vcar to 


June, 1914. April, 1915. 
Consumers T 2953 cogn 2,911 
Revenue ы T ne {17.957_...... (21.448 
Expenses... bes us ie yes 8,348 ...... 9,149 
Net profit ie TT 25 мз 9.609 ...... 12.299 
Brought forward ... E Er i 2.6800 3,158 
Available T we 419,389 9 015,457 


After deducting debenture interest, dividends at 7 per cent. 
per annum were paid on the share capital, and appropriations 
were made for depreciation and other purposes. e £15,451 
above is absorbed by debenture interest, £3.473; dividend, 
£4,409; reserve for depreciation of assets, £5.300; and deben- 
tures flotation expenses, £702; leaving £1,573 to be carried 
forward. The share capital is £125,980, and debentures 
£100,300. In June last year the share capital was £51,280, 
and debentures £175.000. The second debentures are in pro- 
cess of conversion into shares. The registered office is to be 
altered to Margaret Street, Rozelle. 


General Electric Co., Ltd. 


THE annual meeting was held on Friday last at the Cannon 

Street Hotel, E.C. Mr. H. Hirst eaid that every abnormal 

movement noticeable in the country since the outbreak of 

the war had recorded its imprint on the company, and a 

summary of their experiences. arranged chronologically, might 

be of interest. On August 3rd, Bank Holiday—on the eve of 

the war—the Government desired prompt execution of emer- 

gency orders, and for this the immediate return of the staff 

to certain works was essential. It was a matter of pride to 

them, and also reflected great credit on their workpeople, that 

in spite of its being holiday week, over 99 per cent. turned 

up to give them the best of their work. The few days of 

financial unsettlement which followed the outbreak of hostili- 

ties did not seem to'matenially affect the electrical industry; 

whilst the month of August, which with them was generally 

the quietest month of the year, became one of the busiest. 

It appeared that factors and the trade, fearing a shortage of 

supplies, decided to fill up their stocks and, consequently, 

indulged in over-buying. The reduction of their stock as 
compared with last year, was largely due to this policy on the 

part of the trade, and owing to their reduction of output in 
consequence of the shrinkage of labour, and lack of raw 
material, they had not as yet been able to sufficiently re- 
plenish it. Their considerable export business was partially 
checked owing to difficulties of freight and insurance, and also 
by their desire to safeguard the eupplies for the home market. 
Early in September they suffered severely by well-meant, but 
ill-conceived, Press attacks on the Osram Lamp Works, Ltd., 
with which they were so intimately associated, owing to the 
prevalence in that company of German capital. The Press 
did not then sufficiently distinguish between German-owned 
trading concerns and factories established in this country 
which were useful and essential to national purposes. The 
importance of the Hammersmith works, not only to tbem 
but also to the Government and the country, was very great, 
and it was, therefore, exceedingly gratifying to him to 
announce that a way had been found, with the knowledge of 
the Treasury and the Public Trustee, which would give the 
future control of these works, he trusted for ever, into British 
hands. By the end of September or the beginning of October 
they felt the first effects of the depletion of their staff and 
workpeople. A great many of their employés enlisted on the 
declaration of war, and it required no recruiting officers at 
their works to encourage young men to join the Colours; 
about 1,000 of them were now serving with His Majesty’s 
Forces. On the declaration of war three of the sons of the 
late Chairman, Mr. G. Byng, enlisted. One of them—Mr. 
Harry Byng—a man trained as an engineer, winning honours 
at Harrow, Faraday House, and Harvard University, he was 
eorry to say had since fallen in action in Flanders whilst 
leading his platoon to attack. Of their men, 11 had already 
laid down their lives, 50 were invalided, wounded, or missing. 
Thirty-one had obtained commissions, amongst whom were 
Mr. Leonard Byng, a director of the company, and also his 
(the Chairman's) only son. They all readily volunteered to 
leave the works they loved in order to offer their all to that 
greater cause which had absorbed our thoughts unceasingly 
for eleven months, and he feared would occupy them for as 
many months to come, or even longer. They had arranged 
to keep open all the positions of those who had enlisted, and 
to pay 50 per cent. of the salary to the dependents of all 
married men, to make special allowances to a certain number. 
of unmarried men who had relatives dependent upon them. 
and to set aside 10 per cent. of the salary of all unmarried men 
other than above. so that they might have some cash reserve 
on their teturn to civil life. It was not until the end of 
October that they realised what great quantities of their 
rormal productions were required for war purposes. 
It was a matter of great satisfaction to the board 
that their determination to maintain single-handed certain 
industries for patriotic reasons had at last been rewarded by 
the knowledge that they had proved not only of indispensable 
service, but of vital importance to the welfare of the country. 
The time was not yet opportune to make a statement of 
recent developments referring to this subject, but whenever 
that moment arrived it would be a fine page in the history of 
their company and a lesson, he trusted, to the country at 
large. The company was, fortunately, in so strong a position, 
that should there be in the immediate future, owing to excep- 
tional circumstances, a reduction of profits, they would quickly 
be able to make good, after victory had been achieved. when 
those markets which were now being starved called for re- 
plenishments from British works, In order to cope effici- 
ently with the increased work created by the growth of the 
business, it had been found necessary to add:to the number «f. 
the directors. They had selected from among the staff Mr. 
James Young Fletcher. who had been with the company for 
over twenty years, and had graduated from the ranks to the 
position of branch manager, and subsequently manager of the 
Osram lamp business; Mr. Sidney D. White, who had grown 
up with the company since its inception, and who was in 
charge of all the Government work carried on bv the com-. 
pany; and Mr. George Maurice, who was head of their fix- 
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ture business, also a servant of the company of over twenty 
years’ standing, and fully conversant with their intricate and 
detailed business. They would be asked to confirm the 
election of Mr. Fletcher and White, but he was sorry to say 
it would not be possible to confirm that of Mr. Maurice. 
At his own suggestion, he decided on a trip to Ainerica in the 
inonth of March in order to open up business connections, 
principally for the purchase of raw materials which were 
unobtainable elsewhere. He was most successful, but, unfor- 
tunately, fell a victim to the murderous Lusitania crime. 
His loss would be deeply felt by them all, and the blank 
caused in their organisation would be very difficult to fil. 
With regard to the accounts, although the year showed в 
progress in profits, the absorption of some £22,000 extra for 
dividends owing to the increase of capital, had somewhat 
affected certain other items in the appropriation. The Pirelli- 
General Cable Works were completed and had started manu- 
facturing for certain Government contracts, but owing to 
conditions of labour it might be quite some time before those 
works could be considered as being in full swing. Their 
Kingsway building was conceived to increase íhe efficiency of 
their administration, as well as to give greater comfort and 
better service to their customers. It seemed to them wrong 
at this juncture to pursue any scheme which did not add to 
national production or efficiency, and for this reason they 
had suspended building operations for the moment, and, 
as the removal, in consequence, would be deferred, they had 
only placed a very small sum this year to the account for 
provision for removal. The state of their finances had en- 
abled them to invest £100,000 in the first War Loan, and 
sharehoklers might be interested to learn that they had since 
converted that into new War Loan, and had, in addition, 
applied for a further £100,000 of the latter, making up their 
total holding to £200,000. They were justified in hoping that 
they would be able to hold the bulk of this stock for a number 
of vears: some £40,000 or £50,000, however, would eventually 
be absorbed by their allied enterprises, and by management, 
staff and workpeople, to whom they had given special facili- 
nes for gradual acquisition. А 

Mr. E. G. Вуха seconded the motion, which was carried 
upenimously. 

The dividend resolution was passed, and the retiring direc- 
tors were re-e . A vote of thanks and appreciation was 
accorded to the board and staff. 


Marconi International Marine Communication 
Co., Ltd. t 


Mr. Goprrey Isaacs (managing director), presiding at the 
annual meeting, held at the Hotel Metropole on July 7th, 
expressed regret that Mr. Marconi was unable to be present 
owing to his having joined the engineering staff of the 
Italian Army to 
wireless communication. With regard to the balance 
sheet, on the debit side the debentures were reduced from 
6,250 to 6.094, representing 4121, 880 instead of £125,000. The 
amount appearing to creditors was some eight to nine thou- 
sand pounds in excess of the figure of the preceding year, 
accounted for merely by the normal increase of business. On 
the credit side the plant, apparatus, furniture, and stores 
showed an increase of between £39,000 and £40,000, due to 
the additional number of telegraph stations installed on board 
ships during the year, after making the customary substantial 
allowance for depreciation upon all installations fitted in pre- 
vious years. The debtor balance showed an increase of some 
£13.40 to £14,000 consistently with the growth of the busi- 
ness. In consequence of the bigger business, expenses and 
salaries showed an increase, but these figures had not in- 
creased in the same ratio as the increase of business. Whilst 
each new installation entailed additional salaries to operators, 
the establishment casts of the complete world-wide Organisa- 
ten increased but slightly. The revenue showed an increase 
ef between £28,000 and £29,000. In consequence of the out- 
break of war, the receipts from sbips’ telegrams and news 
services during the last five months of the year suffered very 
materially. In the circumstances, and bearing in mind that 
theirs was not the nature of business which derived any 
advantage in consequeuce of the war, the result of the year’s 
/perations was the more satisfactory. It showed a continuous 
eevelopment year by year-of a sound and growing organisa- 
ten. The net profit for the year of £55.668, after deducting 
£25,000 for depreciation and debenture interest, was highly 
satisfactory. Some loss had been sustained in consequence of 
the destruction of ships by enemy submarines, and. having 
retard to the fact that this method of warfare continued, the 
directors had thought it desirable to place £10,000 to a special 
reserve account to provide for апу eventualities; as being the 
prndent course, although they contemplated that compensa- 
ten would be received. An amount of £20,747 was recom- 
ne odes] to be carried forward in order that the company 
wuld have at its disposal ample cash resources. Every week 
tbev were adding new installations entailing additional capital 
expernliture, but adding steadily to the growth of their 
revenue. The CHAIRMAN referred with regret to the deaths 
cf General Albert Thys, of Brussels, and Major Samuel Flood 
Page. both of whom were associated with the company from 
Па very earliest days. They took a considerable part in the 
great struggle which the company had for its existence. It 


superintend the organisation of its 


was hard to appreciate to-day that an invention of this great 
value and an organisation of such immense utility should have 
required many years of very hard work and persistent canvaes- 
ing before ents its existence. They were glad that their 
late colleagues lived to see the great life-saving work of the 
company so amply demonstrated under successful commercial 
conditions. At no time before, perhaps, had the value of Mr. 
Marconi's invention and the utility of this company's organi- 
sation been more prominently emphasised than since the 
outbreak of war, aad. when peace once more obtained, an inter- 
esting chapter might be written of the part played by the 
2,000 Marconi stations fitted upon the vessels of the mercantile 
marine under the control and management of the Marconi 
companies. Their thanks were due to their manager, Mr. 
Bradfield, and the other members of the staff, who had so 
ably handled their business during very difficult times; and 
the greatest appreciation was due to their magnificent army 
of telegraph operators, who had unflinchingly carried out 
their duties upon board ship. As an instance, he would men- 
tion the operator of the Armenian, whose cabin was blown to 
үе by shell fire, but who stood to his duty to the end, and. 

e was glad to say, was saved unhurt. Again, all would 
probably have read of the admirable conduct of the operators 
on the Lusitania, who never left their wireless cabin until the 
hurricane deck alone remained above water. These incidents 
were merely typical of many which had occurred in the mer- 
cantile marine. Upon the outbreak of war they called upon 
their operators for volunteers to serve as operators both in 
the Navy and the Anny, and there were some 400 of their 
men now in those services. They regretted to have to record 
the death of five of thein who went down with their ships or 
were killed in action. On more than one occasion the Admir- 
alty had expressed their satisfaction and their appreciation of 
the resource and courage displayed by their men. 

Capt. Н. R. Sankey seconded the motion, and it was carried 
without discussion. 

It was agreed, on the motion of Capt. SANEEY, seconded by 
Мг. H. S. Sacnpers, that the remuneration of the directors 
should be £2,000, subject to such further sum, if any, as 
might be determined at the next annual meeting of the com- 

any, and that in respect of the year 1914 an additional £1,000 

paid to the directors. 


— 


Singapore Electric Tramways, Ltd. 


For the year ended December 31st the directors report that 
after charging debenture interest, depreciation, aud royalty 
puc to the municipality of Singapore, the accounta show a 
oss of £236, which, deducted from the balance to the credit 
of the profit and loss account at Deceraber, 1913, leaves 
£9.149 to credit of that account. 'The directors consider that 
£7,000 of this sum should be placed to a depreciation reserve 
account in view of the лш on track maintenance 
which they are advised will be necessary in the next few 
years. 


In comparison with 1918, traffic reccipts show a decrease of £5,599, 
1,152.590 fewer passengers being carried. Car mileage shows a reduction 
of 26,892. The passengers carried per car mile were 7.43, as compared with 
7.90. a decrease of .47 per car mile. 

The traffic receipts for 1914, down to the outbreak of war, compared 
favourably with the previous year. For the fire months ended December, 
1914, they were considerably lower. The weekly receipts are still below the 
corresponding period of 1914, but lately the decrease has been less marked. 
The sales of energy for lighting and power purposes show an increase of 7 
ner cent. compa-^? with 1913. The supply al current to the Tanglin district 
has not vet been commenced. 

Of the additional plant referred to last vear, the 350-kw. Diesel engine and 
generator, the 125-K.v.A. motor generator, and the А.С. switchboard have been 
erected. The two 187-k.v.a, Diesel engines and generators are in course of 
erection. 

The directors again wish to place on record their appreciation of the 
services rendered io the company by the general manager and his staff of 
engineers und assistants, 


Sir Frans А. SwrETTENHAM, G. C. M. G., presided, on July 
Gth, at the annual meeting, held at 19, St. Swithin's Lane, 
E.C. He said that on the credit side of the balance sheet 
additional expenditure of £14,563 was shown, which repre- 
sented about two-thirds of the cost and re-erection of addi- 
tional plant. The traffic receipts from the tramways were 
4656.955, a decrease of 45.520. They carried. 14,921,000 parsen- 
gers, as against 16.074.000. The expenses of the tramway 
undertaking represented 56 per cent. of the receipts, while 
the total Singapore expenses were 54.4 per cent. of the total 
Singapore revenue. Those figures compared with 50.9 per 
cent. and 49.5 per cent. in 1913. Until the outbreak of war 
the trafic receipts compared favourably with the correspond- 
ing period for 1913, but the last five months showed a de- 
crease of 19 per cent., as compared with the same period in 
the previous year. For the three months ended March of the 
present year the falling off was only 13 per cent., and the 
trafics for April and Мау had recovered. considerably, the 
decrease being only 5 per cent. Tle thought, therefore, they 
might regard it as fortunate that the undertaking was being 
affected only to the extent he had mentioned. The sale of 
electric current, notwithstanding the war, had continued to 
increase, the receipts from that source being £500 more than 
in 1913. On the matter of depreciation nud provision for 
track renewals, a situation had developed about which it 
was necessary the shareholders should be informed.  Thev 
had been advised by the manager that the system of their 
tramway track as originally laid had proved inadequate, and 
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that there were defects which called for renewal, and for 
plecing the track on a new foundation. The rails also had 
worn to such an extent that it would be necessary to replace 
them in a far shorter time than might reasonably have n 
anticipated. The general manager had made a careful exami- 
nation of the system, and had come to the conclusion that 
the relaying of the track and the replacement of the rails 
must be carried out, if possible, within the next five years. 
The necessary work must be paid for out of revenue, but 
when it was completed they were advised that the life of the 
track and of the rails might be estimated at about 40 and 
161 years respectively. An annually increasing sum had been 
placed to depreciation, but, as the renewals of the whole track 
and rails must be made in a far shorter time than was origin- 
ally expected, the sums hitherto allotted would not bear the 
cost of the new work. It was, therefore, necessary not only 
to place to depreciation a larger sum annually, but the board 
had decided to create a special reserve to meet these charges, 
and to take £7,000 from the available balance brought for- 
ward from 1913 and place it under the heading of deprecia- 
tion reserve. When they last met no one in this country 
had any idea that within a few months we should be engaged 
in the most terrible war of all times. When the war broke 
out the undertaking was doing so well that they confidently 
expected to be able to pay a dividend for the year 1914. How- 
ever, the war had changed all that, and from August last the 
receipts had fallen off considerably and the prices of supplies 
had increased, so that the result of the year’s working showed 
a loss, instead of the considerable profit they had anticipated. 
The question of dividend, therefore, could not be considered 
at the present time. Under the circumstances, he trusted the 
shareholders would reconcile themselves to devoting to depre- 
ciation larger sums than were felt necessary in the past. When 
the work of renewals had been completed they would have a 
line constructed on a far sounder basis than the one the 

now had, and the directors suggested that the cost of the wor 

should be spread over a nuinber of years. One result they 
could confidently look for from a renewal of the track and the 
rails was a reduction in the power and maintenance expenses. 

Sir CHARLES PETRIE, J. P., seconded the motion. 

Dr. Moopy said he thought the feeling of the shareholders 
was one of profound disappointment with the report. ere 
was room for a very considerable reduction in expenditure. 
£8,286 was expended last year on maintenance of the perma- 
nent way, which was at the rate of something like £500 a 
mile. He was aware that some parts of Singapore were built 
on the inud, but he was interested in a large number of tram- 
way concerns in many parts of the world, and he knew of no 
other company where the expenditure on maintenance was on 
such a scale. In his opinion, the board ought to have given 
them, a dividend on the ordinary shares, even if it was only 
4 or 5 per cent. He also thought that the expenses in Lon- 
don, which amounted to £2,000, or over 1 per cent. on the 
capital, could easily be reduced by half. 

The CHAIRMAN, replying to Dr. Moody and other share- 
holders, said it was not the existing company that laid the 
track, and, therefore, thev could not be held responsible in 
any way. He presumed it was laid on the advice of respon- 
sible engineers, but in practice it had not turned out to be 
successful, and it had not the sort of life they had a right to 
expect. The consequence was that it had been necessary to 
expend large sums of money relaying the track, and a great 
proportion of the money spent last year on maintenance had 
been expended on relaying the track on a continuous bed of 
concrete. In his opinion, it would not be right to replace the 
track and charge the cost to capital, even if there was the 
capital to meet the cost. In the end, if it was paid for out 
of revenue the shareholders would benefit. With regard to 
decreasing the London expenses by reducing the number of 
the board, the shareholders had that matter in their own 
hands—they could always refuse to re-elect the retiring direc- 
оз if they thought it in the interests of the company to 

о 80. 

The report was then adopted. 


Edmundson's Electricity Corporation, Ltd. 


Тиг annual meeting was held on July 8th at Salisbury House, 
E.C. Mr. P. D. Tuckrerr, who presided, said that the gross 
trading profis stood at £4,768, which was approximately the 
same as a year ago. The final result of the year’s working 
was a net profit balance of £23,240, as compared with £23,125 
last vear. Under the circumstances, he thought they might 
well feel satisfied with the result realised, for during the last 
five months of the year, instead of doubling the substantial 
increases of profit earned during the first half, as under normal 
conditions might have been expected, a large number of the 
subsidiary companies actually lost more than the wbole of 
such increases. The war effectually deprived them of what 
he believed would otherwise have proved to be an exception- 
ally prosperous year. There could be no question of any 
increased distribution in times like these. He had intimated 
how seriously the business had been affected by the war, and 
he very much feared that some of the adverse influences from 
which they were now suffering might be accentuated as the 
war proceeded, and even more markedly, perhaps, after the 
war, if it was unduly protracted. In any case, for some time 
to come they were uulikely to be able to raise fresh capital, 


and it was, therefore, incumbent on them to husband their 
own internal resources to the fullest extent. Having regard 
to the financial conditions which were likely to prevail for 
some time, us well as to the general uncertainties of the future, 
it should be a source of considerable satisfaction that they 
had been able so substantially to strengthen during the paat 
seven years both their own position and that of the subsidiary 
companies. In addition to their own reserve, the subsidiary 
companies appropriated to reserve for the past year over 
£30,000 in excess of the provision made by them in 1908, 
besides showing an aggregate increase of over £13,000 in the 
amounts carried forward. This very marked improvement in 
the financial position, compared with what it was a few years 
ago, would, he hoped, enable them to meet successfully any 
strain to which the war might subject them, but these were 
necessarily most anxious times, and not times in which they 
could afford to take any chances. The balance sheet disclosed 
8 stronger financial position than was shown a year ago; their 
cash resources having increased by some £20,000 and their 
reserve by some £16,000. Proceeding to deal with the results 
of the subsidiary companies, he said that the total connec- 
tions during the year amounted to the equivalent of 155,28 
33-watt lamps, an increase of 8 per cent., of which 32 per cent. 
were lighting and 68 per cent. power. The connections for the 
previous year, which were the largest they had ever had, 
represented the equivalent of 169,609 lamps, and it was pro- 
bably owing only to the war that last year's connections were 
not still larger, for down to the time of its outbreak they con- 
siderably exceeded those for the corresponding period of the 
previous year. As it was, the connection was a very large 
one, and should go some way to counter-balance the loss of 
revenue which, he was afraid, they must expect from a good 
many of their old consumers. То enable them to supply this 
additional load, the subsidiary companies incurred a capital ex- 
penditure of £81,824, as compared with £96,384 in the previous 
vear; whilst for the current year their capital expenditure 
would alinost certainly show a considerable further reduction. 
The increase in the gross profits of the various undertakings 
was £8,377, as compared with increases of over £11,000 and 
£19,000 for the two previous years, but there, again, the 
poorer comparison was entirely due to the war, the returns 
to the end of July showing a steady improvement which pro- 
mised to yield comparative results even better than those for 
the two previous years. Having referred in detail to the dif- 
culties which the various subsidiary companies had encoun- 
tered owing to the war, the CHAIRMAN said that to meet the in- 
creased costs of supply, and particularly the increased cost of 
coal, they had in most cases, in common with a great many 
other electric supply and gas undertakings, been obliged to 
raise their rates of charge, and they must hope that that 
would to a large extent compensate them for the increased 
costs to which they were now being put. Not the least serious 
loss they had sustained had been in the inevitable disorganisa- 
tion of the staff consequent upon a number of their men join- 
ing the Colours. Altogether they had lost over 270 men, а 
number they could ill-afford to spare from their by no means 
over adequately staffed stations, for this was no easy time to 
replace skilled men trained in their service. Allowances to 
their dependents would involve a sum of something like 
£3,000 for the current year. They must not overlook the fact 
that an extra burden rested on those who remained and who 
were loyally and willingly striving by their extra efforts to 
minimise the loss they had sustained. They were no less dis- 
charging their duty, nor were they less entitled to receive 
their grateful recognition and thanks. In this connection, he 
desired to emphasise a feature of the situation which was not 
sufficiently recognised, and that was that the continued eff- 
cient running of public service undertakings such as theirs 
was just as essential to the successful conduct of the war as 
many of the activities more conspicuously connected with it, 
for, apart from the very real economy which they were effect- 
ing in the use of the country’s coal by meeting the needs of 
the manifold industries of their various towns from a central 
station, instead of obliging each manufacturer to supply his indi- 
vidual needs, there were very few, if any, of their towns in 
which they were not supplying power for every variety of war 
service, including shell-making. It was most unfair to those of 
their men who were quite as anxious as their fellowe to 
serve their country at this crisis, but whose clear duty required 
them to remain at their posts, to suggest that they were not 
doing their duty and serving their country in the best possible 
way; and yet, through failure to appreciate the nature of the 
work they were doing, he feared there was some tendency to 
throw some such reproach in their teeth. The Lancashire 
Power Co.’s profits increased from 423.000 to £30,000, and 
but for the war they would have been still better. He usually 
concluded his remarks by endeavouring to give them some 
indication of the prospects of the business for the current 
vear. On this occasion the conditions were во altogether 
abnormal and uncertain that he felt it would be useless to 
attempt to make any forecast. At the same time, he did not 
want them to allow themselves to be unduly depressed by the 
scmewhat gloomy features of the situation to which he had 
had to call attention. Those features existed, and were bound 
to affect them adversely, but how far they were likely to 
suffer it was impossible to foresee, for they could not vet tell 
how the last five months of the current year would compare 
with the corresponding war period of last year, nor how far 
their increased rates of charge might compensate them for 
the increased cost of supply. It largely depended on the 
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extent to which their consumers were going to economise in 
he use of current, and he was inclined to think that the ten- 
dency of their part to do so was likely to be more pronounced 
next year than this, Be that as it might, they were doing all in 
their power to counteract any losses they might sustain; and, 
after all, there was a very considerable margin of profit both 
in their own accounts and in those of the subsidiary companies 
to meet any ordinary contingency that might arise. ore- 
over, he would recommend them never to lose sight of the 
fact that, whatever might be the vicissitudes of the immediate 
future, they had a thoroughly sound and stable business which 
had shown wonderfully steady and satisfactory progress 
hitherto, and would, he did not doubt, do so again, even if 
some temporary setback should result from the altogether 
abnormal times through which they were now passing. 

Mr. A. A. CAMPBELL SWINTON seconded the motion. 

Replying to Sir CHARLES Curr, the CHAIRMAN said they exer- 
cised the strongest pressure they possibly could on the subsi- 
diary companies in regard to economy. The trouble with 
Edmundson's stations, speaking generally, had not been that 
they were running extravagantly, but that they had been 
running too cheaply. Until their very large investments in 
ordinary shares in the Urban Electric Supply Co. and the 
Lancashire Power Co. became productive— which he was 
afraid would not be the case for several yeare—they had no 
expectation of showing any large increase 1n the item of divi- 
dends and interest received and accrued. 

The report was then adopted. 


J. Stone & Co., Ltd,—The report for 1914 states 
that the satisfactory condition of the company's trade which pre- 
vailed throughout 1918 continued, and showed remarkable im- 
provement, until the outbreak of war in 1914, There is a balance 
to credit of profit and loss account for the year's working, after 
fall allowance for depreciation, &., of £198,926, to which is to 
be added the surplos brought forward from 1913 of £125,162, 
making a total of £324,089. After paying the preference dividend 
the directors recommend that £20,000 be placed to the reeerve 
fund (making it £165,000), a dividend of 10 per cent. per annum, 
and a bonus of 3s. per share being paid on the ordinary shares, leav- 
ing £189,039 to be carried forward. 


Standard Waygood Hercules, Ltd. (Australia). 
At the annual meeting held in Sydney recently, Mr. J. B. 
Nicholson, the chairman, stated that the figures in the balance- 
aheet showed little difference as compared with those of the corres- 
ponding period last year. The orders in hand at that time 
represented £130,000; now they stood at £105,000. When the 
war broke out last August their business suffered for a month or 
two, but during the past five montha the company’s operations had 
not proved nearly as disappointing as anticipated. 


Cape Town Consolidated Tramways and Land Co., 
Lt4.—The report for 1914 shows a debit balance for the year of 
£1,894, carried to the balance-sheet, making the total to debit 
£19,997 carried to next year. No dividends have been declared by 
any of the subsidiary companies during the past year. 


Anglo-American Telegraph Co., Ltd.—The directors 
kave declared an interim dividend for the quarter ended June 30th, 
1815, of 15s. per cent. on the ordinary stock, and £1 10s. per cent. 
om the preferred stock, less income-tar, payable on July 31at. 


Dublin United Tramways Co., Ltd.—Interim divi- 
dends for the half-year ended June 30th, 1915, at the rate.of 6 per 
eet. per annum on the preference shares, and 5 per cent. on the 
ordinary shares, both less income-tax. 


Direct United States Cable Co., Ltd.—Interim divi- 
dend 2s. per share, less income-tax at 2s, (id. in the £, being at the 
rate of 4 per cent. per annum, for the quarter ended June 30th. 


Fraser & Chalmers, Ltd.— Interim dividend of 74 per 
cent, on the preference shares, legs income-tax. 


Advertising Stamps, — THe BENJAMIN ELECTRIC, 
LTD, of Rosebery Avenue, E. C., have issued a series of three 
eoloured poster stamps respecting their specialities, 


Prices Advance.—THeE STERLING TELEPHONE AND 
Exrecraic Co., LTD., announce that owing to the further increase 
in the cost of raw material, and general expenses of production, 
the list prices in their ninth edition catalogue, and all current 
publications, are increased as from July 14th by a further 15 per 
оеп. making an advance of 25 per cent. in all. 


For *ale,— Bradford Corporation has for disposal one 
Pollitt & Wiezell's horizontal tandem compound condensing steam 
engine, one Holdsworth & Sons’ steel boiler with Proctor's. mecha- 
Bical stoker, and a Green's fuel economiser. Particulars are given 
ќа our advertisement pages. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


There was & general expectation in the Stock Exchange that, 
after the War Loan subscription lists had closed, business would 
revive in all the markets. Up to the present, however, this 
has not come about. The public are waiting with the keenest 
interest to eee at what price the new security will be started 
in the market. Until this takes place, activity in stocks and 
shares is not to be looked for; and, anyway, the absorption of 
so much capital from the investing classes is bound to make 
itself felt as a decided factor for some time to come. The 
British public have applied for the War Loan by way of 
permanent investment. Stagging there may have been, but, 
if so, it was on the smallest of scales, since everyone knew 
that allotments would be made in full, and that the possi- 
bility of an immediate premium on the stock was not sufii- 
cient to make application worth while from the speculative 
point of view. 

It may now be assumed that the Treasury will consent to 
companies making new issues of stock, where the money ia 
required, without insisting upon the strict conditions imposed 
for a month or two prior to the appearance of the War 
That every step should bave been taken to ensure the suc- 
ceesful launching of this colossal issue was meet and proper, 
so that individual hardships entailed thereby were cheerfully 
accepted, and nobody grumbled. The embargo, it would 
вест, may now be removed in so far as it relates to domestic 
concerns, more particularly those of the industrial world which 
require further capital for their business. Incidentally, it is 
obvious that such companies will have to offer very tempting 
terms in order to obtain their money; and the opportunity for 
investors to secure good stock at cheap prices 18 one that is 
likely to be with us for some time to come. 

The influence of the War Loan will be felt in many ways, 
direct and indirect. We have already shown how 4 per cent. 
debenture stocks standing at 90 have been lowered to the 
neighbourhood of 80 as one first result of the issue. Should 
the priee of the War Loan decline to a discount, other securi- 
ties—more particularly those of the gilt-edged variety — will 
have to give way in proportion. It were well, therefore, to 
reiterate that security of interest payment is one of the prin- 
cipal things upon which stockholders should concentrate their 
attention. They will have to put up with depreciation of 
their investments. They must be prepared to hear that euch- 
and-such a stock, though it be of the finest class, is not sale- 
able. These things need trouble comparativelv little, so long 
as dividends are secure. To the proprietors of debenture stocks 
and preference shares in first-class companies, the financial 
consoler may reasonably offer such points as these by wax of 
comfort. The stock muy be unsaleable, but not a whit the 
worse for that. 

Somerset House, with the remarkable unfairness common to 
both the departments charged with the collection of death 
duties and of income tax, insists that the former shall be 
paid upon the nominal prices of stock officially quoted at 

urely artificial levels; so that it behoves everyone to live us 
ong. and ae well, as he and she can at present, from the point 
of view of subsequent beneficiaries, if not that of advantage 
to the payment of death duties to the State. 

The war is costing £2,000 a minute, according to the Gov- 
ernment calculations, so every £100 lent to the nation just 
now lasts for about three seconds. In that short sentence 
resides the kernel of the reasons why most securities are 
severely depreciated. 

Home Railway stocks have in many cases made further pro- 
gress towards recovery, and the chief one amongst electrical 
issues is a rise of 3 in Underground Electric income bonds. 
The coal controversy is again becoming acute, but the Home 
Railway market as a whole is enjoying subdued strength. 
When it ig noticed that, in France, ordinary coal for furnace 
purposes costs something like three guineas per ton, there is a 
certain negative satisfaction to be drawn from the price at 
whieh coal can be bought wholesale to-day in this country. 

The St. James’ & Pall Mall Electric Light Co. has declared 
an interim dividend of 7 per cent. on its ordinary and prefer- 
ence shares, this comparing with 10 per cent. in the corres- 
ponding period last year. The reduction caused little or no 
surprise in the market, because it had been generally sup- 
posed that all the illumination companies would have to cut 
their distribution, in consequence of the war conditions pre- 
vniling in the streets and in the coal bills. 

The list of prices shown overleaf is unaltered. South Metro- 
politan ordinary. after changing hands 1n the neighbourhood 
of 16s.. reacted to 148. 9d., so that apparently the people who 
paid 188. 6d. for the shares a fortnight or so ago have now 
secured all that they wanted; in the absence of their support, 
the order to sell a hundred or two caused the quotation to 
recede. Business in the London shares is verv quiet. County 
of Londan ordinary and preference are both offered at 11. The 
Neweastle-upon-Tyne Electric Supply Co. has postponed the 
question of an interim dividend on the ordinary shares, owing 
to the uncertainty of the situation. The preference are to 
receive an interim dividend of 23 per cent. 

The Marconi International Marine meeting produced an 
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interesting speech from Mr. Godfrey Isaacs in his review of 
the year. He paid tribute to the magnificent army of tele- 
graph operators who unflinchingly carned out their duties on 
board ship, instancing, for one, the operator on the Armenian, 
Mr. Swift, whose cabin was blown to pieces by shell fire, but 
who stood to his duty to the end, and who was miraculously 
suved unhurt. He recalled the admirable conduct of the 
operators on the Lusitania, who never left their wireless cabin 
until the hurricane deck alone remained above water. These 
instances he declared to be merely typical of many which have 
occurred in the mercantile marine. The Mareoni group of 
shares has been strong, and the loss of à in the parent com- 
pany's issues was more than recovered, the price at 1j showing 
a rise of 3/16 on the week. | 
Telegraph issues on the whole are still depreased. Globe 
ordinary have reacted to their par price of 10, Eastern ordinary 
fell 2 to 125, and Anglo-American Telegraph preferred is now 
but a point above par. The relations between the United 
States and Germany, according to the newspapers, are once 
more becoming strained, though in the Stock Exchange the 
idea of America falling foul of Germany, so far as a rupture 
of diplomatie relations is concerned, continues to be scouted. 
The reply of the German Governinent to the American Note, 
however, has had a weakening effect upon most securities con- 
nected with the United States. British holders of Anglo- 
American securities sold largely during the last fortnight, in 
order to apply for the new War Loan, and probably the dull- 
ness noticeable in this class of stock is merely the result of a 
slight fit of indigestion on the part of the Wall Street Stock 
Exchange. The stock market in London is far more inter- 
ested in the magnificent achievement of General Botha, whose 
triumph has done more than anything else to correct the 


somewhat depressing tone which certain of our newspapers - 


have patriotically seen fit to adopt of late. 

Chili Telephones remain at 6%, undergoing no change on 
the issue of the report, which showed that the company lost 
about .900 subscribers, while it managed to maintain ite gross 
receipts decidedly well, the net income being no more than 
$20,000 down on the year. The rate of exchange, however, 
militated against the net profit, reducing it to £48,000, which 
is about £9,000 less than that in the prone period. The 
directors decided to leave the dividend unchanged at 8 per 
cent. 

Quite a feature of the markets within the past few days 
has been the swift rise in the Rio de Janeiro exchange, which 
caused a corresponding recovery in various issues connected 
with Brazil. A rise of 14 has taken Brazil Tractions to 52. 
Anglo-Argentine Trams, on the other hand, are still drooping, 
the debenture stocks being principally affected. Mexicans 
exhibit no quotable change, but in view of the trouble which 
has broken out in Haiti, it is feared that President Wilson will 
feel more disinclined than ever to take any strong line in 
Mexico. 

The Shawinigan Water & Power Co. is about to issue 
$1,237,500 new common stock at par; and as the current 
price of the shares is about 116, this will represent a sub- 
stantial bonus to proprietors. Under present Treasury regula- 
tions, these proprietors will probably not be allowed to sub- 
scribe for the new issue, but they will no doubt have the 
opportunity for realising their rights; and application for per- 
mission to deal in these rights will be made to the Stock 
Exchange in due course. 

The industrial group shows a good deal of steadiness, and 
Henleys have risen 4 to 141. Telegraph Constructions, how- 
ever, failed to pick up any of théir sharp loss of last week. 
There is rather more doing in this market аз a whole. Rubber 
shares are good, the improvement in the price of the raw 
material to 2s. 74d. per lb. sufficing to sustain interest and 
to bring in fresh buyers. The armament group, too, is better, 
support for Vickers coming from Sheffield. 


ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


Month | Receipts for 8 Route 
Locality. ended the 8 9| Total to date. miles 
(4 wks.) month.  'zg open. 
ac DE "y ore a 
F £ | ё £ 8 
ей 
Баск Жосун a ' June925 | 92,880 | —2,007 | 25 | 11,605 — 2,218 | 8 à 
Bristo aa „ 25 39.689 — 773 ! 95 | 930,081 |+ 20, 601 80 
Chatham and Dist. „ 171 5,914|*1,812 | 44 25,882 — 14133 А 
Cork. . July 1| v21L|— 10 | 24 | 12,638 |— 209 |54:96| .. 
Dublin .. i dune925 | 26,021 |— 471 25 | 149,892 | + 6,983 | 989 | , 
Hastings Ex „ 21! 8,914 |— ба | " . |— 1,095 | 19:8 
Lancashire United „ 80 7,540 „ 467 26 48,875 | 675 42 
Liandudno-Col. Bay July 2 1,549 — 16585. в: 8,065 |+ 756 | 66 К 
Tyneside .. .. June 23 49,994 — 751 25 | 14,842 |— 295 11 ; 
Anglo-Argentine .. | July 1 1198,10 | 01,936; 96 1,882,€91|—195,048| .. 
Auckland .. |June 4 | 20,511 i= 408 ' 48 | 218,109 | + 798 [25'42) 1°06 
Calcutta .. „ 26 17.453 — 487. — 6,666|., . 
Kalgoorlie, W. A. | April 2,841 . 5147, 10,208 id S Ё 
Madras e  .. June 80 | 8,767 f 55 26 24,855 — 187|.. | .. 
Montevideo .. June 21, 266 | -8,783 31 226,694 — 30,654 „ mM 
| 
Dublin-Luoan Rly, June 80 864 т 10 ! 96 8,718 + 185 7 ar 


d 
DRAN 


SHARE LIST OF ELECTRICAL COMPANIES, 


Нома Югвотв:сгтт Comranies, 


Price 
Dividend, July 13, Rise or fal Yield 
1914. 1916. this week, p. o. 


Brompton Ordinary  .. ьа 10 E — 46 1 1 
do. per cent. Pref, .. T 7 1 — 410 4 
Oharing Cross Ordinary ce - 5 4 — 6 50 
" do. do. do. Pref. Й 4 4 — 5 19 6 
0. do. Olty Pr e ee ee 8g xd — b 16 9 
0. о ee ee eo [E 3 4 82 "т" 4 17 7 
Chelsea oe ee oe ee oe b 4$ — 6 11 1 
do. 43 Deb. ee ee ee ee 4} 88 xd — 4 d 
City ot London oe ce oe 9 184 — 6 l 10 
do. do. 6 per cent, Pref, 6 19 — 5 00 
do. do, b b. ee ee 5 105 xd -— 4 15 8 
do. do. 44 Deb. ee 44 90 xd — 500 
Oounty of London TET 1 11 — 6 78 
do. do. $ 6 per cent. Pret. ee 6 11 — 6 9 1 
do. do. ise Deb. ee oe d 96 xd =. 4 18 6 
do. do. 9nd Deb. ee oe 90 — 5 0 0 
Kensington Ordinary .. < Q. 9 7 — 6 8 7 
London Electric .. a Es 4 1 — 8 8 4 
do. do. 6 Bel cent. Pref. 6 — 8 81 
do. do, 4 b. ee ee 4 89 -— 4 16 5 
petropolitan ев ee Р i. е6 8 а — н 16 В 
0. cent. re * [E х — 0 
do. Ве oe ee es af xd Powe 5 0 0 
do. Deb. oe ee ee 70 xd == 5 0 0 
Bi. James’ and Pall Mall .. 10 7 — 6 18 0 
do. do. do. 7 per cent. Pref, 7 == 612 0 
do. do. do. 84 Deb. ee ee 83 70 xd т" 5 0 0 
South London ра m T 5 3 — 613 4 
South Metropolitan Pref. .. .. 7 lj — 646 
Westminster Ordinary oe ee ee 9 1 = 6 В 1 
0. 4d Pref. ee ее ee 43 4g Ex é 17 4 


TELRGRAPHS ARD TELEPHONES, 


Anglo-Am. Tel. Pref, ee ee ee 6 101 —1 5 18 10 
do. Def. eo oe ое 12 91 E 6 18 0 
Chile Telephone eo ee ee oe 8 — b 18 6 
Cuba Bub. Ord. ce es oe oe 6 m 6 1 8 
до. Pref. ee ee ° е 10 16 — 6 18 4 
Eastern Extension © oF 17 11 — *6 16 2 
do. e oe ee 4 =. 4 17 0 
Bastern Tel, Ord... oe ee ee 1 195 —2 *6 8 0 
do. 8% Pref. ee ee ве 8% 72 — 4 17 8 
до. 4 Deb. ee ee eo 4 81 — 4 18 0 
Globe Tel. and T. Ora. 6 10 — 6170 
do. f Pret. ee ee ee 6 111 xd — b 6 8 
Gt. Northern Tel, e оа . . B B4 — 69565 
Indo-European oe ee ee oe 65/. 62 — 6 5 0 
Marconi  .. "T T . 90 18 +7; 1018 4 
New York Tel, $à ee oe ee 44 95 — 4 18 0 
Oriental Telephone Ord. oo >> 10 Ji — 5 6 8 
о, [] ee ee 6 là — 5 1 1 
Tel. B t Deb. ee ee oe ee 14$ B8 — 5 3 8 
United R. Plate Tel. ee ee 8 5 — *7 19 10 
` до. Pre е ee eo 6 é — 6 a 1 
. West India and Pan. .. ss e. 1 1 — 817 9 
Western Telegraph ; ee ee ee 1 1 E 0 10 6 
0, Deb. ee ee 4 А 88 — 4 16 6 
Номи Rats, 
Central London, Ord. Assented .. 4 78 — 5 9 7 
Metropolitan ae ee oe ee 1 95 — 4 18 0 
Underground Elestzte Ordinary . Ni i ti Nil 
e ectric ee 1 + 
о, до. " A " ee ee Nil 4 = Nil 
do. do. Income e 6 75 +2 9 8 0 
Fonsien Trams, &o, 
Anglo-Arg. Trams, First Pref, vs xd = 618 4 
} do, 9nd Pref. oe oe 5i xd =, 7 11 9 
' 4 Deb. е 80 4 78 xd —1 521 
do. Deb. ee ee 44 80 ха —— 6 12 6 
do. 6 b. ee ee 6 78 —1 6 8 3 
Brasil Tractions .. |... . . 6 52 +1 11 10 10 
Bombay Electric Pref... f. 6 10 — 5 16 10 
do. 43 Deb. se oe н | 90 — 6 0 0 
Mexico Trams ee ee ee ee Ni 83 — Nil 
do. 5 percent. Bonde .. — 50 — Nil 
: do. 6 dent. Bonds ee — B0 — Nil 
Mexican Light Common „ Nil 90 — Nil 
do. Pref. ees se oe Nil 80 — Nil 
do. Ist Bonds  .. .. = 45 — — 
Adelaide Sup. 6 per cent. Pref. 6 6 — 600 
do, 6 b. ee se . . b 98 = 6 9 0 
MANUFAOTURING COMPANIES, 
Babcook & Wilcox СИЕ E — 6465 
British Aluminium Ord. E eo 6 1 — $14 1 
do. Pref. ee ee 6 1 — 6 9 9 
British Insulated Ord. ae es ee 16 — 6 18 4 
do. Pref. oe ee ee 6 6 — b 0 0 
do. 4 De eee ee ee ee 4 30 xd — 5 14 4 
do. 6 p. lien eo ee ee 6 100 pn 6 0 0 
Callenders .. e S% «cx ce 16 11 — 618 4 
o. 6 Pref... 6 4 — 5 27 
do. 43 Deb. è 43 95 — 414 9 
Castner.Kellner .. oe i — 419 6 
Edison & Swan, £8 pd. .. ae Nil us — Nil 
do. do. {ау ре е ө ээ Nil 1j — Nil 
do. do. 4 De eo ee ee ee 4 60 xd — 6 18 4 
| do. do. 5 % Deb. ae eo 5 60 — 8 6 8 
Electric Construction .. oe — 6 18/6 xd — 8 17 10 
da. do. Pref, ee ee 7 1 xd — 1 0 0 
Gen. Eleo, Prein. 6 91 xd — 681 
Henley ees oe ee ee ГЕЈ 90 14 + i *d 0 6 
do. 4 Pref. LE oe ee ee 4 — 4 14 9 
do. Deb. ee ae se ee 95 TES 4 14 9 
India-Rubber ee oe 5. 5 Ri — 5 14 : 


Telegraph Oon. oe ee ee ee 90 83 
* Allowance made for dividends being paid free of income-tax. 


British Electric Traction Co., Ltd.—The scheme for 
the reduction and rearrangement of the capital of this company is 
now in the hands of the proprietors, and will be considered at an 
extraordinary general meeting to be held at the Holborn Restaurant, 
on Friday next, July 28rd, 


To». 
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NEW RUSSIAN CUSTOMS TARIFF. 


(Concluded from page 39.) 


Poud = 40 funte = 36 lb. 
* Imported by sea. f Imported over European land frontier. 


Machines and apparatus, complete or in- 

complete, fitted together or in parts :— 
1, Of cast-iron, wrought-iron or steel, 
with or without parts composed 


of other materials even in oom- Old rate. 
bination with copper to an extent Roubles. 


not exoeeding 25 per oent. of the 
total weight of the machine :— 
(а) All kinds not specially men- 


(b) das and petrol motors, steam 
engines, portable engines and 
electro-motor wagons өгө 


(c) Machines for the working of 
2. All kinds of machines made of 
copper or its alloys, or in the 
composition of which copper or 
any alloy of copper is present in 
a proportion exceeding 25 per 
cent, of the total weight of the 
machine us 


3. Dynamo-electrical machines and 
electro-motors of all kinds; elec- 


7. Parts of machines and apparatus 
imported separately from the 
machines or apparatus to which 
ша конш specially men- 


(a) Composed of copper or alloys of 
copper, or in the composition 
of which copper or any alloy 


cent. 
of the total weight of each 


<è) Oomposed of cast-iron, wrought- 
iron, or steel, even though with 
parts consisting of other materi- 
als, or in combination with copper, 
if the copper does not exceed 25 
peroent. of the weight of each 


8. Spare parts of machines or appar- 
tus, not specially mentioned, im- 
ported with such machines, as 
par. 7 (a) eee eee ове eee 


9. Spare parts of machines or appar- 
atus, imported together with such 
machines or apparatus, composed 
of cast-iron, wrought-iron, or 
steel, even though with a oom- 
bination of copper not exceeding 
25 per cent. of the weight of each 
separate part :— 

<a) Imported with any of the 
machines enumerated in sub- 
division (1) (а) above  ... sis 


Ф) Imported with any of the 
s ie nde enumerated sub- 


division (1) (5) above  ... Vs 


c) Imported with any of the 
machines enumerated in sub- 
division (1) (c) above... "^ 


10. Parts of dynamo- electrical machines 
and transformers are admitted 
conformably to the respective let- 
ters under sub-division (7) above, 
except the parts enumerated 
below :— 


(s) Induction oofls ... — .. ... 
(b) Armatures and commutators ... 


(в) Frames with parts (other than 
brasses) of copper... m sis 


Per poud. 


2°10 


3°20 


4°20 


8°60 


8°00 


4°30 


8°00 


3°10 


3:20 


4'20 


New rate. 
. Boubles. 


Per poud. 


2:804" 
3 3621 


4014” 
ВИТ 


6°114°* 
618$t 


9:90* 
11°88f 


9:85* 
11:221 


9°90* 
11°88t 


5°114* 
618£t 


9:90* 
11°88f 


9:804* 
3°363t 


4'014* 
4°81it 


5°114* 
613£f 


Physical, astronomical, mathematical 
and similar instruments and 
apparatus, also eleotrotechnioal 
aocesssories :— 

l. Electrical current interrupters, 


commutators, safety out-outs; 
holders for electrical incandes- 


cent lamps; rheostats and coom- Old rate. New rate 

mutators of all kinds, fitted Roubles. Roubles. 

together or in parts ; telegraphic 

and telephonic apparatus; eleo- Per poud., Per poud. 

tric bells and accessories for 

electric signalling 485 же 9°00 19:30 
2. Electrotechnical measuring appli- 

ances (ammeters, wattmeters, 

voltmeters and calculators) .. 12°00 16°60 


Nork.— The rates of duty specified in subdivisions (1) and (2) of 
the present No. are also applicable to separate parts of the 
apparatus mentioned in the said subdivisions. 


3. Electrical incandescent lamps with 


filaments of carbon covered or not 
with metal :— 
(a) Mounted ... siè kis .. 80°00 33'00 
(2) Without mounting  ... e. 60°00 66°00 
4, Electrical incandescent lampe, with 
metal filament :— ; 
(a) Mounted eee ooo ове eee 65°00 71°60 
(b) Without mounting e. 90°00 99°00 


NOTE 1.—Vessels for medical or pharmaceutical use in labora- 
tories, composed of olay, stoneware, glass, porcelain or the like, 
pay duty according to the sections of the Tariff applying to those 
materials respectively. 

Nore 2.—Similarly, spare parts of electrical cells, batteries and 
other appliances, which wear out by use and require to be replaced 
by new ones, such as zinc, copper and other plates for cella, car- 
bons for the same and for lamps, lanterns, &c., pay duty according 
to the respective sections of the Tariff. 


AN INVESTIGATION OF DIELECTRIC 
. LOSSES WITH THE CATHODE- 
RAY TUBE.' 


By JOHN P. MINTON. 


CAREFUL study of insulating materials is becoming more and more 
important, and it is certain to become much more noticeable in 
the near future. 

Heretofore, the electrical tests made on insulation have largely 
been voltage, capacity and resistance measurements. These measure- 
ments do not tell us enough, and on account of their inadequacy 
the measurement of the dielectric losses and power factors of insu- 
lating materials becomes of much importance. By means of such 
measurements one is able to study a piece of insulation up to 
almost the breakdown point under a variety of conditions, and 
over and over again. Such measurements will reveal to us more 
about insulation than all the three tests referred to above. 

The reason why such measurements have not been carried out 
on a large scale before is the difficulty of securing instruments 
which will measure small losses at very high voltages. Prof. 
Ryan first suggested the use of the cathode-ray tube for this 
purpose, and showed how it could be used, The development of 
the cyolograph, which is the name given to the cathode-ray tube 
wattmeter, was begun in 1911 at the Pittsfield Laboratory, and 
has been accomplished, so that it is a satisfactory apparatus to 
measure dielectric losses up to almoet any desired voltage, from 
very small to large losses, and from low to high frequencies, so 
long as a continuous alternating potential is available. The oyclo- 
graph has been in continuous use in this laboratory during the 
past two years and a large amount of valuable information has 
been gained both on cathode-ray tubes and on insulation. 

Since the method of determining the dielectric losses with the 
cyclograph is quite different from that described by Prof. Ryan, 
it will be necessary to show how the apparatus is used for this 
purpose. The cathode ray tube, M, is an evacuated glass tube of 
the,dimensions and shape shown in fig. 1 (p. 92). Under the proper 
conditions, a direct potential of about 20,000 volts, applied between 
the cathode c and the grounded anode, a, will cause a stream of 
cathode rays to originate at the cathode and travel at a very 
high velocity towards the other end. It is necessary to have c the 
negative terminal because the cathode rays consist of electrons 
which possess negative charges. A grounded brass diaphragm, d, 
intercepts all these rays with the exception of those which pass 
through a round hole about үу in. in diameter in this diaphragm. 
This small pencil or bundle of rays travels to the lower end of the 
tube, where it strikes the fluorescent screen 8. This screen is 
usually made of calcium tungstate (CaWO,) or sino sulphide 
(218), or some other salt which is strongly fluorescent when 
subjected to the bombardment of cathode rays. 


* Abstract of paper read before the AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS, July 2nd, 1915, 
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In order that the fluorescent figure on the screen may be 
symmetrical with respect to the centre, it is necessary in this 
scheme to use two pieces of similar insulation. These two pieces 
are represented by A and B and are placed between the test 
terminals in the oil-box, 0, as shown in fig. 1. Suppose now a 
high-potential sine wave is applied to these test pieces by means of 
the transformer T, and that it is desired to measure the dielectric 
loss in them, Fig. 1 shows the diagram of connections to be used. 
For this purpose, a sine-wave potential, proportional to the voltage 
across the test terminals in the oil-box, is applied to the potential 


Өк 
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en 
QJOUOUODOUDUDOOO 


75 CM 
. 


Fic, 1.—DIAGRAM OF CONNECTIONS, 


quadrants, qa, G2. This potential is obtained from the air potential 
condenser Сз, as shown in the diagram, This potential produces 
the deflection of the cathode-ray spot on the fluorescent screen 5, 
as shown by bb in fig. 2. Since the cathode rays possess no 
appreciable inertia, it follows that this deflection is directly pro- 
portional to E. 

To the current quadrants, qi, qı, is applied a potential e;, 
proportional to the current passing through the insulation under 
test in the oil-box. This potential is obtained from the air current 
condensers, C; and Ca, as shown in fig. 1. The voltage across ап 
air condenser is directly proportional to the current passing 
through it. The current that passes through these condensers is 
that which passes through the insulation under test. This potential 
ei produces the deflection a a of the cathode-ray spot as shown in 
fig. 2, proportional to ei. 

When both of these potentials act on the cathode-ray stream 
simultaneously, an ellipse is formed on the screen, 5, by the 


Fic. 2. 


Fio. 8. Fic. 4. 


Ба. 2.—FIGURE PRODUCED ON THE SENSITIVE SCREEN 8. 
Fig. 3.— VECTOR DIAGRAM FOR TESTING CIRCUIT. 
FIG. 4.—CONNECTIONS OF ELECTROSTATIC VOLTMETER. 


fluorescent spot, as in fig. 2. The area A of this ellipse is pro- 
portional to the power lost in the insulation and air condensers, 
C; and с», and since the loss in the air condensers is negligible, we 
gee that the area of the ellipse is proportional to the dielectric loss 
in the two pieces of insulation under test. Calibrations are 
avoided by the use of the cyclograph as a power factor meter and 
by measuring the currents and voltages independently. The latter 
quantities can be determined without trouble, and the power 


factors are easily obtained from photographs taken of ihe 
fluorescent figure. 

If the power factor of the circuit were unity instead of cos 6, 
the area, Ao, of the ellipse would be represented by the dotted 
ellipse in fig. 2, and АЈА = сов 0. A; can be obtained by measur- 
ing the major and minor axes of the actual ellipse formed by the 
fluorescent spot on the screen; Ao can be obtained by measuring 
a and b, fig. 2. Hence, cos 0 can be determined. This makes it 
evident that it is advisable to make three exposures for each 
photograph, one of the ellipse, one of the deflection a, and one of 
the deflection b. However, one exposure, that of the ellipse, 
would be sufficient to determine cos 0. 

This is the value of the power factor of the circuit, but one 
desires the power factor of the insulation which is being tested. 
This is obtained from fig. 3, which is the vector diagram for the 
circuit consisting of the two test pieces and air condensers C; and 
Cy. The voltage across this circuit is represented by E, and the 
current passing through it is represented by I, leading E by sn 
angle 0. ei is the potential drop across the air condenser, and it 
is at right angles to I. Е/ is the voltage drop across the insulation, 
and 0' is the phase angle between I and Е’. The power factor of 
the insulation, therefore, is cos 0', which is the one sought. 

Approximately, 


cos 0' = cos Ө + sin 2 0. / E", 


The current that passes through the insulation also passes 
through the air condensers c; and со Under normal conditions, 
the current passing through any air condenser is given by 
т=2т/ Се, X 10 amperes, 


where e; = potential in volts across the condenser, 
C = capacity in mfd. of the condenser, 
f — frequency of the applied potential, 


So that this equation can be used to obtain the current passing 
through the insulation, 

The voltage, e; across the air condensers has been determined 
with a 120-volt Kelvin electrostatic voltmeter used with two 
auxiliary condensers, one connected on each side of the ground 
between C, and C, in fig. 1. One terminal and the metallic case of 
the electrostatic voltmeter can be grounded, and the auxiliary con- 
densers are sufficiently large to permit the 120-volt Kelvin meter 
to be connected directly across them. In fig. 4 the average of the 
readings across A and B is taken to represent the value of e; to be 
used ; e; varies from 600 to 3,000 volts, depending on the conditions 
of test. This method is quite satisfactory, and can always be relied 
upon to give accurate resulta. The loss in these condensers 
introduces no appreciable error in the results. 

The air capacities, C; and Cə, or these in series with the two 
auxiliary condensers A and B, range from about 0°003 to 0'015 
microfarads. This range has been found sufficient. The frequency 


FIG. 5.—CYCLOGRAPH IN SMALL 
DARK Room. 


Fic. 6.—EXAMPLES OF 
CURVES OBTAINED. 


of the applied potential is measured without any difficulty. The 
current per sq. cm. can be obtained by dividing the total current 
by the area of the testing terminals ; all the current values given 
in this paper are in milliamperes per eq. cm. The test terminals 
used were either 20 or 25'4 cm. in diameter, and results obtained 
with 10- m. terminals were the same as those obtained with the 
25'4-cm. ones, 80 that the edge effect was negligible. 

The voltage E applied to the test terminals was obtained by 
reading the voltage on the low side of the testing transformer, 
and calculating E by the ratio of transformation. The voltage 
E' across the insulation can be calculated. The watts lost in the 
two pieces of insulation under test are given by the equation 
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= = в т cos 0, where the potential and current are in volts and 
respectively. Watts per ou. cm. can be obtained by 
dividing the total watts by the actual volume of insulation under 


voltage, and power factor vs. voltage. 
Diastration of the oyclograph, as it is set up in the small 


the literature on cathode-ray tubes, 
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liberated from the glass walls and : 
vacua over long periods of time. One tube has now maintained a 


constant vacaum for almost two years, and there is no indication 
that it will not maintain this vacuum for a number of years, 
although it is used almost daily. Not one exception to this rule 
has been found. 
Another difficulty was due to electrostatic charges which acou- 
mulated on the glass surrounding the aluminium cathodes. These 
were of a positive sign, and since the cathodes were 
negative, discharges would occur between the cathodes and glass 


factory, because of the difficulty with the charges. Since the 
adsorbed gases are liberated from the glass during exhaustion at 
about 350° C., it would seem that the reason the charges accumu- 
late during operation of the tubes is on account of a film of gas 
on the glass being necessary for conducting away the charges to 
the cathodes. The following scheme of exhaustion was found to 
eliminate all trouble of this kind. The idea wag to removea 
sufücient amount of the film of gas by exhausting the tubes at a 
high temperature, in order to allow a constant vacuum to be main- 
tained and still leave on enough of the film to conduct away the 
charges which collect on the glass surfaces, After some experi- 
menting it was found that if the tubes were exhausted at about 
350° C. for, perhspe, a half-hour, the vacua would remain constant 
several hours of continuous heavy operation, and no trouble 
would bs experienced on account of charges on the glass surround- 
ing the cathodes. Exhaustion at a high temperature for this 
time was sufficient to avoid vacuum changes over long periods. 
This method of exhaustion has been tried on a number of experi- 
mental tubes and found to be satisfactory. 
Soft sodium glaes hae given less trouble with these static 


discharges than any other glass tried. This glass is also easy to 
work. | 


The deflecting quadrants can be placed outside the tubes, which 
greatly simplifies their construction. It also permits easy adjust- 
ment of the magnitude of the deflections, a thing which is highly 
desirable in this work. The quadrants are made of pieces of brass 
about 05 in. X 1 in., and they must be supported by a material 
which has а very high insulation resistance and does not change 
due to surface leakage or otherwise. Hard rubber serves this pur- 

nicely, and accurate results can always be obtained with it. 
switches connecting the leads to the potential quadrante should 
have hard rubber bases with considerable leakage surface. Since 
the current condensers are so much larger than the potential one, 
R ів not necessary to have such highly insulated switches. 
ing damp weather moisture will deposit on the surface of 
giam. Formerly this always happened with the cathode-ray tubes, 
and sometimes it was impossible even to deflect the rays, because 
the deposited moisture acted like a metallic shield for the rays. 

It was necessary to make the tubes completely non-hygroecopio 
in the neighbourhood of the quadrants in order to ensure satis- 
factory results. Cellulose nitrate has been used for this purpose, 
sed it has been found quite satisfactory. 

The ксюша 55 as a means 5 the tubes; 
it produces a y ca e-ray stream, an ere is no apparent 
reason why it could not be used to good advantage in this work. 
The mechanical rectifier has been largely used in oonnection with 
the cyclograph for producing the cathode rays. 

The focusing Оой], Р (fig. 1), is used for concentrating and 
increasing the brightness of the fluorescent lines on the screen. 

focusing coil is always placed so that its plane coincides 


The 
with that of the 
(То be continued.) 


SOCIETIES AND INSTITUTIONS. 


As we are frequently asked through the post for the addresses 
oi electrical, engineering, and scientific institutions and asso- 
ciations, we give below a list of these. The addresses given 
are those of the secretaries. We propose to republish the liet 
about four times & year. 


Associated Municipal Electrical Engineers (Greater London), Electricity 
forks, Squires Lane, Finchley, N. 
Association of Electrical Station Engineers, 41, Warren Road, Leyton, N.E. 
Association of Engineers-in-Charge, St. Bride's Institute, Bride Lane, 

London, E 
Association of Consulting Engineers, Inc., 11, Victoria Street, London, S.W. 
Association of Mining Electrical Engineers, Bank Chambers, London Road, 
erby. 
Ae Hen oi Supervising Eiectriciana, St. Bride's Institute, Bride's Lane, 
ndon, E.C. 
Batti-Wallahs' Society, 95, Victoria Strect, London, S.W. 
British Electrical and Allied Manufacturers’ Association, Inc., King's 
House, Kingsway, London, W.C. 
British Engineers’ Association, 32, Victoria Street, London, S.W. 
British A oe for the Advancement of Science, Burlington House, 
;don, W. C. 
Chemical Society, Burlington House, London, W. C. 
Diesel Engine Users Asgoiation. Chelsea Electricity Supply Co., 18. 
Cadogan Gardens, Chelsea, S. W. 
Electrical Contractors’ Association., Inc., 90, Bucklersbury, London, E.C. 
Electrical Trades’ Benevolent Institution, 18 & 21, Park Mansions, Vaux- 
hall Park, S. Lambeth Road, London, S.W. 
Electrical Trades’ Union, 137. Great Clowes Street, Broughton, Manchester. 
Electro-Harmonic Society, Finsbury Pavement House, London, 
Faraday Society, 88, Victoria Street, London, S.W. 
Illuminating Engineering Society, 32, Victoria Street, London, S. W. 
Incorporated Association ot Electrical Power Companies, Caxton House, 
Vestminster. S.W. 
ee ліра! Electrical Association, 28, Bedford Square, Lon- 
on, W.C. 


Institute oi Metals, Caxton House. Westminster, London, S.W. 
инно, Civil Engineers, Great George Street, Westminster, Lon- 
don, S.W. 
Institution of Electrical Engineers, Victgria Embankment, London, W.C. 
Institution of Mechanical Engineers, Storey's Gate, St. James’s Park, 
London, S.W. 
Institution of Mining Engineers, 39, Victoria Street, London, S.W. 
Institution of Post Office Electrical Engineers, G.P.O. West, London, Е.С. 
Iron and Steel Institute, 28, Victoria Strect, London, S.W. 
ee Institution of Engineers, 39, Victoria Street, London, S.W. 
ndon Bier rica Engineers, Territorial Force, 46. Regency Street, Lon- 
don, S.W | 
Metropolitan Association of Electric Tramway Managers, 
. Tramways Department, Croydon. 
Municipal Tramways Association, Inc., Tramway Offices, 7, Hall Ings, 
Bradford. | 
Physical Society of London, Imperial College of Science, South Kensington, 
Lendon, S. W. | 
Pest oa Teiephore and Telegraph Society of London, G.P.O. (North), 


Corporation 


Róntgen Society, 7. Harley Street, London, W. 

Royal Institution of Great Britain, 21, Albemarle Street, London, W. 
Royal Society, Burlington House, Piccadilly, London, W. 

Royal Society ot Arts, 18 and 19, John Strect, Adelphi, London, W.C. 
Society of Engincers, Inc., 17, Victoria Street, London, S.W. 
Tramways & Light Railways Association, Caxton House, London, S.W. 
Wircless Society of London, 107, Hatton Garden, London, E.C 


Standardising Electrical Motor-Car Fittings im 
the U.S.—Elaborate studies of electrical equipment for petrol 
motor-cars have been made by the Electrical Equipment Division 
of the Standards Committee of the American Society of Auto- 
mobile Engineers. A number of recommendations on such points 
as interchangeable bulb bases and connector pluge, the use of 
conduit in installations, the methods of earthing circuits, connec- 
tors, fuses and their rating and installation, and methods of 
battery installation in connection with electric lighting and engine 
starting sets have lately been made. Among the more suggestive 
recommendations is one that before any electrical appliance is 
added to the equipment of a car after it is sent out from the 
manufacturer's works, a description of it be sent to the car maker 
in order to secure his recommendation as to ite suitability, and the 
best method of applying it to the particular car. In place of the 
terms single wire and two-wire systeme, now generally used, 
the Division prefers to call them “insulated return, in the case 
of the latter, and “grounded return” as regards the former. 
Metallic conduit is preferred for protecting conductore, and rules for 
its construction and use are specified in considerable detail. The 
adoption of fuses, rated respectively at 10, 20 and 30 amperes, is 
recommended, while fuse ratings must be in acoord with the speci- 
fications of the American National Board of Fire Underwriters. 
Battery installations must be so carried out, that neither acid 
fomes nor overflow of water or electrolyte will cause serfous 
leakage of current. Battery hold-down bolts, if connected to 
metal handles or other metal parts at the top of the jars, must be 
insulated at one end at least. Among other matters that are under 
oonsideration is that of perfecting the standards for lamp bulb 
bases, connecting plugs, and receptacles, Hitherto connectors have 
not universally interchanged with lamp sockets, but standard 
plugs have now been laid down, which will fulfil this require- 
ment. Occasional difficulty in fitting bulbs into their sockets, 
owing to irregularities in the manufacture of the bulbs, will also 
be done away with when the new standard calling for a reduction 
in the length of the socket of N in. comes into effect. A desire 
has also been expressed for the reduction to standard form of 
oertain dimensions of eleotrio engine starting unite, with the hope 
that the intershange of different makes of starter might thereby 
be facilitated. The Division has, however, not proceeded beyond 
the preliminary atages of its investigation, and thus far has found 
little to indicate that practice has settled down sufficiently tc 
warrant the attempt at standardisation at the present time. 
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UNITS FROM REFUSE.. 


By A. J. ABRAHAM, M. I. E. E. 


My excuse for writing this short article is that I 
have served in combined electricity and destructor 
stations since 1901, and my humble object is to bring 
this experience before more able engineers who have 
hitherto treated lightly the immense possibilities of 
town refuse. 

Everyone will admit that, from the health point 
of view, the only way to deal with refuse is to cre- 
mate it, and that the authority which still tips this 
around the neighbourhood for reasons of false 
economy should be open to criminal prosecution— 
unfortunately this is not the case! My chief com- 
plaint is that even the leading destructor makers 
have got into a groove or, perhaps, have been 
pushed into this groove, and the result is that 
while the average destructor is excellent for the 
purpose of destroying refuse, justice cannot be done 
to the refuse from a steam raising point of view. 
The consequence is that in various parts of the coun- 
try to-day there are electricity works hampered with 
the inevitable drawbacks of a destructor which is 
Absolutely useless for steaming boilers, and the elec- 
trical engineer rightly considers that he has a mill- 
stone tied round his neck. As stated above, des- 
tructors have in the past been designed solely with 
à view to burning refuse, and where these have been 
combined with an electricity works, either all the 
value of the radiant heat has been allowed to go to 
waste in the combusion chamber, thereby in most 
cases reducing the steaming efficiency of the destruc- 
tor by nearly 50 per cent., or else the space under the 
boilers has not been large enough to consume all 
the gases and otherwise act as a perfect combustion 
chamber. During ordinary quiet working in the 
Aberdare destructor we evaporate an average of 4 lb. 
of water per lb. of refuse from and at." On our 
peak, however, for the purpose of saving refuse, we 
abandon the destructor and burn refuse directly 
under the boilers with specially constructed furnaces, 
and with the latter arrangement we can evaporate 
considerably over this amount of water per lb. of 
refuse '' from and at." Neither arrangement is an 
ideal one for obvious reasons, and had there been 
no Local Government Board inquiry (where one set 
of experts proved that our proposed scheme would 
be a drastic failure, and the other set proved that 
it would be a success), and had we known what ex- 
perience has since taught us about this wonderful 
refuse before the works were planned, a combination 
of the present arrangement would no doubt have 
been installed in the destructor, and in place of our 
present small non-condensing units, the Consulting 
Engineer would have had the wherewithal to install 
larger condensing units. The results of such a 
plant would have staggered both destructor makers 
and electrical engineers. 

Last year Aberdare Electricity Works generated 
1,110,229 units. Only nine tons of coal were burnt 
and produced 1,827 units, whereas 13,011 tons of 
refuse were destroyed and 1,108,402 units were 
generated by refuse, or an average of over 85 units 
per ton of refuse for the whole year, and this figure 
includes all refuse used for steam raising and bank- 
ing, steam for forced draught, pumps, crusher engine 
and the large quantity of steam which was blown off 
to atmosphere. These figures become more inter- 
esting when it is repeated that our engines are small 
units, consisting of 100 Kw. and 200 Kw. sets which 
exhaust to atmosphere, and there are no economisers 
installed. For fear of being laughed to scorn, J 
hesitate to give the amount I consider we should 
easily be able to increase the figure of 85 units per 
ton of refuse to, if we were working a destructor of 
an absolutely novel and proved design in combina- 


tion with one fairly large turbo-generator driving 
both lighting and traction, and running condensing 
on superheated steam in conjunction with econo- 
misers. In view of our present figures anybody will, 
however, surely agree that the average figure of 85 
units could be increased to 160 units per ton, and 
given a load factor of 25 per cent. up to 250 units per 
ton of refuse destroyed. 

Thanks to refuse and the enthusiasm of the Aber- 
dare Council and the loyalty of the staff, our tram- 
ways (also run by refuse) made a surplus last year of 
some £3,600, and our electricity department about 
£1,200, and to show that the destructor shared in the 
general prosperity, it may be mentioned that the por- 
tion of the destructor revenue derived from the sale 
of steam nearly paid for the labour cost of destroying 
the refuse—and this in spite of the high price of 
labour in this district. 

There is no doubt but that the three combined 
schemes, namely, destructor, electricity works, and 
tramways are, as a whole, the most successful com- 
bination in the Kingdom. 

Our electricity working costs per unit sold on an 
output of just over one million units are 0.72 pence, 
and the Aberdare people enjoy the cheapest electri- 
city їп South Wales, the average price obtained be- 
ing I.57d. per unit. 

In face of the above example there is a neighbour- 
ing Council nearly adjoining Aberdare who are tip- 
ping refuse nearly as valuable as coal and buying 
current in bulk from a power company. Moreover, 
they are at present extending this short-sighted 
policy, although in the future they propose to lay 
down electric tramways. I think such an authority 
would be in a better position to buy electricity in 
bulk after they had made full use of their splendid 
refuse and dealt with it in a sanitary manner, when 
they could say to some company: Our present cost 
of generating electricity 1s 0.7d. per unit sold. What 
is your price if we improve your load factor by gene- 
rating with refuse during your peak load?“ 

They would also have a better case for their pro- 
posed Tramway Bil. What is going to happen in 
such places when the tips fill up and there is no space 
for either refuse or useless destructor residue ? 
Would it not be better to save tipping space for 
destructor residue rather than fill up this available 
space with refuse, especially as the bulk of refuse is 
75 per cent. more than the destructor residue would 
be? 

To take the case of a neighbouring town of 40,000 
inhabitants and using the experience already gained, 
the following extraordinary result is not a fairy tale 
but can be guaranteed with perfect safety to anv 
authority in this district, within a few years after 
the works started a supply: —' 


Refuse destroyed per annum ... . . 12,000 tons. 
Units sold—private supply per head of 
population = 20 EN "T — 800,000 
Public lighting | = 100,000 
Tramways T ЕР " = 400,000 
Total units sold 1,300,000 
Total units generated 1,400,000 


The £otal labour cost of dealing with 12,000 


tons of refuse per annum ae ... £1,400 
Destructor revenue from Electricity Depart- 
ment—1I,400,000 units at .25d. ... £1,400 


So that the authority, instead of either wasting the 
heat and paying, say, £1,000 per annum: for labour 
in order to get rid of their refuse or sending out 
notices re killing flies, and at the same time polluting 
the neighbourhood and spreading disease, would be 
able to destroy all refuse for the maintenance and 
capital charges of their destructor. 

The electricity department would also reap the 
benefit of a fuel cost of .25d. per unit generated on 
the low output of 1,400,000 units, and such a cost 
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with coal could otherwise only be obtained on an 
output of five or six times this amount. For future 
comparison it could reasonably be expected that 
12,000 tons of this refuse will generate up to 
2,000,000 units for the same labour cost, leaving the 
destructor with a sum of about £166 per annum in 
hand for maintenance of plant, after the charge of 
.25d. to the electricity department had been reduced 
to .2d. 

Another authority I know of have recognised the 
tremendous value of the refuse, and have made a 
bargain with a power company to exchange current. 
I do not know the arrangement, but if a million units 
have to be pumped into the company's system before 
a revenue of £2,000 is obtained, the arrangement ap- 
pears to me to be an excellent one (for the power 
company), when it is borne in mind that Aberdare 
selling the cheapest electricity in South Wales makes 
a revenue of about £7,000 per million units; in 
the earlier days of the undertaking we should have 
been glad to supply our surplus heat for $d. per unit 
at our switchboard, and could do with a similar ar- 
rangement at the present time Provided that we were 
not bound to supply a certain number or any units 
after we could get a better price for them directly 
from our own ratepayers. 

Now, between the typical refuse of South Wales 
and the ordinary refuse which I have used in 
England and Scotland, there is not so much differ- 
ence as one would imagine. Although by injudicious 
use and the slightest attempt at forcing we can soften 
the firebrick lining (3,074° F.) in the Aberdare 
destructor, yet we find it pavs us to keep a combus- 
tion chamber temperature of not more than 2,300" 
F., or a heat hovering between orange and white. 
Our heat, however, is absolutely constant. With 
very poor refuse in 1901, nickel could often be melted 
in the furnaces. In 1903 the Manchester Steam 
Users’ Association carried out tests at the Nelson 
destructor and obtained furnace temperatures from 
2,300° F. to 3,100" F., and destroyed an electric plati- 
num wire resistance pyrometer when trying to take 
the temperature of the combustion chamber. In Cam- 
buslang Electricity Works ten years ago, with poor 
Scotch residential district refuse, we ran the combus- 
tion chamber at a temperature of nearly 3,000? F. for 
eight hours a day and seven days a week, and did 
not even stock coal. So that there is not the slight- 
est doubt but that from amy refuse ample heat can 
be obtained. The difference, of course, is that, all 
other things being equal, in South Wales on a grate 
area of 25 sq. ft. you will have a job to properly 
destroy, without injuring the destructor, IO cwt. of 
refuse per hour; whereas in average districts nearly 
double this quantity could be cremated for the same 
useful heat. With the very poorest class of refuse 
ihere 1s no reason why 24 lb. of water per lb. should 
not be evaporated. 

In 1903 a Lancashire colliery town had undoubtedly 
a good destructor for destroying refuse, but as a 
steam raising plant during the years ended March, 
1906, to 1912, it appeared to be a failure. The popu- 
lation was in 1912 45,000, so that about 14,000 tons 
of refuse should have been available, and there is no 
doubt but that with a properly designed steam rais- 
ing destructor 840,000 units could easily have been 
generated at a fuel cost of .25d., and a destructor 
labour cost of nothing or next to nothing. 

As, however, the unfortunate engineer had the 
aforementioned mill-stone hanging round his neck, 
this is what happened with good refuse at this town 
for the year ended March, 1912: 


Net deficit on electricity undertaking 
Units sold куз Е Vis 
Fuel cost 


It would be instructive to know on top of this what 
was the labour cost of destroying the refuse per ton, 
and whether all the refuse (taken at 14,000 tons) 
was destroyed, and what income the destructor 


2311 
А 819,261 
.. .43d. per unit sold. 


derived from steam. Now, had it been possible 
at this time to take advantage of the refuse, the fuel 
cost would have been reduced by .16d. per unit sold, 
the destructor would have obtained a revenue for 
steam of over £850, the electricity department’s 
deficit of £311 would have been a surplus of £235, 
and the ratepayers would not have had to spend 
£1,000 or so for coal. 

During the year ended March, 1906, the units 
sold were 799,297; the deficit, £332. The cost 
of coal and coke was £1,328, and the amount pasd to 
the destructor for steam £150. To-day the above ap- 
pears to be a very sad result, and it is similar results 
all over the country which make the unfortunate 
engineers in charge of such plants loathe the name of 
destructor. 

From experiments which I have carried out, and 
from bitter experiences with front feed, back feed. 
top feed, and tub feed destructors, I have come to 
the conclusion, if you want steam and proper com- 
bustion without undue dust : — 

I. That the ashpit pressure of any destructor 
should not exceed 1 in. of water. 

2. That the cells should be front fed and below the 
combustion chamber, and the latter should have a 
false bottom for dust. 

3. That large water tube marine-type boilers with 
superheaters should be placed directly on top of the 
combustion chamber. 

4. That separate steel stacks complete with dust- 
catcher (which can be cleared while working), econo- 
miser and fan draught at the chimney base should be 
provided for each boiler. 

5. That turbo-generators and condensing plant 
should be installed on the electrical side. 

And it is my humble opinion that then, and not 
until then, shall we begin to realise the value of the 
despised town refuse and stop using coal. At the 
same time attention will be given, as at Barnes and 
Dover, to economical scavenging by means of motor 
lorries, which will bring the refuse from collecting 
stations to the destructor, for surely, refuse will be 
worth gathering in from far and near when we know 
how to use it. 

The War Office are just now busy relieving local 
authorities of their horses, and before such author- 
ities have no horses left they should carefully con- 
sider battery refuse vans which will improve their 
load factor and reduce the cost of scavenging. - 


The Gas-Filled Lamp in Photography.—In a recent 
issuethe Electrical World gave the results of a research by Dr. W. Voege 
on the effect of operating standard gas-filled lamps at over- voltage, 
во as to obtain a higher actinic output than is ordinarily available, 
Starting with an ordinary gas-filled incandescent lamp, normally 
operated at 12 volts, Dr. Voege operated it at 30 per cent. over- 
voltage, with the result of bringing down the specific consumption 
to less than a third of a watt per hefner. The candle-power under 
this treatment гове 150 per cent., and the actinic power a good 
deal more, the gain varying acoording to the character of the 
photographic paper or plate employed in the test. With a certain 
paper, for example, the actinic output of the lamp over-run by 
30 per cent. increased about 3°75-fold; ona fast dry plate about 
2°75-fold. While these figures still leave the incandescent lamp 
far behind the arc lamp, they show so great an increase over the 
resulte at ordinary voltage as to overcome in no small degree the 
difficulty hitherto felt with respect to the use of this lamp on 
account of the length of exposure. 

Although Dr. Voege's experiments did not include ortho- 
chromatic plates, he has done quite enough toshow that by raising 
the voltage on a gas-filled lamp it becomes a most useful auxiliary 
in photographic working. The subject is worth further 
investigation. The ELECTRICAL REVIEW drew attention to the 
possibilities of the tungsten lamp in this connection some years 


ago. 


Marylebone,.—CoaAL Conrracts.— In October, 1918, 
the Marylebone Counoil entered into a contract with Messrs. Cory 
and Sons for the supply of 20,000 tons of coal. Since the com- 
mencement of the war, considerable difficulty has been experienced 
by the contractors in making delivery in accordance with the con- 
tract, and various claims have from time to time been made for extras 
on the contract. After protracted negotiations the contractors 
have now agreed to fulfil their obligations, 
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NEW PATENTS APPLIED FOR, 1915. 


(NOT YET PUBLISHED). 


Compiled ii wed for this journal by Messrs. W. P. TuowPSoN & Co., 
lectrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


9,408. ''Cases for ammeters and voltmeters.” A. Сніч & H. BUTLER 
(trading as Central Manufacturing Co.). June 28th. 

9,411. “ Bell operated electrically." E. KiLNER. June 28th. 

9,428. X-ray apparatus." British THomson-Houston Co., LTD. June 
38th. (General Electric Co., United States.) 

9,442. '' Electric induction motors." R. F. M. Wooprorpg. June 28th. 

9,447. Electric hand grenade or shell," W. J. Witson & W. H. Witson. 
June 29th. 

9,476. ''Wire-working apparatus." British THomson-Houston Co., Lrp. 
June 29th. (General Electric Co., United States.) 

9,477. Means for cooling  electrically-operated 
MASCHINENBAU AKT. GES. VORM, Pokorny & WITTEKIND. 
пол date June 30th, 1914, Germany.) (Complete.) 

9,4968. Telegraphic systems and apparatus." UNITED TELEGRAPH & CABLE 
Co., and W. RUCE, JUN. June 29th. (Complete,) 

9,509. “ Electric lamp stands,"  WaLLACE Nov&LTv Co. 
vention date, July 13th, 1914, United States.) (Complete.) 

9,514. ''Incandescent electric lamps." J. J. RUSSELL & F. L. Harrison. 
June 29th. 

9,519. Magneto ignition devices for internal-combustion engines." A. F. 
‘Payne. June 30th. 

9,522. Electrical water-heater." J. H. RoBiNSoN. June 30th. 

9,527. Electric clocks." W. H. Snortr. June 30th. 

9,557. Dynamo-electric machines." British THomson-Hovuston Co., Lrp. 
June 30th. (General Electric Co., United States.) 

9,573. Device for recording the ition of an engine telegraph at any 
given time." R. S. O'NEII. June goth, 

9.582. Telephone systems." AUTOMATIC TELEPHONE MANUFACTURING Co., 
Lto., & P. T. Bates. June 30th. 

9,584. Electric fluid heaters." С. P. Etmen, S. О. SALISBURY & A. R. 
TALBOT. June 30th. (Convention date, December 26th, 1914, United States.) 
(Complete.) 

9,627. Dry batteries." R. рв Fortuny. July Ist. (Complete.) 

9,628. Electric welding and apparatus therefor.” British THOMSON- 
Houston Co., Ltp. July Ist. (General Electric Co., United States.) 

9,635. '' Transmission of power to electrically-driven machines." 
CASSEL. July Ist. (Complete.) 

9,682. '' Electrically-operated change-speed gear." (OESTERREICHISCHE DAIM- 
гкк-Мотокем Акт. GES. July 2nd. (Convention date, July 14th, 1914, 
Austria.) (Complete.) 

9,684. ‘* Galvanic battery cell of the mercuric-oxide type." J. N. BRON- 
STED and HELLESENS ENKE & V. LupvicsEN. July 2nd. (Complete.) 

9,690. '' Electron discharge apparatus and method of operating the same.” 
Вкттзн THomson-Houston Co., LTD. July 2nd. (General Electric Co., 
United States ) 

9,706. ''Spring-return mechanism for electric motor controllers and for 
other purposes." ELECTRIC & ORDNANCE ACCESSORIES Co., LTD., N. G. Lawc- 
grSH and L. Hopcson. July 3rd. 

9,715. “ Magneto-electric machines." S. R. Сонех, B. R. Cons, & W. 
TrowELL. July 3rd. 

9,720. Wireless signalling systems." British THomson-Houston Co., 
Lro. July 3rd. (General Electric Co., United States.) 

9.725. Electrical transmitting apparatus." H. K. Harris. 


tools." FRANKFURTER 
June 29th. (Conven- 


June 29th. (Con- 


Н. §. 


July 3rd. 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the . crs рк. е obtained 
of Messrs. W. P. Тномрвом & Co., 285, High Holborn, .C., and at 
Liverpool and Bradford; price, post free, 9d. (in stamps). 


1913. 


19,445. HIGH-FREQUENCY ALTERNATING-CURRENT DyNAMOS. 
August 28th. 

31,574. Mercury Vapour ELECTRIC Rectirigers. British Thomson-Houston 
Co. (Allgemeine Elektricitats Ges.). September 24th. 

31,959. Соп, BOBBIN ror ELECTRIC METERS, MEASURING INSTRUMENTS, OR THE 
LIKE. Allgemeine Elektricitats Ges. September 29th. (November 28th, 1912) 

23,336. AUTOMATIC SELECTING DEVICES FOR TELEPHONE SYSTEMS, Siemens 
and Halske Akt. Ges. October 15th. (October 17th, 1912.) 

23,348. ELECTRIC SWITCHGEAR IN WHICH ALL CURRENT-CARRYING PARTS ARE 
IMMERSED IN OIL OR EMBEDDED IN AN INSULATED Mass. Allgemeine Elektrici- 
‘tats Ges. October 15th. (October 15th, 1912.) 


M. Breslauer. 


1914. 


6,992. ELECTRIC IGNITION SYSTEMS FOR INTERNAL-COMBUSTION ENGINES. О. 
Heins & С. М. Wild. March 19th. (March 19th, 1913.) 

7,007. REGULATORS For ELEcrRIC Circuits. British Thomson-Houston Co. 
{Allgemeine Elektricitats Ges.). March 19th, 


7,200. TELEGRAPH OR TELEPHONE RELAYv, С. Still. March 21st. 
s METHOD OF TRANSMITTING Sounps ELECTRICALLY. C. Still. March 
st . 
7,208. Micxornoxrs. С. Still. March 21st. 
7,208. NUMBER INSTRUMENTS FOR AUTOMATIC TELEPHONE SYSTEMS. Siemens 
Bros. & Co. and L. A. Petithory. March 21st. (Addition to 14,614/13.) 
ELECTRICAL BURGLAR ALARMS. A. Zehden. March 23rd. (March 


7,266. 
35th, 1913.) 

7,327. APPARATUS FOR SUPERVISING TELEPHONE EXCHANGES WORKING ON A 
Skwr-AUTOMATIC SYSTEM. Siemens & Halske Akt. Ges. March 23rd. (March 


35th, 1913.) 
11,708. ARRANGEMENTS FOX WIRELESS  TELEGRAPHY AND TELEPHONY. J. 
Schiessler, May 12th. (October 16th, 1913. Divided application on 29,447/13, 


December 20th.) 


14,021. ELECTRICALLY-DRIVEN DRILLIN; MACHINE. 
Ges. June 10th. (June 13th, 1913.) 

14,163. APPLIANCES FoR MAINTAINING ELECTRIC Conpuctivity Conpuir Sys- 
TKMS FOR CARRYING CABLES FOR Power, LIGHT, OR OTHER ELECTRICAL INSTALLA- 
tions. F. J. B. Wineberg & E. T. Parker. June 12th. 


14,392, Fittincs For METALLIC Сокот SYSTEMS oF ELECTRICAL WIRING. 
T. Manson. June 15th. 


14,469, ELECTRICAL HEATING APPARATUS. 


Siemens Shuckert-Werke 


A. F. Berry. June 16th. 


14,739, APPARATUS FOR DISINFECTING THE MOUTHPIECES OF TELEPHONE Trans. 


MITTERS. Н. Н. Mahieu. June 19th. 
10 TELEPHONE Systems. R. H. Burfeind. June 19th. (June Ast 
1913. i 


15,068. Nozzix PLUGS ror Flup Flow METERS. 
Co. (General Electric Co.). June 23rd. 


15,125. TELEPHONE Switcnes. T. Green. June Mth. 

16,984. ELECTRICO Circuit Breakers. C. Ellison. July 17th. 

19,538. ELECTROPHONES. Е. W. Schneider & E. Н. Stolz. September Bth. 

19,679. ELECTRIC Hann Lamp, T. E. Dickinson & Optalyte, Ltd. Sep- 
tember 11th. 

19,908. ELECTRICAL Conpuit Fittincs. 
Sept. 18th. 

19,943. ELECTRIC RHEOSTATS. 
tric Co.). September 18th. 

20,129; ELECTRIC RuükosTATS. 
{г.с Co.). September 24th. 


20,342. SYSTEM OF AND MEANS FOR SIGNALLING ELECTRICALLY, ESPECIALLY For 
USE IN COAL MINES AND THE LIKE. H. Green & W. de M. Landon, Sep- 
tember 30th. 

20,927. ELECTRO-MAGNETIC SWITCH. 
(June 8th, 1914.) 


21,782. ELECT31C STARTERS FOR USE ON MOTOR-CARS AND THE LIKE. А. Н. 
Midgley & C. A. Vandervell. October tn. 


22,044. DASH oT PLUNGERS. Electric & Ordnance Accessories Co., Ltd., 
and J. Etchells. November 5th. 


24,742. FITTINGS FOR (CONDUITS FOR ELECTRICAL CONDUCTORS. 
Scloter. December 29th. 


British Thomson-Houston 


J. R. A. Hemming & A. E. Beck. 
British Thomson-Houston Co. (General Elec. 


British Thomscn-Houston Co. (General Elec. 


Robert Bosch (firm of). October 13th. 


A. W. 


1915. 


1,530. Execrric BATTERIES. В. Pordes. January 30th. 


4,560. DYvNAMO-ELECTRIC MACHINES. British Westinghouse Electric and 
Manufacturing Co. March 23rd. (March 23rd, 1914.) 


West Australian Government Power Station.— 
The accompanying illustration shows the new power station near 
Perth, W.A., which is being erected by the Government of Western 
Australia to supply the Government tramways, and to provides 
bulk supply for the city of Perth and the surrounding towns and 
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POWER STATION IN COURSE OF ERECTION, 


districts within a radius of 15 miles. The station will havea plant 
capacity of 12,000 Kw., and will work at 6,000 and 20,000 volts, 
three-phase, 40 cycles, The city supply will be given through $ 
ring main at 6,000 volts. We are indebted for the photograph to Mr. 
W. H. Taylor, formerly assistant engineer at Walthamstow, who 
went out in January last year to take the post of electrical super- 
intendent of the Government tram ways and power supply. 


Workmen's Compensation.—It is common know- 
ledge that in the negotiations which take place respecting com- 
pensation to workers who may have been injured in the course of 
their employment, the parties most intimately concerned are not 
the employer, and the injured person, but the insurance company . 
and the worker. Judge Mellor, who has naturally a wide 
knowledge of workmen's compensation cases, and can speak with 
authority on things as he finds them in the Manchester County 
Court, declared there on Thursday of last week that his experience 
was that in only two per cent. of cases under the Workmen's Com- 
pensation Act were the employers directly interested. The disputes ^ 
were usually between the workmen and the insurance companies. 
and about 50 per cent. of the workmen, being members of Trade | 
Unions, hai their interests properly safeguarded, while the other , 
50 per cent. (including women and children) were not in the 
of organised labour, and were likely to stand in a very bad way | 
unless County Court Judges looked after them. He had consulted ; 
with other judges, and had come to the conclusion that in cases of ` 
injuries to workmen declarations of liability were about the most 
valuable means of protecting workmen against insurance com 
panies who tried various dodges in order to avoid their liabilities. 
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SCIENCE AND THE WAR. 


On Monday last the composition of the Admiralty Board 
of Inventions, over which Lord Fisher presides, was pub- 
lished ; we note with satisfaction that the list contains the 
names of Sir J. J. Thomson, Sir C. A. Parsons, Prof. 
W. G. Bragg, Sir William Orookes, Mr. W. Duddell, Sir 
Oliver Lodge, Sir Ernest Rutherford, Mr. G. G. Stoney, 
and Prof. the Hon. R. J. Strutt, as well as other leading 
men of science —all, with one exception, Fellows of the 
Royal Society; it is stated also that the Royal Society 
will co-operate in the work of the Board, and that addi- 
tions will be made to the Panel of Consultants from time 
to time, so that the services of specialists who are not 
already on the list may be utilised for the nation’s benefit. 

It can hardly be supposed that these eminent men will 
be called upon to sort out the wheat from the immense 
bulk of chaff that will be showered upon them by would-be 
inventors; that would be as wise as to use a steam- 
hammer to crack nuts. Presumably, therefore, a staff of 
assistante will be provided, to whom will be entrusted the 
task of considering suggestions and selecting from them 
those that appear worthy of the attention of the Board. 
Upon this staff a great responsibility will rest; ib is easy, 
no doubt, to eliminate such propositions as the electric gun, 
the aerial torpedo, the magnet to repel torpedoes, and 
similar chimerical ideas, but there is a risk that in the pre- 
liminary sorting pearls of wisdom in rough shells may be 
rejected, and we trust that none but expert technical men, 
with alert and open minds, will be employed on this im- 
portant work. 

It was reported on July 9th that Mr. Lloyd George had 
made arrangements with the War Office and the Admiralty 
to take over from them the work relating to munitions and 
inventions connected with the Army, but no announcement 
has been made as to the formation of a similar Board of 
Inventions for his Department. It is not clear to us that a 
separate Board for each department is necessary ; surely it 
would be better to organise a single central body to deal 
with the whole of the work, as otherwise there is certain to 
be overlapping in many respecta. 

Speaking in the House of Lords not long ago, Lord 
Crewe made the remarkable statement that every effort had 
been made to utilise scientific knowledge since the beginning 
of the war; if this is so, it reflects little credit upon those 
who made the efforts, for their failure has been con- 
Spicuous, while scientific men of all classes, and of the 
highest standing, have proclaimed their inability to induce 
the Government to accept their services. At a meeting 
of the British Science Guild, on July 1st, Sir William 
Ramsay pointed out that immediately after the outbreak of 
war the French Academy of Sciences offered all ite 
resources to the Government, and they were at once 
accepted. In October he had urged the organisation 
of the Royal, Chemical and Engineering Societies for a 
similar purpose, but up to the beginning of July no such 
organisation had been created. Others had made similar sug- 
gestions, without success. Sir William complained of the 
appointment of numerous small committees of men whose 
names were kept secret, instead of the formation of a central 
body of scientific men to whom the various departmenta of 
the Government should apply for advice and assistance. 
Despairing of Government action, he proposed that ecientific 
men should organise themselves to combat the attempt of 
the Germans to obtain world-wide dominion. 

Fortunately, we now see the Government, like some 
weary Titan slowly awakening from his slumber, painfully 
and sluggishly arousing itself to the realisation chat this 
is not an ordinary war; that we are at death- 
grips with a powerful enemy, and that we must 
marshall all our forces, military and naval, scientific and 
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industrial, to cope with the frightful peril that confronts 
us. As we have indicated, even now there is a lack of 
coherence and co-operation in the actions of the different 
departments of State; they seem to resent the offer of 
scientific assistance, while they profess to welcome it, and 
accept it with reluctance. How different is the attitude of 
the German Government—and what immense advantages 
it has derived from ita free utilisation of scientific effort ! 
But it should be borne in mind that the fault lies not with 
our Government alone, but with the whole nation, which 


has for over 60 years contemptuously spurned the aid of 


science in industry, whilst our foreign rivals have eagerly 
availed themselves of it, and by this means alone have been 
able to build up the armaments, resources and organisation 
which now aim at, and threaten to achieve, nothing less 
than the destruction of the British Empire. 


Copper. grown up recently in connection with the 


copper situation appears to have been well grounded, and 
the price of standard metal has undergone a steady 
deteriorating process, until it would require an advance now 
of about £20 a ton to bring cash warrants into their proper 
relation with the prices which are asked by producers. 
How long the ridiculous discrepancy between these two 
. brands of copper, the speculative medium on the one hand, 
and the favourite grade of consumers’ copper on the other, 
is to last, remains to be seen, but the position which has 
been gradually worsening for some weeks back has now 
assumed preposterous proportions. The conclusion is irre- 
sistible that the foundations of the copper market have been 
weakened, and that a substantial decline in prices is in 
store for refined metal. The production of copper has been 
enormously stimulated by the high prices ruling, and the 
high prices themselves have been the outcome partly of 
manipulation in America, though the manipulation in this 
case has been less violent than that seen in spelter, while 
heavy demands for munitions purpose have also been an 
important contributory factor. There is no doubt that the 
way in which some of the Allied Governments have been 
buying munitions in the United States has directly 
encouraged manipulation on the part of financial and other 
interests across the Atlantic. 

The growing output is now beginning to assert itself. 
Since the year opened there has been a steady development 
of ontput all over the North American continent, and mines 
and smelters which shut down entirely, or which reduced 
by 50 per cent. or more, in the autumn of last year, have 
steadily extended the scale of their operations, until there 
is no doubt that. the United States production of refined 
copper is to-day well up to the record figures of 65,000 
tons a month. Seeing how small, comparatively speak- 
ing, the American exports are, owing, of course, to 
Germany being cut off from the rest of the world, it must 
be regarded as assured that there is a growing surplus some- 
where, though, no doubt, pains will be taken to conceal this 
until the psychological moment. An idea of what is going 
on may be gathered from the following. In June the 
United States exported only 15,000 tons, leaving a matter 
of 50,000 tons available for home consumption, whereas 
even in the halcyon days of American trade, the United 
States never but once returned a monthly delivery exceeding 
36,000 tons. There are no definite figures available bear- 
ing upon American production or deliveries to the home 
trade, the publication of the monthly returns by the Copper 
Producers’ Association having ceased at the end of June, 
1914, while the Association itself was disbanded at the 
beginning of the present year. 

Consumption generally is proceeding at в very heavy rate, 
but certainly the last two or three weeks have witnessed 
very little activity in the direction of new buying. Wherever 
possible, works are being put on to munitions, but the raw 
material for their operations appears to have been pretty 
well provided, and, in any event, the disappearance of 
Germany as a consumer releases huge quantities of copper, 
which are thus rendered available for countries whose supplies 
have not been interfered with. American trade is very 


THE less confident feeling which has 


‘active, more especially in the brass connections, but, for all 


this, the tendency of prices is towards ease. Speculation is 
dull, and it is just as well that this is the case, for the 
authorities here are in a mood to take fright at shadows, and 
any suspicion that speculation was still alive might cause 
drastic steps to be taken, still further interfering with what 
trade is left to us. All that average bond fide traders ask 
now is to be strictly left alone by the hordes of officials who 
seem to have nothing better to do than interfere with things 
regarding which they are sublimely, not to say appallingly, 
ignorant. 


. WE have often drawn attention to the 
fact that scientific discoveries which at 
first are apparently of no more than 
academic interest, sooner or later find practical applications, 
and may eventually prove to be of immense value to 
industry. It would be incorrect to say that cathode-rays 
have not hitherto passed out of the category of pretty 
experiments, for they have been turned to account in various 
ways; but a recent development in which they play the 
leading róle calls for more than passing comment, and 
incidentally furnishes an a illustration of the practical 
utilisation of a physical phenomenon. We refer to the 
“ cyclograph,” which is described in a paper by Mr. J. P. 
Minton, of which an abstract is concluded in this issue. 

The essential characteristic of the cathode-rays to which 
they owe this application is their instantaneous deflection b 
an electric field, and their freedom from inertia, whic 
enable them to follow without time-lag the variations 
in magnitude and direction of the field. These qualities are 
particularly useful in the investigation of the behaviour of 
dielectrics under electrical stress, owing to the low power 
factor and small magnitude of the quantities to be measured, 
and Mr. Minton, following in the steps of Prof. Ryan, 
has evolved a practical apparatus for determining the 
power factor, and hence the energy losses, in dielectrics by 
means of the cathode-rays. It will be obvious from the 
description that the manipulation of the apparatus demands 
the skill and knowledge of an expert, in order that reliable 
results may be obtained ; but so does the oscillograph, in 
common with many other instruments of the greatest prac- 
tical value, and, indeed, none but an expert would be ex- 

ted to pursue an investigation of this nature. 

We have been able to quote but few of Mr. Minton's 
results, of which many are given in the paper; more are 
promised for publication at a future date. Enough is 
given, however, to show that the method yields consistent 
results, and throws light on that very difficult subject of 
which we know so little quantitatively. 

It is interesting to observe that the author emphasises 
the extremely important influence of moisture upon the 
behaviour of insulating materials; he goes so far as to 
suggest that the materials themselves are constant in their 
qualities, and that the changes observed with pressure and 
temperature are entirely due to the moisture contained in 
the capillary spaces of the substance. We are at once 
reminded of the remarkable series of experiments described 
by Mr. Sydney Evershed in 1913, in his I. E. E. paper on 
the Characteristics of Insulation Resistance,” which led 
him to the same general conclusion. Mr. Evershed's 
research was exhaustive within its limits, but there is still 
a vast field open for investigation, and it-is evident that the 
cyclograph will render valaable services in exploring it, as 
well as in other work for which it is suitable. 


Cathode-Rays 
in Practice. 


ALTHOUGH by good luck, or good 


Air e guidance, those who navigate hostile air- 
берега craft have hitherto been unsuccessful in 
Statlons. their attempts on generating stations, 


damage from this mode of attack is not 
outside the range of possibility. One high-explosive bomb 
successfully placed might wreck an entire station and do 
such damage as to prevent the supply of electricity for a very 
considerable time. Does failure to continue the supply in 
such circumstances expose a company or local authority 
supplying electricity to any liability ? 
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It is provided by Clause 30 of the Schedule to the 
Electric Lighting Clauses Act, 1899, that whenever the under- 
takers make default in supplying energy in accordance with 
the terms of the Board of Trade regulations, they shall be 
liable to such penalties as may be prescribed in the regula- 
tions in that behalf. 

It has been held, with reference to this clause, that in 
the ordinary case of company and consumer the consumer's 
only remedy for failure of supply is to proceed for penalties. 
He cannot bring suit for damages unless he has a special 
contract with the company (see Clegg, Parkinson & Co. v. 
Earby Gas Co. (1896) I. C. B. 592). It may be stated with 
some assurance, therefore, that undertakers could not be 
exposed to numerous actions for damages as a result of an 
eerial raid. 

But there is something else. It does not eyen appear 
that they would be liable to penalties. The clause above 
referred to contains the following important proviso :— 
“ Provided that the penalties to be inflicted on the under- 
takers under this section shall in no ease exceed in the 
aggregate in of any defaults not being wilful defaults 
on the part of the undertakers, the sum of fifty pounds for 
any one day, and provided also that in no case shall any 
penalty be inflicted in respect of any default if the Court 
are of opinion that the default was caused by inevitable 
accident or force majeure, or was of во slight or unimportant 
a аа as not materially to affect the value of the 

у.” б 

Although it is not likely that the Legislature had the 
possibility of damage from hostile aircraft in mind when 
they framed this statute, it is obvious that the proviso 
affords complete protection to the company or local authority 
supplying electricity. Of course it is needless to say that 
- there is no case directly in point, because, fortunately for us, 
this kind of war risk has never had to be considered by the 
Court. The only reported case on the proviso makes it 
plain, however, that no penalties could attach. Thus in 
San rance Co. v. Dublin Corporation, which was decided 
in 1899, a cable laid down proved to be defective, and the 
supply of energy thus broke down. This was held to be 
“inevitable accident,” go as to excuse those who were 
supplying electricity from having to pay penalties. 


IN the series of very interesting articles 


ee that Mr. John Foster Fraser is writing 
Russia. for the Slandard, under the title, “In 


the Land of the Czar,” he deals in con- 
siderable detail with the question of future trade relations 


between England and Russia. Article No. 6 (July 16th)- 


is devoted almost entirely to a statement of the views of 
M. Timiriazeff, President of the Russo-British Chamber of 
Commerce, as expressed by him in an hour's conversation. 
The peace-time efforts made by M. Timiriazeff to extend 
trading operations between the two countries are well known 
to readers of the ELECTRICAL Review, but it may be of 
value to the electrical and engineering trade to know 
the workings of his experienced commercial mind in 
these days when Russia is engaged in deadly struggle with 
the nation which has supplied her with so many manu- 
factures in the past. M. Timiriazeff expresses the hope 
that England, with the other Allies, will derive commercial 
benefit from the war, but he considers that “ Tariff 
advantages would be an impossibility ; it would be con- 
tinuing the war against Germany in another field and would 
lead to much uncomfortableness. Germany will be allowed 
to come into our markets on an equality with other nations, 
and will undoubtedly put forth tremendous efforts to regain 
her lost position.” The antagonism will take years to 
sabside, rendering possible a renewal of the “ easy relation- 
ship between Rassians and Germans” which existed before 
the war. Russia will be more inclined to trade with her 
friends : We want English goods; we prefer them; and 
it is with your manufacturers to decide whether we shall 
have them.” M. Timiriazeff is strongly of opinion that 
when a treaty of peace comes to be signed there will be 


inserted a provision prohibiting Germany from imposing 
differential tariffs, He is very anxious that when peace is 
signed Germany shall be ** deprived of the power to enforce 
new commercial conventions, to run for 10 years, and to 
be abrogated on a year’s notice, causing much worry to 
our trading community." ‘ We can have no tariff directed 
specially against Germany." It is wrong, in this expert’s 
opinion, for us to imagine that England's comparative 
failure has been due to her producing dear and excellent 
things, whilst Germany made cheap and nasty ones. We 
know the fine things England makes, but in thousands of 
cases we buy German goods not because they are cheap, but 
because British goods cannot be obtained anywhere." 
Farthermore, Germany supplies goods that England has 
never attempted to supply. M. Timiriazeff is greatly 
impressed with Germany’s intelligence service for securing 
reliable information respecting the standing of local Russian 
firms and the credit that it is safe to give them—its 
thoroughness is only equalled by that of the military and 
naval spy system of Germany—it is upon such information 
that the long-credit system is built up. Inthe slump that 
follows the war in all manufacturing countries, manu- 
facturers will be looking round to discover scope for their 
energies ; Russia neecs the assistance of outside nations : 
if the British want to reap trading benefit from the friend- 
ship between the Allies, they have got to move now! He 
pays that we need to study what Russia wants, to have 
representatives there who will speak Russian, and to conform 
to the Russian habit of long credit. 

So much for the outlook as seen by M. Timiriazeff, and 
the lessons which need to be taken to heart by us. But 
there are shortcomings on the Russian side too, and such 
weaknesses, with some of which we have dealt briefly on 
several occasions, are plainly stated by Mr. Foster Fraser in 
his eighth article (July 19th). Russia is the land of 
officials ”—“ every little Russian born has a glow in his heart 
that he may be an official " ; and those who wear uniform 
„have a superiority towards trade.“ Every official has a superior 
official over him, and it is the first rule of self-preser vation 
to вау “ No” to every application lest the official should get 
into trouble from someone above him. If one wants to 
start a business in Russia, says the author, the way is long 
and tedious. “ You have to get permission to start a com- 
pany, and there are half-a-dozen departments to be consulted, 
every one of which is antagonistic, and has to be overcome.” 
Englishmen have complained that the official attitude of 
Russia is to discou commerce instead of facilitating it. 
Then in regard to “palm-oil,” that not very whole- 
some lubricant, in regard to which we are not always 
above reproach at home, the practice in Russia ‘is so 
common that it may be described as a national institution 
for everybody to make ‘a bit on the quiet’ before he does 
his daty.” Municipal obstruction and other similar matters 
are also touched upon, and Mr. Fraser says: If you brin 
ady of your English nonsense with you about going ah 
on straight business lines. . . you will find you are 
checkmated." He agrees that there are honourable and 
unbribable officials in Russia,. but in the foregoing, and 
in more like it, he says that he has reflected the invariable 
story told by Englishmen resident in Russia, some of them 
for a quarter of a century and more. The author, writing 
ав а sincere friend of Russia, aware of the cordial feeling 
toward Britain which exista in the country, fully admitting 
that it is the duty of English manufacturers to be adapt- 
able to the Russian market, adds that the business adapt- 
ability should be reciprocal, **and that the powers that be 
in Russia would do well if they endeavoured to purge their 
country of a practice which no Russian defends, though 
he may be clever in finding excuses.” Russia wants foreign 
capital; ite prolonged credit system, generally described as 
a national custom, is really an admission of shortness of 
capital. British capital and enterprise will be there, says 
the writer, if Ruseia simplifies and consolidates her com- 
mercial lawa. 

The Odessa Branch of the Russo-British Chamber of 
Commerce is actively developing a programme of work 
designed to assist British trade. A Russo-British trade 
conference is suggested. At Petrograd, too, there is a 
similar movement, and the display of British manufactures 
at the Nijui Novgorod Fair is advocated. . 
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‘THE CENTRAL POWER STATION OF THE 
RANDFONTEIN ESTATES. 


By R. TURNBULL . MAWDESLEY. 


(Continued from page 88.) $ 

The alternators are all designed to deliver three-phase 
current at a frequency of 50 cycles and at a pressure of 
6,600 volts between phases. All have revolving fields, the 
6,000-Kw. sets having the cylindrical type, and the smaller 
units salient poles. The generators are designed to give the 
full output at 7 power factor, but actually the average 
power factor is higher than this, as will be shown. 

7 The exciters are shunt wound, with compensating wind- 
‘ings, the pressure being 125 volts. The excitation current 
is led to common bus-bars, and the exciters may be run in 
parallel, or individually—an arrangement which allows an 
alternator to be run without its own exciter if necessary. 

The whole of the switchgear was supplied by the British 
Westinghouse Electric and Manufacturing Co., Ltd, 

The smaller machine switches and all feeder switches 
rare remotely controlled and mechanically operated, while 
the main switches of the three 6, OOO-Kw. alternators are 
‘electrically operated. A view of the main board is given in 
‘fig. 6 (p. 82); and in fig. 9 the auxiliary power board is 
Shown, with a partial view above of the feeder panels, and, 
tin the rear, the concrete and brick structure containing all 
high-tension apparatus. 

'This structure runs parallel with the operating platform, 
and contains two sets of bus-bars. Selector switches allow 
any feeder or any generator to be connected to either top 
or bottom bars, and the current and pressure transformers 
are, as usual, placed in cubicles, each phase in its own 
chamber. 

_ A bus-bar coupling switch, mechanically operated, allows 
of the bars being paralleled, and feeders may be changed 
over in this manner. | 

The generators are protected by overload relays, the trip 
circuits being actuated by direct current from a small 
battery, of accumulators, which is charged by а small in- 


Ес, 10.—SECTIONAL ELEVATION OF SWITCHGEAR, 


-duction motor-generator. The feeders are protected by 
. overload relays with inverse time limits; and also by a Merz- 
Price balanced system, the trip circuits being as above. 
‘Each generator panel is provided with three ammeters, a 
voltmeter, a power factor indicator, and an indicating watt- 


-meter, besides the ordinary integrating wattmeter and a 
The feeder panels are provided with 
‘three ammeters only, the integrating watt-hour meters 


‘recording ammeter. 


originally installed now being disconnected. 


The generator windings are star-connected, but the 
‘neutral is not earthed, although series transformers and 
meters have been inserted in each phase, in case such a 


‘procedure should become advisable. 


The synchronising is accomplished by means of three 
synchroscopes, all in parallel, one being of a large size, 
visible to the drivers from all machines—the two smaller 
ones, which are more accurate, being used actually for 


at which pressure all station motors are operated. 
lighting and the lighting for the married and bachelor 
quarters is provided for by а further reduction to 120 volts. 


British Westinghouse spark-gaps, with series and shunt 
resistances, are connected to set of bus-bars to relieve 
any undue pressure rise, and static ground detectors, for 
each set of bus-bars, are placed on the switchboard operat- 
ing panels. These detectors are connected to condensers 
inserted in each bus-bar, and they form the sole H.T. 
apparatus on the operating platform. 

A section of the cubicles and operating platform is 
given in fig. 10. | 

The station auxiliaries are supplied from a bank of trans- 


formers placed in a sub-station at the eastern end of the 
engine room. This bank consists of three 500-K w. single- 


phase transformers which reduce ‘the pressure to 550 volte, 
Station 


All the station, switchboard, and boiler-house lighting 


circuits are provided with change-over switches, 80 that in 
case of a shut-down the battery supplying the trip-circuita 


may be utilised. The auxiliaries, including artesian-well 


pumps, are, with the exception of the crane motors, driven 


in every case by induction motora, and represent an installed 


capacity of 2,000 kw. Thecrane motors are direct current, 


supplied from the small induction motor-genérator or the 
battery. 

Referring now to the boiler plant, the general lay-out 
wil be seen from fig. 11. There are 24 boilers in 
all, of the Babcock & Wilcox standard Land" type, 
with integral superheaters, and with mechanical chain grate 
stokers. The 12 economisers are of the well-known Green 
make, and the induced-draught plants are by Messrs. David- 
son & Co., Belfast. | 

Each boiler has 4,780 sq. ft. heating surface, and is 
capable of evaporating 17,000 Ib. of water, from and at 
212? F. The boilers are arranged two in a battery, and two 


are 
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Fig. 11,.—ПАҮ-ООТ oF BOILER PLANT. 


batteries form a unit, which unit constitutes a self-contained 
boiler plant, consisting of four boilers, two economisers, feed- 
pumps, induced-draught plant and stack. . 

This design was adopted by Mr. Т. Р. Е. Butt, the con- 
sulting engineer, when the original plant was laid down, and 
when it was not known even approximately what the 
ultimate capacity of the station would be. 

There can be no doubt that this arrangement, and the 
placing of the boiler houses at right angles to the engine- 
room, has proved an excellent one, as much for the original 
plant as for the large extensions that were necessary. 

As will be seen from the general arrangement of the 
boiler-house, where two lines of boilers are placed back to 
back, the two stacks and induced-dranght plants are 
replaced by one. The working pressure of the boilers is 
160 lb. per aq. in. 

Each superheater has 900 sq. ft. of heating surface per 
boiler, and raises the steam temperature to 500° F. 
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“ Mixing valves are provided, to vary the proportions of 
saturated and superheated steam, until the desired tempera- 
ture is obtained. 

The chain grates, two per boiler, each grate 5 ft. by 12 ft., 
provide 120 sq. ft. per boiler, a ratio of heating to grate 
surface of approximately 40 :1. The grates are driven 
through the usual gear boxes, having four speeds, which 
allow the grate to travel between 5 ft. and 31 ft. per hoar. 

The fire thickness can be varied from 2 in. to 8 in., and 
motion is given to the grates through worm reduction gear 
boxes, one for each four boilers, The reduction gears are 
driven by 6-H.P. induction motors. 

Ash tunnels run under each row of boilers, with rails and 
trucks for the reception of ash and clinker deposited from 
the chates below the backs of the grates. From this point 
the ashes are conveyed by mechanical haulage to a dump. 

The economisers are placed immediately to the rear of 
the boilers on the same floor level. There are 320 tubes for 
each battery of two boilers, equivalent to 1,600 eq. ft. of 
economiser surface per boiler. The usual by-pass flues are 
arranged under the economisers, in such a manner that the 
boilers may be in service while the economisers are laid off. 
The scraper gears are driven by 2-H.P. motors. 

Referring to the induced-draught plants, the outside, or 
smaller unita, consist of two 55-in. Sirocco fans, one steam 
driven, the other electrically by a 60-H.P. variable-speed in- 

motor. These fans are capable of exhausting 
120,000 cb. ft. of gases per hour, at a difference of pressure 
of 1 in. water gauge, the stacks being 7 ft. in diameter by 
60 ft. high. The larger, or inner, units consist of two 75-in. 
Sirocco fans of 230,000 cb. ft. capacity, one coupled to a 
Bellies engine and the other to a 120-H. P. variable-speed 
induction motor. The general appearance of No. 2 boiler 
house was shown in fig. 8. | 

Uader normal conditions the steam fans, which exhaust 
to atmosphere, are not used, it being, of course, a more 
economical procedure to run the electric fans, the speeds of 
which are controlled through tramway-type controllers and 
metallic resistances inserted in the rotors. 

The feed pumpe, consisting of six of the Weir type, and 
one steam turbine pump, constitate the only auxiliaries which 
are permanently steam driven. These pumps are coupled to 
a duplicate system of steel piping, one going to the boilers 
Амы of the economisers, the other being a direct “cold” 


The boiler feed water is obtained from three artesian 
wells sunk in the vicinity of the power station. The water 
from these is delivered into two reserve tanks of 80,000 
gallons capacity, placed immediately outside the station. 
Connections are taken from these tanks to two feed tanks 
situated inside the boiler houses, and also to the feed 
pumps direct, to allow of cleaning the feed tanks when 
necessary. The exhaust steam from the feed pumps passes 
through pipes submerged in these tanks, as usual. 

Farther connections for feed water “ make-up" are pro- 
vided for emergencies—one connection being to the Rand 
Water Board's system, and the other to the condenser cir- 
culating pipes. 

The normal load of the station is carried by 16 or 18 
boilera, which allows at least four boilers (ie, one boiler 
unit) to be laid off for tube cleaning and general repair. 

There are two main exterior coal bunkers, each of 
1,000 tons capacity, and, in addition, each boiler house is 
provided with an overhead bunker of 270 tons capacity. 
Coal is delivered to the overhead bunkers by means of two 
bucket elevators, capable of raising 40 tons per hour. 
These elevators are fed from the main bunkers by belt con- 
veyors operated by a 20-H.P. motor. The elevators are 
driven each by a 10-H.P. motor situated above the overhead 
bunkers, the coal gravitating from these bunkers through 
chutes leading into the grate-hoppers. 

Transvaal and Delagoa Bay * dross coal is used, having 
a calorific value of about 11,000 B. TH. U. The sustained load 
is sufficiently constant to obviate the necessity of forcing 
the boilers under steam, and the result is а practically 
smokeless combustion, as will be seen by reference to 
fig. 3. 

It should be noted that the two slender stacks, 120 ft. 
high, shown in this view, form no part of the boiler house 
equipment. These are the remains of the original steam 


hoisting plant for the shaft, whose headgear is visible in 
the view. 

The sub-stationg, 10 in number, are of two standard 
capacities, viz, 6,000 Kw. and 3,000 Kw., the transformer 
units being in each case 500 Kw. single-phase, having two 
ratios, 6,600 v. to 2,200 v., and 6,600 to 550 volts. 
The connections on both H.T. and L.T. sides are in mesh, 
and allow two transformers to furnish a temporary supply of 
80 per cent. of the capacity of the balance, in case of one 
transformer failing. The switchgear in the sub-stations is 
on a level with the concrete and brick cubicles containing 
the H.T. apparatus, and except that the oil switches are 
mechanically operated, all apparatus and arrangements are 
identical with the power station switchgear. The whole of 
the transformers and switchgear were sapplied by the 
British Westinghouse Electric and Manufacturing Co., Ltd. 

All н.т. feeders are three-core, paper-insulated, with lead 
covering and steel tape armouring. The method of laying 
is burying direct in the ground at a depth of 24 ft. Joint 
boxes are not used, the conductors being connected by 
double telescope jointa, which, when insulated, are covered 
with a lead sleeve, and the whole sealed by a plumber's 
wiped joint. 

Trifurcating boxes are used at the terminals. A layer of 
rock from the mine waste dumps is laid above the cable 
routes to minimise the danger of mechanical damage due to 
pick holes, &c. These cable routes are, of course, wholly 
upon the company’s property; and so effective has been 
this method that no mechanical damage has yet resulted in 
seven years. 

The cable route, from one end of the Estates to the 
other, forms practically a straight line, and the method of 
dealing with this arrangement has been to allow the bus- 
bars in each gub-stetion to form part of the transmission 
line. 

All sub-stations contain two seta of bus-bars, the cables 
being led into each sub-s'ation, and connected to either set. 
of bus-bars. The incoming cables connect to one end of 
the bus-bars, and the outgoing feeders to the other end, the- 
local supply being tapped off between these points. Section. 
pillars are inserted in the line at distances of approximately 
500 yd., in order to sectionalise the cables for fault localisa- 
tion and testing; and all cables entering and leaving sub- 
stations are protected by the Merz-Price balanced system. 

Distribution from all sub-stations is made by underground: 
cable at either 2,000 volts or 550 volts, so that transformers. 
are protected from lightning troubles on both sides. Lighting 
is provided for by overhead lines from special transformer 
kiosks at 120 volts. 

Unlike the V.F.P. Co.'s system, no trouble whatever from 
lightning is experienced, as the whole of the H.T. trans- 
mission is carried out underground. | 

The capital cost, excluding the recent extensions to the 
buildings, the installation of the 6,000-kw. Westinghouse 
set, and sub-station extensions, was £303,000, made up 
as follows :— 


Boiler plant ... eco vk £121,000 
Cooling towers, piping, &c. А 18,000 
Generator and condensing plant ... 97,000 
Sub- stat ions and transmission cables 45, 000 
Buildinning ss als 11,000 
Workshops, artesian wells, &c. 16,000 

£303,000 


To this must be added the cost of the open-spray cooling 
pond, additions to steam plant, as above, and the extensions 
to sub-stations and transmission cables, &c., bringing up the 
total capital expenditure to slightly over £500,000. 

The working costs for the month of March, 1915, are 
given below. These costs are’ steadily falling as the load 
increases, and form a fair average at the time of writing :— 


Units delivered to consumers -— .. 9,049,923 
Unite dispatched from switchboard . 9,680,540 
Cost per unit dispatched А "1904d.. 
Operating coste, including coal ... 1527d. 
Steam generating plant maintenanoe "01850, 
Electric plant maintenance costs ... .. = '0087d. 
Workshop and buildings maintenance costa 00314. 
Main switchboard controlcosts ... we 074d. 

Total per unit 19044. 
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The cost of coal at the pit mouth is 28. 9d. per ton, and 
the cost delivered at the power station is 9s. per ton, so that 
railway freightage forms the most expensive item in 
prodaction. | 

(To be concluded.) 


THE TRAMWAYS AND LIGHT RAILWAYS 
ASSOCIATION CONGRESS, 1915. 


THE seventh.annual congress of this Association was 
held on Friday last in London. The proceedings 
were naturally severely curtailed owing to the war; 
the members met at the Institution of Civil Engi- 
neers, where three papers, by Mr. A. V. Mason 
(South Metropolitan Electric Tramways and Light- 
ing Co.) оп Glimpses into the Obvious,” Mr. J. W. 
Dugdale (Oldham) on Tramways during War 
Time, and by Mr. W. H. L. Watson on Electric 
battery vehicles as adjuncts to Tramways," were 
read and discussed, and in the evening an informal 
dinner was held at the Trocadero Restaurant. The 
Chairman, the Hon. Arthur Stanley, in opening the 


proceedings, extended a hearty welcome to the 


visitors, and dealt briefly with the report and ac- 
counts, from which it appeared that, due to unfore- 
seen and exceptional expenditure, the year’s working 
had resulted in a very small deficit; the Association, 
however, has a surplus of some £300 in hand which 
has been invested in the War Loan. He referred 
sympathetically to the loss of three of the Associa- 
tion's earliest members, Messrs. Holliday, Gordon 
and Tresilian. They had several committees sitting, 
and had recently had an opportunity of giving evi- 
dence before the Local Government Board on ques- 
tions relating to maintenance of tramway tracks, and 
were hopeful that some ofhcial effect would be given 
to some of their recommendations. During the year 
a special committee submitted a useful report on 
tramcar controllers, and at the present time they were 
in communication with tramway managers and others 
on the subject of supplies during war time. The 
question of approaching the Munitions Department 
is being considered with a view to ensuring a suffi- 
cient supply of materials for stock, im order to pre- 
vent curtailment or stoppage of tramway services, 
and the Council had passed a resolution requesting 
the Minister of Munitions to receive a deputation at 
an early'date in order to urge their case. 

Six members of the Council retired by rotation: 
Messrs. Coutts, Edwardes, Fell, Parshall, Thom and 
Tegetmeier, and a seventh vacancy was caused by the 
death of Mr. Tresilian; to replace them, the names 
of Mr. J. B. Tippetts (B.E.T.), Mr. Ernest Hatton 
(Newcastle-on-Tyne), Mr. H. L. White (Great 
Grimsby), Mr. C. D. Stanley (St. Helens), Mr. W. 
G. Verdon-Smith (Bristol), Mr. James Devonshire 
(Metropolitan and London United Tramways), and 
Mr. W. T. Robson (Southampton), were put for- 
ward and subsequently elected, the report and ac- 
counts also being adopted. 


Mr. A. V. Mason's paper dealt very largely with 
small details of traffic working, more particularly as 
affecting the staff, and contained but little of a 
technical character, the author very truthfully 
describing it as a “ ramble.” However, amongst a 
number of “tips” with which the paper concludes. 
we note one or two suggestions which may appeal 
to technical readers. The author suggested that 
trolley wire guards should be placed on open deck 
cars, made of bent iron painted with aluminium and 
earthed; these could carry the lights for the top, and 
save people from being hurt by dropping trolley 
poles or falling trolley wires. He also said he would 
not waste time over meters, and has latterly tried a 
bonus svstem. paving Is. a week to every motorman 


who keeps below the prescribed limit, with ; so far 
satisfactory results. An account in the aggregate 
of total units allowed per day per type of equipment 
was kept of each day with a daily plus or minus, so 
that if the driver had one unit in hand he received 
his bonus. The author also suggested the utility of 
an illuminated sign where a car terminus is hidden 
from view, to show intending passengers whether it 
is worth while to “hustle,” and advanced the opinion 
that the present gaudily-painted cars and semi- 
military uniforms could profitably be replaced by 
cars in natural colour woods, stained and varnished, 
and plain uniforms, In reviewing his paper he ex- 
pressed a dislike for the collection of fares on top 
decks, and to passengers ringing to stop cars as being 
a cause of accidents. He regarded tramways as being 
very poor advertisers of their own wares, and con- 
sidered that high speed was everything. 


In the discussion which followed, Mr, Ernest HATTON dis- 
agreed that the bell punch gave sufficient information to be 
useful as a running check. Inspectors were a necessary evil, 
and it was better to obtain them from some other system, 
while as to spare men, working part time, they must have 
a reasonable living wage. He agreed that illuminated signs 
at stopping places were a good thing if they did not cost too 
much. 

Mr. C. D. STANLEY agreed that high speeds were desirable, 
but they led to increased car maintenance. 

Mr. DUGDALE said a plan for interchange of inspectors 
would be desirable. He was not an advocate of the P.A.Y.E. 
system, but thought that fares could often be collected on the 
platform by a man who knew his business. In his opinion, 
every passenger should have a ticket, even if it were a free 
one. and spare list men should have a living wage. 

Mr. WHITE said he had an arrangement by which he ex- 
changed inspectors with a neighbouring system for short 
periods. The bell punch was not suitable as a running check. 
He believed the author's suggestion to use a bamboo pole 
instead of a rope for shifting the trolley pole was being 
generally adopted. 

Mr. EDWARDES disagreed as to the utility of the registering 
bell punch, especially when there were transfer tickets, etc. 
Often those who had them neyer looked at the register. By 
regulating duty, spare men could be given fairly full employ- 
ment. As a strange inspector became known to the men after 
a week or two, there was not much point in passing over their - 
own men. . 

Mr. How Ley emphasised the fact that the tramways were 
out to cater for the public, and therefore high speed was 
required, and it was not possible to prevent passengers from 
ringing bells. At Gateshead the P.A.Y.E. system was adopted 
on some routes and worked well on single-deck cars, the fare 
being a uniform penny one; but at the terminus in rush 
times they had trouble with change. They found that plat- 
form accidente were decreased owing to the conductor being 
always there. The driver's seat suggested by the author was 
possible with power brakes, and he was rather of opinion 
that all heavy cars would have to be fitted with power brakes. 

Mr. T. B. Goopyer upheld the value of the bell punch; his 
view on the matter of cheap fares was that all fares should 
be made аз low as possible and preferential treatment elimi- 
nated; the early worker who gave up early had no more right 
tu cheap fares than the late starter who worked till late. 

Mr. С. J. Spencer said his practice at Bradford was to pro- 
mote inspectors from his own staff, but it depended on the 
size of the staff, and might not be easy with à small one. 
The spare list was the gateway to the undertaking and 
should attract good men, and it was possible so to arrange 1t, 
from known staff data, that there would be little dead time. 
Mr. Spencer then dealt with the question of official recogni- 
tion of the staff, and said he had succeeded in getting from 
the Munitions Department a recognition that tramways carry- 
ing munition workers should be kept going, and it was pos- 
sible that badges would be given to men engaged in euch 
eervices. 

Mr. Harry ENGLAND (who took the chair, owing to Mr. 
Stanley being called away), in closing the discussion, said 
he thought it would be possible to eave a good deal in the 
painting of cars and yet not render them less attractive. 


Tramways during War Time. 
Abstract of paper by J. W. DUGDALE. 


It is known to all heads of tramways that the total capital 
expenditure of the undertakings in the United Kingdom 
amounts to 480,977,838. It is, therefore, a transparent fact 
that the systems are a great asset to the nation, especially 
when the rateable value and the upkeep of the roadway are 
taken into consideration. 

The number of tramway employés who have given their 
services for this great European war reaches a total of 18,057, 
which is an average of about 30 per cent. of the total number 
of men employed on tramway undertakings. Every man haa 
gone away with the comforting assurance that his dependents 
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would be looked after, and that were he spared to come back 
his situation would be open for him. The cost to the depart- 
шешз mentioned for allowances or grants per week at the 
present time is very high, viz., London County Council, £1,568, 
Glasgow £1.000, Liverpool £520, and Manchester £1,360. 

The granting of payments to dependente, I think, ought to 
have been a subject for discussion between representatives of 
municipal and company-owned tramways at a conference. 

This would have been the means of a more uniform rate 
of pay being adupted. I am of opinion it would have been 
a much better arrangement if this burden of expenditure could 
have been, by some means, divided amongst all the depart- 
pos cf the corporations, either equally or on some pro rata 

азів. 

A number of undertakings аге experimenting with female 
labour on the cars, and in the near future this is bound to 
extend to other work in the department. I am not very much 
in favour of employing women conductors, unless it becomes 
absolutely essential, especially on tramways running early 
workmen's cars (which are generally overcrowded); and, again, 
I do not think that a woman is physically strong enough to 
bear the strain of ascending and descending the steps of 
double<leck cars for any length of time, neither is she capable 
of carrying out the heavy parts of the work of a guard. Of 
course, the conditions of each tramway differ considerably. 

I find in Oldham that the hasty training of men to fill the 
motorinen's positions has been the means of increasing my 
electric energy bill as much as £20 per week for considerably 
less inileage. I have to pay 144. per unit for energy, which is 
very costly. 

The question of paving a war bonus to tramway and other 
corporation employés has occupied the attention of the majority 
ef comiittees during the past few months. Personally, I 
think that the corporation employé (who is, in a great number 
of instances, in a much better financial position than an em- 
ployé of a private firm, and who has regular hours, no short 
time, etc.) ought not to be granted this concession. It 
amounts to an additional tax upon the ratepayers, more parti- 
cularly in rate-aided departments of à corporation; and 
perhaps а ratepayer earning, say, £l per week, will have to 
bear his share in paying a much better wage and war bonus 
to a man engaged in his own class of work in the employ of 
a municipality. 

There is, without doubt, a great scarcity of skilled men in 
every tramway workshop, owing to them having been drafted 
into private workshops engaged in manufacturing munitions 
of war, and tramway concerns are now handicapped in obtain- 
ing quick deliveries of material, such as car wheels, axles, 
tires, etc., owing to the makers not being, able to execute 
orders promptly on aceount of pressing Government work. 
The same applies to fittings for motor vehicles. I would state 
that a recent order I have placed for traincaf tires has been 
given at an increased price of 50 per cent. over what was paid 
twelve months ago, and have been waiting three months for 
the delivery of an engine crankshaft. 

There will be a great rush for tram rails in the very near 
future. as the life of those laid in the year 1900 on many 
systems will become exhausted. This is a very important 
factor, which will have to be closely watched, as the prices 
per tun will increase considerably. Already tram rails bave 
advanced in price to £9 5s. per ton. 

A large nuinber of tramways have granted free riding facili- 
ties to’ soldiers in training, wounded soldiers going to and 
{гош hospital, refugee children going to and from school. etc., 
and this concession has cost the Oldham Tramways Coni- 
mittee as much as £50 per week. То be able to ascertain the 
cost of this privilege I have issued tickete for these free riding 
facilities. `~ 

In the majority of towns the tramways revenue has fallen 
very nuch below that of normal times, and this. coupled with 
ihe concessions granted, hits tramways rather hard. On the 
otber hand. certain undertakings have benefited during Pas- 
times by reason of the public not travelling far from their 
homer on account of economy and the curtailment of railway 
excursions generally. 


In the discussion which followed, Mr. C. D. SrANLEY ques- 
tioned whether repairs to the track could be left over, as a 
bad track meant bad cars. In Lancashire the tramways had 
to be kept going as workpeople were often dependent on them 
for getting to work. 

Mr. TEGETMEIER considered that with the treatment given 
to employés on the author's system, the dependents were 
much better off than in peace time, which was inequitable. 

Mr. LW ARD ES said small repair shops could assist in muni- 
tions work. and in his area the skilled mill mechanics volun- 
teered to assist in the work. If tramway mechanics were 
engayed in this way there was no reason why they should 
loe them bv enlistment. etc. It would have been better if 
gine general understanding had been come to as to payment 
o! war allowances. 

Мг. Rosson felt that it was too late to open the question of 
allowances. but the pressing need was to secure the delivery 
of tramiwav material. 

Mr. Harry ENcLAND said the Council of the Association had 
decided t» ask for war badges for skilled men, power-house 
and sub-stution attendants, ete., who, it was considered. 
«hould be exempt from service. In his own undertaking 50 
per cent. of the sub-station attendants, who were naval reser- 
viste, jeft on the first day of war. 


Mr. Jas. DEVONSHIRE emphasised the necessify of keeping 
the skilled men; if they went at a greater rate it would be 
necessary to shut down some undertakings. The men should 
be enrolled as munitions workers and certified as such, so 
that attempts to draw them away would cease. In a certain 
case a big tramway repair shop had been given up for Govern- 
ment work, the car repairs being turned over to the repair 
staff of an allied undertaking; he contended that the latter 
staff were just as much entitled to recognition as war workers 
as the former, who were directly employed on such work. 
The motormen and conductors were another matter, but it 
Sas fore that a percentage of these men would be recog- 
nised. 

Another speaker suggested that a conference might be called 
to settle the conditions of labour of female tramway workers. 

Mr. Harry ENGLAND having intimated that the Council of 
the Association would like to have the opinion of the meeting 
as to the clann for exemption from service being restricted to 
skilled labour. power and sub-station attendants, ete., a vote 
was taken agreeing to this. 


Battery Vehicles as an Adjunct to Tramways. 
Abstract of paper by W. Н. L. WATSON. 

THE writers experience during the past three years with 
many types of battery vehicles has been so satisfactory that 
he feels justified in an endeavour to direct the attention of 
tramway authorities to the virtues of this method of propul- 
sion. The past difficulty has been to provide a means of stor- 
ing electricity ; the accumulators put into service were solely 
of the lead-ucid type, which, owing to its great weight and 
inability to withstand not only high rates of charge and dis- 
charge, but also vibration, soon proved commercially unsound. 
Briefly reviewing the batteries now available, we still have 
the original flat-plate battery, for which the makers claim ` 
great QU dede. in their method of formation. We also 
have a new type of lead battery, called the Ironclad-Exide. 
which differs in many respects from the older type, and which 
the writer believes to be the best of lead accumulators. Both 
of these types of batteries have the inherent troubles of all lead 
accumulators, but by careful maintenance and strict adher- 
ence to the manufacturers’ instructions a good case can be 
made in their favour for certain classes of work. Another 
type of battery which is finding much favour in this country 
is the Edison nickel-iroft cell, the introduction of which has 
opened to the battery vehicle a sphere of usefulness in which 
no other battery can successfully compete. This accumulator 
is built throughout of nickel and steel, the electrolyte being a 
solution of potash and lithium. The time available will not 
permit me to detail the differences of the three batteries 
named, beyond showing in mileage and money the perform- 
ance to be expected with each type. The following table will 
show the desired information, aud it will be for those inter- 
ested to decide whether it is better to pay a smaller initial 
cost with a heavy maintenance charge or a heavier sum with 
a proportionate saving in these later expenses. 


COMPARISON BETWEEN THREE DIFFERENT TYPES OF BATTERIES OF 
130/165 AMPERE-HOUR CAPACITY. 


150 А.н. Flat-plate 11-12 KW. H. List 1 
150 


150 А.н. Ironclad-Exide ]]--H2KW.H. .. „. zi ). 
150 A. H. Edison Nickel-Iron 1-12 KW. I.. „. „ 4216 
TOTAL COST OF OPERATION OVER 60,000 MILES SERVICE. 

Lead. Iron-Exide. Edison. 

Guaranteed mileage ... nil. 18,000 to 20,000 00, 000 
Plate maintenance — .. 14d. per mile. — — 
Fair milenge to expect 6.000 20,000 150,000 
Original eost £85 L150 £216 
Plate maintenance for 

54.000 miles at 14d. £337 10a. — — 
Renewal of plates at 70 

per cent. of original 

cost (£105) X 2. re- 

presenting 40,000 

miles mm ТИ — £210 ae 
Plate maintenance . — — nil. 
Total cost of battery at 

completion of 60,000 | 

miles ... i ў £422 10s. £360 £216 


In towns such as Morecambe, Lancashire, where the con- 
duit system is barred owing to the posibility of inter- 
ference with the service by incursion of the sea, not to mention 
the high cost of such an installation, and where the overhead 
system is regarded as a menace to the scenic surroundings, 
the battery tram will be of great service. IIorse trams have 
operated successfully for many years. With the advance of 
time electric traction has been seriously discussed, with the 
result that a scheme for installing battery-driven trams was 
considered, whereby a capital expenditure of, approximately, 
418.000 was involved for the installation of twelve fifty-six- 
passenger, double-deck trams, and the necessary depót com- 
plete with charging equipment and the extension of mains. 
The running costs were guaranteed not to exceed old. per 
car mile, covering write-off of capital, labour, and all running 
charges. If this installation is made it will be the first of 
its kind in this country, but there are existing trams working 
on this principle in the United States. It is interesting to 
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note that battery rail cars, capable of carrying forty passengers 
with a total weight of fifteen tons, average a current con- 
sumption of 600 watt-hours per car mile; maximum speed 
thirty miles per hour; miles per charge of battery 100. 

The battery omnibus will probably prove to be the more 
popular method of building up routes, prior to the extension 
of a full tramway service, owing to its cheaper installation 
and greater mobility. These buses are already installed in 
Southend, South Shields, York, West Bromwich, and Lough- 
borough. In the first three instances the resulte have been 
very gratifying, the vehicles not only having given a highly 
satisfactory service, but the low running costs expected having 
been proved conclusively. At Southend-on-Sea, where one 
battery-driven 'bus was installed to run on equal terms with 
з fleet of petrol and petrol-electric 'buses, a saving of 2d. per 
mile, plus halfpenny profit to the electricity department, 
making a net saving of 24d. per mile, has been shown in 
favour of the battery vehicle. 

At South Shields I find that the current consumption per 
mile varies between 1.68 and 2.10 units, the variation being 
specially noticeable owing to the road surface conditions 
encountered and variable weather. The maintenance charges 
have proved very slight, and with such a low average weekly 
revenue as 5.92d. the service covers expenses. 

At York Mr. Hame announoes that the four Edison 'buses 
have run 13,600 miles with an overall energy consumption of 
1.1 units per mile. 

The installation of buses at West Bromwich and Lough- 
borough has only recently been e, consequently running 
coste are not yet available. They will be of special interest, 
as they are to cover routes previously occupied by petrol- 
driven chassis. 

The ideal method of employing these vehicles is to fix a 
terminus at which point the vehicle awaits passengers for & 
few minutes. Here current can be taken at a high rate of 
input. The time taken to replace sufficient current (at six 
times the normal rate) to cover one mile of even road surface 
is one and a half minutes. Therefore, a etay of four and 
a half minutes will in many cases replace sufficient current to 
cover the major part of a journey. At Southend-on-Sea it is 
no infrequent occurrence for the battery 'bus to return to its 
garage at night with no more than 40 ampere-hours used out 
of a total capacity of 300 ampere-hours after a day's journey 
of 100 miles. Where boosting facilities cannot be 
arranged, a larger size battery may be necessary; but a mile- 
age per day of 45 to 50 miles could easily be accomplished, 
poe the district is not of an extremely hilly nature. 

pon hills the vehicle proceeds at a reduced pace, and where 
considerable gradients are met this is sometimes reduced to 
little more than a crawl. It should be appreciated, however, 
that it is possible to run ‘buses under these conditions at a 
running cost which will render light services profitable, or 
at least self-supporting, whereas either petrol or petrol- 
electric 'buses would prove uncommercial. 

It must not be assumed that the battery vehicle is incapable 
of speed ; speed can be accelerated provided the current supply 
is in proportion to the distance to be traversed. The ''elec- 
iric" has been developed to travel at & useful epeed under 
ihe most economical conditions. It is a peculiarity of the 
vehicle that when under way it appears to be journeying at 
а much slower speed than the mileage really registered. 
Including stops, it has been found capable of averaging a 
speed of 74 miles per hour. This compares very favourably 
with the London 'bus, whose average rate of travel is approxi- 
mately eight miles per hour. It seems unwise to develop a 
new route under speed conditions, which can only result in 
a short life owing to the high running costs. The service will 
be much better appreciated if it is run upon conditions which 
the route can afford, thereby ensuring permanency. 

Where the district is so scattered that a vehicle becomes 
a matter of necessity to the manager when doing his round 
of inspection, an electric roadster or coupé seems an ideal 
car to suit his purpose. 

But for the condition of the country during the past year 
` а new vehicle would have been placed upon the market suited 
for the conveyance of members of the staff on their duties. 
This vehicle is designed on very light lines similar to the 
petrol-cycle cars, which have become so popular. It is 
believed that such a vehicle would find much favour as a 
means of conveying inspectors, also for the collection of 
coppers, distribution of tickets, etc., etc. This vehicle it is 
hoped will not exceed a cost of £300. Upon a similar chassis 
will be mounted a trade body of the box variety. This has 
been specially designed for the use of tramway departments 
in connection with their parcel delivery service. Here, again, 
low price has been given the utmost consideration—initial 
cost will be approximately £270. So great will be the advan- 
tage of such a vehicle to parcel delivery services that it seerns 
likely a nuinber will be employed once the low running costs 
have been suitably demonstrated. Assuming that an average 
mileage of 30 miles per day is accomplished during 300 davs 
per annum. and current can be obtained at 14. per unit, 
including current, maintenance, tires, insurance, depreciation 
(seven years), and interest at an average rate of 5 per cent., 
the total running costs will not exceed 23d. per mile. 

The tramway departments of Ilford, Derby, and Belfast 
employ battery-driven tower wagons, each of which amply 
satisfies their requirements. These vehicles have a speed of 
from 11 to 12 miles per bour, which is generally found suffi- 
cient for the traffic to be negotiated. When out of service 


the opportunity is seized to revive the battery. The mileage 
available per charge is from 40 to 45 miles, which has proved 
more than sufficient for a day's work. 

The battery will provide current for operating electric drills, 
saws, and riveters for bonding, and any other small tools in 
which either power or heat 1s required. It will be easily 
realised what an immense advantage it is to the testing engi- 
neer to have a large capacity battery at 70 volte available at 
any section or feeder pillar for testing purposes during times 
when the network is dead. | 

For maintenance of the track and road repairs a vehicle of 
two or'three tons carrying capacity would be of great general 
utility. For carrying materials such as pillars, setts, and 
other weighty equipment required on permanent tracks or 
extensions this vehicle will do all that is required, and by 
provision of an interchangeable tank body of . gallons 
capacity a further field of usefulness will be provided for 
watering at any time when current is not available. This 
same vehicle has been utilised for carrying cables and drawing 
them into the ducts. It may sometimes be found useful for 
removing cars from a section where a breakdown has occurred, 
thus releasing the vehicles to proceed on their Journey. 


In the short discussion which followed Mr. Watson's 
résumé of the paper, Mr. W. T. Rosson mentioned his satis- 
factory experience of the working of battery 'buses at South 
Shields. Such a bus would mount a short steep gradient as 


.quickly as a petrol 'bus, but on long steady gradiente ite 


speed fell off eeriously, and this would have to be altered. 
It was excellent for service on flat roads, such as those round 
York, and the passengers liked it. The Shields battery 
'buees gave no trouble in maintenance, and were charged at 
night by unskilled labour. The only maintenance work was 


the cleaning of controller contacts and filling up the batteries 


once a week. The design was very good indeed, and he asked 
whether it would not be possible to overcome the. е 
difficulty by the introduction of an arrangement for switching 
extra cells in on hills. The cost of the battery bus, however, 
was very much too high, and, unless it was reduced, petrol 
'buses would be adopted in preference. 

Mr. HARVEY recommended every tramway manager to get 
a battery tower wagon. The one used on his own undertaking 
cost about £675, and had a speed of some 10 to 12 miles an 
hour. In addition to its normal work, it would lift a 60 ft. 
tramway rail; it had given no trouble in service. 

Мг: WYLD referred to the tests carried out at Hampstead 
with electric dust vans and to the considerable saving in coet 
experienced over horse traction. 

г. WATSON, in reply, said experiments were being made to 
overcome the speed difficulty referred to by using change- 
speed gear. He suggested that extra cells would introduce diffi- 
culties in the charging, etc. He agreed that high first cost 
was an obstacle, but those who paid the price did not seem to 
be dissatisfied with the result. In conclusion, he mentioned 
that the Derby tramways were now using an electric tower 
wagon and were considering the purchase of battery-driven 
"buses. 

Mr. ENGLAND, in closing the meeting, said, in reference to 
the prevailing difficulty in obtaining tramway material, that 
some concerns were very short, and ав an Association they 
must press the Government to facilitate delivery of such 
material. Further, in order to save expense, etc., it was 
intended to ask the Board of Trade to incorporate any pro- 
posals for extension of time for carrying out Provisional 
Orders, etc., in one Act. 


CORRESPONDENCE. 


Letters received by us after 5 Р.М. ON TUESDAY cannot appear unti? 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we hare the writer's name and address in our possession, 


Electric Power in India. 


I note that the columns of your issue of May 28th contain 
an abstract of the paper written by Mr. Н. R. Speyer on 
“ Electric Power in India.“ 

This paper contains so many statements which are likely to 
mislead your readers that I think it is the duty of British 
manufacturers to draw attention to these statements and to 
the author's interest in German-made plant. 

For eeveral yeare prior to the date of Mr. Speyer's paper, 
he represented in India the interests of the Lahmeyer Electric 
Co., and latterly, on the amalgamation of this company with 
the A.E.G. Co., the interests of the combined concern, which 
was known under the joint name of the A. E. G. Lahmeyer 
Co." During this period Mr. Speyer acted in a dual capacity 
as consulting engineer and also as representative of the above 
concern, and claims to have imported from Germany electrical 
plant aggregating about 20,000 н.р. for various customers, 
whom, presumably, he was advising in his capacity as a con- 
sulting engineer. 

One would imagine from reading Mr. Speyer’s paper that 
Germany and the Continent had supplied the great bulk oí 
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the electrical machin ey which has been installed in India 
during recent years. He states that a very large portion of 
the electrical plant installed in India has been supplied from 
the Continent, and goes on to give figures in epi to a few 
of the generating stations in India showing where this plant 
has been installed. A reference to the official Government 
publications in regard to machinery imports throws a very 
different light on the state of affairs. 

During 1908-09 the total value of electrical machin im- 
ported into India was approximately 36 lacs, and of this 
amount Germany's portion was Re. 69,000/-; that is to say, 
under 2 per cent. 

In the following year the figures were approximately 32 lacs 
tutal, and one lac from Germany, i.e., a little over 3 per cent. 

In 1910-11 the total was 42 laca, of which Germany's portion 
amounted to seven lacs; and in the following year the total 
was 42 lacs, of which Germany supplied 44 lacs. 

It will thus be seen that the amount of electrical machinery 
I ported from Germany during the above years averaged 
considerably less than 10 per cent., and during the same 
period Great Britain supplied between 80 and 90 per cent. of 
the electrical machinery sent into India. 

It is interesting to note, comparing the official figures 
with statements which have been made by Mr. Speyer of the 
ainount of businees that he himself had done for the A.E.G. 
lahmeyer Co., that he must have been responsible for im- 
porting at least nine-tenths of the Continental machinery 
which came into India. 

After making misleading statements as to the position of 
British Trade in India in electrical machinery, Mr. Speyer 
proceeds to make a wholesale condemnation of British methods 
of business, British designs and workmanship, and British 
enterprise. 

To leave such statements as he makes uncontroverted would, 
in my opinion, barm the interest of British trade in India, ав 
the average purchaser reading this paper would certainly 
obtain the impression that he would be much better served 
in every respect by obtaining machinery from the Continent. 

It is not possible to get official figures in regard to the res- 
pective character of British and German machinery in the 
une way as it is of respective amounts of machinery imported, 
put those of us who have a knowledge of the electrical busi- 
ness in this country are aware of several cases of bad break- 
downs of German machinery and of several cases of equally 
bad deeign of plant installed in eome mills, and I do not hesi- 
tate to gay that the proportion of failures to the amount of 
machinery imported is considerably higher in the case of 
Continental machinery than in the case of British-made goods. 

German machinery has been imported into this country 
mainly, if not entirely, by price-cutting. The largest elec- 
trical generators in India are, unfortunately, of German make, 
and a serious breakdown has occurred on one, at least, of 
these machines euch as would have made any British manu- 
facturer ashamed of his firm's work. 

We all welcome candid criticism and a straightforward state- 
ment of manufacturers’ mistakes; such, for instance, as is 
given in the paper which you recently published by Mr. J. H. 
Rider is welcomed, as it leads to a general advance in the 
science of electrical engineering. 

Mr. Speyer'a paper contains little useful information. I 
have shown how erroneous some of his published figures are, 
and the remainder of his paper also contains a number of 
quite misleading statements regarding the position and pros- 
pects of electrical business in this country. 

I will not take up more of your space by further detail in 
regard to these points, but hope that you will give this letter 
space so that those ignorant on the subject may not be misled 
bv the contents of Mr. Spever'a paper, and may take note to 
ot tain confirmation of any statements made therein before 
accepting them as accurate. 


Calcutta, June Ath, 1915. 


Accuracy. 


In your issue of May 28th you publish the first portion of 
the paper on the above subject written by Mr. H. R. Speyer, 
and recently published in the Journal of the Institution of 
Electrical Engineers. When the particular issue of the Journal 
in which the paper appeared was received by members of the 
Institution in India it caused a great deal of indignation, owing 
to the entirely erroneous impression which the author con- 
veved therein as to the state of the electrical business in India, 
and generally to the numerous mis-statements of facts made 
оу him. A meeting of the Calcutta Local Section of the 
Institution was at once held in order to discuss the paper, 
and a report of the proceedings has been transmitted to the 
Secretary in London, together with a request that before 
papers on matters concerning India are accepted for reading 
or publication at home, members in India may have an oppor- 
tnnity of expressing an opinion upon them. 

Mr. H. R. Speyer. the author of the paper under reference, 
was the agent in India for the A.E.G. and Lahmeyer com- 
panies until shortly before he wrote the paper, and he is still 
the distributing agent in India for an American-made motor 
rar (the Hubmobile '), so that it is a little difficult to see 
at firet sicht—hut at first sight only - why he now poses as а 
patriotic Engiishman, urging British manufacturers to wake 
np, and, presumably. to appoint him as their agent in India. 
This, also, although he now describes himself as a consult— 
ing engineer." 


It is not punc in the confined space of a letter to report 
fully regarding the meeting held in Calcutta, but practically. 
every statement in the paper was refuted and proved to be 
wrong; and, in view of the extended eat which you have 
given to the paper by publishing it, I trust that you will also 
find space for this letter, indicating the true state of affairs. 
I enclose my card and remain, Sirs, 


British Representative. 
Calcutta, June 24th, 1915. 


— ——— 


I note in your issue to hand by this mail (dated May 28th) 
that you have published a first instalment of the paper written 
for the I.E.E, by Mr. Н. R. Speyer. 

Everyone connected with the electrical business here is sur- 
prised that the Institution should have published under pre- 
sent conditions a paper emanating from one who is looked on 
here as an alien enemy. ‘The author for some years repre- 
sented two of the large German firme here, and even now finds 
his chief employment in selling American automobiles, во, to 
put it mildly, it is the height of presumption for him to pre- 
е any personal interest in the welfare of British trade in 


a. 

Had the paper any real merit there might have been some 
excuse for ita publication, but it is full of inaccuracies, and 
gives an absolutely false impression of the real state of things 
out here. 

Many of the false statements were recorded in a‘ discussion 
of the paper at the local centre of the I. E. E., and it is hoped 
that the proceedings of this meeting will be published in the 
I. E. E. Journal. this is done, I trust that, as you have 
published the original paper, you will also find space for a 
digest of the discussion on it in order to give your readers a 
chance of finding out what local members think of Mr. 


ee € A Ditcher.^ 
Calcutta. June 24th, 1915. 


Shortage of Labour. 


In view of the great need of men for industries in England, 
permit me to point out that there are thousands of genuine 
ешр here in Australia, and a great many of these 
would, I am sure, be pleased to accept work in England. 
Many of these men would be in a position to pay their own 
fare by steamer and I would suggest that some of the leading 
firms in the United Kingdom should form a committee to deal 
with the subject. | 

If advertisements were inserted in the leading daily papers 
in Australia, I am convinced that plenty of suitable men would 
reply. I enclose a cutting from a Sydney daily paper which 
deals with this subject. 

London Lad. 


[The cutting shows that the percentage of unemployment, 
according to Trade Union returns, rose from 5.9 in February, 
1914, to 12 in February, 1915, and the latter figure tukes no 
account of men who were working short time or were out of 
work for less than three days during the last full working 
week of the month.—Eps. Erec. Rev.] 


American Trade. 

I shall be glad if you will give the following remarks space 
in your publication, as I am sure they will lead to а better 
understanding between American manufacturers of insulated 
Wire and prospective British consumers. 

The present abnormal position of affairs has placed the 
British manufacturers where they must back up their Govern- 
inent with every ounce of assistance, and, therefore, the 
commercial demands, both their own and European neutrals’, 
inust go by the board. Consequently, those suffering from the 
want of such supplies must turn to probably the only source 
they can get them foin. and that is the United States. Business 
here for the last year hae not been any too good, and there- 
fore American factories welcome such inquiries with a certain 
amount of enthusiasm. These inquiries are beginning to pour 
in rapidly, and it is at this point that I wish to point out a 
way to smooth over the discrepancies arising from the differ- 
ences in nomenclature between the two countries. 

Old England is a very conservative country in its preference 
for its own standards, but so also is New England, and if the 
latter is to be of any assistance to the foriner, and that for 
probably only a temporary period, it will be necessary to con- 
sider to soine extent how the latter is fixed in its machinery 
and equipment. Thus, for instance, the Brown and Sharpe 
(B. & S.) gauge is universal on copper wire, and sectional 
area is considered in terms «f£ the '' eircular mil,” and not the 
square inch. We prefer to strand regularly, namely 7 wires. 
19, 37, 61. 91, 127. 169, and so on, or. where extra flexibility 
is required, use these figures and units of 3 wires, 7, or 19. 
Paper over strands are made by some concerns, although there 
are many who do not like it. Only one class of wire ever uses 
a compound aa rich as 40 per cent. pure Para rubber for cover- 
ing purposes, and that is for the United States Government 
specifications, the navy. and some of the army departments: 
railway signal wires take Go percenta atid twenty Vente eX nerd 
ence in this dine has shewn this propertien te be as goed as 
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any, for, to the writer's knowledge, there are many stretches 

of hundreds of miles of signal wires exposed to all weathers 
along railroad tracks in this country which are still giving 
good service, with no sign of deterioration, and which have 
been up for a longer period than that. The grade known as 
National Code, which is used for house wiring, is 
supposed to contain 20 per cent., but judging from the prices 
paid at present it would be difficult to understand how it 
would be possible to put any in at all and be able to sell at 
the prevailing rate. Recovered tire stock is practically the 
base, with the necessary fillers and vulcanising mediums. Any- 
how, the stuff stands, so what is the use of bettering it? I 
am enclosing two copies of the Code rules governing the 
eee in case any of your readers care to look over 

em. e t 

Bitumen compound has not obtained a foothold in this 
country, but paper ie used on almost all underground feeder 
work, and, in fact, anywhere where lead-encased cables are 
possible. Rubber is rather too expensive, although there are 
some who use it. There are cases of varnished cambric, but 
this style of insulation is not called for very much. Multi- 

hase cable of all kinds and split insulation" are used as in 

urope. There are some factories which can make the steel 
taped type of cable, among the larger ones. 

Insulations are what are known as solid“; that is, there 
із very little call for ''cored'' cable, with an inside of 
Para pure, and another of vulcanised rubber, and as for the 
triple cover, as per the British Navy standard, there is no 
such thing. We used to have fads of this kind, white core, 
red core, and others, but these have died out now, with the 
exception of some in the Government specifications, and this 
is only in the case of a pure rubber core next the conductor, 
which is supposed to prevent the sulphur from attacking the 
copper. This bugaboo has long since died a natural death, 
for no compounder puts more sulphur into his mixture than 
is necessary to vulcanise the mass, so there cannot be 
any left to do any harm, except in the smallest of conductors. 

I am sending under separate cover other specifications, such 
as those for railway signals, and some of the traction com- 
panies, so that any of your readers who are contemplating 
purchases from us will be able to look them over and make 
them fit in with what they want. And as long as they can 
do this without complieating their demands with what are, 
to us, "unknown quantities," I am eure all of the manufac- 
turers will be glad to sell as much as possible. Keep to the 
B. & S. gauge and the circular mil, and don't complieate with 
the mm. under any circumstances, and all will go well. 

There are several reliable testing bureaux "which are compe- 
tent to see that orders are O.K. before they leave this country, 
and the use of them is somewhat necessary, ause Ámeri- 
cans do not care to do export business except on the terms of 
сна with bill of lading," New York (or other convenient) 

ank. 

Prospective British customers will find the prices very 
moderate, as there are a great number of factories on this 
side, more than 50, in fact, and 75 per cent. of these are on 
or near the Atlantic seaboard. Prices are, therefore, on a 
very competitive basis, and consequently companies are keen 
on getting all the business they can at a low margin of profit. 

I have made this letter somewhat longer than I intended, 
but I wish to make myself as clear as possible; and in case 
there is anything I can do to help a prospective purchaser 
out, you are quite at liberty to give my address to him and 


I will do all I can. 
E. W. Stevenson. 
Brooklyn, N.Y., July 9th, 1915. 


LEGAL. 


Osram LAMP LITIGATION. 
(Concluded from page 70.) 


JUDGMENT was delivered in the Chancery Division in this 
action on Tuesday, July 20th. In the course of his judgment, 
Mr. Justice Joyce said: This is an action for an alleged 
infringement of a patent, No. 23,899 of 1904. This patent, 
am.ong others, was judicially considered by Mr, Justice War- 
rirgton in the action of Osram Lamp Works, Ltd. v. the E 
Electric Co.; the defendants in that case were entirely dif- 
ferent from the defendants in the present case, and were held 
to have infringed. 'The validity of the patent, which was 
disputed, was upon the evidence there upheld as against those 
defendants. There was no appeal from the decision of Mr. 
Justice Warrington, as I understand, the case being settled, 
as is not infrequent, by the defendants taking a licence. The 
present case, I am warned, is to go to the House of Lords. 
The patent in the present case is for '' Improvements relating 
to the manufacture of incandescent electric lamps." To a 
great extent it is what I may call a chemical patent; and I 
at once state that I am not bound to be an expert in chemistry, 
or in anything else, fon the matter of that. The Court acts 
on the opinion of experts whose qualifications can be tested 
by cross-examination, and weighs the evidence во given and 
tested. Premising that, I may say there are two claima by 
this patentee. The first claim, I think, is for the product, 


and then the second claim is really for the process of making 
the product. But this patent, according to my reading of it, 


if and so far as valid at all, is only valid ae a patent for the 


manufacture of tungsten filaments by the method or process 
or series of processes particularly described in the specifica- 
tion. The patent is not merely for making a tungsten fila- 
inent, but it is for making by the method or processes 
specified in the specification, and in my opinion, for nothing 
else. It appears by the evidence that the usual manner of 
forming filaments there referred to, as I understand, was to 
make the materials into—hardly a paste, but a compound 
of the consistency of thick treacle, and to squirt this through 
a glass nozzle into alcohol, whereupon the liquid coming 
from the nozzle into the alcohol becomes set as a firm jelly, 
and, having stood for a short time, is hardened and tenacious 
and capable of being handled. Then the patent proceeds :— 
And they are then carbonised, in some cases after denitration 
has previously been effected." 1 do not think those words after 
denitration has previously been effected are very material. 
Then follows a paragraph beginning at the 13th line on page 
3, it really begins two lines earlier; and this, to my mind, 
is а very important part of this specification: The filaments 
60 produced and consisting of tungsten and carbon are then 
subinitted to the following further treatment. First of all 
the carbon, which has only served as a binding medium, is 
removed, by subjecting the filaments to the passage of current 
in an atmosphere of steam and hydrogen and thus raising it 
—which in my opinion must be the atmosphere—'' to a high 
temperature. By this process the carbon is completely oxidised 
so as to form carbonic oxide and a filament of tungsten is left. 
These filaments are then rendered uniform in a manner 
similar to that employed in the treatment of the usual carbon 
filaments, by submitting them to the action of current in an 
atmosphere of volatile tungsten compounds in the presence 
of a large quantity of hydrogen, whereby the tungsten 
deposited equalises the filaments." Then there is a sentence 
not very important, I think: The filaments which have been 
rendered uniform in this way are then sealed in glass bulb: 
in the usual manner.“ | 

The validity of the patent in this action has been questioned 
on three or, possibly, four grounds: want of subject matter. 


- insufficiency of the directions as to the way in which the 


invention is to be carried out, and also want of utility of the 
process, or whatever it is that is patented. 

What is it that the defendants do? Of the materials they 
use they make a paste much stiffer than а mixture of the 
viscosity of treacle, which paste is used in the manner of 
making carbon filaments, and this, if it can be called squirt- 
ing, is squirted as described by Mr. Ballantyne. "There: are 
other processes after the mixing, but the stuff is then rolled 
up and put into a chamber with a hydraulic press capable of 
exerting a very high pressure. A die is used consisting of a 
diamond finely perforated, and the stuff is forced through the 
die by the press so as to make a filament, and is directly 
received on a card. Then they are dealt with in a certain 
received on a card. Then it is dealt with in a certain wav. 
That, again, is from the evidence of Mr. Ballantyne. 

With reference to the carbonisation of the filament that is 
produced by thus pressing it at enormous hydraulic pressure. 
as to whether it is carbonised or not according to the defen- 
dants’ process in the usual manner there is some dispute. 1 
am not going to involve myself in a chemical discussion as 
to whether it be carbonised in the usual manner or not; but 
it is denied, I think with some show of reason, that the 
defendants do carbonise in the usual manner. I have some 
doubt as to whether they do or not in the manner indicated 
or intended to be indicated by the specification. But upon the 
question whether the defendants take or use the series of 

rocesses described in the twelve lines, beginning on page 3. 
lins 10, “ The filaments so produced and consisting of tungsten 
and carbon are then submitted to the following further treat- 
ment," or, indeed, whether they take any of them, I do not 
feel much doubt. Rightly or wrongly, I do not think they 
use any one of them. They certainly do not pass current 
through the filaments; they are not subjected to the passage of 
current in an atmosphere of steam and hydrogen. In mw 
opinion they do not use an atmosphere of steam and hydrogen 
in the sense in which that phrase is used in the specification 
or is intended by the patentee. Nor, indeed, in iny opinion, 
do they use steam at all in the ordinary sense of that word. 

The hydrogen the defendants use 15 dry, but it is said, if 
I understand the matter rightly, that though no steam or 
water vapour is introduced, an infinitesimal amount of water 
vapour, or, rather, of the ingredients, or some of the ingredi- 
ents, Which together with hydrogen will make water vapour 
or steam in the true or scientific sense—not the popular sense 
condition of the materials necessarily use. to form the fila- 
ment in the process the defendants use, and in the then 
condition of the materials necessarily use, to form the fila- 
ment. This may be so, but this is certainly not, in my 
opinion, subjecting the filament to the passage of current in 
an atmosphere of steam and hydrogen ав described or indi- 
cated in the specification; nor in my opinion js it an equivalent 
process in the sense in which that phrase is used in patent 
law: nor do the defendants employ any of the treatment 
which comes under the head of equalising. 

In the circumstances, seeing how many and which of the 
series of processes or steps prescribed by the specification are 
omitted from, or not to be found in, the method pursued bv 
the defendants and alleged to constitute infringement. bear- 
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ing in mind what I have said before as to what the only 
patented invention here ie, I am unable to bring myself to 
the conclusion that the patent has béen infringed by the 
defendants, the onus being on the plaintiffs; and I hold that 
it has not been infringed and that this action must be dis- 
m big 

As to the validity, if it were necessary for me to go into 
the matter I have serious doubts not only as to the subject 
matter, bearing in mind what the patent is for, but also upon 
the sufliciency of the instructions in the specification. 

With reference to this, I understand that upon more than 
one point Mr. Justice Warrington relied upon the evidence of 
Dr. Oberlander. I think I must say that I was not favour- 
ably impressed with the manner in which he gave his evid- 
ence. If I am to consider him as appearing in the witness-box 
in the character of an impartial ecientific expert, he did not 


appear to me to be ünbiased or as candid as I should have 


wished, and I am glad that it is not necessary for me to base 
my decision in this case upon what I might consider to be 
tbe result of his evidence. 

As to want of utility, it was not much insisted upon, but I 
do not understand that this patent has ever been worked 
commercially. . 

Upon the whole, I consider that the methods апа вепев of 
processes used by the defendante are so different from those 
particularised in the specification that there is no infringe- 
inent, and this action must be dismissed with the usual conse- 
quences. | 

Costs were granted on the higher scale. It ів understood 
that notice of appeal will be given without delay. 


HAMILTON r. MARCOKI'S WIRELESS TELEGRAPH Co, LTD. 
(Continued from p. 69.) 
THER h 


earing was resumed on Tuesday, July 18th. when Mr. 
Hamilton, the plaintiff, was further examined by Mr. Eustace Hills 
upon the agreements for the formation of the new Australian 
company. There was, he said, first a provisional agreement dated 
1912, out of which the agreement of 1913 resulted. By the agree- 
ment price was to be £41,000, in £1 shares, plus a sale of 
apparatus; the apparatus was subsequently reduced into money, 
ao that together the price might, in round figures, be stated 


at £65,000, and he claimed commission ‘on that transaction . 


эл well as upon a number of ship installations and upon certain 
apparatus sold to the new company, who took over existing 
stations and purchased plant for new installations from the 
defendant company. Witness gave details of a number of ships 
which had been fitted with wireless by the company during the 
Period of his agreement of service with them upon which he 
claimed, he said, £10 per ship for the installation and 5 per cent. 
of the royalty subsidy from ships fitted with defendants’ instal- 
lation through orders secured by him. As to certain ships the 
defendante' had brought money into Court, and about them there 
was no dispute. His claim was really under two heads—first, as 
to lines as to which defendants had not made payments, and 
secondly, for certein additional ships on lines from which they 
admitted payment wasdue for some ships. There was also a claim 
for an out-and-out sale of an installation for a ship, upon which 
he claimed a percentage. 

In cross-examination by MR. PoLLOCR, K. C., the witness said 
be claimed for any business done by the Marconi Co. within his 
territory at any time. 

Asked what was the limit of ‘time over which he would con- 
tinue his claim, Witness replied that he should think during the 
whole of his life, as when he joined the Marconi Co. he took over 
to them all his business and all his friende. It must not be for- 
gotten that wireless telegraphy was not an ordinary thing that 
could be picked up anywhere. 

On July 14th Mr. Hamilton was further cross-examined by Mk. 
PoLLock. He was unable to say whether an installation set up, 
which was within the Admiralty agreement of 1903, would come 
within his agreement, as the question was one which had yet to 
be decided. The Australian fleet belonged to Australia; but the 
New Zealand ships became a branch of the British Navy. It 

upon the agreement made between the Marconi Co. and 
the Admiralty whether they got something beyond the agreement 
of 1903 as regards royalties. He would expect to be paid on the 
value of the apparatus supplied. For seven years before his agree- 
maent with the Marconi Co. the British Admiralty was fitting up 
ships with wireless installations but at that time there was no 
Australian navy, and he claimed to have been instrumental in 
wireless telegraphy to the Australian Government, 

and the negotiations in regard to it extended over a long time. 

Мк. PoLLock, K. C, opening the case for the defendant company, 
eaid that from the plaintiff's documents his claim now reached 
something over £13,000, but it might be that some other sums 
hed to be added to that, so that very heavy liabilities on the part 
of the defendanta were involved. The defendants had been found 
by the jury inthe King's Bench to have committed a breach of 
their agreement with the plaintiff, and he (plaintiff) had been 
awarded damages in t thereof. But his story now was 
fhat in addition to the two or three thousand pounds awarded by 
the verdict of the jury, he was entitled to ask for a further sum of 
something over £13,000 under the agreement. The work which 
the plaintiff did within the territorial area specifled by the agree- 
ment was confined to the period between August, 1910, and March 
1911, and he ssid that during that period the work he did for the 
company entitled him to the sum of £13,000 beyond the amount 
awarded by the jury, and that he was further entitled for the 


rest of his natural life to receive commission upon payments made 
to the company for work done by them within his territorial 
area. Commenting upon the terms of the agreement, counsel said 
the first point was what right did the contract give plaintiff to be 
paid commission on sales effected by the company for the rest of 
his natural life. It was argued for the plaintiff that there was no 
time limit, and that it was, therefore, for the term of the plaintiff's 
life. For the defence, he (counsel) argued that it was quite 
unnecessary to introduce a time limit because the agreement 
contained a margin of time in regard to other matters, and it 
was for that time alone that the defendants were liable to the 
plaintiff. In consideration of his services to the company and his 
devoting the whole of his time exclusively to the benefit of the 
company, it was agreed that the defendant should receive 5 per 
cent. on the gross value of the sales effected by the company 
within the area specified, but the agreement said only во long as 
he devoted himself to the benefits of the company. The period of 
the contracte for the installation of ships was 10 years. The 
system was to hire to the shipping companies the Marconi apparatus, 
in return for which a subsidy of £250 per annum was paid in 
most cases for 10 years, and in respect of each ship fitted the 
plaintiff was to receive £10 and 5 per cent. on the subsidy. That 
could only be meant to last for the period during which the oon- 
tract was running. It was not always ten years; in some of the 
earlier cases it was for three years only. It was necessary to put a 
time limit in the case of ships, but it was not necessary in the case'of 
the other business. The plaintiff, however, said that he was to receive 
payment for ever and ever because he had rendered services for a 
certain period. The agreement ran from May 2nd, 1910, and it 
was alleged at the trial that from July, 1912, the defendants had 
not properly treated the plaintiff by giving him information, and 
that they dismissed him for causes that were inadequate. The 
agreement said that it was to last for three years, but it was under- 
stood that it should be for a further term of three years in the 
event of the business being satisfactory. The jury had answered 
the question as to the damage the plaintiff had sustained by giving 
him £640 up to May, 1913, and for his chance of a renewal £1,700. 
The jury had estimated the value of the pecuniary benefit from 
January to May, and the plaintiff was not entitled to say that he 
could go beyond that verdict and ask the Referee to say that he 
could exercise the function of a jury and assume that they should 
have awarded some other figure. As to the second period of теў 
years, the jury had awarded £1,700 as the value of plaintiff's оћазеб 
of a renewal of the agreement. 

In reply to the REFEREE, COUNSEL said that the Judge did not 
put it to the jury whether plaintiff was entitled to commission 
during his life. The point had not been raised, nor was it argued 
at the trial. 

Mu. EUSTACE HILLs said that it was more than onoe stated in 
the course of the trial that matters of construction except in. one 
instance were to be left to the Referee. 

Мв. STUART Bevan said that the question of a life-long agree- 
ment was never raised. 

Мв. POLLOCK, continuing, said that the Judge did consider the 
possibility of a renewal. According tó the plaintiffs case, it 
seemed that they were now only at the beginning of things. The 
claim to-day was for £13,000, and it was proposed to add all the 
years of Mr. Hamilton's life to it. If that were allowed he did 
not know where the company would be when Mr. Hamilton 
died. It was not, he contended, possible for Mr, Hamilton to 
substantiate his claim of £2,751 as commission upon, the 
amalgamation of the German company with the Australian oom- 
pany. The claim was made in respect of what plaintiff called a 
sale to the company, but the transaction referred to was only a 
taking over. The amalgamated ‘company took over the interests 
of the Marconi Co. in Australia and those of the German company. 
That was not like a sale effected. It was simply the formation of a 
new company to take over the interests of both companies, and so 
bring together two competing companies in the interests of both. 
It was a domestic method of handling the business of both, but 
the plaintiff claimed £2,751 as his commission on that transaction, 
although he said that by his agreement he was to get £1,200 а 
year from it as managing director. As there was no security of 
tenure with regard to that appointment, the jury had been asked to 
say what was the value of the plaintiff's expectations in that 
direction, and they answered the question by saying that it should 
be $1,700. Dealing with the several heads of claim, Counsel said 
that the plaintiff's view seemed to be that until he came on the 
scene in 1910, Australia, so far as wireless was concerned, might be 
said to be a dark continent. The true position of things was that 
а contract was made in 1903 between the Admiralty and the 
Marconi Co., seven years before the coming of Mr. Hamilton. The 
Admiralty had an agreement under which they paid a sum of 
£5,000 a year and £20 down, for which they had the right to fit 
up Marconi wirelees on payment for the installation. The Admiralty 
was aware of the importance of Marooni's wireless telegraphy in 
1903, and they made an agreement which lasted for 11 years. The 
Admiralty had the right to provide and make their own apparatus. 
There was an item in the claim of £9,600 for the high power 
stations, and that was a claim which Mr. Hamilton said he made 
because the company wrongfully withdrew from the contract 
which they had made with the Postmaster-General with regard to 
the Imperial wireless chain. Under the agreement, which was made 
on July 19th, 1912, the sum of £60,000 was to be paid for 
the installation, and, in addition, a royalty was to be paid. 
What that would amount to it was impossible for anyone 
to say. It was not alleged that any stations under the agreement 
had been built, but it was said that they had the chanoe 
of holding the Postmaster-General to the contract, and if they 
had been built they would have боб their money at some time. 
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Plaintiff said that he was, therefore, entitled to claim the £9,000 
for the two stations which would have been within his area, and 
10 per cent. on the gross receipts which he (plaintiff) put at 
. £2,000 per annum for each station. Why it was put at that figure 
he (counsel) did not know, as there was a Treasury minute to the 
effect that no accurate forecast could be made of the probable 
receipts. There never was a contract which started upon such 
stormy waters as this Marconi contract. It was started on July 
19th and had to be ratified by the House of Commons. A con- 
siderably controversy arose upon the money vote, and there was a 
long delay. On January 15th the Marconi Co. claimed to be 
allowed to withdraw from the contract. They said that prices 
had gone up, and for that and other reasons they asked to be 
allowed to withdraw from the contract. It was nevertheless 
alleged that £9,000 was due upon the price of the stations, which 
would have been sold had the contract been carried oat. 
The words of the agreement were, however, that he 
was to receive 5 per-cent.on all sales effected by the company, 
and these sales were not effected. After a Committee had been 
sitting a long time Mr. Herbert Samuel, the Postmaster-General, 
as he then was, on July 2nd announced that he did not intend to 
enforce the contract with the Marconi Co., but Mr. Hamilton 
wanted to say that a sale was effected nevertheless. His right to 
commission was only when payment was received Бу the company. 
A more favourable contract was entered into on July 30th, 1913, 
and ratified by the House of Commons, but in December, 1914, 
the Postmaster-General abandoned the whole thing and no 
stations had been built and no money had been paid. The whole 
scheme of the Imperial chain, in fact, broke down, and there was 
no ground for saying that any portion of the £9,600 could be 
payable by the defendante. 

The REFEREE said that the reference to him was as to payments 
found due, but a payment upon certain things which had not 
happened could not be said to be due. It could not be contended 
that the money had been received by the company, and therefore 
the money could not be due. 

Mr. Eustace HILLS argued that the commission was due, 
although the money might not have been received by the principal. 

On Thursday, July 15th, Mr, POLLOCK, resuming his speech, 
said in regard to the amalgamated company, in respect of which 
the plaintiff claimed 5 per cent. on £45,000 and £10,000, that the 
amalgamation was not a sale at all, but merely a rearrangement of 
the business, It was only the old business under a rearrangement, 
so that the two rival companies might be able, instead of cutting 
the rates, to join forces and bring into the common stock the 


Fia.1.—ITALIAN MOTOR SEARCHLIGHT PLANT. 


business which had hitherto been done by the two. It did not 
involve any new business undertaken for the benefit of the old 
company. 

MR. ARTHUR CAPPALARE, the defendants’ accountant, gave 
evidence as to the various transactions in which the plaintiff had 
been engaged for the Marconi Co., and produced books to show 
what was owing to him in respect of those transactions, particu- 
larly in relation to the shipping installations, and witnesses were 
called from the various shipping companies to prove that plaintiff's 
claim in respect of the installations was not always justified, after 
which the hearing was again adjourned. 

On July 16th MR. CAPPALARE was recalled and further 
examined on the accounts of the company relating to the plain- 
tiff's work during the term of his agreement with the company, 
and the payments made to him in respect of that work. 

The hearing was adjourned until Thursday, July 22nd. 


THE ELECTRICAL AND INDUSTRIAL INVESTMENT Co., LTD. 
In the Chancery Division, Mr. Justice Younger, on Tuesday, 
July 19th, sanctioned a reduction of the capital of this company, 
in accordance with resolutions passed by the various classes of 
shareholders. 


Poster Stamps.—Messrs.W. T. HENLEY'S TELEGRAPH 
Works Co., LTD., of Blomfield Street, London Wall, E.C., have 
issued a set of half-a-dozen large poster stamps, effectively illus- 
trating in colour a number of their manufactures—namely, street 
pillars, terminal boxes, joint-box compounds, colliery boxes and 
service cut-outs. 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


An Italian Motor Searchlight. 


We have already illustrated one of the motor searchlight plants 
used by the French military authorities and also one of British 
construction supplied to our own Government. The following 
particulars of a similar vehicle, built by the Fiat Co., of Turin, 
for the Italian military authorities may also be of interest. The 
vehicle, which is fitted with a 35-H.P. petrol engine, is designed 
for a useful load of 3 tons and for a maximum speed of 20 miles 
per hour, The engine is so arranged that when the lorry is not 
travelling, it can be coupled up to a continuous-current dynamo, 
giving 100 amperes at 80 volts, The searchlight, which is carried 
on a light four-wheeled truck, has a diameter of 90 centimetres; 
it is so arranged that it can be quickly removed from the wagon, 
a length of cable carried on a couple of reels enabling the search- 
light to be used at a distance of about 130 yards from the 
current-generating wagon. Fig. 1 illustrates the outfit. 

A feature of the details of the plant is the provision of a 
magnetically-operated regulator, which acts upon the engine 
carburettor in such à way as to prevent variations in the engine 
speed when the current is switched on and off the searchlight. 
The wagon ie provided with pneumatic tires, " twins " being fitted 
at the rear; the searchlight trolley has small wheels of the cycle 


vem Circulator for Economiser. 


THE NATIONAL BOILER AND GENERAL INSURANCE Co., LTD., 
of National Buildings, St. Mary's Parsonage, Manchester, have 
introduced & device for preventing the corrosion of the pipes at 
the inlet end of an economiser, by circulating a proportion of the 
hot water from the top branch pipe with the incoming cold water, 
thus raising the temperature of the pipes above 100* F. It consists 
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Fig. 2.—SECTION OF CIRCULATOR. 


of a gun-metal nozzle inserted in the course of the inlet from the 
pump, at the throat of a coned pipe connected also with the top 
branch pipe, and acts after the manner of an injector, as shown in 
the accompanying section. The nozzle can be removed at any time 
by taking off the bolted cover. It is stated that experiments have 
shown that the temperature of the feed inlet can thus be raised to 
120-140° F. without causing a reduction of the temperature of the 
outlet water—the latter, in fact, being generally higher than 
before the installation of the circulator—and sweating and wasting 
of the pipes is prevented ; there is also less tendency for soot to 
collect on the economiser piper. The circulator is made in three 
sizes, 
Impermeability Tester. 

The Génie Ciril reports a note submitted to the Académie des 
Sciences recently by Mr. Ch, Moureu, describing an apparatus for 
testing the non-permeability to water of textile fabrics, especially 
of cloth intended for military uniforms. The device is called the 
"Impermeabilimeter," and consists of a glass cylinder A, fig. 4, 
open at both ends, graduated in depth in centimetres, and provided 
with a flanged brass collar, to which the sample of cloth F to be 
tested is secured by means of a brass ring B and bolts c. A tripod d 
with a stem jointed at Gi, and an insulating portion Go, carries a 
gilt-brass disk H, upon which is laid a disk of thin paper 1 which 
has been soaked in a solution of potassium sulphate and dried, and 
waxed for a width of 1 cm. round the perimeter. Upon the paper 
a disk, J, of very thin wire gauze, of platinum. or gilt copper, is 
placed, and H and J are connected to the poles of & battery with 
a relay В in circuit, which, when the circuit is closed, actuates the 
style of a recording chronograph, immediately afterwards breaking 
the circuit and ringing a bell. 

In the case of a fabric waterproofed with india-rubber, the disk 
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ғ is placed directly on J; if rubber is not used, a space of 5 mm. 
is left between F and J. Distilled water is poured into the 
vessel A up to a known depth, the electric circuit is closed and the 
chronograph is started. When—if at all— 
the water penetrates the fabric. it moistens 
the paper and completes the circuit, 
actuating the relay. If artificial rain is to 
be used for the test, a is turned upside down 
on the table, the top of which is set on a 
slope by means of the joint di. and a jet of 
water from a capillary orifice is allowed to 
fall from a known height upon the cloth, 


FIG. 4.— 
THE IMPERMEABILIMETER, 


Fic. 3.—" VESPER `” 
HEATING PILLAR, 


the water trickling off the latter. Penetration is announced 
automatically as above described. Thus, it is claimed, the water- 
proof qualities of cloths can be measured under standardised 
conditions. 

| 6 Vesper °? Heating Pillar. 

Messrs. STURGE & BAKER, of Premier Works, Sheepcote Street, 
Birmingham, have introduced a handy substitute for the radiator 
lamp, by which the lamp type of radiator can be easily turned into 
an electric fire with red, glowing heating units. 

The method consists in substituting for the lamp a Vesper 
heating pillar, which is. wound with the usual wire spiral, and bas 
two contact pins at the lower end for insertion in the socket, which 
takes the place of the lampholder, as shown in fig. 3. 

The pillars take about 500 watts, and quartz cylinders and caps 
ste supplied to slip over them with a view to improving their 
appearance. The makers suggest as a good plan to replace only 
part of the lamp*, and thus obtain a dual heating system. 


Simplified Method for Calculating Illumination. 


Methods of figuriog illumination are ordinarily so technical 
that they are not understandable by many contractors, and hence 
little care, other than rule of thumb methods, is taken with the 
smaller illumination problems. . 

The accompanying chart сап be easily and quickly employed to 
determine the proper number of lamps to use in lighting a given 
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Fic. 5.—ILLUMINATION CHART. 


area. When it is used in connection with the table of average 
intensities given below, any ordinary problem can be accurately 
solved. This chart and table are supplied to the canvassers of the 
Texas Power and Light Co., Dallas, Tex. Attention should be 
given to spacing units во вв to secure uniform distribution. The 
amp size should be chosen во as to obtain as nearly as possible a 


number of squares, in no case less than 10 ft. on a side, one lamp 
being used in the centre of each square. 

In order to get the best results, lamps should be hung at distances 
above the plane to be lighted as indicated below, п. representing the 
distance between two lamps, which, in the case of the square 
arrangement, will equal the side of a square. 


Height 

Type of reflactor. above plane. 
Extensive HET "T T 0`5р 
Intensive · ... "A Py ay 0'8D 
Focusing $a sg € ^ 1°3D 
Concentrating cee с eae es 2˙00 


VALUES OF “A "INTENSITIES IN FOOT-CANDLES 
RECOMMENDED FOR VARIOUS SERVICES. 


Auditoriums ... e 2'0 Residences — hall es 07 
Ball room e. 2˙0 Reception room 1:0 
Banks—general 30 Dining room 3 ЖБ 
Banks— desks 5'0 | Kitchen ve» 2'0 
Bar rooms SY . 3% | Bedroom à . 15 
Barbers’ shops... -. 40 . Bathroom isa s o3 
Billiard halls—tables... 6˙0 Show window... 20°0 
One. uv 5s ves; "870 Stores—Clothin 3˙0 
Church... = 20 Drug A 3'0 
Court rooms o 35 Grocery T m) 80. 
Drafting room... ss 80 Hardware S „e 80 
Library—reading room 3˙0 Jewellery -— e 50 
Offices —general en 60 Shoe Ж soe B'O 
Postal service ... „ 70 General merchandiee... 3'0 
Pool tables „ 60 | 


— Electrical Review and W. Electrician. 


BUSINESS NOTES. 


Consular Notes.— FRANCE —The American Consul 
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* 


at Havre, in a recent report, states that Havre maintained in 1914 


its rank as the most important copper market in France. The 


total imports into Havre in 1914 amounted to 63,905 tons, as: 


against 74.869 tons in 1913. The total exports were 8,352 tons in 
1914, against 11425 tons in 1913. 
which was established at the beginning of 1912. has developed 
steadily andit transacted alarge import business in 1914. 


The Havre copper market. 
It is 


certain that the stock in the Havre warehouses would have reached : 


a record-breaking figure if the war had not occurred to dis- 


organise business, The local copper market, however, was able to 


render the country an important service by suoplying the 


requirements of the industries engaged in manufacturing for 
the national defence at a time when, by reason of the difficulties : 


arising from the war, the eupply of copper for this purpose would 
otherwise have failed. 


The Consul aleo reports that the Société Westinghouse, of Havre, | 
was well provided with orders of various kinds during 1914. As 


regards electrical material, the most important orders related to 
large engines for steel mille, including the forges of Audincourt 


and Wendel and large generating plant for the mines at Lens, the 


Société de l'Acetylene, the gas works of Clermont Ferrand, &c. 
Numerous transformers for electro-metallurgical and other instal- 
lations were constructed during the year. The electric traction 
department of the Havre plant was aleo favoured with important 
orders, notably for the electrical material in high power electric 
locomotives for use by the Midi Railway in the South of France. 
electric traction engines and other material for the equipment of 
the French State Railways. 

COLOMBIA.—The American Consul at Cartagena reporta that 
American manufacturers furnish about 57 per cent. of tbe total 
imports of electric motors, materials and pumps entering Colombia 
through the port of Cartagena. 

The following table shows the imports of motors and parts, 
electrical materials, and electric pumps at the port of Cartagera 
during the calendar year 1914, and the principal countries of 


origin :— 
Motors Electrical Electric 
and parts. materials. pumps. 
France .. ae "T i .. = £890 $68 — 
Germany .. (a 1,188 9,425 $514 
United Kingdom 9.64t 1,627 — 
. United Btates .. 19,282 12,398 157 
All other countries 98 161 869 
Total £31,039 $28 679 $1,040 


The only possible user of electro-hydraulic valves is the Cartagena 
Waterworks, Ltd. The electric light plant, now about 19 years 
old, is owned and operated by the municipality. This plant has 
given excellent service, but the equipment will need replacing in 
the near future, and the attention of American manufacturers of 
dynamos, boilers for wood fuel, and other equipment, is called to 
this prospective trade opportunity. The local telephone company 
is а private concern. All correspondence and printed matter 
should be in the Spanish language. Specifications as to measure- 
ments should be converted into the metric system. Prices may be 
quoted c.i.f. or f.o.b, in American currency. Inasmuch as the 
import duties are specific, and are levied on the gross weight, tte 
the tare on shipments should be reduced as much as possible, ard 
the net and gross weights should be set forth in kilos, It is 
suggested that in the absence of a well organised export depart. 
ment, it would be better to transact business through one of the 
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commission houses, because those houses already control a large 
part of the import trade, and have adequate banking facilities and 
accurate credit information. 

In this connection it is interesting to note that the American 
Consul at Barranquilla reports :— e 


This Consulate again feels it necessary to call the attention of manufac- 
turers and exporters to the fallacy of a policy that would require the 
customer in Colombia to pay commission tribute to a general agent in Buenos 
Ayres. This holds good with regard to Colombia, Venezuela, the Guianas, 
Ecuador, Peru, and the West Indies. In fact, the writer is convinced that the 
establishment of exolusive general agencies in any one Republic of South 
America with a view to doing business therefrom even with neighbouring 
Republios isan error, Such action reduces the house's business radius to 
that small district within easy reach of the exclusive general agents local 

lace of business. Is virtually destroys any chance the house might have to 

o business with others of the 20 Republics of the continent. Each country 
feels itself sufficientfy important to merit the establishment of a general 
agency within its own borders, or to have itg field left open to do business 
direct with its natural trade-connection point, which, in the case of Colombia, 
would be New York, New Orleans, &o. 

Before establishing agencies in any part of South America every house 
should carefully study the map of the country whete the agent is to be 
located, and grant him.the feld which by natural routes and for natural 
reasons he can cover, and nothing more. 

No New York exporter would establish a general agency at Bombay to 
supply tools and implements and cotton goods to Yokohama, yet the distance 
from Bombay to Yokohama is probably a little less than from Barranquilla to 
Buenos Ayres. Moreover, there are regular lines of steamers between Bombay 
and Yokohama. 

Americans must disoriminate between South America as a whole and the 
various Republica of South America. This ів an important point in American 
trade propaganda and should be driven home to every merchant and manu. 
facturer of the United States. 


CHINA.—The American Consul at Canton reports that since the 
declaration of war in Europe there have been several electric light 
plants established in various cities and towns within the Canton 
district, and it is interesting to note that in most cases the orders 
for the electric end of the various plants have been sent to the 
United States. The orders for engines, however, were sent to 
England. The following is the list of orders :— 

At Kingmoon, & treaty port in the Canton Delta, there has just 
been delivered a 75-K w. one-phase alternator complete, with suction 
gas plant, An order has been secured for a second 75-K w. set 
complete with air compressor. The value of the two orders 
amounts to about £3,800. 

At Mengtsze, Yun-nan Province, a contract has been entered into 
for one 75-Kw. three-phase steam-driven alternator, complete plant, 
valued at abont £3,500. 

Sainam, near the treaty port of Samshui, two 40-Kw. three- 
phase alternators and plant, valued at about £1,800. 

Tai Lang, one 40-Kw. three-phase alternator and suction gas 
plant, valued at about £800. 

‘Shek Loing, a large town on the Canton Koulom Railway, one 
40-Kw. three-phase alternator and suction gas plant, valued at 
about £800. 

Chan Tsuen, one 30-Kw. three-phase alternator and suction gas 
plant, valued at about £650. 

Nanning, the capital of the Kwangsi Province, one 75-K w. and 
two 40-K w. three-phase alternators and switchboard complete, 
valued at about £1,200. 

Dissolution.—BincH & Harris, cycle manufacturers 
and electrical engineers, Nuneaton.—Messrs. E. H. Birch and 
J. Harris have dissolved partnership. Mr. Birch will attend to 
debts and continue the business. 


Grand Trunk Railway.—T hose interested in and familiar 
with Canada are aware of the important part of the great railways 
of that country play in ita colonisation and development, and they 
will no doubt be more than interested in the cable news just to 
hand from the Canadian headquarters of the Grand Trunk railway 
system to the effect that commencing Tuesday, July 13th, an 
up-to-date through passenger service— Toronto to Winnipeg and 
Winnipeg to Toronto via Cochrane and the new Trans-Continental 
route, operating thrice weekly, has been inaugurated. This new 
service will consist of the latest designs in standard and tourist 
sleepers, dining car coaches and colonist cars. Besides the 
important fact that this now affords the G.T. Railway an unbroken 
service from the Atlantic to Prince Rupert on the Pacific Coast 
with steamship connection to Vancouver and Victoria, B.C., 
Seattle and California points, U.S.A., through all the well-known 
commercial and tourist centres, including the finest scenery in the 
Canadian Rockies, it is opening up to the settler and tourist new 
fields rich in agricultural, mineral and scenic wealth. It is antici- 
pated that this latest development will strongly appeal to visitors 
to Canada from Great Britain. 


Catalogues and Lists. — CRYPTO ELECTRICAL Co., 
Acton Lane, Willesden, N.W.—Twenty-two-page illustrated cata- 
logue containing some general notea regarding their alternating- 
current motors, and tabulated horse-powers, speeds, prices, weights, 
&c., of single, two and three-phase motors for various periods, 
also prices of no-volt and overload releases, speed reduction gear, 
and polishing motors. The smallest motor included is a 3 E P. and 
the largest 25 H.P. A table gives information relating to the 
power required to drive various olasses of machinery. 

Messrs. STURGE & BAKER, Premier Works, Sheepcote Street, 
Birmingham.—lIllustrated and priced leaflets relating to cord 
absorbers ; ' Vesper pillars and sockets for electric fires ; 
lights" (domestic and factory patterns of fittings with swinging 
arms and extensible devices); and Premier switches. 

Epison & Swan UNITED ELECTRIC LIGHT Co., LTD., Ponder's 
End.—A new illustrated postcard has been prepared, copies of 
which are being supplied, over-printed, to their customers. The 
design shows a Royal Ediswan drawn-wire lamp, and suggests its 
use as an aid to economy in keeping the Bills down, the Bills 
in this particular casa being the Supreme War Lord and his 
devoted son, the Clown Prince. 


“trolley ' 


GENERAL ELEOTRIO CO., LTD., 67, Qaeen Victoria Street, 
London, E.C.— Bulletin No. 10 (36 pages) containing a detailed de- 
scription, excellently illustrated, of the condenser system of pro- 
tection againet surges. 


Book Notices.—74e A. B. C. of Electricity. By W. H. 
Meadowcroft. New York: Harper & Brothers. Price 28.— This 
book, which is written in the popular style (many of the para- 
graphs beginning with Now," or Well") haa been enlarged and 
reset. It makes no pretentious claims, and is couched in simple 
language; as it ia now in its third edition, it evidently fills a want. 

" Proceedings of the Rugby Engineering Society, 1918-14." 
Vol. XI. Rugby: The Society. Prioe 108. 6d. 

* Bulletin de la Société Internationale des Electriciens.” Vol. V, 
No. 43. June,1915. Paris: Gauthier-Villars. Price 3 fr. 

" The Beama Journal.“ July. No.3. London: British Eles- 
trical and Allied Manufacturers’ Association. Price ls, 

National Physical Laboratory Colleote ! Researches. 
1915. London: Harrison & Sons. Price 128. 

"The Manual of Electrical Undertakings and Directory of 
Officials, 1915-16." By E. Garcke, Vol. XIX. Electrical Press, 
Ltd. Price 218, net. 


Vol. XII. 


Trade Announcement.—Messrs. HANDLEY & ROBIN- 
вом, LTD, of Dublin, have opened another branch office at 42, 
Great Charles Street, Birmingham, for the purpose of extending 
theirelectrical contracting business, and they will be pleased to receive 
price lists and catalogues from manufacturers. 


Bankruptcy Proceedings,—Jouw Boutt & JOHN 
Hua@a Bout (trading together in co-partnership under the style or 
firm of John Boult), electricians, 3, Grosvenor Street, Chester.— 
The first meeting of oreditors was held at Chester on July 14th, 
when the statement of affairs showed liabilities amounting to 
£603, and assets valued at £578, the estate disclosing a deficiency 
of £25. The failure of the debtors was due to insufficient capital, 
coste of actions taken against the firm, and the effects of the war 
upon the cash sales. The separate estate of John Boult disclosed 
liabilities of £1,487 and assets of £801. It was decided to appoint 
Mr. Parkin S. Booth, accountant, 2, Bixteth Street, Liverpool, 
trustee. 

VERNON GEO. Совв, electrical engineer (trading as Longdon and 
Cobb), Nottingham.—A pplication for debtor's discharge to be heard 
August 19th, at Nottingham. 


LIGHTING and POV POWER NOTES. 


Argentina.—The Compania T Transatlantica de Electri- 
cidad recently applied to the Municipality of Buenos Ayres for 
authorisation to extend its services to suburban districts where 
population is relatively scarce, by means of overhead cables, as the 
installation of subterranean cables would be too expensive to be 
justified by the revenue therefrom. The Itendencia has now 
issued a decree conceding the authorisation asked for with a stipu- 
lation that when the consumption exceeds a specified quantity, 
the overhead cables shall be replaced by underground ones. 

The correspondent of Za Хасіоп at Lincoln (Buenos Ayres) 
says: “ А contract is about to be signed between the municipal 
authorities of this district and an important German firm in the 
Federal Capital whereby the latter take over the lease of the 


electric light and power, and water supply services belonging to 


the former. The completion of this arrangement would imply the 
rescission of the contracts now existing between the municipality 


unnd the company at present exploiting these gervioes."— Review of 


the River Plate, 
Australia.—A company has been formed to supply 


Toora and Foster (Victoria) with electric current generated by 
water power.— Tenders. 


Aylesbury.—-The U.D.C. has decided to adopt the fol- 
lowing arrangement for supply to showroom premises :—That 
each consumer be charged 100 units per annum at 6d. per unit, to 
be paid quarterly, winter 30 units per quarter, and summer 20, 
after which consumption is to be charged for on the power sliding 
scale. The Market Theatre Co. is to be supplied at a flat rate of 
3d. per unit. 


Barnes.—ELREOrRIO CooKiNG.— Following his report in 
February last, the electrical engineer has submitted an additional 
report on the question of installing electric cookers in certain pro- 
perty belonging to the Council. He recommends installing, to 
commence with, 12 cookers, costing £4 each, and estimates the 
average consumption of energy per cooker at 621 unita per annum, 
taking 18 units a week in the summer and 6 units a week in the 
winter. An extra charge of id. per unit would, on this basia, 
return 138. per annum, which would cover interest, redemption 
and maintenance. These figures have been obtained from observa- 
tion with two experimental cookers, It is, therefore, proposed to 
charge ld. per unit, being 44. for the Public Health Committee to 
cover its outlay, and 3d. for the supply of energy including meter- 
ing. The Gas Co.'s charges are a connecting fee of 10a., plus 
18. 6d. a quarter meter rent and 6d. a quarter stove rent, with gas 
at 28. 4 d. per 1,000 cb. ft. The Public Health Committee recom- 
mended that the proposed scheme be carried out. 
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Barnsley.—L.G.B. Inquiry.—The Corporation has 
decided to proceed, if permission be granted, with part of the 
electricity extension scheme, and a L.G.B. inquiry was held last 
week into an application for power to borrow £21,850. 

In response to communications from the Home Office and mili- 
tary authorities, the Corporation has resolved to suspend publio 
lighting of the streets except on Saturday evenings, and the area 
to be lighted, &o., is left to the discretion of the chairman of the 
Electricity and Lighting Committee. 


Bath.—PRICR INxcREASE.— The E. L. Committee of the 
T.C. has recommended that the price of ourrent bs advanced to 
Б}4. per unit as from September 29th, an increase of 10 per cent. 


Вагу St. Edmunds.—YzAR's WoRKING.—According 
to the East Алдап Times, for the past year the electricity depart- 
ment's working cost, including £800 for new plant, amounted to 
£4,138 ; interest amounted to £1,039, and sinking fund to £975, 
making a total of 26,158. Some 404,000 units were sold repre- 
senting £5,679. Due to exceptional causes the works costs were 
heavier than previouely ; 75 motors of 420 H.P. are now connected 
to the supply, and it is reported that the experimental free wiring 
scheme, under which current is supplied at 6d. per unit through 
prepayment meters, has been very well received and some 10 
applications are now in hand. 


Continental.—RusslA.— The ‘Petrograd Waterfall 
Power Distributing Co." has petitioned the Veaborg Government 
for permiesien to construct the necessary works at the Rouchial 
Waterfall, which the company desires ta exploit. It is intended to 
construct the barrage and works on land belonging to the company 
at the Korvankoeky Waterfall, about 3 km. farther down than the 
Rouchial Falls, According to the Finland Hydrographical Bureau 
1,200 cb. metres of water per second pass Vdobea, and it is con- 
templated to install nine groupe of machines, each of 10,000 H.P. 
The total power to be generated by the station is estimated at 
80,000 H. P. 

ITALY.—Àn important hydroelectric scheme, which has been 
under consideration since the year 1900, has just received Govern. 
ment authorisation. It consists in linking the international 
station at the Simplon Tannel with Lake Maggiore by means of a 
navigable canal utilising a part of the navigable course of the 
River Toce. It will provide hydraulic power equal to from 7 to 
15,000 Kw. for the generation of electricity, and ita cost is estimated 
at 7,771,770 lire. The canal consists of four sections, fed from the 


Toce by as many intakes, and involving the creation of a number . 


of falls of varying power, each capable of being used for the 
generation of electricity.— Rerista Técnica d Elettricità. 


Barwen.—YzaR's Workinc.—At the beginning of the 
year there was a balance of net profit of £1,191 on the electricity 
undertaking, of which £500 was transferred to the rates; the 
result of last year’s working showed a net profit of £279, and the 
disposable balance to carry forward was therefore £970. No oon- 
tribation is to be made in aid of the rates during the current year, 
owing to the necessity of raising the working balance of the 

t. Since the commencement of the works in 1899, 
43,270 has been contributed to the rates, and £1,991 received 
from the rates. The units generated during the past year totalled 
2,484,297 ; private consumers took 1,566,053, and tramways and 
public lighting ac ounted for 576,960. The cost of generating 
averaged 59d. per unit, against 60d. in the previous year. 


Glass Houghton.—E.L. Supptry.—The Pontefract 
R D.C. has decided to raise no objection to the proposal of the 
Yorkshire Electric Power Co. to lay cables in the principal roads 
and in Carr Lane. 


Holmfirth.—Scuoo. Licating.—The Education Com- 
mittee has decided to request the West Riding County Council to 
provide electric lighting at the Holmfirth School ; during the disous- 
aion by the Committee, a member stated that no end of trouble and 
accidents had attended the present system of gas lighting, and it 
was thought that public baildings should be lighted by electricity 
as an example to the public. 


Hurst.—Prorosep E.L.—The D.O. has been asked by 
the Ashton Corporation if it would be prepared to consider the 
question of taking a supply of electricity in bulk from the Cor. 
poration for the use of persons in the Hurst district. 


Hythe (Kent).— ELECTRIC PuwPING.—The T.C. has 
aecepted the offer of the Folkestone Eleotricity Supply Oo. to 
pump water at the Saltwood reservoir at 3d. per 1,000 gallons, 
provided a temporary plant is installed to see if the well will 
yield 40,000 gallons per day, the Council to pay the expense if that 
quantity is not produced. 


India. —The Sigua (Jherria) Electric Supply Co. is the 
mame of a new undertaking which has lately been formed in 
Calcutta, with a capital of 1,200,000 rupees. 


Kilkee] (Co. Down).— STREET LIGHTING.—An agree- 
ment between the District Council and the Irish Towns Electric 
Light and Power Co., for the lighting of streets and roads, provides 
for the erection and maintenance of 60 lampe at an annual rent 
of 465 16e, which involves a rate of 1d. in the E on the area of 


King’s Lynn.—PRIOER ІхсвклвЕ. — The Т.О. has 
decided, owing to the increased cost of fuel, &o., to raise the price 
of current for lighting from 4d. to 41d. per unit, and the charg 
for power by 5 per cent, all round. | 


London.—St. Pancras.—As a result of further con- 
sideration of the question of deferring boiler extensions at the 
King's Road station, the Electricity Committee recommends the 
B.C. to agree to the installation of two of the four proposed boilers 
and the carrying out of certain necessary constructural work, at а 
cost of £24,365, thus deferring some £25,000 expenditure, being 
the additional amount required to complete the scheme. 

The accounts of the electricity undertaking for the year ended 
March last show that 10,649,000 unite were sold, as against 
11,100,000 in the previous year. The revenue amounted to 
£87,052 as compared with £93,483 ; and the net profit to £6,620, 
as against £12,418 in the previous year. 

SHOBEDITCH.—The В.О. has been recommended, at the request 
of the L.C.C., to limit the expenditure under the order sanctioning 
the borrowing of £500 for the purchase of electricity meters, 
during the duration of the war, to the provision of meters for 
consumers doing work for the Government. 


New Zealand.—The Te Kuiti electric light duplication 
si is to be commenced shortly, the cost is estimated at £4,000. 
— ers, 


Portsmouth.—YkaAR's WoRKING.—The accounts of 
the electricity undertaking for the year ended March last show 
that 3,779,600 units were sold, the total revenue, £51,608, being 
lees than that of the previous year. The total working coste, 
including some £600 for grants to employés with the Forces, were 
only £100 in exoess of thoee of 1913-14, but due to the falling off 
in revenue, the net balance on the year's working was only £386, 
as compared with £3,842 in the previous year. The department 
йж an insurance fund of 37, 052, and a reserve fund balance 
of £30,724. 


Stamford.—Parice INcREASE.—The Urban Electricity 
Sapply Co. has informed the B. of G. that, owing to the increase 
in the cost of prodaction, the price of current for all purposes had 
been advanced 10 per cent. as from July Ist. 


Stratford-on-Avon.—The T.C. has decided not to 
allow the Electricity Co. to vary the terms of the agreements for 
the supply of current entered into with the company. The 
application was for an increased price per unit to.be charged. 


Swansea.—ProposeD SuOwROOM.— The E. IL. Com- 
mittee proposes to establish a showroom in Wind Street in con- 
nection with the electricity undertaking. : 


Swinton and Pendlebury.—The U.D.C. has given 
permission, under the agreement which exists between the Council 
and the Lancs. E.P. Co, for the company to supply electricity for 
power purposes to Bridgewater Mill, Pendlebury. Extensions to 
the electrical equipment of Messrs. Matthews & Yates's works are 
in contemplation. 


Tasmania,—The Hydro-electric Power and Metallurgical 
(&., Ltd., is entering into a contract with the Tasmanian Govern- 
ment for a bulk supply of power for use in its proposed works. 
The initial quantity of power required will be 9,500 H.P.— Tenders. 


Thornley (Durham).—The Weardale Coal and Iron 
Co. has offered a reduction of 25 per cent. of the total amount of 
the aocount for electric lighting, and the Parish Council has agreed 
to accept this offer. 


Walkden,—T wo electric pumps installed in the Seven 
Feet" mine at the Ellesmere Colliery, Walkden, to work alter- 
nately, are capable of lifting to a considerable height 1,100 and 900 
gallons per minute, and in congequence of their use it has been 
decided to dispertse with the old Roughfield pumping pit, a quarter 
of & mile away. 


West Yorks.—Prov. ORDER.— In regard to the deci- 
sion of the Electrical Distribution of Yorks, Ltd., to apply for 
powers for lighting in different areas of the West Riding, the 
Featherstone U.D.O. and the Penistone U D.C. have decided to 
interview the company's engineer, and the Rawdon D.C. has 
decided to deal with the matter in Committee. The Midgley D.C. 
has declined to agree to the company's proposal. 


Wetlierby,—PRov. Orper.—The B. D. C. has decided 
to make application for a provisional order to enable the Council to 
provide electric lighting at Boston Spa. 


Winchester.— VEAR's WonkKING.— For the year ended 
March 31st last, 955,623 units were sold. as compared with 739,529 
in the previous year. The maximum load was 639 kw., and the 
connected load 2,294 KW., of which 1,506 Kw. was lighting. The 
coal used per unit sold amounted to 5:12 lb., costing 4 15d., and 
the total working costa were ljd. per unit. The gross revenue 
for the year was £14,619; the gross profit £6,601, and after 
meeting interest and sinking fund charges, and sundry charges 
(£269) the net surplus was £1,317, as against £104 in the previous 
year. During the year power and heating units increased by over 
50 per cent., and heating cooking connections at March totalled 
410 KW. 
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TRAMWAY and RAILWAY NOTES. 


Ashton-under-Lyne.—The rather complicated ticket 
system on the cars between Ashton and Hurst has been abolished, 
and an agreement has been arrived at between the two authorities 
whereby all receipts on the Hurst section up to £3,600 per annum 
will be divided as follows :—Ashton 62 per cent, Hurst 38 per 
cent., with an equal division of all receipts over 43, 600. 


Australia.—It has been officially announced that the 
electrification of the Melbourne suburban railways is still being 
blocked by delays in delivery of equipment, and a further delay of 
six months is now announced ; the probable date for commencing to 
run the first electrified section is given as December, 1916. This is 
the Sandringham to Easenden line, after which the Melbourne to 
Williamstown line, including the racecourse, will be dealt with. 

The latest report on transport and communication issued by the 
Commonwealth statistician shows that the total length of elec- 
tric tramways line in Australia open for traffic at Jane 30th, 1914, 
was 357] route-miles, of which 1452 miles are in New South 
Wales and 62 miles in Victoria. The capital cost amounted to 
210,544 235, excluding the North Melbourne tramway and 344 
miles in Queensland.— Tenders. 


Blackpool.—Yrar’s WORKING.— The annual report of 
Mr. Charles Furness, the general manager, on the working of the 
Corporation tramways shows that the department has been hard 
hit by the war. The gross profit was £31,255, a dropof £10,000 
compared with the previous year, and the net profit fell off by 
a similar amount. However. 512.000 was given to the rates, 
and the balance of £1,736 placed to reserve. The passengers 
carried, 13,624,000, were some 665,000 less, while the car-miles 
run increased by 9,700. Tae report draws attention to the 
rapid increase in the number of contract ticket-holdere, who now 
number 1,466, bringing in £4,146 in revenue. Mr. Furness points 
out that these passengers are being carried for less than the average 
operating expense per passenger (79 d.), and, in fact, that they are 
being subsidised to the extent of jd. per journey. A recent census 
showed that contract journeys were one-fifth of the total. It is 
noteworthy that the promenade route contributes 45 per cent. of 
the revenue, which last year reached 16°65d. per car-mile. The 
department has & reserve fund of £4,101, and & permanent way 
renewal fund of £14,381; its total allocations since 1896 have 
reached £16.810 to reserve, £56,161 to permanent way and other 
renewals, and, in addition, £77,497 to the rates. 


Continental,— Russta.—Extensive public works are 
in course of execution in Perm, including the construction of tram- 
ways, the length of which will be 16 versts— 103 miles; the elec- 
trical station is being extended correspondingly. All large public 
concerns will belong to the town, and no concessions are being 
granted; deficita are quite expected in the operations of the 
first one or two years. The money, 34 million roubles, was raised 
. in England, but owing to increased cost of materials and labour 
since the estimates were made, a further loan of 1 to 14 million 
roubles will have to be issued. 


Darwen,—YeEar’s WORRKINGd.— Тһе result of the year's 
working of the Corporation tramways was a loss of £729—£172 
on the Darwen section, and £557 on the Hoddlesden section. The 
total car-mileage was 267,670, an increase of 758 ; and the decrease 
in fares amonnted to £987. On the Darwen section the receipts 
averaged 14°2d. per mile, the total working expenses were 10˙8d., the 
interest aud sinking fund charges 3°64., and the resulting loss was 
‘17d. per mile run. On the Hoddlesden section the receipts were 
12:51. per mile, working expenses 11'3d., interest and sinking fund 
charges 4'9d., and the loss 367d. per mile. 


London.—L.C.C.—The award of the Conciliation Board, 
which has been considering the demands of the'tramway employés, 
is adverse to the men on practically all points, except the war 
bonus of 3s. a week, which it is proposed to extend to men earning 
40в. а week and under. About a third of the men object to the 
award, and it is proposed to take a ballot with a view to the matter 
going to arbitration. The Finance Committee considers that the 
effect of the award will be to increase the deficiency on the working 
of the Council’s tramways to such an extent that the general 
reserve fund will not be able to meet it. 


Rawtenstall.—It has been decided that £400 from the 
renewal and reserve funds of the tramways undertaking, and 


£1,500 from the renewal and reserve funds of the electricity 
undertaking be invested in the war loan. 


Swanscombe.—The P.C. has decided not to consent 
to the application of the Dartford and District Tramways Co. for 
an extension of time for constructing the tramways in the parish. 


CONTRACTS OPEN and CLOSED. 


OPEN. 
Australia. —ADELAIDE.—August 25th. Dry cells, earth 


clips, recording counters, aud various other instruments and 
apparatus, for the P.M.G. Ses Official Notices" July 9th, 

September lst. Condensers, testing sets, rheostate, Morse 
sounders. and Wheatstone transmitters, for the P. M. G.“ See 
i‘ Official Notices to - day. ` 


PERrR.— August llth. Measuring instrumente, for the P.M.G. 
See Official Notices July 16th. 

August 25th. P. M. G. One ton of crushed salammoniac, and 
14 tons of steel galvanised wire. See Offloial Notices” to-day. 

SYDNEY.—September 13th. Council. A. C. and P. C. electric 
motors. Specification (103. 6d.) from E. L. Department, Town Hall.“ 

September 6th. Metropolitan Board of Water Supply and 
Sewerage. Centrifugal pumps and electric motors at Richmond 
pumping station." Acting Secretary, 341, Pitt Street, Sydney. 

Specifications for the items marked * oan be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


Aylesbury.— July 28th. Electric motor and pump 
capable of lifting 5,000 gallons of sewage per hour, with lift 
19 ft. 3 in., &», for the U.D.C. Mr. W. H. Taylor, Engineer and 
Surveyor, Town Hall. 


Bradford.— Eleetric lighting of five through houses and 
workrooms adjoining, in Arnoliffe Terrace and Woodhead Road, 
now in course of erection. Specifications, &c., may be seen on the 
works on application to Mr. T. P. Cowling. Tenders to be delivered 
to 93, Horton Road, Bradford. 


Bristol.—August 23rd. Corporation. One 6,000-Kw. 
three-phase steam turbo-alternator with condensing plant. See 
" Official Notices " to-day. 


Dublin. — July 26th. Corporation. High and low- 
pressure cables and accessories, transformers, transformer pillars 
and electricity meters, See “Official Notices” Jaly 16th. 


Guildford.—Motor-driven fan, for the Guildford Elec- 
tricity Supply Co. See " Official Notices” to-day. 


Leith.—July 26th. Corporation. Twelve or six months’ 
supply of washed pearls (9,000 or 6,000 tons) for the Electricity 
Department. Specifications from the Burgh Electrical Engineer. 


London.—L.C.C.—Tenders are to be invited for instal- 
lation of electric light at the new West Norwood fire station. 


Middleton:—August 10th. Corporation. Coal for the 
elestricity works. Particulars from Mr. 8, Pauls, Electrical 
Engineer. | 


Morecambe. — July 24th. Corporation Electricity 
Department. 2,000 tons of coal or slack. See Official Notices 
July 2nd. 


Rotherham.—July 24th. Corporation. 10,000 tons 
smudge and pea nuts; single vulcanised bitumen-covered cable, 
H. T. cable, rubber-insulated cable, trolley wire; ampere-hour 
meters. See Official Notices July 16th. 


Salford.—July 26th. Corporation Electricity Depart- 
ment. Steam piping and separator, and cast-iron water piping. 
Borough Electrical Engineer, Frederick Road, Pendleton. 


Sheffield.—July 30th. Water service conduit screen 
chamber, penstocks, valves, piping, &., for the Electrie Supply 
Committee. Mr. S. E. Fedden, General Manager and E agineer. 


South Africa,—Beaurort West (CAPE).—S»ptember 
14th. Municipality. Suction gas engines, dynamo, booster, switch- 
board, battery, &c. ; also poles, copper wire, insulators, street lamps, 
service connections, meters, &o. Specifications, on deposit of five 
guineas (returnable), from Mr. Chas. G. Trevett, A. M I. E E., 70. 
Fletcher's Chambers, Cape Town. Tenders to Town Clerk, Beaufort 
West, 


— 3 = — — — * 


CLOSED. 


Australia,—The following contracts have been placed :— 
Viotorian (State) Coal Mine.— 
H.D. bare copper wire, 7/14, 7/16, 7/18; £41, £27 and £15 per mile.—B.I. and 
Helsby Cables. ` | 


Shire of Demboo»la (Vic.).— 
52-B. H. P. gas engine, suction gas plant, &c., £958. —R. Hornaby & Sons. 
Generator booster spares, fuses, and testing sets, £896.—Edison & Swan 

U.E.L. Co., Ltd. 
Battery (D. P.), £717.— T. К. Steanes 
Switchboard and erection of power.house equipment, £2417.— Edison and 
Swan U.E.L Co., Ltd. 
Poles aud outside equipment, £350.—M. W. Clements. 
Aluminium cables, £272.—W. G. Watson & Co. 


—Tenders, 
Ashton-under-Lyne.—The Electricity Committee has 
accepted the tender of Mr. B. Evans for 1,000 tons of Kiveton Park 
slack coal. The Market Lighting, &c , Committee has accepted the 
Lancashire Electrical Engineering Co.'s tender for substituting 
half-watt lamps for the remaining arc lamp: in the market. 


Barnsley.—The Guardians have accepted the tender of 
Messrs. Henry R. Levenson & Co., of Leeds, for the wiring for 
electric lighting of the able-bodied men's block and the workhouse 
workshop for £12, the infants’ bungalow at £7 10%, and the 
nurses’ home at 222, 
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Chesterfield.—The T.C. has provisionally accepted the 


tender of the Brush Electrical Engineering Co., Ltd., for a trans- 
former, at £266 ; and that of the British Westinghouse Co., Ltd., 
for switchgear extensione, at £500. 


Doncaster.—The Corporation has accepted the tender 
of Messrs. Babcock & Wilcox, Ltd., for a new water-tube boiler for 
the electricity works. 


Heywood.—The Town Conncil has sealed the following 
contracts : — 

p.c. switchboard at the electricity works.—Bertram Thomas. 

60? x w. booster rotary, &c.—B.W. Electric & Manufacturing Co., Ltd. 

Reversible battery booster. - Phoenix Dynamo Mfg. C»., Ltd. 

Overhead siogle E.. r. line —B. I. & Helsby Cables, Ltd. 

Temporary building at the electricity works.—Blakeley & Wild. 


Government Contracts,—List of new contracts for 
June, 1915 :— 
WAR OFFICE. 

Cab'es and wire.—B.I. & Helsby Cables, Lid. ; Callender's Cable and 
Construction Co.. Ltd.; Connolly Bros., Ltd.; Craigpark Electric 
Cable Co., Ltd. ; W. T. Glover & Co., Ltd.: W. T. Henley's Telegraph 
Works Co., Lsd.; Hooper's Telegraph & І.В. Works, Ltd. ; Johnson 
and Phillips, Ltd.: Johnson, Matthey & Co., Ltd.: Liverpool! Electric 
Cable Co., Ltd.; Macintosh Cable Co., Ltd.: Midland Electric Wire 
Co., Ltd.; St. Helens Cable & Rubber Co., Ltd.; Siemens Bros. & C»., 
Lied.: Ward & Goldstone, Ltd.; Western Electric Co., Ltd. 

Conduita and fittings —General Electric Co., Ltd. 

Motor-converters.— Bruce Peebles & Co., Ltd. 

Electric lamps.— Edison & Swan U.E.L Co., Ltd.; Eli Griffiths & Sons; 
A. Lyons & Wrencb, Ltd. 

Electric motors.—Blec. Construction Co., Ltd. 

Works services.—Batteries at Scott's House and Whitley Bay: Siemens 
Bros. & Co., Ltd. Electric generating set, Didcot: Drake & Gorham, 
Ltd. Electric lighting, Ford House, Devonport: Corse & Co. 

Ікра Orrice Strong DEPARTMENT. 

Wireless apparatus.—Marconi Wireless Telegraph Oo. 
amos.— Lancashire Dynamo Co. 

orse keys.—Siemens Bros. & Co. 

Lighting spares.—J. Stone & Co. 

Rrandards.—Siemens Beos. & Co. 

Telephone sets. General Electric Co. 

Crown AGENTS FOR THE COLONIES. 

T.legraph apparatus. —Marconi Wire'ess Telegraph Oo., Lt i. 

Post OFFICE. 

Telegraphic apparatus.—T.R., G P. & N Works Co., Ltd. 

Telephonic apparatus — Western Electric Co., Ltd. 

Submarine cable.—Siemens Bros. & Co., Ltd.: Telegraph Construction 
and Maiotenence Co., Ltd. 

Telephone cable.—W. T. Henley's Telegraph Works Co., Ltd.; I. R., G.P. 
and Telegraph Works Co., Ltd.; New Gutta-Percha Oo., Ltd. ; 
Siemens Bros. & Co., Ltd.: Western Electric Co., Ltd.; B. I. & Helsb 
Cables, Ltd. 

Dry cells.—Siemens Bros. & Co., Ltd. | 

Copper wire.— T. Bolton 4 fons; ВІ. & Helsby Cables, Ltd.: Elliott's 
Metal Со. ; Johnson & Nephew, Ltd.: Shropshire Iron Co., Lid. 
Е Amith & Co, tincorporated in the London Electric Wire Co. an 
Smiths, Lit J.). 

Copper wire, covered. London Elec rie Wire Co. & Smiths, Ltd. 

Laying dacts.—City & South London Railway diversion, Southwark 
section: J. A Ewart, Ltd. 

Laying ducts and pipes.—City & South London Railway diversion, City 
secti 


on: J. A. Ewart, Lid. 
Lifts. — Sap-rintending  Engineer's headquarters, Denman Street: 
Waygood-Otis, Ltd. 
Modification of existing "A" and "B" positions at Dublin Telephone 
Exchaoge.— Western Electric Co., Ltd. 
Н.М. Orrics or Worss. 


Supply of switchboard fire extinguishers to March Bist, 1918.—British Fi 
Apptíances Co., Ltd. ' id 


Ledbury.—The B. of G. has accepted the tender of 
Meras. F. C. Swift & Co. for the installation of eleotri» bells at 
the vagrant wards. | 


London.—L.C.C.—The Highways Committee reporta 
that arrangements have been made for only one of the two 
f 000. Kw. turbo-generators required for the Greenwich generating 
station to be constructed at the present moment. The Council is 
t» retain the option, up to six months after the termination of the 
war, of ordering the second machine at the price included ia the 
eompeany's tender adjusted to correspond with any increase or 
derrease in the cost of materials and labour prevailing at the time 
of ordering the machine, compared with the cost of materials and 
lahour prevailing at the date of the tender. 

In view of the exceptional circumstances prevailing, the Oom- 
mittee has authorised ths purchase. for use at the Greenwich 
generating station. of coal as and when it can be obtained. Under 
this authority about 16,223 tons of coal have bsen purchased under 
evntract, at a cost of about £14.980, and about 15.295 tons out of 
coatract, at a cost of approximately £21,120, during the quarter 
ended June 30th, 1915. 

BETHNAL GREEN.—The Electricity Committee has accepted the 
following tenders :— 


Meters.— British Westinghouse Co. : 
Demand indicators.—Reason Manufacturing Co. 
Time switches.—Vennet & Co. 


N me of the firms invited to tender for house-servioe fuses replied, 
ani {һе matter was deferred, as it msy be arranged through the 
Stepney BC. 


Merthyr Tydfil. —The T.C. has accepted the tender of 
Mama. Lucy & Co. Ltd., for 90 brackets for electric lamps at 
Dowlais, at 178. 61. each. 


Oldham.—The Tramways Committee recommends the 
parchase of a Ford motor-van for the parcels delivery department. 


Plymouth, — The T.C. bas accepted the tender of 
Kenrs. Cory Bros. & Oo., Ltd. for 13,500 tons of coal for the 
alectzicity works, at £1 92, 6d. per ten, 


Sunderland.— The T.C. has accepted the following 
tenders :— 


B.I. & Helaby Cables, Ltd.—House-service boxes, box compound. 

Dussek Bitumen C5 —Box compound. 

Steel & По. —СаЫе ducts. 

British Westioghouse Oo., Ltd.—Instruments and switohgear for booster 


nel. 
Britlah Thomson: Нов Co., Ltd.—Reactance coils for traction motor- 
generator. 
Ва невро Goblets Ltd., and Oallender’s Cable and Construction Oo., 
. == e, 
T. Bolton & Sons, Ltd. - Copper strip. 


Tasmania.—The following contracts have been accepted : 


Wynyard electric lighting.— 
uction gas plant, 21,064.—R. Hornsby & Sons. 
Elestiical plant and power house, £1,940.—Sutherland & Ashman. 
Copper cables and Jine equipment, 4458. —B.I. & Helsby Cables. 
Insulators and fuses, 2968.— Grant & Vincent. | 
Line erection work, £355.— Sutherland & Ashman. 


NOTES. 


The Electric Light.—In the course of a paper read at 
Chicago, Mr. 8. E. Doane stated that the incandescent lamp asa 
current-consuming device must be accorded a high place, for 
probably there were 150,000 000 in service in the United States, 
which ia the course of a year consumed more than 
55000, 000, 000 Kw.-hours. The 26, 40 and 60-watt tungsten lamps 
were now operating at 1°05, 1:03 and 1°00 w. p. c. respectively, com- 
pared with 1 23 w. p. c. five years ago for the 40 and 60-watt, and 
1°31 w.p.c. for the 25-watt, aud were giving the same useful life 
as before. This improvement in efficiency had been made possible 
principally through the adoption of drawn-wire filamente, modifica- 
tions of the structure supporting the filament, and theintroduction of 
various chemicals within the bulb, which had allowed the operat- 
ing temperature to be increased without increasing the rate of 
caudle-power depreciation. Their mechanical strength had also been 
increased and their prices greatly reduced. The 40-watt lamp had 
come down from 90 c. in 1909 to 30 о. in 1914. The increase in 
efficiency of about 20 per cent. had done as much to decrease the 
cost of light to the consumer as the reduction in lamp price from 
90 c to 30 c. ` 


Field Telephones.— At the Royal Society of Arts, John 
Street, Adelphi, W.C., on Wednesday next (July 28th) at 4.30 
o'clock, a special war lecture on F;eld Telephones,” with experi- 
mental illustrations, will be delivered by Mr. C. R. Darling, 
A R. O. S0 I., F. I. C. 


Appointments Vacant.—Charge engineer and switch- 
board attendant (40s. and 25s), for Gloucester electricity depart. 
ment; shift engineer for Stretford (108.); junior charge engineer 
for York (891); see our advertisement pages to-day. 


Volunteer Notes. — ENGINEERING INSTITUTIONS’ 
VOLUNTEER TRAINING CORPS. 

Drill Centre.—By kind permission of Lieut.-Colonel A. E. Le 
Rossignol head-quarters of London Electrical Engineers, 46, 
Regency Street, London, 8.W. 

Company Orders —By Lieut.-Colonel C. B. Clay, V. D., Com- 
mandant. for week ending July 31st, 1915 : — Monday, Wednesday, 
and Friday, Drills, 6 30 and 7.30. 

APPLICATIONS FOR ENROLMENT.—All applications for enrol- 
ment should be sent to the Commandant, Marooni House, Strand, 
from whom all particulars can be obtained. 

E. G. FLEMING, 
Company Commander and Acting Adjutant. 


8gD BATT. (OLD Boys) CENTRAL LONDON REGIMENT (VOLUN- 
TEERS).—Battalion Orders by Colonel В. G. Grant (Officer Com- 
manding), Thureday, July 222d, 1915 :— 

Week-end Purades.—Ssxturday.—The Battalion will parade at 
Baker Street S ation at 2.30 p. m. aud proceed by train to Wembley 
Park. Detailed instructions will be issued to the Officer Com- 
manding on that day. 

Sunday.—Inspection of the Central London Regiment (Volun- 
teers) by Brigadier-General Bridgman, in Regent's Park. The 
Battalion will fall in on the Green, N.E. of York Gate, Regent's 
Park, at 2.30 p.m. sharp. Recruits and men told off to keep 
Ground, &., will parade under Company Sergeant-Msjor Brettargh 
at 2.25 p. m., at Cumberland Gate, Regent's Park. Dress 
(exoept in the case of Recruita who have no uniform)— Drill Order 
with rifles aud sidearme, but without haversacks and pouches. 

There will be no Parades at Wembley Camp on Sunday. 

Musketr y.—Bisley.—The Musketry Staff will receive names of 
men who have not previously shot their course at Bisley, and who 
wish to shoot on Saturday next, the 24th inst. These men sbould 
report themselves to Sergeant Cotter &t the Barrier of No. 9 Plat- 
form, Waterloo Station, not later than 12 55 p.m. 

ACTON RANGE.—" B' Company will shoot at Acton on Saturday 
next, the 24th inst. 

First Team to parade at 10 a.m. at Acton. 

Second Team to parade at 2.3) p.m. at Acton. 

Men to be in uniform aud to produce their efficiency badges on 
the Range, otherwise they will not be permitted to shoot. | 

Bras»arda.—Members are warned that those who have not yet 
obtained their Brassarde must do so before Sunday's Parade. They 
can obtain them either by personal application to Headquarters, or 
by sending a stamped-addressed envelope to Headquarters. 


А, G. JOINER, Captain and Adjutant. 
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Fibrox.—At the annual meeting of the American Elec- 
trochemioal Society а new heat-insulating material called “ fibrox " 
was described by Dr. E. Weintraub, of the General Electric Oo., of 
Lynu, Mass, This materal has chemically the constitution of silioon 
oxycarbide, and its most remarkable feature is its fibrous structure. 
The diameter of the fibrea ів of the order of 06 micron to 0'3 
micron, That is much smaller than the diameter of thin hair. 
Fibrox is a soft, resilient fibrous material, and can be cut into 
plates, sheets and rings which are self-supporting. The apparent 
density of the material, while varying with the circumstances, is 
usually between 0:0025 and 0'0030. In other words. it weighs only 
from about 2 5 grammes to 3 grammes per litre. As it consists of 
from 99:5 to 99'9 per cent. of air (in the pores) and only from 0°5 
to 0'1 per cent. of solid material, it is the very best heat insulator 
known, and in view of this it ie very peculiar that it is & relatively 
good electrical conductor with a conductivity comparable to that 
of electrolytic solutions. 


Indian Notes,—Our special correspondent in India 
writes :— 

Jammu,  Kashmir.—Tbhis enterprising city—the second in 
Kashmir—is very actively engaged in improving its electrical 
power plant. I+ boasts of a fair sized hydroelectric installation, 
which, however, isadwarf in comparison with the hydro-installation 
at Baramulla, which supplies the capital city, Srinagar, with light 
and power, and which, in addition, supplies power for a very 
elaborate and powerful dredging plant for the river. The Jammu 
plant supplies ourrent for the city lighting and for the Maharagae 
palaces, and a further scheme is under contemplation—in fact, the 
specifications have been sent out—for an increase of the electric 
pumping plant. The electrical system in Jammu is controlled by a 
very capable and energetic engineer, who knows what he wants 
and sees that he gets it. 


‘Jubbulpore.—The electrical inspector to Government, Mr. Mersh, | 


is in the market for an electric installation for the New Arte 
College, Jubbulpore. He specifies Tudor accumulators, and either 
Robey, Hornsby, or Blackstone crude oil engines, and leaves the 
other items open to any reliable make which will comply with 
his specification. This habit of specifying a particular make 
of machine, whether engine, dynamo, or battery, is growing among 
Government engineers in India, and has its obvious disadvantages. 
It should be sufficient to issue a binding specification and ask only 
contractors of repute to quote, and then insist that whoever 
eventually gets the order should scrupulously comply with the 
conditions, and then there would be no cause of complaint sub- 
sequently. As things are, there is a good deal of complaining 
going on over irregularities, such as are referred to above. 

Madras.—The Government of Madras has obtained the loan of 
the services of Mr. Meares, the electrical adviser to Imperial 
Government, to advise on several hydroelectric schemes whióh are 
under consideration. One is for Ootacamund, the summer capital 
of Madras. This scheme was prepared by Messrs. Walker & Co., 
of Colombo, for the Ootacamund municipality, and proposes a 
method of obtaining power from the Kemdah River, nine miles 
from Ooty. A much more comprehensive scheme is that proposed 
for supplying electrical energy to Ootacamund, Coonoor, and 
Wellington from the Pykira Falls, Rough estimates have also 
been worked out for what is known as the Siruvani project in 
Cormbatore District, and indications show that the projeot is 
fairly promising, aud that electrical energy of considerable} magni- 
tude could be developed witha fairly reasonable chance of showing 
profit. If Mr. Meares's reports are favourable there is every hope 
that some at least of the projects will materialise in due course. 

OoRRECTION, —With reference to the Hyderabad note appearing 
on page 778 of our May 28th issue, & correspondent in 
India sends one or two corrections. He says that one of the 
outlying palaces of H.H. the Nizam was fitted with a private 
plant about ten years ago, but this has no connection what- 
ever with the public supply, which was commenced about 44 years. 
ago. No public supply was given in Hyderabad previous to that date. 
The new turbine sets are of 1,000-kw. capacity each, not 1,500. 
The current is used for ordinary supply purposes, and for a very 
considerable quantity of industrial work, including some 150 Kw. 
for the constructional machinery used at the building of the big 
dam mentioned, which, unfortunately, owing to its having prac- 
tically no head, could by no possibility be used as a source of 
energy for the production of electricity. 


Germany's Reserve of Copper.—In a recent issue 
of the Génie Civil M. F. Lopré has an interesting article on the 
reserves of copper available to the German Government in the 
form of cables used for the transmission and distribution of eleo- 
tricity. He draws attention in this connection to the rather pre- 
cipitate decision of the municipality of Berlin to purchase the 
electricity supply undertskings within ita area, at a cost of 288 
million marks; the question of purchase bsd been under ооп- 
sideration for a long time, and its speedy settlement at this time 
suggests that the motive underlying the transaction is the desire 
to replace the copper mains with steel cables. The author recalls 
the fact that before the end of 1914 the German Electrotechnical 
Society had instructed its general secretary, Herr Dettmar, to draw 
up rules for the use of iron in place of copper in electric networks, 
and points out that, as no important new installations can be in 
contemplation, the object in view must have been the substitution 
of copper for iron in existing networks. 

With a view to ascertain the extent of these reserves of oopper, 
M. Loppé has made calculations which lead to the conclusion that 
in the case of lighting and tramway undertakings on the average 
about 20 kg. of copper will probably be in use per kilowatt of 


+ 


plant connected, and in the ocase of power systems 7 kg. per kilo- 
watt. Published statistics show that in Germany there were 
probably at the beginning of the war 4} million Kw. installed 
—1'7 millions for lighting, requiring 34,000 tons of copper, 
2:8 millions for power and heating, requiring 16,000 tons of copper, 
and 220,000 kw. for traction, requiring 4,400 tons of copper 
the total weight of copper available being therefore 54,400 tons. 
The author considers that by basing his cal mlations on the con- 


suming plant installed and not upon the power of the generating 


plant, which is generally 60 per cent. of the former, he has 
obtained a result which is certainly greater than the true value. 

How far the copper could be replaced by iron is an extremely 
difficult question, especially in the case of А.С distribution. Heavy 
aerial cables would have to be replaced by iron cables s» weighty 
and exposing so large a surface to wind pressure that it would be 
almost impossible to strengthen the insulators and poles sufficiently 
to carry them. 
adequate section could be drawn into underground conduits 
designed for copper cables. Hence the author concludes that the 
figure of 54,400 tons is certainly far greater than the amount that 
could actually be availed of, and puts it forward only with a view 
to fixing ideas as to the order of magnitude of the copper reserves 
in Germany's cables. 


Coal supplies, —A Bill was introduced on July 13th by 
the President of the Board of Trade which embodies the reoom- 


mendations of the Parliamentary Committee which has been oon- 


Bidering the question of coal supplies. In present form the 
recommendations are 

1, That during the continuance of the war the maximum price 
of coal at the pithead for consumption at home and by our Allies 
should be fixed on the basis of the prices charged for substantial 
quantities of each class of coal sold during the 12 months preced- 
ing the war, with the addition of 4s. 3d. а ton, or such other sum 
as may be prescribed, to cover the increased cost owing to the 
existence of the war. 

2. That the rate for coasting steamers employed in the coal 
trade be fixed on the basis of the rate charged for freight during 
the 12 months preceding the war, with an addition of such sum 
as will reasonably oover the increased cost owing to the 
existence of the war, and that the Government be urged to assign 
a further number of the interned steamers for the use of the coal 
trade. ў 

The Morning Post says that the oolliery proprietors objected to 
the sum named as being insufficient, but the Bill will, it is 
believed, carry out generally these recommendations. The fixing 
of prices will be undertaken by local Committees, because prices 
vary in a marked fashion, not only as between districts but even 
as between pits. 

The same paper mentions the report of the manager of a group 
of pits that during June weekly absence rose from 3 to 9 per cent., 
representing a total output lost of well over 3,000 tons of coal, and 
quotes his opinion that the war bonus for men earning over £2 a 
week has been simply an inducement to idleness. 

He farther mentions the case of a man who wanted a loan of 


30&, although during the previous two weeks he had earned r 


£6 15s. and been absent nearly two days. 


The Electrolytic Insulation of Aluminium Wire. 


—In the course of a paper read before the American Electro- 
chemical Society, Messrs. C. E. Skinner and L. W. Chubb described 
& process by means of which they are able to produce an insulating 
film of high dielectric resistance on the surface of aluminium 
wire. Electrolysis plays an essential part in the process, on the 
principle of the aluminium rectifier; the best electrolytes are 
solutions of borax, borate of aluminium, and, above all, sodium 
silicate. Economical results are attained by the use of a high 
current density and high voltage. According to the gauge of 
wire, the speed of treatment ranges from 12 to 46 m. of wire per 
minute, and the energy expended from 015 to 0°80 watt-hour 
per sq. in. of surface treated. The white pellicle obtained with 
silicate of soda at a pressure of about 425 volts is rather soft to 
the touch, but so firm that it cuts and wears the haud when one 
winds the wire on bobbins. Its dielectric resistance is much 
greater than that of the coating of oxide obtained by other pro- 
cesses; two wires so treated and tightly twisted together with- 
stand а pressure of 200 to 500 volta. The thickness of the film 
varies between 0°00025 and 0'001 em.; it is very flexible, and does 
not flake off or appreciably weaken when the wire is bent at an 
acute angle. The wire can also be stretched 30 per cent. without 
injuring the insulation. Two wires at a potential difference of 
250 volta can be crossed and crushed together to the thickness of 


а single wire without metallic contact, so long as there is no 


rubbing motion between them ; but the least movement of one of 
them cuts through the insulation and produoes a short-circuit. 


Sewer Gas for Generating Electricity,—The Sydney 
Morning Herald reports an interesting demonstration at the Parra- 
matta sewage pumping station of the possibilities of sewer gas for 
commercial purposes. The patentee of the sewer gas system (Mr. 
H. Walshaw, sanitary engineer for Parramatta municipality) stated 
that with a 15.H.P. engine he was now able to do all the pumping 
required in connection with the sewerage system, and dispense 
with any night supervision whatever. He estimated that the 
work absorbed 250 ob. ft. of sewer gas per 24 hours, whilst he had 
1,700 cb. ft. per 24 hours available. He was convinced that the 
value of sewer gas was such that, with the potential resources at 
the outfall of the Bondi sewer, sufficient power could be generated 
by the gas to light electrically the city of Sydney, and also run the 
metropolitan tramway system. 


It is also doubtful whether iron cables of. 
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Edacational.—Crry AND GUILDs or LONDON INSTITUTE. 
—The report of the Council for 1914 states that the number of 
stadents attending the City and Guilds (Engineering) College in 
July last was 411, as compared with 429 in the previous session, 
the deorease being due to the transfer of the Chemical Depart- 
ment to the Royal College of Science; at the Technical College, 
Finsbury, there were 194 day students, as against 177 in the 
previous session, and 140 in the one before that. But the out- 
break of war had a very marked effect on the entries for the cur- 
rent seasion. About 224 studente enlisted or were called to the 
Colours, and the total for the two Colleges in March, 1915, was 
402, compared with 605 in the previous year. The main decrease 
was in second and third year students, the entry of new students 
who are under military age being well maintained. Of the staff, 
33 teachers and workmen are serving with the Forces. On the 
declaration of war, arrangements were made to ensure that the 
p)dtions and prospects of students and employés who went on 
active aervice should not be prej adioed. 

The Roll of Honour includes the names of 633 past and present 
members of the staff and students of the City and Guilds (Eag.) 
College (341 offioers, 392 men) and 206 from the Technical 
College, Finsbury—total, 839. During the past three years the 
number of students attending the Electrical Engineering Course at 
the City and Guilds (Engineering) College has been practically 
constant at an average of 77; at Finsbury there were 63. The 
total Income for 1914 was £29,467, and the expenditure £29,558. 

The programme of the Technical College, Finsbury, for the 
session 1915-16 was recently issued; it contains a number of views 
of the new mechauical, engineering and hydraulic laboratories, ae 
well as of the dynamo and generating rooms, the clibrating room, 
the magnetic and electrical laboratories ко. Dr. S. P. Thompson, 
F.R.S., the principal, is professor of applied physics and electrical 
engineering, assisted by Mr. J. К. Catterson-Smith, Mr, О, В, 
Darling, Mr. R. P. Howgrave-Graham, and others. 

Partioulars of the Day Courses at the City and Guilds Technical 
College, Finsbury, appear in our advertisement pages to-day. 

IMPERIAL COLLEGE OF SCIENOE AND TECHNOLOGY, South 
Kensington, S.W.—CITY AND GUILDS (ENGINEBRING) COLLBGE.— 

of courses in mechanical, civil and electrical engineer- 
ing, mechanics and mathematios are obtainable from the Registrar, 
Imperial College of Science and Technology, South Kensington, 
KW. See also our advertisement pages to-day. 


U.S. Trade Relations with Latin |America.— 
As 2 resalt of the Pan-American Financial Conference, the 
Secretary of the Treasury has appointed a number of prominent 
business men and financiers of the United ‘States to act on Com- 
mittees which are to promote closer trade and other relations 
be&ween the United States and Latin America, Ten members, 
inaluding Secretary MoAdoo, will constitute an International High 
Commission, authorised by the conference to deal with uniformity 
of legislation in Pan-American countries, including laws on trade- 
marks, patents, and copyrights; bills of exchange, commercial 

and bills of lading ; uniform classification of merchandise, 

regulations, port charges, &c. It has been suggested 

that the International High Commission meet in Buenos Ayres on 
November Ist, 1915. 


Female Kinematograph Operators.—The Theatre 
and Music Halls Committee of the London County Council, having 
considered a suggestion with regard to the employment of women 
eperators in kinematograph halle, with a view to releasing men for 
military service, recently drew the attention of the Home Secretary 
to the matter, and informed him that women had hitherto only 
been employed in London in two cases ; the operator must possesa 
some electrical knowledge, and in practice was generally respon- 
sible for the maintenance of the electrical equipment of the hall 
and the execution of minor repairs, but there did not appear to the 
Oounol] to be any reason why women should not be able to acqutre 
the requisite degree of knowledge and skill; and in the circum- 
stances, the Council was of opinion that no objection should be 
zaised to the employment of competent women as kinematograph 


Admiralty Board of Inventions,—The Admiralty 
hes announced that the arrangements for the organisation of the 
Board have now been completed. It will comprise a Central Com - 
mittes and a Panel of Consultants, composed of scientific experte, 


The Central Committee will consist of:—Lord Fisher of 
Kilverstone (President); Sir J. J. Thomson, Hon. Sir C. A. Parsons, 
ead Mr. G. T. Beilbv. | 

The Consulting Panel will comprise the following list, which 
will be added to from time to time as necessary :—Prof. H. B. 
Prof. W. G. Bragg. Prof. H. C. Н. Carpenter, Sir William 
Crookes, Mr. W. Duddell, Prof. Percy Frankland, Prof. Bartram 
Hopkinson, Bir Oliver Lodge, Prof. W. J. Popa, Sir E-net 
Ratherford, Mr. G. Gerald Stoney, and Prof. the Hon. R. J. Strutt. 

Oommuanications should be addressed to the Secretary, Board of 
Invention and Research. 

Tee Belgian military authorities have established at 21, City 
E C., a branch office of the Belgian Service of Military 
laventions, which has its headquarters in Paris. Like the French 
Army, which has а permanent commission for the study of 

inventions connected with each arm, the Belgian Army 
has organised a technical Commission of Inventions, whose dele- 
gates are accredited to the various departments of the French Com- 
mission, The Bureau now opened in London will inform the 
Belgian War Minister of all new military inventions likely to be 
ef use ín the war. The officers in charge of this dffice will be glad 


| 


1 


to reocelve-details of military inventions, especially. from British 
firms engaged in the manufacture of munitions and arms for the 
Allied Armies, a | 

Mr. T. A. Rdison has acoepted the invitation of the Secretary for 
the U.S. Navy to head the Advisory Board of Civilian Inventors for 
the Bureau of Invention. a development which the Navy Department 
is about to create in order to secure the inventive genius of the 
country to meet new problems arising from the European war, 
especially in connection with submarines, i 


Professional Etiquette.—The application of Mr. 
J.B. Е, de Vesian for an injunction against the Council of the 
Institution of Civil Engineers, to restrain it from interfering with 
bis rights as a member, which was refused by Mr. Justice Neville, 
has been allowed by the Court of Appeal, The Master of the Rolls 
pointed out that the appellant only sought an injunction until the 
trial of the action ; it would not hurt the defendants, and would 
prevent injury to the plaintiff pending the decision of the qase, : 


td 


КИК OUR PERSONAL COLUMN. | M 

The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 


ELECTRICAL RRVIEW vosted as to their movements. 


Central Station Officials.—The Hackney В.С. . is 
recommended to appoint MR. P. M. SHEARS, cenvaaser of the eleo- 
tricity department, to be sales department foreman, ata salary of 
£190 during the period of the war. VN. ' 

The salary of Мв. W. А. Н. PARKEB, assistant manager of the 
Heywood Corporation electricity works, has been advanced by £13 
per annum, and the salary of Мв. W. A. IRELAND, meter inspector, 
by £6 103. per annum. с 

Мв, Harry Davies, public lighting superintendent to the 
Swansea electricity department, has accepted а commission in the 


Army. 
Whitby U.D.C. has deferred until the end of the war the question 
of increasing the salary of the electrical engineer, Mz. PIGGOTT. 
Mr, A. J. HowARD, borough electrical engineer at Taunton, has 
been presented on his marriage with a silver salver, by the 
members and officials of the Corporation. 


General.—Mz. G. R. G. Conway, chief engineer of the 
British Colambia Electric Railway Co., Ltd., has resigned his post, 
which he has held for 44 years, and has been appointed consulting 
engineer to the company. Не will carry on general consulting 
practice in a wider field, and is opening an office in Toronto this 
month. Mr. Conway went to British Columbia in December, 1910, . 
as consulting engineer in connection with the construction of 
Coquitlam Dam for the Vancouver Power Oo. and in January, 
1911, was appointed chief engineer to the British Columbía 
Electric Railway and ite various subsidiary companies. Daring 
his period as chief engineer he has been responsible for the design 
and construction of all the company's large works, which have 
involved a capital expenditure of between 17 and 18 million dollars. 
Prior to going to Vancouver Mr. Conway represented Mesars. 
Mackenzie & Mann iu Mexioo as their chief engineer for the 
Monterey Railway, Light and Power Co. Mr. Conway wus 
educated at the Hartley University Oollege, Southampton. In 
1898 he entered the service of the City of Aberdeen as ite resident 
engineer, and he left there after eight years to carry out the works 
in Monterey, Mexioo. Mr. Conway has taken an aotive part in the 
work of the Vancouver Branch of the Canadian Society of Civil 
Engineers, having been its chairman for the past two years 
and a half. Mr. Conway is a member of the Council of the 
Canadian Society of Civil Engineers, a member of the Institution 
of Civil Engineers, and he holds the Telford gold medal of that 
Institution ; he also represents the Council as a member of their 
Advisory Committee for Canada. 

The Perth (W.A.) City Council reoently met to consider the 
appointment of a general manager of the electricity aud gas de- 
partments. According to the Commonwealth Engineer there were 
87 applicants. Some oouncillors wanted to know the necessity for 
a general manager, seeing that they already had two managers, one 
of whom was receiving 2 800 a year. The number of applicants 
was reduce 1 to seven, and the majority of votes was given to MR. 
B. L. MURRAY, local manager of the Victoria Insurance Co., who 
had at one time served with Messrs. Siemens Bros., but had devoted 
most of his business career to insurance. Until two months ago 
he was a member of the Perth Council. When Mr. Murray was 
informed of his elestion, he wrote asking to be relieved of the 
appointment, and another Council meeting was called at whioh, 
" after considerable wrangling.” it was resolved to ask the six 
persons whose names were left in the fioal ballot, whether they 
were desirous that their applications should stand for 
reconsideration. 

Oa July 15th. at Harpenden Parish Church, the marriage took 
place of Mise Marjorie Flora Down, daughter of Mr. Fred. J. 
Down, M.I E. E., and Мв. PHiLIP BLAK a, L.D.S., &o, of Port · 
mouth. A reception afterwards followed at Glengariff, the 
residenoe of Mr. Down. 

Мв. GEORGE G. L. PREEOE, who for some years has been in 
charge of the Manohester office of M*esre, Bruce Peebles & Oo., 
Ltd, has temporarily left that company's employment owing to his 
having accepted a commission in the Lancashire Fusiliers. During 
his absence Ma. E. W. BROWNE, the company's representative in 
Birmingham, will act as manager in Manchester. 
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Mr, ERNEST EMERSON STOCKENS, of Aberdeen, district telephone 
manager for the North of Scotland district, has been appointed 
manager of the Blackburn district. 

The marriage took place recently at Farnborough (Hants.) of 
MR. BERNARD W. GOTHARD, A. M. I. E E., and Miss Gertrude Frances 
Pierce, youngest daughter of the late Mr. Wm. Pierce and of Mrs. 
Pieroe, of Canterbury. 


Roll of Honour.—Much sympathy will be extended to 
Mr. WILSON HARTNELL, of Leeds, in the great loss which he has 
sustained by the death of his only son Lieut. Cuthbert Hartnell. 
Lieut, Hartnell went to France with the lst/8th Battalion West 
Yorks. Regiment (Leeds Rifles), and was killed in action on 
July 16th. He was in his 28th year. Educated at Bedford 
Grammar School he secured school honours as a sportsman, and 
later in Leeds acted as secretary of the local polo club. His 
training as an engineer was obtained at the Leeds University, and 
afterwards he became an Associate of the Institution of Civil 
Engineers and a director of the firm of which his father is the 
head. It was through the medium of the Leeds University 
Officers’ Training Corps that Lieut. Hartnell secured his com- 
mission some five years ago. He was a member of the Leeds Court 
of Referees under the National Insurance Act. 

Private LAMECH JORDAN, an electrician employed at the 
British Electric Traction Co.'s power station, Dudley, is officially 
reported to have fallen at Y pres. 

Able Seaman J. E. BOLLAND, of the Nelson Battalion, Royal 
Naval Division, has been killed in action at the Dardanelles. He 
was formerly an electrician with Electrical Services, Ltd., of 
Bradford. 

, Private J. W. Brown, of the 7th Manchester Regiment, who 
was on the staff of Mesars. Mirrlees, Bickerton & Day, Ltd., of Hazel 
Grove, Stockport, has been killed in action in the Dardanelles, 

Lieut. LAWRENCE TURNBULL, who has been killed in action, 
was until October last with the Westinghouse Electric Co. at New 
York, and he returned to England to take a commission in the 
Bedfordshire Regiment. | ; 


Obituary.— Mr. H. A. MAvOR.— We deeply regret to 
record the death of Mr. H. A. Mavor, M. I. C. E., M. I. E. E., which 
ocourred on 16th inet. He was the founder, 30 years ago, of the 
well-known firm of Mavor & Coulson, electrical engineers, Glasgow. 
He did, in the early days, much pioneering work in connection with 
the electrical industry, and the generating stations put down and 
operated by his firm were taken over by the Glasgow Corporation 
to form the nucleus of the enormous electricity supply undertaking 
which that authority to-day controls, Subsequently Mr. Mavor 
directed his energies and his original and inventive resources 
to the design and manufacture of electrical machinery, and his 
firm has been in the front rank for the last 25 years. The 
latest important work which engaged his attention was the problem 
of electric propulsion of ships. His experimental work on a 
practical scale included the equipment of the Electric Arc, a vessel 
of 2,000 tons, with electric propelling machinery. Very full par- 
ticulars of his work in this direction have been published in the 
ELECTRICAL REVIEW, and during the last few years Mr. Mavor 
had read many papers on the subject before engineering societies 
and the British Association. His last two visits to America were 
made in the capacity of consultant to the company which equipped 
the United States Navy collier Jupiter, a vessel of 12,000 tons, 
with electric propelling machinery. Ав the result of the success 
of the Jupiter, a further notable step has recently been announced 
in the placing of a contract with the same company for the electric 
machinery for driving the new 30,000-ton battleship California, 
for the United States Navy. The funeral took place on Monday, 
at the Western Necropolis, Glasgow. ; 

Mz. Н. C. HAROLD.—We regret to learn just as we go to press 
of the death of Mr. Н. C. Harold, which occurred on Monday last. 
Mr. Harold had been throughout the greater part of his life con- 
nected with the electrical industry on its commercial side. We 
knew him first of all at Clark & Muirhesd's ; subsequently he was 
associated with Johnson & Phillips at their City office; he later 
entered into partnership with Mr. Robert Jenkins (1886-1893), 
and connections with oertain electric lamp companies followed. 
He was 63 years. The funeral takes place to-day, Friday, at West 
Norwood at 3 o'clock 


Will.—The Times states that the late Sim JOHN 


CAMERON. LAMB, former Second Secretary of the General Post 
Office, left £8,023 gross, with £7,815 net personalty. 


NEW OOMPANIES REGISTERED. 


New Era Signs, Ltd. i company was regis- 
tered on July 12th, with a capital of £5,000 in £1 shares. to acquire and 
develop an invention for improvements in or relating to flashlight advertising 
devices; to carry on the business of manufacturers of and dealers in apparatus 
for displaying electric and other advertisements, dynamos, lamps, wires, 
cables, insulating materials, accumulators, telephone and other apparatus, 
electrical and mechanical engineers, etc.. and to adopt an agreement with 
the Magna Chart: rublishing Co., Ltd. The subscribers (with one share 
each; are: D. Nimmo, Abchurch House, Sherborne Lanc, E.C., solicitor; 
Phyllis M. Holden, 23%, The Park, Tottenham, X., clerk. Private company. 
The number of directors is not to be less than two or more than seven; the 
first are not named. Registered office: 59, New Oxford Street, W. 


Beacon Carbons, Ltd, (110,906).— This company was 
registered on July 14th, with a capital of £5,000 In l shares, to carry on 
the business of manufacturers of and dealers in carbons for electric arc lamps, 
makers oí al! kinds of electrical “цир fittings and machinery, manufac. 
turers of and dealers in appliances for electric lighting, and cables for the 


transmission of electric current, etc. The subscribers (with one share each) 


are: C. W. Webster, Villa Road, Bingley, electrical engineer; Mrs. A. M. 
Webster, Villa Road, Bingley. Private company. The first directors are 
C. W. Webster and Mrs. A. M. Webster. Solicitors, Neill & Dawson. l, 
Piccadilly, Bradford. Registered office: Whitley Street, Binglev, Yorkshire. 


John Russell and Co., Ltd. (140,981).—Registered July 
15th. by Jordan & Sons. Ltd., 116-117, Chancery Lane, W.C. Capital, 
. 200.500 in 41 shares (150,000 6 per cent. pref). Objects: To take over 
the business of John Russell & Co.. Ltd. (incorporated in 1876). to carrv on 
the business of tube manufacturers, factors and merchants. coalmasters, iron. 
masters, dealers in gas, steam, locomotive, hvdraulic, metallic and other 
tubes. gas and other fittings, chandeliers, gasoliers, and other articles. etc., 
and to adopt an agreement with the said old company and the liquidator 
thereof. The signatories (with one share each) are: Lt.-Col. W. E. Harricon, 
Wychnor Park. Burton-on-Trent; T. A. Negus. Shenstone Lodge. Lichfield. 
gentleman; F. R. Clarke. Fossway. Lichfield, solicitor: J. C. Ferr =t, Easing. 
ton, Wolverhampton. mining engineer; C, Marshall, Highgate. Walsall, 
secretary; A. W. Hulton, Wayside, Streetlv, engineer; C. L. Simpson, 13, 
Montague Place. W., engineer. The first directors (to number not lese than 
three or more than seven) are: Lt.-Col. W. E. Harrison. T. A. Negus. F. Р. 
Clarke, and J. C. Forrest. No qualification for first directors. Qualification 
of subsequent directors, £100 ordinary or C250 preference; or a combination 
of ordinary and preference shares, in which case £1 ordinarv shares shall be 
equivalent to £3 105. preference shares. Remuneration. £500 per annum, 
divisible. Solicitor: J. R. Holliday, 4, Bennett’s’ Hill, Birmingham. 


Berry and Hayward, Ltd, (140.957).—This companv was 
registered on July 18th, with a capital of £2.000 in £1 shares. to take over 
the business carried on at Nottingham. as Berry and Hayward." to adopt 
an agreement with J. С. Berry and A. T. Havward, and to carrv on the 
husiness of electrical engineers and contractors. manufacturers of and dealere 
in electrical apparatus and apoliances, manufacturers of electric cables and 
incandescent lamps, brassfounders, wire workers. metal tube manufacturers. 
et> The subscribers (with спе share each) are: J. С. Berrv, 18. Glehe Road. 
West Rridgford. electrical engineer: A. T. Havward. Glendale. arlington 
Road, Sherwood. Nottingham, electrical engineer. Private comnanv. The 
number of directors is not to be less than two or mare than five: the first are 
1. С. Rerrv and A. T. Hayward. Qualification, £100. Solicitor, E. B. Stocker, 
12, Zulla Road, Nottingham, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Western Electric Distributing Corporation, Ltd. (79,057). 
Capital, £31,000 in £1 shares (13,000 cum. pref., 3,000 pref. ord., and 15,000 
ord.) Return dated August 12th, 1914 (filed May 20th, 1915). 9,715 cum. pref., 
2,600 pref. ord., and 8,893 ord. shares taken up; £18,415 10s. ‘paid; leaving 
42,792 105. in arrears. Mortgages and charges: Nil. 

Leatherhead and District Electricity Co., Ltd.—Trust 
deed dated June 30th, 1915 (supplemental to trust deed dated July 2nd, 1912) 
to secure an issue of £10, debenture stock, ranking pari passu with 
£:15,000 like stock issued under principal deed, charged on land with buildings 
thereon at Fetcham, Surrey, and company's other assets, present and future, 
including uncalled capital. Trustees: P. P. Ralli, Ashstead Park, Surrey. 


Trafford Power and Light Supply (1902), Ltd.—Particu- 
lars of £40,000 debentures, created by resolutions of March 30th and June 
22nd, 1910, filed pursuant to Section 93'(3) of the Companies (Consolidation) 
Act, 1908, the amount of the present issue being £15,000. Property charged : 
The company's undertaking and property, present and future, including un- 
called capital. No trustees. 


Pintsch's Electric Manufacturing Co., Ltd. (in liquida- 
tion).—Charge on company's hereditaments, and premises, capital stock, 
machinery, goods, chattels, debts and other assets, dated June 30th, 1915, to 
secure £,200 and further advances stamped up to £2,250. Holders: Pintsch's 
Patent Lighting Co., Ltd. (in liquidation), Friars House, New Broad Street. 
E. C., and Н. W. Kirby, Bassishaw House, Basinghall Street, E.C., the 
liquidator. 


G. H. Turner and Co., Ltd.—Issue, on July 19th, 1915. 

at £9 debentures, part of a series of which particulars have already been 
ied. 
Anglo: Foreign Tramway Syndicate, Ltd. (112,859).— 
Capital, £10,000 in 9,500 pref. shares of £1 each, and 5,000 '* A. 4,000 “ B.“ 
and 1,000 ord. shares of 1s. each. Return dated August 19th. 1914 (filed May 
318, 1915). 4,200 pref., 370 A.“ and 74 B shares taken up; £1 per 
share called up on the pref. and Is. per share on the A and “В”; 
4.222 4s. paid. Mortgages and charges: Nil. Я 

Alert Electrical Со., Ltd. (78,971).—Capital, £2,000 іп £1 
shares. Return dated March 27th, 1915. 708 shares taken up; £708 paid. 


Mortgages and charges: Nil. 
(75,486).—Mortgage 


Hong Kong Tramway Co., Ltd. 
created outside the United Kingdom, as additional security, dated April 28th, 
1915 (supplemental to trust deed dated July Ist, 1908, securing £195,000 
debentures), charged on certain land with premises thereon in Victoria, Hong- 
Kong. Trustees: United Exploration Co., Ltd., 19, St. Swithin's Lane. E.C., 
and the Consolidated Trust, Ltd., Dashwood House, New Broad Street. Е.С. 
A memorandum of satisfaction to the extent of £2,500 on June 28th. and 
£600 on July 6th, 1915, of trust deed dated July Ist, 1908, securing £195,000, 
has been filed. 


Wrexham Motor and Electrical Engineering Co., Ltd. 
(84,046).—Capital, £5,000 in £1 shares. Return dated May 25th, 1915. 928 
shares taken up; £,928 paid. Mortgages and charges: £600. 


CITY NOTES. 


Chili Telephone Co., Ltd. 


Mr. Geo. KEITH presided. on July 14th, over the annual meet- 
ing, held at 42, Old Broad Street, Е.С. Prefacing his remarks 
with an allusion to the absence of Mr. E. C. Quilter and Mr. E. 
B. Butler Henderson, two directors. on active service, he eaid 
that the year under review had been very abnormal. and one 
of great difficulty for the business in Chile. The company's 
revenue increased very favourably during the first four months 
of the year, but then came the crisis due to the outbreak of 
the European war, closing Chile's principal markets for the 
export of nitrate, her chief source of revenue. The subse- 
quent naval activities off the west coast also interfered greatly 
with her shipments. Exchange fell to 7d., lower than it ever 
wa8 before, and the whole business of the country became 
difficult and seriously depressed. The aggregate number of 
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subscribers fell off about six per cent., due to the telephones 
being given up in consequence of economy ar bad business. 
Fortunately, the loss of revenue incurred thereby was more 
than compensated for by the increase in the first four months' 
working; and the gross currency showed a small increase on 
the year. The working expenses had also increased. The 
winter in Chile was very severe, and the company’s overhead 
plant in some districts euffered badly from storms and inunda- 
tions. which rendered its maintenance both difficult and 
expensive. The total working expenses were equal to 54 per 
cent, and the net currency showed a small decrease on the 
year. The lower value of the Chilean dollar reduced the aver- 
age rate of схсзаце to about 84d., or nearly 12 per cent. less 
than it was for the previous year, and the net income in 
Chile when converted into sterling showed a decrease on the 
vear of £8,030. The total income from all sources amounted 
to £54,392. Considering the set-back which the company had 
suffered in consequence of the abnormal conditions in Chile 
due to the war, he congratulated the shareholders upon the 
result of the vear's working. The general reserve now stol 
at £96,000. e depreciation of the sterling value of the 
liquid assets due to the fall of exchange amounted to £6,344. 
This item occurred more or less every year, and went against 
or for the reserve according as the exchange rose or fell during 
the vear. Investments remained unaltered, and a special 
reserve of £5,000 now covered the depreciation in their market 
value, which had, unfortunately, increased during the past 
yeor. The capital expenditure was increased by £6,187 
expended on extensions to the property and plant. Amongst 
the new works carried out was the purchase of two sites for 
building a new exchange and the opening of two new offices. 
Several inter-town lines had also been built. and a further 
extension made to the underground system in Santiago. Since 
the commencement of the present year the general situation 
in Chile had shcwn signs of improvement. The shipment of 
nitrate had been renewed, but any great era of prosperity was 
not to be expected while the war lasted. High prices were 
also benefiting the mining and agricultural interests, and 
were leading to an increase in the exportation of these pro- 
ducts. while the reduction of public expenditure and war 
imports was producing a healthy state of things in the monev 
market. The business. as far as it had gone this year, showed 
ao improvement which it was hoped might continue and 
at least cover the set-back which had taken place since the 
war broke out. The CHAIRMAN concluded with an expression 
"Е appreciation at the loyal manner in which the staff had 
catried on the work during the past most strenuous and diffi- 
cult year. : 

Mr. CHARLES W. PanisH seconded the motion, and the 
report was adopted. 


— 


British Electric Traetion Co., Ltd. 


Tur scheme for the reduction and re-arrangement of the 
capital of the British. Electric Traction Co., Ltd., as modified 
since the referendum on the proposals, is now before the 
proprietors. It appears in tabulated form below :— 


4 


8 per cent. in any one year. The holders of the шие 7 per 
cent. non-cumulative preference stock will convert into 35 per 
cent. of new preference stock and 65 per cent. of new ordinary 
stock, retaining, in common with the 6 i cent. preference 
stockholders, the full percentage of their holdings. Upon the 
ordinary stockholders falls the reduction of the capital. The 6 
per cent. preferred ordinary non-cumulative stock will receive 
00 per cent. in new ordinary etock and 50 per cent. will be 
written off; the deferred ordinary stock will secure 30 per 
cent. new ordinary stock and 70 per cent. will be written off. 
The income certificates are to be exchanged into 10 per cent. 
of new preference stock and 25 per cent.of new ordinary stock. 


Marconi's Wireless Telegraph Co., Ltd. 


THE report for the year ended December 3lst, 1914, shows 
that the gross profit was £371,072, and the net profit carried 
to the balance sheet £239,716, showing an increase of net 
profit of £110,399. Adding £76,550 brought forward, the 
balance now to the credit of profit and loss account is increased 
to £309,266. The basis of remuneration from the Government 
for the use of the company's high-power stations since the 
beginning of the war and other services not yet having been 
settled, it has not been possible to include any sum in respect 
of them in the profit and loes account of last year. se 
items will, therefore, have to be entered to the credit of the 
account of the current year. In the balance sheet, shares in 
associated companies and patents are again taken into account 
at their cost price, viz., £1,360,126, showing an increase of 
£61,382. ‘This addition is mainly comprised of the company’s 
proportion of the increased capital of the Russian company. 
The company’s holdings in associated companies, except for 
these additions, have undergone no change during the year. 
The par value of shares held in associated companies now 
stands at £2,469,859, exclusive of shares which have no capital 
denomination. The amount which stood to the credit of share 
premium account has been transferred to general reserve 
account, which now stands at £867,530. 


The French Company \Compagnie Francaise Maritime et Coloniale de 
Telegraphie sans Fil) has declared a dividend for the year 1914. at the rate 
of 10 per cent. on the ordinary shares and 31.25 francs per share on the 
founders’ shares. 

The Marconi International Marine Communication Co. has again shown 
substantial increase of business and profits. Dividends for the past year 
amounting to 10 per cent. have been declared, and £30,747 was placed to 
reserve and carried forward. 

The Russian Company (Société Russe de Télégraphes et Telephones sans 
Fil) has made satisfactcry progress. А dividend at the rate of 15 per cent. 
for the vear 1914, as compared with 6 per cent. for the previous year, has 
been declared. 

The Marconi Wireless Telegraph Со, of America earned increased profits 
for the year, but owing to the conditions prevalent in Europe, and the 
consequent necessity to defer the opening of their trans-Atlantic service, the 
directors decided meantime not to declare a dividend, 


The outbreak of war caused considerable dislocation of the 
company’s affairs as well as those of the associated companies. 
Businesses of importance which were on the point of fruition 


PROPOSED REDUCTION AND REARRANGEMENT OF CAPITAL OF THE B E. T. Cc. 


| Proposed to be converted into | 
| 6% cumulative par- | New ordinary stock | * 


that year on the preferred ordinary stock. 


Present Isscep CAPITAL. . ranking after the ` Proposed to be 
stock with priority | preference stock as | written off. 
as to capital. to capital aud 
dividen 
1засЕр— £ % -£ 96 4 7 & 
6 Y Cumulative preference stock... sia sf 408,5924 | 100 403,592} | | 
7% Non-cumulative preference stock eae Via 807,186 85 282,5141 65 624,670] | | 
6 95 Pref. ordinary non-cumulative stock ... 1,070,097% 50 535,048} 50 535,048} 
Deferred ordinary stock... oe ёа sae 666,505 80 199,9514 70 466 5534 
АЦ the abore stocks rank equally as regards copital. „ == | 
22,947,380 686,107} 1,259,6703 | 1,001,6023 
Non-interest-bearing income certificates, £266,371 1/- ... o | 10 Add 26,637 | 25 Add 66,593 | Deduct 93,230 
| — — — —ÓM—— 
Entitled to redemption by purchase or drawings out of a | £712,744} 81,326,263} | £908,372] 
sum to be set aside out of the profits available for dividend | —— | Representing the 
iu each year equal to the sum paid by way of dividend for | 859,039 007$ | net result of the 
TUE | scheme on the 
| | 


The issued capital of the company, now standing at 
£2.947.380, will be written down by £1,001,602; or, if the 
457 7 in income certificates are included, the net effect of 
tbe acheme is to reduce the capital by £908,372. The two 
classes of preference stock and the two classes of ordinary 
stock (all ranking equal as regards capital), together with the 
income certificates, will be converted into £712,744 new 6 per 
cent. cumulative participating preference stock with priority 
as to capital, and 21,320,269 ordinary stock ranking ali the 
preference both as to capital and dividends. The present 6 per 
‘ent. cumulative preference stock is not called upon to bear 
any portion of the capital reduction, and is converted in its 
^ntirety into the new preference stock. As compensation for 
the fact that the re-arrangement increases the total amount 
^f preference stock. priority as to capital is conceded to the 
new preference stock, and also a right to participate in further 
profits up to 8 per cent. after the new ordinary haa received 


had had to be deferred; many negotiations which were in 
course of successful progress with foreign Governments had 
for the time being to be abandoned; the opening of the 
direct public telegraph services between this country and the 
U.S.A. and Spain have had to be postponed. In some cases, 
owing to the unfavourable rates of exchange, substantial 
sums have had to be deposited at interest with bankers abroad, 
and some payments from foreign Governments deferred with 
interest accruing until after the war. £4,347 due from the 
Turkish Government has not been received. In all these 
circumstances the directors consider it prudent to recommend 
the declaration of a dividend of 10 per cent. upon the ordinary 
shares; to place a further £100,000 to general reserve account, 
increasing that account to £967,530, and, after deducting the 
dividend of 7 per cent, paid earlier in the year upon the pre- 
ference shares, to carry forward £69,497. "The directors do 
not contemplate that any loss in consequence either of loss 
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in exchange or deferred payments will result, but having 
regard to'the war, реу consider they are best studying the 
interests of the shareholders in adopting a conservative policy. 
The board are gratified to be able to state that during the 
current year the company has been engaged to its fullest 
capacity in supplying the demands of the British, Colonial and 
foreign Governments. The orders in hand justify the antici- 
pation that the volume of business this year will exceed that 
of апу. previous year. e 

Annual meeting: July 25th. 


Kalgoorlie Electric Tramways, Ltd. 


THE directors report that for the year ended December, 1914. 
the gross receipts were £31,891, against £34,643, and the net 
profits £7,265, against £9,549. The depressed condition of 
affairs in Kalgoorlie during the past few years has been accen- 
tuated by the European war. The competition of motor-cars 
also continues to adversely affect the receipts. A system of 
return fares has been inaugurated to encourage travelling. 
Expenditure is kept as low as possible, but the tramway must 
be efficiently maintained, and there is a limit to the reduction 
of ‘expenses. The car miles run were 582,114, against 568,000; 
passengers carried 2. 125,094, against 2,206,361; earnings per 
car mile 13.12d., against 14.57d.; expenses 9.48d. per car mile, 
against 9.91d. The power supply units consurned were 632,165 
(£7,242), against 610,370 (£6,994), the increase being accounted 
for by the additional mileage run on account of the motor- 
саг competition, and the slightly higher consumption per car 
mile was due to additional road-making апа the motor cars 
running over the tracks and the dirty rails forming a bad 
contact. During the present year it will be necessary to 
carry out a considerable amount of work in the way of 
renewals to cars, overhead lines, etc. The “A” debenture 
stock has been reduced to £48,000 by the purchase of stock. 
Owing to the inability of the company to maintain the full 
sinking fund the trust deed was varied with regard to the 
annual sum to be set aside for sinking fund. The reduction 
of the expenses to the present low level was made possible 
by the extra work done by the whole of the etaff in Western 
Australia. | 


Mr. A. Н. P. STONEHAM presided, on Monday, over the 
annual meeting, held at the Тоо Chamber of Commerce, 
Е.С. He said that the war had had an adverse effect upon 
the company, as it bad upon practically all enterprises. . In 
addition, they continued to suffer from Ше unfair competition 
of the motor bus services and also from the depressed condi- 
tion of the mining industry in Kalgoorlie. Kalgoorlie was 
dependent almost entirely upon the mines, and while the 
industry was keeping up as far as the deep mines were con- 
cerned, there were very few new discoveries taking place, 
and owing to the high price of labour it was impossible to 
work some of the low-grade mines. The result was that the 
country was not flourishing, and it was only natural that they 
should suffer in their receipts from the tramways. A year or 
two ago they hoped to receive benefit from the construction 
of the Trans-Continental Railway and from the development 
of the agricultural resources of the State, but in both respects 
they had been disappointed. Last vear there was a serious 
drought all over Australia, which had had a very serious effect 
upon the finances of the country. In that respect matters 
were much more promising this year, for the drought had 
quite broken up. The construction of the Trans-Continental 
Railway was proceeding very slowly. With regard to their 
traffic, the Boulder line showed the heaviest decrease, due to 
the motor car competition, where they had been forced to 
run an additional 21,533 miles. The mileage had been slightly 
reduced on the other lines, with the result that the total for 
the year showed an increase of 13,614 miles. Their issue of 
return tickets had, he thought, had some effect on the motor- 
car competition and had helped them to keep some of their 
trafic. When one had to compete against motor-cars which 
paid no licence, and which only came out when the weather 
was fine and when there was a good demand, they were up 
against an almost impossible proposition. They were bound 
to run their services, wet or fine, passengers or no passengers. 
At one tiine he had an idea that the Government allowed the 
motor-car competition so that they might beat down the 
receipts of the tramways and then buy them up at a reduced 
price, but he did not think that even the Australian Govern- 
ment would find it easy to raise money to-day to buy up any 
enterprise. When they found their profits going down they 
had to meet the question of the debenture interest and the 
sinking fund. They found it was impossible to keep up the 
sinking fund at the rate prescribed by the trust deed. They, 
therefore, called the trustees together and took their opinion 
as to the best course to be adopted. They showed those 
gentlemen all the figures, and they advised them to call a 
meeting of the debenture holders and reduce the sinking fund. 
They acted upon that advice. and a resolution was passed 
reducing the sinking fund, «o that the difficulty had been got 
over for the time being. Whenever they returned to.a state 
of prosperity they would resume the sinking fund on its old 
basis. In the meantime they were in danger, for a few weeks, 
of the debenture holders coming in and taking the property 
from them. However, that danger had been averted, and 


they could only go on and do their best and hope for better 


ays. 

Mr. С. С. Baker seconded the motion. 

Replying to a number of questions, the CHAIRMAN said that 
up to the end of May this year the gross receipts had amounted 
to £13,472, as against £12,830 for the same period in 1914. 
With regard to the spring fund, they were liable under he, 
trust deed to set aside £9,000 a year for interest and sinkmg 
fund. They were still liable to put away the profits up to 
that, dmount if they earned them, but they were not bound 
to put aside the full 29,000 if the profits did not admit of it. 
About £2,500 was required each year for interest, and the 
balance would go to the sinking fund. If the company could 
be pulled round it could only be done by the present directors, 
most of whom had a very intimate and long acquaintance 
with Australian affairs. E | 

The report was adopted. 


German Electrical Companies. 


The Elektra A.G., of Dresden, which earned net profits of 
£18,900 in 1913 and paid a dividend of 6 per cent., reports 
gross profits of only £6,400 for 1914. This sum is disposed 
of by an allocation to the depreciation fund and the balance 
carried forward to 1915. ‚ 

The Elektro-Treuhand A.G., of Hamburg, which ie the joint 
firancial institution of the A.E.G. and the Siemens group, 
earned net profits of £27,000 in 1914, which were derived from 
dividends on Hamburg Elevated Railway shares and from 
interest on bank deposits. It is intended to pay a dividend of 
54 per cent. on the paid-up capital, being the same rate as in 
1913, when the net profits were £25,000. 

The Dr. Paul Meyer A.G., which constructs electrical appa- 
ratus and instruments, reports that the turnover in 1914 
declined below the level which is regarded as the profitable 
limit. The orders for the army first come into consideration 
for the year 1915, whereas the preparations for this work 
imposed a charge upon 1914. Under the circumstances, the 
past year resulted in a loss of £15,500, this comparing with 
net profits of £15,100 and a dividend of 74 per cent. in 1913. 

The Deutsch-Ueberseeische | Elektrizitats Gesellschaft, of 
Berlin, reports that the economic crisis in South America be- 
cume aggravated after the outbreak of the war in Europe, and 
was felt by all the company's undertakings, which are situated 
in Buenos Ayres, Santiago, Montevideo, etc. Nevertheless, 
the gross receipts in 1914 were higher at £1,615,000, as com- 
pared with £1,567,000 in 1918, but the taxes increased and a 
larger sum has been set aside for depreciation, so that the net 
profits amounted to £739,000, as against £736,000. A dividend 
at the rate of 10 per cent. has been declared on the ordinary 
capital of £6,000,000, this comparing with 11 per cent. in 
1913. It would, however, have been possible to distribute the 
same rate as in 1913 if five per cent. preference shares for 
£1,500,000 had not become entitled to participate in the profits 
for the first time in 1914. The report gives details of the 
various undertakings, and it is mentioned that the competi- 
tion of the Italo-Argentina company in Buenos Ayres is still 
scarcely perceptible. | 


Austrian Electrical. Companies. 


The undertaking of the Budapester Allgemeine Elektrizitats 
Gesellschaft, which is chiefly an electricity supply company, 
is to be absorbed by the City Council of Budapest. The 
company was formed in 1893, and its dividends since 1911 
have been at the rate of 124 per cent. It is considered that 
the purchase price will reach at least £1,250,000 

The Ver. Gluhlampen und Elektrizituts A.G., of Neupest, 
after making ordinary provieion for depreciation, records net 
profits of £44,700 for 1914, as compared with £52,400 in the 
previous year. A war reserve fund has been created by the 
allocation of £12,500 for this purpose, and a further sum of 
£4,100 has been set aside for depreciation. "The balance per- 
mits of the payment of a dividend of 8 per cent., this con- 
trasting with 12 per cent. in 1913. 

The report of the Oesterreich. Siemens-Schuckertwerk e 
states that the total orders received in 1914 were less than in 
the preceding year, the decline particularly affecting contracts 
for public electricity works and tramways and the work of 
the cable factory. On the other hand, the department for 
the transmission of power for industrial purposes was un- 
favourably influenced {о а lesser extent, as many firms engaged 
on army orders were compelled to improve their equipment 
so as to enhance their efficiency. The company’s plant was 
adapted as far as possible to the production of munitions of 
war. The gross profits experienced a considerable reduction. 
and the net profits receded from £121,000 in 1913 to 479.000 
last year, the dividend on the share capital of £1,333,000 fall- 
ш ой 7 per cent. to 5 per cent. in the two years respec- 
tively. 


Lanarkshire Tramways Co., Ltd.—Interim dividend 
at the rate of 53 per cent. per annum, less income-tax, for the past 
half-year. 

Sao Paulo Tramway, Light and Power Co., Ltd. 


The directors have declared a dividend of 23 per cent. on the 
common stock, 
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Electric and General Investment Co., Ltd.—The 
report for the year ended May Sist, 1915, states that the gross 
profit was £7,243. After deducting all general charges, interest on 
debenture stock, transferring £2,409 to reserve, and adding 
43,074 brought forward from last year, there remains £5,323, 
which is to be carried forward. The amount of £84,000 appearing 
as а provision for contingencies in the last balance-sheet has been 
debited with £4,255 in respect of losses incurred, and after trans- 
ferring thereto £2 409 from profit and loss, there remains £83, 15m, 
which has been deducted from the value of investmente and 
retained as an investment reserve fund. 


Companies Struck off the Register. —The following 
companies have, according to notice in the London Gazette, been 
struok off the Register :— 

Automa'ic Telephone Oo., Ltd. 

Hilo Manufacturing Co., Ltd. 

liluminated Signs, Lid. 

New Imperial Electric Lamp Oo., Ltd. 

Budd Fuel (Buddite), Ltd. (registered September, 1911).* i 
West India and Panama Telegraph Oo., Ltd. (registered July, 1869).* 


In these cases another company with the same title is in existence at the 
pressni time. 


New Issues.—Coventry Chain Co., Lid.—This company 
bas been inviting sabscriptions for 70,000 6 per cent. cumulative 
preference shares, and 50,000 ordinary shares, al] of £1 each, for 
the purpose of works extensions and additional plant, &c., which 
are necessary in order to enable it to keep pace with the large 
business in hand, ! 

Shawinigan Water and Power Co.—This company is inviting 
subscriptions for an issue of $1,237,500 new common stock, at $100 
(par) per share. 


STOCKS AND SHARES. 


TUESDAY EVENING. 

Stock Exchange business is etill quiet enough to permit 
members of the House to engage in munition-making ard 
volunteer-work without such things interfering with the less 
stern duties of their daily life. Without a doubt, the 44 per 
cent. War Loan has absorbed a very substantial proportion of 
the floating supply of capital which the public had available 
for investment. Its effect will be felt until such time as it 
is superseded by other borrowing, such as Mr. Bonar Law 
and several other Ministers have already hinted at in the 
various debates in connection with the loan. This season of 
the year, too, is always a slack one in the Stock Exchange. 
Times being out of joint, there is but languid interest taken 
in bolidaxs as a whole, but the spirit of the dog-days is upon 
us, investment and speculation make little appeal now that 
everyone has locked up his savings in the War Loan, and the 
August Bank Holiday approaches. 

; he coal crisis in South Wales caused less anxiety in the 

Home Railway market than it would have done in normal 
times, inasmuch as it is argued that the railway companies 
are now being operated by the Government, and that the 
etrike will have only a slight effect upon the industry as a 
whole. But as an influence over all the Stock Exchange 
markets, it has made its weight heavily felt. Strive as they 
may to find some strictly impartial ground which may enable 
excuses to be found for the miners’ conduct, those who en- 
deavour to be moat fair admit that they can discover no solid 
ground for the miners to take up such a non possumus attitude, 
and condemnation of the methods by which they have sought 
to enforce their demands is as unanimous as it is bitter, 

Steam stocks have given way a little, but the Undergrounds 
mostly maintain their values. Central Londons are none {оо 
firm, and while we quote 73 as the middle price for Central 
London ordinary stock, it is probable that a buyer would find 
i: much easter to deal than a would-be seller. The Under- 
ground Electric Railway income bonds hold their price with 
з good deal of firmness at 75. The “A” shares enjoyed a 
spurt to 6s. Metropolitazz have gone back a little. Districts 
at 134 keep steady. 

The Electric Lighting market exhibits the dulness which 
is its usual feature at this time of the year. City of London 
preference are 10s. lower, St. Jaines’s dropped to 7, bringing 
their vield to the round 7 per cent. on the money. Some, at 
least, of the electricity supply companies are likely to be 
engaged before long in the manufacture of munitions, and it 
may be that in this way they will find a useful aid to main- 
tenance of returns in the dead season. The coal crisis presses 
upon this market, as it does also upon that for gas issues, the 
latter being decidedly depressed and out of favour. 

Within the past few days Westminsters have been done at 
7. County First Debenture at 964, Edmundson's preference at 
34, and the six per cent. non-cumulative preference at 20s. 6d. 
Metropolitans last week were dealt in at ?3 for the ordinary 
and 34 for the preference, while Bournemouth and Poole 
second preference changed hands last Friday at 10} and a 
shade lower, То give some idea of the quietude of the 
market, we may add that up to the beginning of this week 
Wensingtons had not been dealt in since February, City 
rir ference since May, and many other of the ordinarily popular 
„ares have not changed hands for over a month. South 
V.*-opolitan ordinary are wanted at about 15s. 

Marconi's Wireless Telegraph Co. has provided one of the 
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most interesting features of the week оу the issue of its 
report for 1914. The net profits have been nearly doubled, 
but the dividend on the ordinary shares is balved, viz.: from 
20 per cent. to 10 per cent.; while the dividend on the pre- 
ference shares comes down from 17 per cent. t: 7 рег cent. 
The directors, instead of dividing the profits up to the .. It, have 
elected to put £100,000 to general reserve, raising thu. fund 
to £967,000, and the market is well satisfied with the cautious 
policy which the directors have adopted. The report men- 
tions that the Russian Co. has announced a dividend of 14 
per cent. for 1914, which is an increase of 9 per cent., but 
that the American Marconi directors have decided not: to 
declare a dividend for a time, in consequence of the condi- 
tions prevalent in Europe. Nothing comes from the Canadian 
Marconi Co. Possibly, it may be stated at the meeting 
whether the Marconi Co. gets an allowance from our Govern- 
ment in respect of the German wireless news, which it col- 


. leets and publishes with the consent of the Censor over here. 


The French and the International companies have both paid 
1) per cent. for the past year, the Argentine and Spanish 
subsidiaries bringing nothing to the accounts. On the. issue 
of the report, the shares fell a small fraction to 1 13/10, but 
the movement is only a third of the rise which occurred just 
previously. American Marconis have had a sharp rise, the 
price spurting to 18s. 9d. on buying, which is said to have 
lis Inspiration on the other side of the pond. . Canadians 
remain at 4s. 3d., and Marconi preference at 3ls. 3d. are a 
shade lower than they were a week ago. | oe 

Telegraph issues remain a very dull market. The necessity 
for raising money. wherewith to pay the call for the full 
amount on the 44 per cent. War Stock has led to further sales 
of securities throughout the markets this week, and to this 
cause must be traced the fall'of 4 points in Eastern Tele- 

raph ordinary, while the preference stock lost 1 in sympathy. 
Jastern Extensions fell 1 to 114, so that the shares are stall 
relatively cheaper than Eastern Telegraph ordinary stock. 
The Anglo-American Telegraph issues are slightly easier, the 
preferred having now got to the round 100, while the deferred 
drooped to 214. Globes are steady. New York Telephone 
bonds have been up to 964, but went back again to their 

revious price at 954. Bell Telephone of Canada 5 per cent. 

onds changed hands the other day at 101. West India and 
Panama shares are somnolent, not a bargain having been 
transacted in the ordinary for about six weeks. Great North- 
erns changed hands recently at 333—33. Henleys weakened 
to 14, losing their rise of last week. Other manufacturing 
shares connected with the telegraph industry are very steady. 

Brazilian Traction common shares fell back to 494, although 
the Rio exchange keeps fairly Steady. The Sao Paulo Tram- 
way, Light & Power Co. has declared a dividend of 24 per 
cent. on the common stock. The First Mortgage Debentures 
stand around 85 and the 5 per cent. Consolidated Debenture 
stock is nominally about the same figure. Mexican issues are 
a slightly better market, although no change has occurred in 
the quotable levels. The latest newe, which comes via Wash- 
ington, declares that the Carranza party is restoring order, 
and that telegraph and train services between Mexico City 
and Vera Cruz have been resumed. Adelaide 5 per cent. 
debenture stock gained a point to 99. The Anglo-Argentine 
Tramway group is generally lower, the 5 per cent. debenture 
stock shedding three points to 75, at which the return on the 
money comes to nearly 61 per cent., allowing for accrued 
interest. | | 

The British Electric Traction Co. has now announced the 
details of its proposal for rearranging the capital. The scheme 
differs but slightly from that which was put forward jyst 
before the outbreak of war, but the 7 per cent. preference 
proprietors under the present proposal are to receive 35 per 
cent. new preference and 65 per cent. new ordinary, instead 
of 334 per cent. and 664 per cent. respectively. The income 
certificate holders are to be offered 10 per cent. preference 
and 25 per cent. ordinary, instead of 30 per cent. of the last- 
named stock. In the market the scheme is received in a 
friendly way, and it seems likely to go through. The pricea 
of the various stocks at the present time are about 67 for the 
6 per cent. preference, 40 for the 7 per cent. preference, 10 
for the preferred ordinary. and 4 for the deferred. 

The Electric & General Investment Co. has decided to carry 
forward its balance of £5,200. which remains after deducting 
general charges, interest on debenture stock. ete. 

British Westinghouse preference and Electric Tractions 
have both lost ls., and except for these, and the decline in 
Henleys already mentioned. the Miscellaneous Market ia un- 
changed. Rubber shares have been good, and although 
scarcely as firm as they were at the end of last week, the 
undertone is decidedly strong. Notwithsanding the depres- 
sion caused throughout the Stock Exchange markets by the 
news of the German advance on Warsaw. the rubber market 
held its own with a good deal of strength. The price of the 
raw material has shaded off a little because of the cessation, 
for the time being. of American demand, but those who 
closely watch the share market are confident enough of prices 
recovering before long. their contention being that rubber is 
so necessary for war purposes that the industrv cannot help 
inaking big profits just now. In the Armament group there 
is less going on, but prices all round showed resistance to 
ihe dulness which overtook other departments on the Warsaw 
news, the latter counteracted to some extent, by the way, by 
the expectation that the coal dispute was, on "l'uesday ever 
ing. about to reach an amicable settlement. 


s 


120 


THE ELECTRICAL REVIEW. 


[Vol. 77. No. 1,965, JULY 23, 1915. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Номи ELEkcTRIOCIYY OOMPANIRS. 


Price 
Dividend, July 90, Rise or fall Yield 
f 1914. 1915. this week. p. o. 
Prom pion Ordinary . .. 10 == 46 1 8 
7 per cent. Pret. T is 7 7 — 410 4 
Charing Cross 5 4 — 6 6 0 
do. do. Clty Pref. в Bj xd — 6 16 2 
do. D [] es e. ee 4 89 == 4 11 7 
Chelsea ео ee eo 5 44 — b 11 1 
do. 4$ Deb. ee ee 43 88 xd — é 19 10 
o. do 6 рет cent. Pref, 6 11 — 5 4 4 
do. do. b. .. 6 106 xd — 415 8 
do. 0. 4à Deb. P 43 90 xd — 6 0 0 
County of on 7 11 =~ 67 8 
do, do. 6 per cent. Pret. А 6 11 — 5 9 1 
ле до. nd Deb. ee е 9 90 == 5 0 0 
п r ary ee ee 7 — 6 8 
London Electrio . М 4 1 — 8 8 4 
do. do. 6 per сеп cent. . Pret, o 6 4 — 6 8 1 
do. do. 0 4 89 — 4 16 5 
O. pet cent. Pret. 8 xd — 6 0 
do. en. ee ee ха — 6 0 
ee ee 370 xd — 5 0 
8%, James' and Pall Mall 10 7 — 4 1 0 
do. do. 8 7 a Deb. er cent. Prei. 7 63 = 5 13 
do. do. eo 84 10 ха mes б 0 
Bout ondon ee 0 0 5 8 =ч 6 18 
South Metropolitan Prei. oe 7 là — 6 4 
Westminster Ordinary ee ee ee 9 1 — 6 8 
do. Г Pref, ea ee ee 43 4$ ет" & 17 
TELEGRAPHS AND T'ELEPHONBS, 
Anglo-Am, Tel, Pref, ee ee ee 6 100 —1 6 0 
до. Det. ee [E * ee 14 81 ET i 6 19 
Chile Telephone oe ee ee ee 8 6 — b 18 
Ouba Sub. Ord. ee ee 5 — 6 1 
a Р ee ee ee ee 10 15 = 6 13 
Bastern Extension o 7 114 — 1i *6 19 
do. 4 Deb, 4 894 = 41 
Eastern Tel. Ord. ° e. ee 1 191 — 4 6 12 
do. f. | BÀ 71 —1 4 18 
do. 4 Deb. ee ee ee 4 81 — 4 18 
Globe Tel, and T. Ord. .. е АА 6 10 — *6 17 
do. et. ee ee ee 6 11 xd — 5 6 
Gt. Northern Tel. vd 23 B4 — 6 9 
Indo - Duropean oo oe ee ee 65/- 62 — 6 5 
Marconi ee ae ee 10 113 — Ys 6 8 
New York Tel. 4:: s 4 95 — 4 18 
Oriental Telephone Ord. % we 10 12 — 5 6 
do. Pref. ee ee 6 1А — 5 1 
Те], B De b. os ae eo ee 43 88 — 5 2 
United . Plate Tel. ee ee ee 8 т 7 19 1 
do. Pref, ee өө 5 4 — 6 2 
West India and Pan. ee ee ee 1 1 = В 17 
Western Telegraph .. .. 7 1 — *6 10 
0. Deb. ee ee 4 88 — 1 16 
омв Rans, 
Central rondon, Ora. oe ee 4 78 — 8 9 
è 1 25 — 2 6 0 
— рине Жр Ordinary ONG " Nil 
e eo ee 1 — Nil 
o. do. “A” ee Nil 6/- 1/6 Nil 
do, do. Income 6 16 — *9 0 
ORBIGN Trams, 
Anglo-Arg. Trams, First Pref, ee af 9924 — È d Hu 6 
0. oe x == 1 
do. Deb. 44 80 xd — 619 6 
do. . e Б 15 —8 618 4 
Brasil Tracti . e . 8 4 = 94 12 9 6 
do. e oe 4 90 әче 5 0 0 
Mexico Trams oe e Ni 88 — Nil 
do, 4 per cent, Bonds . — 60 — Nil 
do. 3 par on cent, Bonds .. — 80 — Nil 
Mexican Light pono eo „ Nil 20 — Nil 
do. ae . Nil 30 — Nil 
do. im Bonds ee = 45 — — 
Adelaide Sup. в! 8 per c sent. Prei. à. 6 6 — 600 
do, T #6 5 99 +1 6 10 
` Maxoraoroame 8 
Baboock & Wilcox x — 6465 
British Aluminium Ord. ve dx 16 E. — 414 1 
do. ге ee ee 6 — 6 9 9 
British Insulated Ord. decl. “ae as l1 — 618 4 
6 — 5 0 0 
British Westin house Pret, ә 1i 85/ = 1/- 811 6 
0. s.o . oe 4 70 xd — б 14 4 
Д 6 р. lien 2 6 — воро 
Callenders es ° вв е 15 11 — 6 18 4 
do. Б Pref.. ee ee 6 — 5 2 7 
do. Deb. as 43 96 — 414 9 
Castner-Kellner ns „ 16 ү: — 419 6 
dison & Swan, £28 pd. oe e. os Nil 11 — Nil 
do. do, 4 Deb. т o 4 60 xd — 618 4 
do. do. b 96 Deb. ae oe Б 60 m 8 6 8 
Electric Construction .. ee oe 6 12/6 xd —17. 9 12 0 
do. do. Pref, - 4 1 xd — тоо 
Gen, Elec, Pref, oo 6 93 xd — 6 3 1 
Henley es . 20 14 — i *8 8 8 
до. Pref. ce e. е ee 4 4 — 4 14 9 
do. Deb, е . е oe 95 тте 4 14 9 
Rub r oe е ee 5 8ł — 5 14 8 
Telegraph Con. .. oe 20 88 — 1 5 6 


* Allowance made for ‘dividends being paid free of income-tax, 


Western Union Telegraph Co.—The report for the 
six months to June 30th will show:—Revenue and income, 
$24,019,269; expenses, including maintenance and reserves, 
$19,359,745 ; interest on bonds, $668,600 ; net income, $3,990, 915, 
being an increase of $1,891,080 over the corresponding period last 
year.— Financial Times, 


Liverpool Overhead Railway Co.— Interim dividend 
to June 30th at the rate of 5 per cent. per annum on the preference 


shares and 24 per cent. per annum on the o Bhares, lese 
inoome-tax at the rate of De. 34d. in the 4. 
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MAREET QUOTATIONS. 


It should be remembered, in making use of the figures appearing 
in the following list, that in some oases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Wednesday, July 21st. 


Latest Fortnight's 


CHEMICALS, до. Price, Ino. or Dee. 


—— A 
а Аса, . ве ee per сті, 4/6 ee 
а n Ni ee ee eo eo м » 19/- ee 
а „ Oxalic ее os ee per lb. ХА - 
е - Salpharie ee ee ee ae owt, oe 
oniac Ва £49 
а Ammonia, Mariate (large 'orystal) per "ton £40 
a Bleao powder. „ „„ " £9 
: Bisulphi e of Oarbon ee ee м £21 
28 i eo ee ee 10 £22 es 
or Bulphate ee eo ee и £28 141 dee. 
= L Nitrate oe °з ee м £35 oe 
: м hite oe ee м ee 
eroxide ee ee ee " 
4 Methylated rit. per gal, .. 
а Potassium, chromate, in casks per Ib. Gad. „d. ine. 
а Potash, Oaustio ( (88/90 %) .. per ton ж Е 
: м соога oe ee per Ib, y 
" ero м 
: Potassium, стоте (98/100 960 sí H Nom, 
(for mining purposes only) 
a Shellac ee ee per owt, 65. 
i Sulphate of Magnesia sà ee per ton © 
a Bulphur, Sublimed Flowers .. м £11 10 
a а Recovered e ей м 21 
м 
= Boda, 8 о (bite ют ) ee м £10 26 
а » Ch lorate өе ee per s d. 
ee per 2 
2 Bodiam — сый „ per lb. 44. Loo Le 
METALS, &o, 
b Aluminium ta, in ton lots. per ton 
& ‚ in ton lots 
(1 to 14 8.W.G.) " N 
Sheet, in ton lots .. м .. 
P ваъ" motal ingots и #60 to 2291 
с e Brass (rolled metal 2* to iz basis) per 1р, 1/13 to 1/2] 
c „ Tubes (solid drawn) as и he 5 ine 
© n , и 
с Oopper Tubes (solid dran) " 1/2 to 1/2 s 
г „ Bars (best seleo ee per ton £106 £i cec. 
g м hoet ee ee oe и £106 #4 dec, 
& a ee oo ee ° 80 £106 £i dec. 
„  (Hleotrolytio) Bars ee 405 —% 
d н " сем .. м £113 
d м м ee D] £101 
4 „ " Н.О, Wire per ib, 1/01 
1 Ebonite Rod ee ee ee м 8/- 
f Sheet ee ee м 2/6 
a German Silver Wire oe өө м 1410 
h core paroha, S fine.. ө» T м 6/10 ET 
В India-rubber, P ara fine . м 9/64 5. дес. 
і Iron Pig ( (Cleveland warran $8) .. pet ton 66/7 114. dee. 
і м ue рат; No, 8, P.O. qual, м £l inc. 
1 English Pig.. ee ee м #295 15 6/- ine. 
g Mercury рет bot, | £18 5 to £18 10 | £1 10 inc. 
e Mica original cases) ашап . per Ib. oH ws 
е n» м м м n 
e large T " 6/6 to 10/6 & up. 
o N kel, sheet, wire, To. ee ee Г] Nom. 
э Рһоврһ E 1/1 to 1 
р. a „ rolled bare & 1/4 to 
ә " » rolled strip & sheet " 1/94 to 1/64 
o Platin ee ee per Ооз, 285. 
d Billoium Bronze wire ee per lb, E 
r Bteel M et, in bars ee ee per юл ee 
Е Tin, Bloc English) ee ee м 6167 Es to 26 dec 
W os. 1 to 18. per lb. 2/8 
p White Andi. friction Metals per ton 262 to £104 
È Zino, Bh't (Vieille Montagne bnd.) " om, 


Quotations supplied by— 


a G. Boor & Oo. в Edward Til) & Co. 

b The British dominium Сон Lid. 1 Bolling & Lowe. 

c Thos. Bolton & Sons, L k Morris Ashby, Ltd 

d Frederick Smith & Со, 1 Richard Johnson & Nephew, Lid. 
e F. Wiggins & Sons п Р. Ormiston & Sons, 

f India Indis Babbar Gutta-Percha and o Johnson, Matthey & Co., Ltd. 

g 


Telegraph Works Co., Ltd. 
James & Bhakspeare, 4 W. F. Dennis & Co, 


The Russian Rubber and Telegraph Co.— Тһе 
Caoutchouc, Gutta-percha and Telegraph Cc., of Riga, which is a 
Franoo-Russian undertaking maintaining branches in Germany 
and Austria under normal circumstances, reports gross profits of 
£660,000 in 1914, as compared with £415,000 in the previous 
year, It has, however, been necessary to write off a considerable 
sum for doubtful debts apart from £165,000 for ordinary deprecia- 
tion as against £100,000 in 1913, so that there only remains 
£180,000 available for distribution as contrasted with £252,000 in 
1913. It is proposed to pay a dividend of £1 per share on the 
capital of £1,800,000, this comparing with £14 in the preceding 
year, but the actual payment is to be postponed until September 
owing to the depreciation in the Russian rate of exchange. 


The Italian Westinghouse €0,—The Societa 
Italiana Westinghouse, of Vado, reports that the course of business 
in 1914 was quite normal notwithstanding the war, the orders for 
military and naval purposes fully compensating for any lack of 
private contracts. The net profits amounted to £29,000, of which 
£15,000 has been applied to the extinction of losses in 1913, and 
the balance has been devoted to depreciation. 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING JUNE, 1915. 


Tue June returns of electrical exports show a welcome improve- fittings ; machinery exports fell off somewhat, as also did lamp and 
ment on the figures of the previous month, the total of £417,769, battery exports. : 


comparing with £380,159 in May, and be Decreased imports of machinery, cables and telegraphic and 
the f die FE TOS 00724808. Dolor telephonic material account for the falling off in that section, 
monthly average of 1914 as might be expected. though lamp imports—mainly from Holland—and catbon importe 
The imports and re-exports, on the other hand, show a falling were higher in value. 

of in value as compared with the previous month ; the totals Victoria was our best customer during the month, while in 
being for the former, £223,801 in June, and £268,848 in May, and Europe, France and the Scandinavian countries made large pur- 

for the latter £10,778 in June and £13,299 in May. chases ; Indian trade fell off during the month. 
exports total is traceable to improved business in The United States supplied the bulk of the electrical importe, but 


The increased 
telegraphic and telephenic material, electrical cables, goods and the total was some £20,000 less than in May. 
Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


К: $s |F & | | | s © a 
-r . 2 ° 2 2 g | 2 =ч 
e 9 E 2414 2. E 2 PI EI 839 . |$5 22 
Destination of exports and country consigning ача | i22 385 Әк 938 PE E 283 T 8 jee 523 | 3 
imports £54 | 3223 3 £9 |33 39 Еа $8 | 3 |583| Beal à 
3 В| 8281523) 9 35 g| БЯ ата 28 | б |253| see 
Eee 322 d 
1 — «| 8 — AS! ERE E а 
| | | | | 
„дА £ £ |£ | 8 3333 | £ T" 
ussia, е MEENAI and Denmark  ... | 2,802 | 4,731 za 1,936 596 2,025 3,815) 440 806 | 107 112,647110,633 | 41,010 
German Colo re [ZI] LIII eee s.. eee sof eee eee 9 i eee eee eee eee 53 81 
— and Dutch Indies asa 106 7.807 | 19139. .... 191.5 2997 30| 595 2,939 508 | 18,487 
see re see eer LIII eee é „++ 41 "TY eee eee owe eee . eee 65 | 123 
P — = 2d бое pe 5 852 358 | 975 12 | 4 A 4,565|1,3255| 2,618 | 5 | 9,329/12,511 | 44,547 
ortugal EE 4 4 а 77 501 87 10 68 317 11| 31| ..| 259) 329 1,239 
Spain, Canary Isles and Spanish N. Africa... 448 126 550 173 22 565 1.530 11 25 7 871 198 | 4,526 
Switzerland, — mapu — е 2001 А 1900 4 | e 815| 2,594| 1433 101 RE 2,257 | 8,495 
Greece, Rouman urkey and Bulgaria 6 23{ 29 ‘as see 149| ... 24 р 385| 5,145 | 6,291 
Channel Isles, Gibraltar, Maltaand Cyprus... 86 90| so бе «s | 115 200] . | 19 | ... 20,037 | 20,547 
USA. Philippines and Cuba — .« «| 1,135 | 27 ЖЕЛ ШЕ? 29 2742] ..| 62 136 | 4,202 
Canada and Newfoundland ... ove eee 246 178 50| 128 es | 1,748] 1,741] ove 825 7 32 84 | 5,039 
British West Indies and British Guiana 116 124 68| 58 ane — 408| ... 20| 25 52 57 | 928 
Mexico and Central America ecc өөө 49 1133 вай 10 | ase 3600 eve eee 110 eee 10 176 524 
Реги зай Urgguay =... se .. [| e 135 4| 27174 1,456 82| .. „| 102| 27 1,820 
юс .. den 25 bee ane 9 | 2,012 148 42| .. 89 35 88 29 105 2.552 
Brazil 204% eee eee ace ore TT 517 116 | 431 | 300 | 10 eee | 3,128 379 30 28 52 713 6,364 
Argentina МР ne ese 5 | 1,417 16,141 1,349) 179 18 265| 1,791 8,493] 989 | 24 1,722 346 | 31,734 
Colombia, Venezuela, Ecuador and Bolivia... 2 938 | ... | FT uis 69 Bi Asni wia T 28| ... 1,088 
| үе 
др Morocco sse .. | 937 | 555 128] 138 885 Tn 877| 60) 594) 11 301| 92 | 2,993 
ritieh frica eee see eee eee eee 278 | eee eee | eee s.. | 35] eee ees 6 60 181 876 
Rhodesia, O. R. O. and Transvaal ... ése 911 775 100 967 | = 247 1424 160 700] 203 16 31 6,291 
Cape of Good Hope "ne РЫ eee | 1,848 | 1,098 | 1,091] 888 707 1,025) 611| 2,508 | 146 102 1,759 11,783 
Natal oe e. — ee T^ 370 | 5,202 | 1,281) 197 | 80 3,851 1,713 348 20 21 151 | 12,732 
Zanziber, Brit. E. Africa, Mauritius & Aden 45 116 63| 108 | 132 215 12 1717 2 | 148 856. 
Azores, Madeira and Portuguese Africa  ... 93 | 264 | 118) 184 Я | 93 117] 235| .. |... | abe 828 1,927 
French African Colonies and Madagascar... | (eur "ade "s 400 71 925) 14| .. |o | 1,410 
| | | | | | | 
China and Siam bee ese one „| 618 | 490] 732) 60| s | 254 1,021) 680] 117| 91 | 32 4,085 
Japan and Korea .. .. .. os йу d. ie 329 17 „ | 658 . | 2,941] 318 54| .. | 48 | 4,359 
India... $id pee өө фа | 2,506 | 4,735 4,207 1,807 | 204 | 1,008) 9,545 3,146| 4,097 | 101 | 829] 15 | 32,200 
= om е e er we 112 332 | 90 26 * 26) 159 31} 1 | 105) 615 | 1,588 
traits Settlements, р ay States and | | | | | | 
Sarawak ... * — an m 196| 30 410! 223 ui 144) 1,961| 5,142) ... jJ 396] 3417 
Bong Kong  ... se oer өгө | 118|2,192 | 419 17 <a eT oh 456] 382 94 69] 16 3,749 
| | | | | i 
West Australia (e ^ on . 84 | 696, 244 1,155 we БӘ), RES) ul es 88 50] ... 3,311 
South Australia fso á 102 | 899 178 27 as 20 758 40) 11| 11| 1,194] 33 3,27 
Victoria ose бе — — | 1,049 13.97 7,802, 1,394 | 105 | 766 36,004 20 650 232 | 8,542] ... | 70,535 
New South Wales A бге үз s 465 | 6,318 | 2,894| 2,171 31 | 1,184| 12,246| 4,777 1,616 24 | 4,174, 119 | 36,014 
„„ ..| 136| 2 473| 533 | ... | 2801 271 19| 956| ..|85,09| 178 6469 
Tasmania aes és T M | IT ow "TM 82 T чы IBB] «use 7H Gel ce ess 589 
New Zealand and Fiji Islands M | 387 | 1,077 1,078] 929 mE 526| 2,182| 287 1423 | ... | 1,0660 218 9,718 


| 


Total, £ 19 985 71.608 '28,162/14,007 | 1,000 12,662 97,405'43,177120,588 1,447 119,803/57,925 417,769 
Registered Imports into the United Kingdom of Electrical Goods frem all Countries. 
Russia, Norway, Sweden and Denmark  ... Же 756 21 235 | 470 240 | 4,571 18 460 |1,198 2.052 10,021 


Belgium eee s.. see see ees eee eee eee eee eee eee see eee eee eee eee eee 
FP . рО Ie ЕЕ У ee em ж} 5М% КЕЕ MA 13,146. 
Pmmos.. эм озо ж 0 — 5| 89 1.936 505 | 48 |1165 | 2,089 | 542 | ... | 3,909 [4,918 159 15,324 
CC cam Cx Sx RATE de8] ЗӨ, ex PED TE ӨЙ sun paa. 115100 X 7,317 
B Go- oe чс ow M9 — 4 er LOT] ves T E „ %%% We'd ae] AS Fes 3,490 


United States ... ses өөө өөө ... | 8,300 322 |2,468 | 3,129 4,408 272 | 8,095 122,549 | 2,294 8,960 4,706 T 


Total £ 12,537 4,897 13,344 15,356 16,453 | 3,772 116,301 12,307 | 6,806 16,351 6,917 214,801 


Additional importe.—Spain, electrical goode, £1,510 ; arc lampe, £429; carbone, £1,808. Portugal, batteries, £6. Canada, wires, £2,349 ; 
Sittings, £1,020; arc lamps, £267 ; electrical machinery, £998 ; batteries, £46 ; carbons, £466; telegraph and telephone apparatus, £101. 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


83 363 | 4,155 573 2,025 10,778 


see | 582 


Various countries, mainly as above... ^. | 1,691 1,272 | 34 


TOTAL Exports: £417,769 TOTAL RE-ExPORTS : £10,778 TOTAL IMPORTS: £223,801 
NoTE.—The amounts appearing under the several headings are classified according to the Customs returns. The first and 

third column contains many amounts relating to „goods otherwise unclassified, the latter, doubtlees, consisting of similar 

pea to pe appearing in adjacent columns Imports are credited to the country whence consigned, which is not necessarily 
country of origin. 


122 


we 


THE ELECTRICAL REVIEW. [Vol.77. No. 1,965, JULY 23, 1915. 


THE WEAVERHAM AND DISTRICT 
ELECTRICITY SUPPLY. 


THE scattered and thinly populated rural district in Mid- 
"Cheshire served by the Weaverham and District Blectricity 
Supply Co. is a feature of particular interest in connection 
with this undertaking. As far back asthe year 1874 the idea 
was conceived to form a local company to supply the Weaver- 
ham district with gas, and again in 1894 a movement was 
on foot to establish an electric supply company, but both 
these proposals were set aside owing to the heavy capital 
expenditure that would have been necessitated for maine. 

The present company was formed five years ago chiefly 
for supplying the districts of Weaverham, Acton and Acton 
Bridge, and the current was switched on for the first time 
in February, 1912, for 20 consumers, representing 600 
30-watt lamps. At the end of the same year the consumers 
had been increased more than three-fold and the output 
multiplied by seven. 

Several of the surrounding districts were constantly 
appealing to the company to extend their supply into their 
-areas, and the directors, in view of the fact that the initial 
scheme had been a success, finally decided to extend the 
system and applied for statutory powers as regards Milton 


—— 


LOW-TENSION OVERHEAD LINE, WITH B. ОЕ T. GUARDS. 


Gorstage, Cuddington, Sandiway, Oakmere and White 
Gate. The supply was first given over this new area on 
December 22nd, 1913, and some 30 consumers 
were connected to the mains. 

At the end of last year, 180 consumers were 
connected to the mains, representing 8,500 
.30-watt lamps. 

The scattered nature of the area served, 
which will be seen by reference to the plan 
which we reproduce, involved special considera- 
tion in view of the difficulty of keeping down 
the capital outlay on mains, and at the same 
time meeting the requirements prescribed by 
the Board of Trade as to the variation of 
pressure. 

The original supply was on the three-wire 
-direct-current system at 460/230 volts, con- 
sisting of some 54 miles of feeders and dis- 
‘tributors, run overhead with three exceptions 
where for local reasons the roads were crossed 
with lengths of underground cable. The direct 
current area of the supply is at present served 
from the generating station by a `1, ‘06, 
1 sq. in. feeder terminating at a pole type 
distribution box adjoining the Gate Inn, 
Weaverham, at which point it passes through 
double-polé switches and fuses, and distributors 
are taken off for Weaverham, Acton and Milton 
‘townships. A second feeder is run from the 
generating station to supply the Weaverham R fining Co.'s 
"works at Acton Bridge. Provision is also nade for a 
third feeder to meet the foregoing network at Acton ata 
point called Wall Hill, 3$ miles from the statien. 


о 


"TIL "tu 


INTERIOR OF GENERATING STATION AT WEAVERHAM, 


The Sandiway and Cuddington extension consists of 
nearly four miles of 7/16’s S.W.G. concentric paper- 
insulated lead-covered and armoured 3,000-volt main, laid 


TRANSFORMER KIOSK AT SANDIWAY. 


direct in the ground from the generating station to a kiosk 
situated at the crossroads at Sandiway. Оп this route 
several large houses have taken current, reducing the 
voltage by means of transformers to their own particular 
eeds 


The kiosk consists of a substantial ornamental cast-iron 
pillar mounted on a concrete base, with the high-tension and 
low-tension apparatus kept quite separate. To meet the pre- 
sent demands, and as duplicates there are two 15-K.v.A. oil- 
cooled transformers stepping down from 3,000 volts to 
230 volts, and two high-tension main oil switches. Between 
the high-tension cables are bifurcating boxes with links, by 
means of which either or both transformers can be con- 
nected up. The door on the high-tension side is interlocked 
with the main switch, so that it cannot be opened until the 
switch is in the “off” position, making the kiosk dead. 
The switch can also be worked by means of a long detach- 
able handle through a hole in the kiosk door closed by a 
shutter when not in use. 

A second high-tension oil switch is fixed in the H. r. 
section for controlling a feeder which is at present tapped 
to supply two pole type transformers serving three large 
houses whose grounds are passed, but this feeder will 
eventually be extended iato the low-tension distributor by 
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means of step-down transformers at different points, in order 
to boost the voltage when the load increases and makes this 
necessary. 

The low-tension section of the kiosk is provided with its 
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own door, and contains switches with porcelain handle fuses 
controlling the outgoing distributors, the ends of which are 
sealed in bifurcating boxes. 

Owing to the position of the kiosk it was considered 
advisable to cross the roads underground, and run some 


SCALE, 1 MILE 
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WEAVESHAM AND DISTRICT ELECTRICITY SUPPLY AREA. 


distance to terminal poles, which are provided with lightning 
arresters, and up which the armoured cables are taken to 
pole type bifurcating boxes, from which overhead bare c»pper 
conductors continue. 

The low-tension single-phase 230-volt bare copper dis- 
tributors are carried on insulators mounted on swan-neck 
brackets, and a cross-arm with two insulators is fixel on 


ВАТТЕВҮ Room, WEAVERHAM GENERATING STATION. 


each polerabove the line insulators, with bare copper wires 
taken over each insulator and connected to the lower 
condactor by means of brass tee connectors, to form a “ V" 
each side of the pole, the lower conductor being earthed at 


the generating station. By this meansthe upper conductor, 
should it break, cannot fail to come into contact with the 
lower earthed conductor, as required by the Board of 
Trade. 

The site selected for the generating station adjoins the 
River Weaver, and was presented to the company by Lord 
Barrymore, who owns considerable property in the district ; 
plenty of water is always available, and fuel can be brought 
by boat as desired. 

The plant in the original scheme consisted of two 
18-KW. DC. 460/500-volt generators, driven by two hori- 
zntal British Westinghouse gas engines fed from a Dowson 
and Mayson suction-gas plant. This plant is of such 
capacity, and the pipework so arranged that each producer 
is capable of serving either engine, or, if necessary, both 
engines can be ran on either producer. 

Particular care was given to the switchboard ; all the 
machines.are protected by double-pole enclosed fuses and 
automatic switches. On the left-hand side of the switch- 
board the conductor is arranged for the positive side of the 


system and the right-hand side for the negative. 


The switchgear is fool-proof ; in the case of the booster 
panels the switch is interlocking so that it is impossible for 
the booster armatures to be short-circuited whilst the 
fields are excited. 

The battery panels are provided with instruments record- 
ing charge and discharge, and wattmeters recording units 
put in and taken out of the battery, the charge side of the 
meters reading slow and enabling the staff to put back the 
additional amount of energy required, based on the efficiency 
guaranteed by the makers. 

The new plant installed consists of a 65-Kw. 460/500- 
volt direct-coupled Johnson & Phillips generator, driven by 
a vertical four-cylinder Hindley engine taking gas from 
a Salmon & Whitfield gas plant. The latter is designed 
to burn low-grade anthracite, and is capable of dealing with 
all three engines. An electrically-driven fan is provided to 
facilitate starting, and also the engines are started up by the 


MAIN SWITCHBOARD, WEAVERHAM GENERATING STATION. 


“Leigh Osborn” patent starting gear, the combined 
arrangement enabling either engine or gas plant to be started 
up under five minutes. 

Two 16-Kw. Johnson & Phillips motor alternators 
link up the А.с. and D.C. systems. The р.с. machines are 
460/500-volt, compounded when running as generators to 
give a flat voltage curve, and owing to cyclic variations 
exp2rienced in a gas-driven station, as motors to give a 
constant speed. The А.с. machines are single-phase for 
300 volts 50 periods, the fields being excited at 460 volts 
from the main switchboard. 

One 14-Kw. three-machine booster operates with the 
storage batteries, or, if desired, in series with the three-wire 
feeders. 

The low-tension switchboard was extended by the addition 


of a 65-Kw. generator panel; two D.C. motor and two А.С. 


generator panels for the motor alternator; a transformer 
and synchronising panel for the primary sides of two 
15-K.V.A. step-up single-phase oil-immersed transformers, 
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arranged through D.P. switches and fuses so that either or 
both can be placed in work. The transformers step up 
from 800 to 3,000 volts, and from the high-tension sides 
leads are taken to a high-tension switchboard consisting 
of two steel cubicles built upon angle-iron framework, 
which contain two sets of isolating switches, two automatic 
oil switches, and two high-tension voltmeters. 

This board puts either one or both of the transformers 
into the Н.т. line. 

All the cables are drawn through earthenware pipes, the 
H.T. cable terminating inside the cubicles; provision has 
been made at either end of the н.т. board for another 
feeder and an A. C. generator panel. 


Both the н. and L.r. switchboards and cables were also | 


made by Messrs. Johnson & Phillips. : 

The battery room contains two 500 amp ere-hour batteries 
by the D.P. and Premier Battery Companies, and provision 
has been made in the containing boxes for the addition of 
more рчё в to increase the capacity to 700 ampere-hours. 
All the leads are bare copper rods supported on porcelain 
insulators. 

The company’s charges for energy are on a very reason- 
able basis, being 6d. per unit for lighting ; 1}d. for heating 
and cooking ; and 2d, per unit for power up to 1,000 units 
per quarter, all in excess being charged at 1d. per unit. 
As an alternative, the consumer can be charged £4 per 
K. V. A. of maximum demand, plus 3d. per unit. 

To deal with smaller classes of consumers, the company 
supplies at a fixed charge of 38. 3d. per quarter per 30-watt 
lamp, or 400-watt iron, subject to the latter being used 
during non-lighting hours. Financially the company has 
been very successful; at the end of 1912, after only nine 
months’ working, a dividend of 5 per cent. was paid, after 
allowing 2 per cent. depreciation and wiping 20 per cent. of 


the preliminary expenses off. At the end of 1913 the same 


dividend was paid and depreciation allowed. 
The contractors for the scheme were Messrs. Johnson and 
Phillips, L*d., who carried ont the work to the specification 


of Mr. A. J. Leigh, the company's consulting engineer, the 
resident engineer being Mr. F. Foster. 
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AN INVESTIGATION OF DIELECTRIC 
LOSSES WITH THE CATHODE-RAY TUBE.’ 


By JOHN P. MINTON. 


` (Concluded from page 98) 


The dielectric loss, power factor, and current have been 
determined ‘for a number of different Insulating materials and 
have been plotted against the applied voltage, the tempera- 
ture, and per cent, absorbed moisture in the case of paper. 

All the tests embodied in this paper have been made at 60 
cycles with a generator which produces very nearly a sine 
wave. The tests were made in good transformer oil to avoid 
corona, and the brass test terminals were either 20 cm. or 25.4 
cm. in diameter and 0.5 cm. thick. They were square-edged 
and arranged во that they could be clamped into position after 
good contact was obtained. 

A large number of tests have been made on various kinds 
of varnished cloths. The different test samples were about 
J0 cm. square, and were built up of separate sheets of the 
same size to the required thickness. In figs. 7 to 10 are 
illustrated some of the results. For sample No. 1, it is seen 
that the losses at 138 deg. Cent. are forty-five times as great 
as they are at 25 deg. Cent., and for sample No. 2 the ratio is 
twenty-five to one. All the curves are consistent in showing 
that No. 1, No. 3, and No. 2 represent the order in which 
the samples should be placed, as far as their insulating value 
is concerned. 

It will be interesting to compare these results on varnished 
cloths with those on some othere. In one instance, with 


another varnished cloth at about 200 volts per mil and 100 . 


deg. Cent. the watts per cu. cm. were about 4.0, the per cent. 
power factor 98, and the milliamperes per sq. cm, about 0.050. 
Comparing these values with those given in figs. 7 to 10, one 
will note the following points: watts per cu. cm. at 200 volts 
per mil and 100 deg. Cent. are about twenty-three times as 
great for the above cloth as they are for eample No. 1; the 
current value is about five times as great and the power factor 
about four and a half times as great for the former cloth as 
for the latter. Ол the other hand, another sample of var- 
nished cloth has yielded a power factor at 100 deg. Cent. of 
about 13.5 per cent. compared with about 20 per cent. as 


* Abstract cf paper read before the AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS, July 2nd, 1915, 


These numbers show in a striking manner 
the difference likely to be found in various kinds of varnished 
cloths, and they also show that tests of dielectric losses yield 
most valuable results. When a loss of 4.0 watts per cu. cm. 
is observed in a piece of insulation whose volume is about 

cu. cm., it means that about a kilowatt is producing heat 
in it. Under such severe conditions a piece of insulation will 
always be punctured within a few minutes. 


shown in fig. 9. 
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Samples of pressboard were cut, 30 cm. square, from regular 


3/32-in. etock, and after drying were impregnated with good 


transformer oil. Each of the test pieces consisted of one sheet 


of oil-treated pressboard of the dimensions given above. Figs. 


11 to 13 show a set of curves taken on pressboard sample 


No. 1. 
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Results on two other samples of oil-treated pressboard, of 
the same kind as sample No. 1, show that a peculiar pheno- 
menon occurs as the applied voltage is increased. One is 
surprised to observe large variations in the losses, power 
factors, and current values for the same insulations under 
the saine voltage and temperature conditions. The explana- 
tion of these variations is found in the quantity of absorbed 
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moisture the samples contained. In order to determine how 
the losses, power factors, and current fur oil-treated pressboard 
are affected by the quantity of absorbed moisture, a number 
of samples of the same kind of pressboard as tested above was 
taken. 

In figs. 14 and 15 will be found results taken at 200 volts per 
mil and at three different temperatures on several sheets of 
pressboard containing different percentages of moisture, whieh 
show the enormous influence absorbed moisture has on the 


losses and power factors for porous insulation capable of 


absorbing mojsture. 
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The results are expreased in the form of empirical equations 
connecting the various quantities. The equations reveal the 
fact that the nature of the increased conductivity is the same 
for both temperature and moisture. This lends strength to 
the belief that moisture may be responsible for a large part 
of the phenomena observed. This is also further strengthened 
by the fact that the currente, power factors, and losses, in- 
crease many fold in the neighbourhood of 100 deg. Cent. and 
especially above this temperature. This temperature is a 
critical point for water at atmospheric pressure, but it would 
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Figs. 14 AND 18, , 


Effect of Moisture on Dielectric Loss and Power Factor of 
Oil-treated Pressboard. 


require over 100 deg. Cent. to boil water in extremely amall 
capillary tubes as exist in porous insulation. If the 
moisture is entrapped in an insulation that is only slightly 
porous, then it could not be eliminated by evaporation во 
easily. Consequently, when the temperature of the insulation 
is, say, 125 deg. Cent. the moisture may show decided increases 
in conductivity that do not show up below 100 deg. Cent. 
Since most of the losses are due to the absorbed moisture it 
is reasonable to believe that they are to а great extent in the 
moisture itself rather than in the insulation. This means that 
the tem re-rise occurs in the former before it does in the 
latter. Not more than 12 cu. cm. of moisture existed in any 
of the test samples considered in this paper, and for this 
reason the losses could apparently produce marked changes in 
the insulation. As a matter of fact, probably little change 
took place in the material itself, and almost the whole change 
probably was due to the increased conductivity of the mols- 
ture on account of the heating effects within 1t. It is advis- 
able, therefore, to look carefully into the nature of the foreign 
material an insulation contains, whether this material be 
moisture or Other harmful substances. The equations show 
that the weakening effects increase as the 5th or 6th power 
of the temperature and moisture. So that, if the moisture 
13 present to only a few per cent., these effects become exces- 
sive and the increase of temperature magnifies them still more. 
Аз з whole, the results point to a conductivity of an electro- 
lytic nature. | ИК 

Both the current and voltage can be measured to within 
one or two per cent., but the largest error is introduced by 
the measurement of the minor axes of the ellipses on the 

hotographic plates For low power factors, as shown in the 
Erst illustration in fig. 6, each point for dielectric loss may be 
in error by 5.5 per cent. One, two, and five per cent. are 

respectively for the errors due to voltage, current, and 
power factor measurements. When points for a curve are 
taken it is probably true that a point taken off an average 
curve will not be in error by more than about 2.5 per cent. 
Certainly, with the larger power factors this precision can be 
obtained: with the cyclograph. An accuracy equivalent to this 
is quite satisfactory for the kind of work to which this appa- 
ratas is adapted. 

The following conclusions are arrived at as a result of this 
investigation on dielectric losses :— 

l. The successful application of the cyclograph in deter- 
mining dielectric losses in insulations is amply demonstrated 
by the results given in thie paper. 

2. For good insulation the current should vary directly as 
the арр voltage. If the current increases more rapidly 
than this, it will show weakening properties. 

3. The dielectric losses vary over wide limits depending on 
the condition of the tests and the nature of the insulations. 
Tbe losses show clearly the electrical value of an insulation. 

4. The resulta given in the paper show that the power factor 
of insulation may vary from about 2 to 99 per cent. The 
nature of the insulation and the condition of the testa deter- 
mine its value. 

5. It is shown that the watts do not vary as the square of 
{е voltage, but may vary from the 1.82 to the 2.52 power of 
the voltage. 

6. The weakening effects in insulation, as shown by the 
dielectric losses, power factors, and currents, may increase as 
rapidlv as the 5th or 6th power of the temperature. 

7. weakening effects in pressboard, and very likely 
other water-absorbent insula tions, may also increase as rapidly 
зл the 5th or 6th power of the per cent. absorbed moisture. 
When the free moisture is above 3 per cent. the weakening 
effecta due to its presence are quite pronounced. 

8. Empirical equations are derived that will express the 
dielectric losses, currents, and power factors, as functions of 
the voltage, temperature, and absorbed moisture. 


NEW ZEALAND'S WATER-POWER. 


IN & recent issue of the Engineering Magasine, Mr. W. 
WILSON deals in an interesting manner with the various hydro- 
electric projects in the Dominion. 

Both islands are mountainous in character and contain 
numerous lakes, cataracts, and waterfalls, and it has been 
estimated that at least 4,000,000 m.P. awaits development. 

The Government controls the water powers, but, while 
developing certain large schemes iteelf, permits private con- 
cerns also to utilise water powers subject to an annual 
payment for the privilege. 

About thirteen years ago a private company applied for 
rights to use the Waipori Falls, some 30 miles from the City 
of Dunedin. This request was granted without any payment, 
and not long afterwards the City Corporation purchased from 
the company the water-rights, which had been acquired for 
nothing. As a result, the Government decided in future to 
retain and develop all water powers, and announced, after 
some delay, their intention of expending 42,000, 000 upon 
eight schemes distributed through the Dominion, at the fol- 
lowing places :— 


H.P. Coet. 
1. Wairua Falls, North Auckland 3,000 £100,000 
2. River Kaituna, South Auckland 10,000 320,000 
3. Makuri, North Wellington .. 6,000 200,000 
4. River Hutt, South Wellington 10,000 900,000 
5. Lake Coleridge, Canterbury 10,000 270,000 
6. Kumara, Westland и. 3,000 75,000 
7. Teviot, Otago те 10,000 300, 000 
8. Lake Hauroto, Southland 10,000 350,000 


It was proposed to make an immediate start with locations 
Nos, 1, 4, and 5 at once, but eventually it was decided to com- 
plete No. 5 as soon as posible, and to use the experience во 
gained in carrying out the others. At the end of nearly four 
years, the plant mentioned is now in operation, but in the 
meantime the Government, which had held office continuously 
for 21 years, was replaced by one whose announced intention 
was to afford much greater facilities for the use of water- 
power. At once, а private company purchased, for £150 per 
annum, the rights to the Wairua Falls, No. 1, and their 
station is fast approaching completion. Other enterprise has 
taken place on smaller schemes, and is foreshadowed on a 
larger scale in the near future, though the rapid improvement 
in the lignite gas-producer has assisted the institution of small 
кс power-houses at the expense of the hydraulic central 
station. 

Dealing with the individual plants, that at Lake Coleridge 
was selected by the Government as their initial enterprise 
partly because of the demand for electricity by the citizens 
of Christchurch, who had been vainly endeavouring for years 
to secure water-rights for themselves, and partly use of 
the outstanding advantages of the scheme itself. 

Christchurch is 70 miles distant, and three-phase tranamis- 
sion was decided on, at 60,000 volts—ten times the dynamo 
pressure. Entirely duplicate lines have been constructed, 
pureuing different routes. Aluminium cables carry the cur- 
rent, supported on porcelain pin-type insulators attached to 
ironbark poles at six-chain intervals. 

The power-house was designed to contain six 1,500-n.P. 
Francis turbines, of which three by Escher-Wyss are already 
working, in conjunction with Bruce Peebles alternators. It is 
now probable, however, that the new units will be double the 
intended capacity. Six single-phase General Electric (U.S.A.) 
water-cooled transforiners are used at each end of the line, 
and protection from lightning is afforded by aluminium elec- 
trolytic arresters made by the same firm. All are housed in 
a flat-roofed ferro-concrete power station, the construction of 
which cost 81d. per cubic foot. 

The current from this installation is to operate the first 
electric railway in New Zealand, that from Chrietchurch to 
пе eet which passes through a tunnel nearly two miles in 
ength. 

e Wairua Falls scheme is situated on a lowland river with 
no natural storage. It is being undertaken by the Dominion 
Portland Cement Co., whose new mill is under construction 
on the shores of Whangarei Harbour, sixteen miles distant; 
but electricity is also to be provided for the town of Whan- 
garel, five miles further on. The Falls themselves are 48 ft. 
high, but they are followed by a series of cataracts which 
more than treble the head. A low dam 8} ft. in height is 
being constructed across the river immediately above the 
Falle, which will impound eufficient water to keep the plant 
working for three weeks without any assistance from the river. 

From the dam a race, 14 miles long, will secure a head 
of 140 ft., and two Boving turbines are being installed in a 
ferro-concrete power-house to give 1,350 н.р. each. It is in- 
tended to duplicate this plant in the near future. The 
General Electric Co. (U.S.A.) have furnished practically all 
the electrical machinery. As in the previous scheme, alumi- 
nium cables are employed. The delivery of current was to 
begin in the middle of 1915, and the cost of the work is 
estimated at £50,000. . 

At the power plant of the Waihi Gold Mining Com- 
pany at the Hora Hora Rapids on the Waikato River, 
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by cutting a straight canal, 100 ft. wide at the bottom, to 
ehort-circuit the rapids, and projecting an inexpensive crib- 
work dam into the river, a remarkably simple scheme for 
generating 9,000 Kw. has been brought about. Six quadruple 
sets of Boving turbines drowned in forebays external to the 
serene station, drive the Siemens three-phase alternators 
within. 

A distance of about 50 miles separates Hora Hora from 
Waihi, and ‘the transmission voltage is 50,000 stepped up from 
5,000 by single-phase transformers in a separate sub-station. 
A single transmission line only has been erected on latticed- 
steel towers with copper conductors. Current is provided to 
any towns in the vicinity that desire it. In this case, the 
water-rights cost the company £1,200 per annum. 

Other power production 1s probable before many years upon 
the Waikato. At Hora Hora, the capacity of the present 

lant can be increased by at least 60 per cent. Nearer the 
ake are the Huka Falls capable of giving 38,000 H.P., and the 
Arateatea Rapids with a capacity of near 60,000 H. p. 

Scheme No, 2 of the Government list possesses advantages 
of constancy equal to those of the Coleridge and Hora Hora 
plants; the Kaituna River will provide about 40,000 н.р. for 
development. This project is marked down for the supply of 
Auckland, but the transmission distance of 150 miles is delay- 
ing its achievement. Meanwhile, Auckland is equipped with 
a growing steam station, and other towns are also acquiring 
their own installations. At present there is in the Kaituna 
Gorge a small 250-Kw. plant which makes use of a short 
cataract known as the Okere Falls. The system is three- 
phase, at 6,000 volts and 50 cycles, which frequency is the 
standard in New Zealand. A wooden pole line runs to 
Rotorua, eleven miles away. 

The Waipori Falls station is interesting as being the first 
large hydro-electric enterprise in the Dominion, and an ex- 
ample of the mountain cataract type of scheme. The power 
house contains six 1,000-Kw. units, each consisting of a General 
Electric (U.S. A.) generator driven by two Pelton wheels with 
Lombard governors and deflecting nozzles. 

About 29 miles separate the Falls from: the sub-station just 
outside Dunedin, and three-phase current 1s generated at 2,400 
volts, and transformed to 34,700 volts for transmission. Dry 
seasons have caused constrictions in the output, and lately a 
Diesel stand-by station has been erected, which has largely 
-corrected these faults. Storage, too, has been effected at 
three places above the Falls, with good results. 

A small installation utilising Pelton wheels operates the 
pumping and other machinery of the Ross Goldfields, in West- 
land, where the chief requirement was the unwatering of 
abandoned workings. There was available an electric supply 
of 700 Kw. obtained from Lake Kanieri, 28 miles away. This 
body of water covers twelve square miles, almost equal to 
that of Lake Coleridge but situated in a region where the 
Aapon rainfall is 120 in., about three times that at the latter 
place. a 


The generators give three-phase current at 2,300 volts, and 


single-phase transformers raise the voltage to 24,000 for trans- 
mission. In addition to the mine load it is intended to supply 
the towns of Ross and Hokitika, the capital of Westland, and 
the surrounding districts from this plant. 

Railway electrification in the partially completed Ойга 
Tunnel and its approaches in the mountain range separating 
Canterbury from Westland will make a demand for energy 
that is already under the consideration of the Public Works 
Department. While it is quite feasible to bring current from 
Lake Coleridge, roughly fifty miles distant, there are many 
local falls that may easily serve the purpose. Two of these 
are at present providing power for drilling the big tunnel on 
opposite sides of the Pass. Each contains two 290-Kw. sets 
working at a head of 700 ft. Both plants suffer from occa- 
sional shortage, chiefly in winter, when the sources partially 
freeze. A steam plant of about 150 Kw. is employed at the 
western end, where most work is done, to assist the water- 
wheels during times of scarcity. At Te Aroha, in the North 
Island, there is а municipal power station where a reservoir 
jo à: above the Pelton wheels equalises the supply to some 
extent, 

In addition to public schemes there are a number of private 
ones which have for their object the supply of single enter- 
prises. New Zealand farmers are recognising more and more 
the great advantages of electricity not only for lighting, but 
also for shearing, milking, pumping, chaff-cutting, and the 
host of operations on a farm performed nowadays by 
machinery. Such plants, driven by hydro-electric current. 
are established at Kaiwarra, Glenmark, Hawarden, and 
Temuka, in Canterbury, and in other parts of the Dominion. 
So far, electric ploughing has not yet made its appearance, 
but this should not be long delayed. 

Future opportunities for power development occur over 
almost the whole country. Practically every one of the 
numerous lakes is a potential power site of the most satis- 
factory order, and in spite of the war, activity in exploitation 
should continue. In one of the big schemes now under con- 
struction it was found that the electric machinery, though 
nominally British, was of German manufacture and could not 
be delivered, However, the deficiency was at once made good 
by an American firm and the opening will not be delayed bv 
the change. For along time New Zealand will be dependent 
upon imported machinery, the local manufacturers being at 


present restricted to the smaller apparatus, such as low-power 
transformers. 


SUBMARINE PHOTOGRAPHY BY AID OF 
QUARTZ LAMPS." 


IN these days of daring exploits of arms, where the engines 
of destruction that operate under water are the cause of so 
much comment, it is pleasing to turn to an equally remark- 
able but humane and constructive development of science. 
An achievement that seems destined to play an important part 
in marine affairs is that of submarine photography, or the 
taking under water of pictures, both stationary and moving. 
The actual taking of the photographs is not so difficult, the 
main requisite being to get beneath the water, to remain 
there in comfort, and be able to perform the work, 

This work is made possible by an invention of Charles Wil- 
liamson and his two sons, of Norfolk, Va., which consists of 
a collapsible accordion-like submarine tube of waterproof 
canvas and rubber,- three feet in diameter, braced at regular 
intervals by iron rings. This construction permits the pas- 
sage of a person down the tube, and its flexibility permits it 
to be dragged along by a vessel. The top of the tube remains 
open at the deck; the lower end extends down into the water 
and expands into a chamber about five feet in diameter, one 
side of which is provided with a glass observation window 
through which the pictures are taken. The space in the 
chamber is sufficient to accommodate two men, one to operate 
the camera and the other to control the movement of the 
tube, which is effected by chains operated from the deck of 
the boat. Fresh air is provided by a simple ventilating device, 
enabling the operators to work in comfort. The general 
arrangement is shown in the figure. Im order to accomplish sub- 
marine photography, however, it was necessary to secure some 
efficient means of artificial illumination which could be easily 
handled, would furnish the desired light. and not be prohibi- 
tive in cost. After trying other types with varying success, 
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ARRANGEMENT FOR OBTAINING SUBMARINE PHOTOGRAPHS. 


the Cooper Hewitt mercury-vapour quartz lamp was adopted. 
A battery of nine of these lamps, each of 2,400 с.Р., was 
installed. The essential parts of the lamp are the quartz 
burner and the auxiliary. The former comprises the light- 
giving tube, its support and enamelled reflector, while the 
latter consists of the necessary tilting mechanism and coils 
for starting and maintaining the mercury arc. - 

In ordinary commercial use, the burner is suspended fram 
the lower part of the auxiliary and enclosed in a glass globe, 
but for submarine work, the auxiliary is kept on board the 
boat, and the burner with its reflector holder is mounted in 
a casing that is placed in a frame and lowered into the water. 
The method of installation is shown above. 

Highly instructive and interesting photographs and moving 
pictures have been taken through the water by the method 
described for a distance of 100 ft., thus marking an epoch in 
photography and surprising even the most ardent advocates 
of the scheme. 


— 


Electric Motor-car Running Costs. — With the object 
of ascertaining approximately the average cost of running electric 
motor-cars of the pleasure type, the Electric Vehicle Association 
of America recently sent out a circular letter to owners g»attered 
over all parts of the United States. Over 100 replies were received, 
an analysis of which showed that where the vehicle is privately 
garaged, the average cost for battery charging energy is 233, 10d. 
per month. The cost of washing, polishing, storage and battery 
charging in public garages varies from £3 to £8 per month ; the 
average monthly distance travelled was found to be 300 miles, 
while the average battery life worked out at 2} years. Tire costs 
average lls.7d. per month, the length of service secured from the 
tires extending from 15 to 48 months. 


* Electrical Review and Western Electrician. 
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WAR ITEMS. 


Exports to Allied Countries.—The Board of Trade desire 
to inform merchants, manufacturers, and shippers that 
applications for permission to export to allied countries goods 
ef which the export is prohibited by proclamation will re- 
ceive special consideration if it can be clearly shown that the 
goods are destined for the use, directly or indirectly, of the 
Allied Government concerned or its military or naval forces. 
Such applications must be made to the Secretary, Commis- 
sion Internationale de Ravitaillement, India House, Kings- 
way, W.C. The Commission will not recognise as evidence 
of the official destination of the goods documents issued by 
provincial military or naval officers, other local authorities, 
or Government contractors in the country to which the goods 
are to be exported unless such documents are formally ap- 
proved in writing by the competent Department of the 
Government concerned. British manufacturers, merchants, 
and shippers are, accordingly, warned that before entering 
into any contracts for the supply of goods stated to be for 
the use of the Government of an allied country they should 
first instruct their clients in that country either to furnish 
them with written evidence that the proposed contract has 
the approval of the Ministry of War, Ministry of Marine, or 
other partment concerned, ot to have a notification of 


its approval transmitted by such Department to its repre- 


sentative on the Commission Internationale de Ravitaille- 
ment. Any firms accepting contracts without following the 
above procedure will do so at their own risk, and with full 
knowledge that permission to export the goods which they 
have contracted to supply may be refused. Applications for 
permission to export goods which are ordered by firms or 
individuals in an allied country for purely industrial pur- 
poses, and which are not destined for the use of an allied 
Government or its military or naval forces, should be made 
in the ordinary manner to the Secretary, War Trade De- 
partment, 4, Central Buildings, Westminster, S.W. 

The Views of a German Electrical Manufacturer.—Accord- 
ing to the Morning Post, Dr. Wilhelm von Siemens, head 
of the great German electrical company that bears his name, 
has written, in the © Journal of the Association of German 
Engineers, his views concerning the possibilities of sub- 
marine warfare. He declares that German engineering 
science must devote itself with supreme energy to the task 
indicated by the success achieved by the submarine boats 
in order to furnish the requisite counterpoise to the weight 
of the 12-inch guns and of their successors. He urges the 
necessity of losing no time in deyoting work, pains, and 
money to the accomplishment of an aim that may at present 
be somewhat problematic, and in exhausting all possibilities 
and points of departure. It is an abnormality, he declares 
further, that a nation with a small number of its men under 
arms can occupy a commanding position in the world solely 
by the creation of a surpassing technical implement, whereas 
the real worth of a nation must depend on its size, on the 
mature and character of its men, of its culture, and of its 
capabilities. Dr. von Siemens concludes as follows: What 
has been achieved by means of our submarine boats is a 
tangible beginning which we shall bring to perfection. The 
power that we shall then obtain to exclude England from 
the trade routes leading to the centre of the English world- 
power we shall hold in our hands as a pledge, until the free- 
dom of the seas and of the trade routes has been wrested 
from the English, not only for us but for the whole world."' 

The French Thomson-Houston Co.—The report for 1914 
of the Compagnie Francaise Thomson-Houston, which was 
formerly in close relations with the Berlin A.E.G., details 
the arrangements which existed between the two companies, 
by way of reply to the attacks made upon the French com- 
рапу on account of the connection in question. Concerning 
the future development of the undertaking, the report re- 
marks that co-operation between the French and the Ger- 
mans appeared to be out of the question, but a solution of 
the complicated conditions would probably be simplified by 
the victory of the French arms. In the meantime, the 
French A. E.G. company had been dissolved. The gross 
profits of the French Thomson- Houston Co. amounts to 
£332,000, and the net profits, after meeting general expenses 
and interest on loans, to £181,000, as compared with 

213,000 in 1913. The sum of 261,000 has been applied to 
depreciation, and the balance of £120,000 permits of the 
pavment of a dividend of 6 per cent. on the ordinary share 
capital of £2,400,000. 

The Berlin A.E.G.—According to a statement issued after 
а meeting of the board of directors on July 8th, the invoiced 
turnover from Berlin down to the end of April, plus the 
«ders on hand—that is to say, for a period of ten months 
amounted to the same figure as in the corresponding term 
in the preceding year, despite the absence of business with 
enemy countries. The credit held at the bankers at the 
end of the financial vear, on June 30th, is reported to have 
totalled £4,150.000, exclusive of the £1,800,000 advanced to 
"he A. E. (2. High-Speed Railway Co., and the sum of 
£425.00) ent to the Berlin Electricity Works Co., whilst 
£907,000) has been invested in German and Austrian war 
ans, An order for а complete power station, with an 
ital equipment of 100,000 H. p., has been received from 
се Electro Works Co., which is to supply power in con- 
n ction with a great scheme for the fixation of atmospheric 
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nitrogen. The number of the company's employés called up 
ſor service has been 20, 500, and the voluntary grants made 
by the company to their dependents have about 


£250,000 down to the end of June. 

Pro-German Agents Abroad.—The Board of Trade calls 
the attention of British firms who contemplate the appoint- 
ment of new agents in foreign countries to the desirability of 
their satisfying themselves that the persons they propose to 
select are not unfriendly to Great Britain or her Allies. 
Where the individuals selected are not personally known to 
those with whom the appointment rests, the advice of His 
Majesty's Consular officers can always be secured in such 


'cases by British subjects who apply to them.—“ Financial 


Times. 

Catalogues Wanted.—Lieutenant W. H. Marshall, R.E., 
M.I.E.E., M.I.Mech.E., would be glad to have the latest 
catalogues and price lists of cables, joint boxes, feeder pillars, 
dynamos, motors, switchgear, fittings for internal electric 
wiring, incandescent lamps, transformers, etc., sent to him 
at the Royal Engineer Office, Weymouth. 

The. War Loan.—In addition to the £17,000 already held 
by them in the original War Loan, the Armorduct Manu- 
facturing Co., Ltd., have applied for a further £7,000 in the 
new Loan. i 

The St. Pancras B.C. has invested £10,000 of the elec- 
tricity reserye fund in the new War Loan. 

The County Co.’s Roll of Honour.—One of the most 
impressive rolls of honour that has yet reached us from 
electrical undertakings is that of the County of Londor 
Electric Supply Co., Ltd., and its associated companies. It 
gives the name, rank and regiment of 226 men '* who have 
answered their country's call in defence of a 'scrap of 
paper.'" Three out of the number have been killed and 


"four wounded. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


AMENDMENTS. 


SOUTH AFRICA.—The following regulations have been 
laid down by the Government : — 

Exportation of the following goods is prohibited except 
with the permission of the Minister of Defence: Minin 
cables; mines and parts thereof; searchlights; naval and 
military stores of every description; shipbuilding materials; 
signalling lamps; submarine and other signalling apparatus. 

Exportation of the following goods is prohibited. except 
with the permission of Collectors of Customs, to destinations 
in the British Empire and countries of Allies and Neutrals: 
Asbestos; copper and zinc in ingots of approved brands (affect- 
ing re-exports only); india-rubber sheet, vulcanised; mica 
(including mica splittings) and inicanite. 

Exportation of the following goods is prohibited to all 
destinations other than the United Kingdom, British possee- 
sions and protectorates: Aluminium, aluminium alloys, etc.; 
copper unwrought and part wrought, all kinds; ferro-alloys; 
graphite; lead, pig, sheet, or pipe; tungsten, molybdenum, 
vanadium, nickel, selenium, cobalt, and manganese; rubber 


goods. 

Exportation of the following goods is probibfted to all 
foreign ports in Europe, and on the Mediterranean and Black 
Sea, other than those of France, Russia (except Baltic porte), 
Belgium, Spain, and Portugal: Magnetic iron ore; copper 
ore, hematite iron ore, iron ore, hematite pig iron, iron 
pyrites; railway material, both fixed and rolling stock; 
materials for telegraphs, wireless telegraphs, and telephones; 
galvanised wire; steel wire. | 

NORWAY.—The Norwegian Government has prohibited the 
exportation of the following goods: Antimony, unwrought, 
crude, and scrap; graphite, unwrought or crude, except 
graphite produced in Norway and accompanied by a certifi- 
cate of origin; graphite for use in foundries, including 
crucibles; molybdenum, unwrought or crude; scheelite, wol- 
framite, and molybdenite, except that produced in Norway 
and accompanied by a certificate of origin; vanadium and 
tungsten, unwrought or crude. 

FRANCE.—The Board of Trade are in receipt, through the 
Foreign Office. of copy of French Ministerial Decree, dated 
April 28th, which abrogates the provisions of the Decree of 
February 12th in virtue of which lead ore was allowed to be 
схрог from France, without special authorisation, when 
consigned to the United Kingdom, the British Dominions, 
Colonies and Protectorates, Belgium, Japan, Montenegro, 
Russia, Serbia, and the United States of America. 

Н.М. Ambassador at Paris, in forwarding this Decree, 
states that he has been informed by the French Ministry for 
Foreign Affairs that applications for special permission to 
export consignments of lead ore to the United Kingdom will 
be favourably considered. 

SPAIN.—The Spanish Government has prohibited the 
exportation of the following goods: Aluminium and alloys 
thereof, antimony and alloys thereof, bauxite or aluminium 
ore. tin and alloys thereof, zinc and alloys thereof in cakes, 
nickel and alloys thereof. rubber and mixtures thereof, wholly 
or partly manufactured; anhydrous or hydrated alumina, 
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chrome, molybdenum, manganese (metal), vanadium, ferro- 
chrome, ferro-molybdenum, ferro-nickel, ferro-tungsten, ferro- 
vanadium, and partly or wholly manufactured articles of 
copper or braes; tinplate. 


ROUMANIA.—The Roumanian Government has prohibited 
the exportation of the following goods: Old iron; metal ores; 
пара and tins; graphite; mercury; cords and cables of 
any kind. 


_CANADA.—The following regulations regarding the prohibi- 
tion of exportation of certain goods have been issued by the 
Canadian Government :— 

Mica and micanite to all destinations other than the United 
Kingdom, British possessions and protectora tes, France, 
Russia (except Baltic ports), Japan, United States (when for 
consumption in United Siates only or shipped to specified 
consignees in United Kingdom via United States, or exported 
via United States under licence or dispensation from Canada). 

To all destinations abroad other than the United Kingdom, 
British possessions and protectorates: Carbone suitable for 
eearchlights; certain chemicals; ferro-alloys; graphite, in- 
cluding foundry, plumbago. Metals and ores, the following, 
namely :—Alumina and salts of alumina; aluminium and 
alloys of aluminium; antimony and alloys of antimony; 
bauxite; chrome ore; cobalt; copper, unwrought and wrought; 
lead, ore, pig, sheet, or pipe (including solder containing 
lead); manganese and manganese ore; mercury; molybdenum 
and molybdenite; scheelite; selenium; tin and tin ore; tung- 
sten; vanadium; wolframite; zinc and zinc ore, and sheets ; 
mines and parts thereof; rubber; searchlighte; signalling 
apparatus; telephone sets and parts thereof; galvanised wire 
and steel wire. 

To all foreign ports in Europe and on the Mediterranean 
апа Black Seas other than those of France, Russia (except 
Baltic ports, Belgium, Spain, and Portugal): Asbestos; 
rubber sheet, vulcanised; copper ore, iron ore, hematite pig- 
iron, iron pyrites, nickel and nickel ore; en ine and boiler 
packings; railway material, both fixed an rolling stock; 
materials for telegraphs, wireless telegraphs, and telephones. 


NEW PATENTS APPLIED FOR, 1915. 


(NOT YET PUBLISHED), 


сое expressly for this Journal by Messrs. W. P. THOMPSON & Co., 
lectrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


9,783. SPARKING-PLUGS FOR INTERNAL-COMBUSTION Encines. Daimler-Motoren- 
Ces. July 5th. (Convention date, July 6th, 1914, Germany.) (Complete.) 


9,792. STARTING ARRANGEMENT FOR INTERNAL-COMBUSTION ENGINES IN WHICH 
Ам ELrCTRIO STARTING. Motor 18 usto. Soc. Anon. pour l'Eclairage Electrique 
des 0 July 6th. (Convention date, July зб, 1914, France.) (Com- 
plete. ў 

9,797. APPARATUS FOR OPENING AND CLOSING ELECTRICAL CIRCUITS AT A 
CERTAIN TEMPERATURE. E. J. Sumner. July 6th. 

9,806. SWITCHES FOR CONTROLLING LIFT OR OTHER Motors. 
july 6th. (Complete.) 

9,808. APPARATUS FOR GRINDING THE PLUGS INTO THE SEATS OF STEAM 
AND LIKE Cooks. Smith Bros. & Co., Ltd., and J. M. Dempsey. July 6th. 

9,809. SELF-REGULATING DyNAMO-ELECTRIC MACHINES. Boultbee Brooks and 
W. Holt. July 6th. (Complete.) 

9,812. Devices ror LocaLisinc BODIES Bv THE AID OF X-rays. F. F. Ren- 
wick. july 6th. 

9,828. MANUFACTURE or ELECTRIC HEATING ELEMENTS. 
Huntley. July 6th. б 

9.834. ELECTRIC Mine Lame. J. W. Rigby. July 6th. 

9,836. ELECTRIC MOTOR CONTROL SYSTEMS. British Thomson-Houston Co., 
Ltd. (General Electric Co., United States). July 6th. 

9,852. IMPULSE TRANSMITTERS YOR TELEPHONE SYSTEMS AND THE LIKE. Relay 
Automatic Telephone Co., Ltd. (L. C. Bygrave). July 6th. 

9,875. Evectrio Licutinc Means. R. S. Woods. July 7th. 


9,899. ELECTRICITY TRANSFORMERS. J. Longman. July 7th. 


J. A. Steven. 


H. J. Dowsing & D. 


9,903. ELECTRICAL CONNECTIONS PARTICULARLY APPLICABLE TO THE SPARKING - 


‘PLUGS or INTERNAL-COMBUSTION ENGINES. J. A. Kennedy-McGregor. July 7th. 
9,912. RECEPTION AND TRANSMISSION OF босхо oR CoMPRESSIONAL WAVES. 
S. G. Brown. july 7th. 
9,915. BRAKE FOR  ELECTRICALLY-PROPELLED VrucLeEs. Rt. Hon. H. L. 
Samuel, W. Slingo, Н. C. Gunton, and C. H. Douglas. July 7th. (Divided 
application on 15, 539/14, January 98th, 1915.) (Complete.) 


9,921. ELECTRICAL TRANSFORMERS. G. Harlow. July 7th. 

9,922. Rotary Motors. Е. E. Hauer. July 7th. (Complete.) 

9,934. SMALL ок Pockrr Егєсткіс FLASI Lamps, F. O. Trautmann. July 
th 


9,938. Nionr Guw-sicuTING ELECTRIC Toren. D. Goodman. July 8th. 


9.957. PREPARATION OF ELECTROLYTES FOR USE IN THE ELECTROLYTIC DEPOSI- 
тох OF MeTAaLs. P. Marino. July 8th. (Addition to 28,953/12.) (Complete ) 

9.960. Vapour ELECTRIC Devices. British Thomson-Houston Co., Ltd. 
(General Electric Co., United States). July 8th. 

9,964. ELECTRIC Jot. G. Н. Scholes. July 8th. 

9.972. $токАсЕ BATTERY ELEMENT AND METHOD OF MAKING THF ЗАМЕ. J. 
Redding. July 8th. (Convention date, July 10th, 1914, United States.) 
(Complete.) E 

9,981. Exgcrric Crock. F. O. Read. July 8th. 

9,982. APPARATUS FOR DETECTING, INDICATING, OR MEASURING VARIATIONS OR 
MOVEMENTS iN. МАСХЕТІС Firtps. G. J. Paulin. July 8th. 

9,993. ComBINED Locking Devick AND SHADE SUPPORT FOR ELECTRIC INCAN- 
. DESCENT Lamps. W. C. Crockatt. July 9th, 

10,006. TELEPHONE AND OTHER DiAPHRAGMS. B. A. Pilkington. 

10,026. Егесткіс Junction Box. G. II. Scholes. July 9th. 


10,050. IMPULSE-SENDERS FOR SUBSCRIBER APPARATUS IN AUTOMATIC EXCHANGER 
-S\stems, Aktiesclskabet Elektrisk Bureau. July 9th. (Convention date, 
July 14th, 1914, Norway.) (Complete.) 


July 9th. 


10,054. TELEPHONE Locks. J. E. Lavalley. July 9th. (Complete) 
10,059. VIBRATING MAKE-AND-BREAK DEVICES POR USB IN ELECTRIC 

A. C. Brown. July 10th. ки SIGNALING: 
10,067. CLOCKWORK TIME-SWITCHES AND THE LIKE. 


E. H. Hors 
lois; mann Gear Co., Ltd. July 10th. Orstmann and 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the following list may be obtained 


of Messrs. W. P. THompson & Co., 385, High Holborn, W.C., and a: 
Liverpool and Bradford; price, post free, 9d. (in stamps). 
1913. 
94,029. '' Manufacture of incandescent electric lamps. C. Сіло. 


October 23rd. 

24,450. Arrangement for the automatic protection of air-cooled electrica! 
machines against damage through ignition of the air filters." ALLGEMEINE 
EriEKTRICITATS СЕЗ. October 28th. (January 29th, 1913.) 


1914. 

3.020. Magnetic speed indicators.“ 
(March 15th, 1913.) 

3,021. Eddy current speed indicators.“ 
(April 14th, 1913.) 

6,866. '' Electrical treatment of ores." Е. W. HIGHFIELD. 

7,214. Trolley or collector wheels for electricity.“ 
March 815. 

7,265. Regenerative braking of electric motors.” 
Bovarı ЕТ Сів. March 23rd. (March 22nd, 1913.) 

7,688. “ Incandescent electric lamps." British THOmSoN-Hovston Co. 
(Allgemeine Electricitats Ges.). March 26th. 

7,684. Methods of synchronising rotary and cascade converters." SIEMENS: 
SCHUCKERTWERK2Z GES. March 26th. (April 16th, 1913.) 

7,760. Memorandum boards for use in connection with telephones and the 
manufacture thereof." J. F. Sesser vow HERZINGER. March 27th. 

' 7,761. '' Method and apparatus for the internal irradiation of the human 
body by means of rays emanating from a Róntgen-tube or other source." 
E. Pont. March 27th. (March 29th, 1913.) 

7,779. Commutators for  dynamo-electric machines. SIEMENS Bros. 
Dynamo Works, LTD., C. P. BRAMLEY, & T. A. Wispom. March 27th. 

7,868. '* Apparatus for diminishing the air friction in electric machines 
having flywheels." SigMENS-SCHUCKERTWERKB Ств, March 28th. (March 
29th, 1913.) 

8,147. ‘Cooling device for the electrodes of vacuum tubes, particularly 
Röntgen tubes." К. Grisson. March Jlst. (October 14th, 1913.) 

8,258. “ Polyphase commutator electric machines.“ SIEMENS-SCIUCKERT- 
WERKE Ges. April Ist. (April 3rd, 1913.) 

8.353. pocket electric lamps adapted to be used as target illuminating 
devices for pistols and the like." Р. 5снмют & C. DossLaw. April 2nd. 
(April 28th, 1913.) | ` 

8,367. ‘Electrolytic apparafus.“ MASCHINENFABRIK SURTH Ges. April 2nd. 
(September 3rd, 1913.) 


W. Bex MANN. February 5th 
W. BRCKMANN. February 5th. 


March 18th. 
Н. MeRrxolps. 


Акт. GES. BROWN. 


8.385. Rotary converters provided with boosters." E. ROSENBERG. April 
3nd. 

8,473. '' Automatic signalling devices for indicating faults or other abnormal 
conditions of electric circuits."  SikMENS BROS. & Co., and W.-H. GRINSTED. 
April 3rd. 


12,361. Selenium cells especially adapted for use in connection with tele 
graphy. J. S. Witners (К. С. Cox). May 19th. 

14,470. ‘‘ Means for controlling the heating effect of electric heating 
apparatus," A. F. Berry. June 16th. 

14,669. “ Electric candle lamps." C. Daw&v & G. BRapLEv. June 18th. 

14.800. Apparatus for and method of operating electric signs, devices, 
indications, and the like." L. Martin. June 19th. 

14.817. Electrical condensers.” BRITISH IwSuLATED & HeLsay CABLES, Lb., 
E. A. Bayes, and H. НїбнАм. Juae 20th. 

14,891. “ Receivers for use with electrical apparatus for transmitting an 
receiving signals." Sır A. T. Dawson & G. T. Воскнам. June 30th. 

14.984. '' Electric railway systems.“ Rr. Нон. C. E. H. Honnobsx, ү 
Sinco, Н. С. Сохтом, & C. H..Douctas June 23rd. 

15,194. “ Electric motor meters." British Тномзом-Нооѕтон Co. (Genero: 
Electric Co.). June 24th. 

15.339. '' Metal-filament electric lamps." Stukxs Bros. & Co., and W. H. 
LE MARECHAL. June 26th. 

15,489. “ Electric lamps and their holders.“ Е. Jones. June 27th. 
“ Dynamo-eleciric machinery." Нок. Six C. A. Parsons. June 


15.617. Wire filaments for incandescent lamps, and other electric resist 
ances.” W. Н. Saping. June 29th. 

15,749. Electric fuses. A. F. Daum. July 1st. 

16.590. Cooling arrangements for dynamo: electric machinery." — SIEMENS 
Bros. DYNAMO Works, LTD., and E. О. Kirrreg. July 10th. (Cognate appli- 
cation, 18,396/14.) 

16,680. ** Radiators containing liquid and heated by fuel, steam, or elec- 
tricity.” H. Frank. July 13th. 

18.870. Combined lampholder and contacts for electric portable lamps.” 
G. Prarsos. August 20th. 


19,054. “ Receiver for wireless systems.“ A. J. ROBERTS. August 2515. 
(August 25th, 1913.) | 
20,552. “ Magneti: separators.” S. Brucx. October 5th. (October 3r. 


1913. Additions to 11,898/11.) 

21.435. Electric incandescent lamps." 
(General Electric Co.). October 23rd. 

21.955. Inter- communication telephone systems." W. Восс & STERLING 
‘TRLEPHONE & ELECTRIC. Co., Lro. November 3rd. 

92.487. “ Electric measuring instruments for alternating currents.“ P. M 
I col. November 13th. (November 29th, 1913.) 

22,691. Footsteps for tclegraph and like poles, brackets for shelving, ап! 
other like brackets," BULLERS, Lu. & B. Woop. November 18th. 

33,791. '' Electric ignition apparatus for internal-combustion engines," C. B. 
Berpon (Siemens & Halske Akt. Ges.). December 9th. ‚ 

23.868. Slot-keys or slot-closing devices for use in dynamo electric 
machinery.” C. B. Вскрох (Siemens Schuckertwerke Ges.). December 10th. 


British THomson-Houston Со. 


1915. 


1.453. Mercury globule electrical contact maker for releasing mine wind- 
ing signal indicators, actuating indicators of the stopping, starting, and reduc 
tions of speed of machinery and the like.” G. Sans January 29th. 
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RUSSIA AND FOREIGN CAPITAL. 


IT is undoubtedly a fact that Russian industries and public 
services, in the form of railways, tramways and electric 
lighting works, would not have reached their present stage 
of development had it not been for the enormous invest- 
ments of foreign capital, which first began as far back as 
the forties of the past century. The country is con- 
sidered to be, perhaps even more so than the United 
States, ^ land of unlimited possibilities owing to the posses- 
sion of great natural resources, although the international 
impoverishment due to the war renders it probable, in the 
opinion of a German author, that on the conclusion of peace 
Russia will have to depend to а greater extent, upon herself 
for future progress, as the financial strength of the other 
nations now at war will only suffice for themselves when 
that period arrives. If this assumption should eventually 
prove to be correct—and it certainly possesses an element 
of probability—it will follow as a matter of course 
that the present movement for the nationalisation of 
industries in Russia will not assume the proportions which 
are hoped for, if not expected, and that that country will 
still have to rely upon other nations for a large quantity of 


machinery and plant in the future, in exchange for agricul- 


tural and other natural products. In the meantime, let us 
see what foreign capital has accomplished for Russia in the 
past. 

The foundation of modern industries in Russia is to be 
found in the iron and steel trades, the engineering trade, 
the coal industry, the petroleum industry, and the textile 
trades, all of which are the work of West European enter- 
prise. Belgian and French capital has taken a prominent 
part in the coal and iron and steel industries, and German 
investments have been made in the textile industry of Russian 
Poland, whilst the petroleum district of the Caucasus has 
been opened up by Swedish and British capital. The real 
centre of the coal mining and iron and steel industries is 
in the Donetz basin, whence the bulk of the output 
of iron and steel is derived. Indeed, if foreigners had 
not come forward with capital and enterprise, notably John 
Hughes, it is thought that the iron and steel trade there 
would probably to-day have remained in an undeveloped 
state. It is calculated too, that one half of the total pro- 
duction of coal in the region of the Donetz, and in the 
Dombrovo basin in Poland, which has been for some 
months past in enemy occupation, is raised by foreign 
undertakings. In the case of the petroleum industry the 
expansion has likewise been effected without the assistance 
of the Government, the progress made being attributed to 
the arrival of Robert Nobel, a Swede, in Baku in the year 
1874, and tbe formation by the Paris firm of Rothschild, 
of the Caspian-Black Sea Commercial and Indastry Co. 

Apart from the great indebtedness of Russia to other 
countries by reason of the flotation of various foreign loans, 
the greater portion of the ES invested in the railway 
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system has been raised abroad. At one time the Germans 
realised considerable profits from railway construction, but 
that was in the early days of railway work. During the 
past few years English capital has participated specially in 
Russian joint-stock companies, particularly in regard to oil 
undertakings, whilst the North Americans, who formerly 
ignored the development of Russia, have entered into com- 
petition to secure concessions for naval work, tramways and 
electric lighting works. The Germans, however, claim to 
be the oldest in the field among the joint-stock companies, 
and in regard to the manufacture of iron and steel goods, 
the working of gas and electric lighting stations, the con- 
struction of electrical machinery, and the production of 
chemicals. The chief creditor of Russia is France and 
the second is Germany, which, it is estimated, has financial 
interests, including Russian Government securities, amount- 
ing to a minimum of £200,000,000 in the country. In 
recent years, however, the Teutonic participation has been 
more in the direction of investment in Government financial 
transactions than in industrial undertakings of any kind. 

The future of Russia naturally depends to a great extent 
upon the successful conclusion of the war, when it is hoped 
to secure emancipation from German industry as far as 
possible. Onthe one hand, a new railway is projected from 
Petrograd and another city to the north of Russia, where 
the sea coast is free from ice all the year round, while 
on the other, a free passage through the Dardanelles is 
expected in the near future. In this way Russia should be 
able to find new or more extended markets for her producta, 
and not be dependent, as was the case in 1912, upon Germany 
for the absorption of exports of the value of £75,000,000 
out of total exports of £160,000,000. ‘The exports from 
Germany to Russia, however, are stated to have amounted 
only to 74 per cent. of the total exports of the value 
of £125,000,000 in the same year, a percentage which 
represents £9,875,000, and which seems an incredibly small 
gum. At any rate, it may be definitely concluded that the 
prospects of the further cultivation of British trade with 
Russia will be greatly improved on the conclusion of the 
war. Just as Russia is independent, of Germany under 
existing circumstances, 80, when the war is over, will the 
former endeavour to remain free from the latter as much as 
possible. That Teutonic competition will be resumed there 
can be no question, but it is doubtful whether the measure 
of financial support which it has received in the past will be 
also available in the future, owing to the financial exhaustion 
caused by the war. It is this breach that British firms, 
together with their Allies, should seek to fill, and provided 
that prices and general conditions are equal, their efforts 
should be crowned with success. The Anglo-Russian 
Chambers of Commerce in London and Petrograd, and the 
Anglo-Russian banking interests, should be able to render 
material assistance to British manufacturera in this direction, 
as the development of the British export trade would pro- 
bably be a matter of some difficulty without substantial aid 
from these institutions. 


THE lead market has had a number of 

Lead: ups and downs daring the last few weeks, 

and still shows a tendency towards considerable uncertainty 
and irregularity. The period of active manipulative baying 
seems to have given place, however, to a more subdued 
atmosphere, and considering the weakness which has been 
seen in other directions, prices have not yielded nearly as 
much as might have been expected. There has been som 
speculative selling, impelled to a certain degree by the 
manifold difficulties put in the way of the export trade, 
while activities on account of home consumers have been of 
a decidedly restrained character. It is most unlikely, how- 
ever, that any insuperable obstacles will be placed in the 
way of merchants wishing to ship lead to our Allies in 
Russia or France, so that the actual interference with busi- 
neas may be more fanciful than real. 'The demand for 
Russia continues, but it is not possible to trace a great deal 
of business as having been done for shipment from English 
ports, the majority of the orders being placed in Spain, 
while inquiries put forward in America have been rather 


barren of result because holders there are asking too much 
money. 

Whether American lead producers will be induced to 
moderate their terms remains to be seen, but certainly the 
United States metal markets generally seem to be suffering 
from a touch of what may be “the morning after.” The 
reckless speculation in copper and spelter has left a lot of 
stale “ bulls” across the Atlantic, and realisations sooner 
or later will have to become general. Consumers are cer- 
tainly not disposed to play into the hands of the gang of 
German-American stockbrokers and others who have been 
engaged in rushing up metal prices, and it is to be hoped 
that some strong line will be taken by the British autho- 
rities in connection with the battering down of all German 
influences in the Colonial sources of supply, such as Australia. 
The definite and firm stand taken by the Commonwealth 
authorities puts the Mother-Country hopelessly to shame in 
this respect, for our policy, so far, is merely one of shuffling 
and temporising. It is important to note that the Broken 
Hill lead interests are firmly banded together now, and will 
brook no German interference. The extension of the smelt- 
ing works at Port Pirie is being pressed on with urgency, 
and about 3,700 tons of concentrates a week are now being 
produced, while further extensions are in hand, and it ig 
hoped within the next few months to enable the lead 
smelters to treat 4,500 to 5,000 tons of concentrates a week. 

The American production has increased enormously 
during the last year or so, and output has not yet reached 
the greatest possible point. Under no circumstances at 
present obtaining, or at present in sight, can there be any 
shortage of lead in the United States, because not 
only is there an abundance of lead ore, but there is, also, a 
large surplus lead smelting capacity available, and if pro- 
duction is not stimulated by the prices now ruling, it is 
impossible to conceive what combination of circumstances 
can bring about enlarged output. It is interesting to note 
that prices of lead have begun to move up rather sharply 
in Germany, the natural inference being that that country 
is beginning to feel the pinch of the British blockade. 


————— —— ðͤ— 


THE furious controversy which raged 


Wireless around the question of the Imperial wire- 

Telegraphy jess chain in 1912-18 is still fresh in the 
aud the . иа 

War. minds of our readers; it involved vast 


interests, both political and commercial, 
of which the inner workings were known only to a few. It 


is therefore exceedingly interesting to obtain a glimpse 


behind the scenes, such as was afforded by Mr. Godfrey 
Isaacs in his speech at the annual meeting of the Marconi 
Co. on Monday last, which will be found fully reported else- 
where in this issue. 

Thanks to party political considerations, the construction 
of our wireless chain was delayed at least a year, in spite of 
the extreme urgency attached to its provision by the 
Government. Writing on this subject in our issue of 
August Ist, 1918, we urged that the authorities who were 
responsible for the defence of the Empire had a right to be 
trusted, and pointed out that no man can tell what 
to-morrow may bring forth.” Truly we did not then 
anticipate that in 12 months, almost to the day, we should 
be at war with Germany. 

Happily for us, our Navy was able to block up the 
German fleet in its own waters, and though two of our cable 
stations were wrecked by raiding cruisers, our communica- 
tions with the Empire never for a moment suffered 


. interruption, and the want of the Imperial wireless chain 


was not greatly felt; but if other conditions had prevailed 
—had we been opposed by a different combination, and had 
our enemies secured even temporary control of the sea— 
how bitterly we should have regretted the delay which 
deprived us of the wireless service ! | 

They do things differently in Germany. How their wire- 
less chain, erected regardless of cost in the minimum of 
time and without discussion, enabled our enemies to warn 
their ships that war had broken out, and they must run for 
safety, is tersely told in the speech to which we have 
referred. An interesting corollary to the story will be 
found in our Notes." 
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E.A.C. DRUM TYPE CONTROL GEAR 
FOR A.C. MOTORS. 


Er to the present but little effort has been made by manu- 
facturers of motor control apparatus to adopt a similarity of 
design for starting gear for squirrel-cage and slip-ring motors. 
The former are usually of the double-throw knife switch pat- 
tern, while the latter have ueually been of the face-plate type 
similar to D.C. starting switches. The causes for this are 
probably that the squirrel-cage motor was first introduced 
and used in ica, and for some years was objected to by 
English supply authorities owing to the large current taken 
during starting. Consequently, the slip-ring motor was used 
here with starting gear on the lines of D.c. starting switches. 
When the sequirrel-cage motor was finally taken up in this 
country, a similar type of starting gear was used to that 
which had been adopted in the United States. 

This use of two different types of starting gear possesses 


Fig, 1.—OIL-IMMERSED STAKTEK WITH NO-VOLT AND 
OVERLOAD RELEASES, 


many disadvantages, as it is seldom that squirrel-cage or slip- 
nng motors can be used exclusively in any large industrial 
system. In such cases it frequently occurs that the actual 
starting and stopping of the machine is in the hands of 
ine lenced operators, and only a small electrical staff is 
employed for actual maintenance purposes. The fact that 
two entirely different types of starting gear are used is likely 
to confuse these operators, and, in addition, means the dupli- 
cation of spare parts. 

The Electrical Apparatus Co., having these points in view, 
decided to adopt a etandard system of motor control gear 
which could be used for any type of А.С. polyphase induction 
motor. The drum type of switch was adopted; it hás been 
proved the most suitable for heavy industrial services. 


Fic. 2.— CONTACT FINGERS, COMPRESSION SPRINGS, &C., 
DRUM-TYPE STARTER. 


The starters and controllers for both slip-ring and squirrel- 
cage motors are similar in appearance and the operation 
of starting is performed in the same manner; the switch 
contacts are interchangeable for a given capacity of 
éwitch, thus reducing spare parte. Further advantages are 

t with squirrel-cage motors, the motors cannot be left 
running connected in “star” if star-delta starters are used, 
ot with the auto-transformers in circuit if auto-transformer 


(compensator) starters are used. The method of starting u 
is always by a straight forward movement of the handle, an 
the patent E.A.C. slow motion device ensures a compulsory 
pause in the starting position. The starters can be supplied 
either non-automatic or with fuses, or they can be fitted with 
no-voltage and overload release. 

The whole construction consists of clamping the current- 
carrying parts on to mica-insulated steel bars—thus limiting 
insulation breakages and giving an absolutely fireproof con- 
struction. 

The gear is made in two types, viz.: Air-break totally- 
encl starters and oil-immersed totally-enclosed starters. 

Air-break Starters.—The range of totally-enclosed gear 
covers a small air-break switch arranged either to give etar- 
delta or series-parallel starting connections, or suitable for 
switching small squirrel-cage motors direct on to the line. 
There is also a range of totally-enclosed air-break auto-trans- 
former (compensator) starters for motors up to 100 н.р. on 
650 volts. It wil be noted that this provides for any 
moderately sized squirrel-cage motor, and is particularly suit- 


FIG. 3.—INTERIOR, AIR-BREEAK AUTO-TRANSFORMER STALTER.. 


able for textile mills, several electrically-driven spinning sheds 
having been equipped. 

Fig. 3 shows the general arrangement of the air-break type 
auto-transformer starters, illustrating the accessibility of both 
transformer and switch for changing the transformer tappings 
or cleaning and general inspection purposes. As mentioned 
above, the starters can, if necessary, be fitted with no-volt 
and overload- automatic release trips with fuses, ammeters, 
voltmeters, etc., a control unit being supplied consisting of an 
auto-transformer starter with no-volt and overload release or 
fuses, the starting switch being in the centre box, the trans- 
former in the lower box and the overload release in the upper 
box; an ammeter can be fitted to the top of the control unit, 
which can be attached to a wall or mounted on a pedestal. 
The starters can be supplied with plain bushed cable holes, 


Fic. 4.—ThHhE E.A.C. SwrrCH FINGER. 


with holes screwed for conduit, or with cable sealing boxes 
where multicore cable is to be used. 

Oil-immersed Gear.—In this class the range covered is very 
much. greater. It includes star-delta starters, eeries-parallel 
starters, or non-automatic oil switches up to 195 amps. 
capacity of 650 volts, or auto-transformer starters up to 
H.P. on 3,500 volts; also all types of starters for slip-ring 
motors up to 400 H.P. capacity. It is thus ible for a 
control equipment to be supplied for prectosly every duty 
and any type of induction motor, especially if used in combi- 
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nation with E.A.C. high-tension automatic oil switches. The 
rongo covered will be best appreciated from the following 
able :— 

SQUIRREL-CAGE MOTORS. 
Direct-starting switches. 
Beries-parallel starting 

switches. 
Star delta starting switches. Non-reversing controllers. 
Auto-transformer starters. Reversing controllers. 


Slip-ring motor starters have usually to withstand heavier 
duties than the starting gear for squirrel-cage motors, and it 
is the opinion of the designers that it is preferable to have all 


SLIP-RING MOTORS. 
Rotor starters. 
Combined rotor and stator 
starters. 


Fic. 5,—INTERIOB, OIL-IMMERSED STARTER OR CONTROLLER 
WITH SELF-CONTAINED RESISTANCE, 


starters with slip-ring motors oil immersed, as such switches 
have a larger starting capacity, and the wear and tear on the 
starter contacts is less if these are immersed in oil. 

The similarity in appearance of various types of oil-immersed 
switches will be well appreciated from the fact that fig. 1 
practically represents a non-automatic oil switch, a star-delta 
starter, auto-transformer starter, or any type of E.A.C. 
starter for a slip-ring motor. The similarity of the internal 
construction is illustrated by fig. 6, a transformer starter 
with the cover removed, and fig. 5, which shows a rotor 
starter with cover removed. Star-delta starters or non-auto- 
matic oil switches are also similar, but there is no resistance 
о” transformer. 

From the above remarks it may be thought that to obtain the 


FIG. 6.—INTERIOR, WIRED-UP OIL-IMMERSED AUTO-STARTER, 


full advantage of the E.A.C. system, it is necessary to instal 
oil-immersed gear throughout. This, however, is not the case, 
as the contacts and detailed parts are interchangeable for a 
given capacity of switch between totally-enclosed air-break 
switches and oil-immersed switches, and the oil-immersed 
switches can be fitted with similar automatic features, fuses 


to the discussion on this subject. 


or instruments to the air-break switches and cable outlets 
can be arranged in the same manner. 

A further advantage is that the old arrangement of mount- 
ing the various details of control gonr on an angle iron panel 
is entirely dispensed with, and all the control gear forms a 
complete self-contained ironclad unit. 
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FIG. 7.—INTERIOR, FLOOR-PATTERN OIL-IMMERSED AUTO- 
STARTER, FOR UP TO 100 H.P, 


.lt should not be supposed that control equipments for slip- 
ring motors are very expensive as, in spite of the fact that 
the slip-ring motor starters are always oil immersed, an effi- 
cient motor control equipment for these motors can be sup- 
plied at a price competitive with the obsolete face-plate type 
gear. For large machines and high-tension maines the 
көш сап be combined with the E.A.C. drum type oil 
switches. 


THE PRACTICAL RESULT OF THE POINT 
FIVE TARIFF. 


AT the recent meeting of the INCORPORATED MUNICIPAL ELEC- 
TRICAL ASSOCIATION*, very little time was available for replies 
Mr. T. Rorgs (Chief Elec- 
trical Engineer, Bradford) has since cominunicated a detailed 
reply, of which the following is an abstract :— 

Like Mr. Long, he was disappointed in the turn taken by 
the discussion. The majority of the speakers seemed to be 
under the impression that the Rateable Value tariff and the 
Point Five tariff were synonymous, whereas a number of 
Point Five tariffs were in no way based on the rateable value 
system of charging. As had been pointed out by the authors, 
it was somewhat unfortunate that the Point Five Asso- 
ciation asked two persons, both of whom had adopted the 
rateable value system in connection with their Point Five 
tariffs, to undertake the preparation of the report; this being 
chiefly a statement of the results of the working of the Point 
Five tariffs in Bradford and Sunderland, it followed that the 
rateable value system must to a certain extent be dealt with. 

The Point Five Association as a body held the opinion 
that no great headway could be made in the supply of elec- 
tricity for heating, cooking, and other domestic purposes apart 
from lighting, at any price exceeding Id. per unit, in dis- 
tricts in whith gas was sold at 2s. 6d. or under per thousand 
cubic feet. In Bradford and Sunderland the fixed charge 
arrived at on a rateable-value basis had been so calculated 
that, plus a charge of 3d. per unit for current used for light- 
ing purposes ag registered by meter, it was on the average 
equal to the cost of lighting a house moderately well through- 
out at between 34d. and 4d. per unit. It followed, therefore, 
that on the average all units sold for heating and cooking 
purposes, and any increase of illumination above the ordinary, 
were obtained by the consumer at a flat rate of 4d., and it 
was to the results of selling current for these purposes at a 
flat rate of 1d. that the attention of the members of the 
Association was primarily intended to be drawn, whereas by 
most of the speakers these results had only been given a 
secondary place, if mentioned at all, and the pros and cons 
of the rateable-value system had provided the main theme 
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of the discussion. Several speakers revived a jibe which had 
on a number of occasions been made at the expense of the 
Point Fives, to the effect that a member of this Association 
was one who, while contending that he sold electricity at 4d. 
per unit, in reality sold it at an average price of between 
lid. and 2d. The makers of euch statements were simply 
raising а bogey for the purpose of knocking it down, as, aa 
far as he was aware, no member of the Point Five 
Association had claimed to supply electricity for all domestic 
purposes at a flat rate of id. per unit or less. The majority 
of the members, however, did claim to be selling electricity 
for heating and cooking purposes at id. per unit, whether 
their tariff was based on the rateable-value system or on a 
flat rate for lighting and a eeparate flat rate for heating and 
cooking. If the average rate paid by all domestic consumers 
for the whole of the electricity consumed by them for light- 
ing and other domestic purposes were calculated out, it must 
naturally be considerably higher than 4d. per unit, owing to 
the higher prices which were charged for the lighting units. 
It would be equally as seneible to maintain that an engineer 
who charged a consumer a flat rate of 1d. per unit for energy 
supplied for power purposes did not supply electricity at 1d. 
per unit, owing io the fact that as the same consumer took 
a large lighting supply at 4d. per unit, the average charge 
nee for 11 and power purposes combined might exceed 

In opening the discussion, Mr. Wilkinson called attention 
to the table on page 11 of the report, and deduced from the 
same that although a Point Five tariff caused a very healthy 
increase in the number of units sold, the effect upon the 
revenue of the undertaking was anything but healthy. As 
several other speakers emphasised this point, the authors 
thought it well to clear up a misunderstanding which had 
arisen in respect of these figures. In putting forward this 
table and a similar table applying to the Sunderland under- 
taking, the authors wished to show the effect of a Point Five 
tariff on consumers who had previously been supplied under 
the tariffs existing prior to the adoption of the new method 
ef charging. The report stated that, Owing to changes of 
tenancy and alterations in other conditions, the comparison 
given below relates to only 138 of the consumers changed 
over, the periods covered being the year prior to the intro- 
duction of the Point Five tariff and the year ended December 
3181, 1914." As the coneumptions of these consumers increased 
by 94.9 per cent. under the new tariff, it was very clear that 
the tarif encouraged consumers to increase their consum 
tion of electricity, and it had been ascertained that the addi- 
tional units were mostly consumed by reason of the use of 
heating apparatus. With regard to the falling-off in the 
revenue derived from the 138 customers, this was only what 
might be, and in fact was, expected. As pointed out by Mr. 
Wilkinson, only the consumers who would benefit by the 
introduction of an alternative new rate would take advantage 
cf it. I$ was hardly likely that the 138 consumers in ques- 
ticn, having the option of remaining on the flat rate of 4d. 
or of changing over to the domestic rate cf 15 per cent. on 
the rateable value and 4d. per unit, would have changed over 
to the latter unless they saw some definite advantage would 
be gained by so doing. In some cases the only advantage 
was that they could obtain current for heating purposes at 
a low rate, but in the majority of cases a direct reduction was 
effected in the cost of their lighting supply. The table, how- 
ever, made 16 very apparent that, in the case of Bradford. 
at any rate, there was no foundation for the suggestion that 
a Point Five tariff under the rateable-value system was a 
means of deluding the undertaking's consumers into believ- 
ing that they were getting a substantial reduction and cur- 
rent for heating and cooking purposes at a low rate, whereas 
in reality they were not. 

It should also be pointed out that when the domestic 
tariff was instituted at Bradford, it was fully realised by the 
Electricity Committee that the time had arrived for a 
reduction to be made in the charges to domestic consumers 
who had wired their houses throughout or practically so, and 
consideration was given to the lines upon which such reduc- 
tion should be made. Such consumers were, as previously 
stated, at the time being charged on a flat rate of 4d. per 
unit, and it was obvious that if a flat rate was retained and 
a reduction made to 344. or 3d. per unit, all consumers 
would benefit irrespective of the amount of current consumed 
or tbe load factor. By adopting the rateable value system, 
the good consumers were put in a position to obtain the 
necessary reduction, and little or no reduction was allowed to 
consumers with poor load factors. Encouragement was given 
to the latter to increase the size and use of their installations. 
and to all domestic consumers to utilise electricity for heating 
and cooking purposes. Had the committee adopted the same 
course as had been pursued in a number of towns, and re- 
duced the price to 3d. per unit, the revenue received from the 
138 consumers mentioned in the first table on page 11 would 
have been reduced from £1,566 to £1,174. As shown by the 
table the revenue actually obtained was £1,358. The result, 
therefore, as regards the 138 customers was almost identical 
with what it would have been had the flat rate for lighting 
purposes been reduced from 4d. to 3d. per unit and these 
wnsamers used exactly the eame amount of current for 
lighting purposes, and 94.9 per cent. increase in their con- 
sumptiona—equal to 88,992 units—had been sold them for 
beating and cooking purposes at id. per unit. These con- 
summers, however, were naturally better off under the Rateable 


Value tariff, as a certain Proportion of the increased consump- 
tion had been used for lighting purposes, for which under 
the above-mentioned double flat rate system they would have 
been charged 3d. per unit. The revenue of the undertaking 
has, in addition, not suffered to the extent it would have 
done under flat rates of 3d. for lighting and id. for heating 
and cooking purposes, as the consumers whose residences are 
only partially wired and/or the load factors of whose installa- 
tions are low have not received an undeservod reduction of 95 
per cent. on their accounts. 

The table at the bottom of page 11, which was either over- 
looked or ignored by the various speakers who were alarmed 
at the results eet forth in the table at the top of the page, 
gives a much better indication of the results of the working 
of the Point Five tariff. In this case the comparison applies 
to all domestic consumers connected for the complete twelve 
months ended December 31st, 1914, and shows that the aver- 
age number of units consumed per house in the case of con- 
sumers on. the flat rate was 367 and the average revenue 
£5 18s., as against an average number of units per house of 
1,082 and an average revenue of £7 12s. 4d. in the case of the 
consumers on the Point Five tariff. There is little doubt that 
consumers on the flat rate are using electricity for lighting 
purposes only, and, therefore, those on the Point Five tari 
are consuming on the average T15 additional units per house 
either for increased lighting or for heating and cooking pur- 
poses. The average revenue obtained for the additional 715 
unite is £1 14s. 4d., so that the average price per unit obtained 
for the additional current sold is .575d. ‘Taking into con- 
sideration the very small additional capita] outlay involved, 
and the fact that the total running costs and expenses due to 
management are but slightly increased, in the writer's opinion 
the result is very satisfactory. 

As to large supplies of electricity being immediately 
demanded by upper-class residential houses for heating and 
cooking purposes in the event of a Point Five tariff being 
adopted, with consequent overloading of the mains, well 
over 50 per cent. of such consumers reside in premises havin 
rateable values of £30 or less, which are naturally those o 
middle-class consumers. 

The writer agrees that the supply of electricity for heating 
and cooking purposes presents a difficult problem in a small 
residential town. It must, however, be recognised that if a 
satisfactory half-watt lamp of moderate candle-power makes 
its appearance, as is likely to be the case, the revenue received 
by all undertakings for current supplied for lighting purposes 
will be considerably reduced, and the undertakings in resi- 
dential districts will be far more badly hit than those relying 
chiefly upon power supplies for their incomes. The only way 
in which such districts can make up this loss in revenue 
appears to be in the direction of increasing their outputs for 
other domestic purposes. The problem hae, therefore, to be 
tackled sooner or later, and in the opinion of the writer it is 
better to face it now and obtain some very necessary experi- 
ence, rather than to wait until the reduction in the lighting 
output is an accomplished fact. A tariff of 1d. or 2d. per unit 
for heating and cooking purposes, in accordance with the 
price charged for gas in the district, might be adopted, and 
the results of such a tariff would no doubt form a valuable 
basis on which to decide whether still further reductions 
could usefully be made. As far as his experience goes, how- 
ever, even were a Point Five tariff to he instituted at once, no 
such rush of applications for supplies for heating and cooking 
purposes would be experienced as many persons seem to 
anticipate. 

The statement made that St. Marylebone was the only Point 
Five undertaking which had not adopted the rateable-value 
system, but had the kilowatt maximum demand system in opera- 
tion, Was totally incorrect. Both Poplar and West Ham were 
also working on the kilowatt-demand system, and Southampton, 
Luton, and Wakefield had adopted a flat rate of 4d. per unit 
for heating and cooking purposes. 

The statement that the rateable-value system lent itself 
to the production of a tariff which landed the undertaking 
in а loss was certainly not borne out by the experience gained 
in Bradford, and must astonish those in control of the verx 
large number of undertakings in the country which charged 
on this system and yearly showed most excellent results. 
Mr. Wordingham also appeared to be under the delusion that 
the rateable value system and the Point Five tariff were one 
and the same thing. 

He (Mr. Roles) was in total disagreement with this 
speaker's dietum that the figures given in the paper clearly 
showed that a system could not be right which nearly 
doubled the consumption and yet reduced the revenue. 
Taking all residential consumers into account, the under- 
taking had very considerably increased its revenue. and the 
revenue per house received from consumers on the Point Five 
rate was nearly 30 per cent. more than that received from 
the flat-rate consumers. Any substantial reduction in a tariff 
was alinost certain largely to decrease the revenue derived 
from and to increase the consumption of existing consumers, 
but the loss in income in respect of such consumers was 
usually more than made good bv additional revenue obtained 
from new consumers gained. The speaker also stated that he 
did not believe it was possible to heat water by electricity 
economically in sufficient quantities for ordinary domestic 
supply, and that it was a great mistake to try to do it or to 
say that it could be done. Whatever he might believe, it 
was a fact that a number of electric water heating installa 
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tions were at present in use, were giving satisfaction, and 
were proving economical. Even if this were not the case, 
the writer was at a loss to know why it was a great mistake 
to try to do it. Had the pioneers of the electrical industry 
been imbued with similar ideas, instead of faith in the future 
of electricity and courage to tackle the apparently impossible, 
electricity supply undertakings would probably be non-exist- 
ent to-day. 

With regard to the opinion expressed that it was wrong to 
increase the capacity of radiators in order to heat the air 
of the room in which they were installed, and that it was 
essential to keep the air cool, and warm the individual, this, 
though it might be scientifically correct, was not the opinion 
of the great body of consumers who had to be catered for. 
Whatever form of heating was adopted, the usual practice 
was to warm the air of the room until it reached a tempera- 
ture of about 60° F., and one would find it very difficult to 
persuade a person that he should sit in a room having a 
temperature somewhere near freezing point—as was the case 
o3 many winter days—and toast a portion of his anatomy by 
the rays of a one-kilowatt radiator, leaving the other portions 
to freeze, it being usually difficult, if not impossible, to 
arrange for such a person to be surrounded by radiators. 

Mr. Lackie's example of what the bill of a domestic con- 
sumer living in à £40 house in Glasgow would probably be, 
indicated that while the lighting consumers at Glasgow were 
supplied at an exceedingly cheap rate, the heating and cooking 
tariff was not sufficiently low to induce consumers to use 
such apparatus to any great extent. It was shown that in 
such a house the number of units used for heating and cook- 
ing purpose would only be 400. On a very moderate basis, 
one might except a consumption of over 2,000 units for cook- 
ing purposes alone, leaving heating entirely out of the ques- 
tion. 

Mr. Nichols Moore maintained that progress in the supply 
of current for heating and cooking purposes could made 
with a tariff of 1d. per unit. The writer did not think that 
any member of the Point Five Association would dis- 
agree with him, as practically all had had experience with 


HEAVY TONNAGE ELECTRIC SERVICE ON 
THE NORFOLK AND WESTERN ; 
RAILWAY, U. S. A 


A RECENT issue of the Railway Review, of Chicago, contains an 
interesting description of some electric locomotives which have 
been introduced by the Norfolk and Western Railway (U.S. A.) 
to deal with heavy coal traffic on its main line between Bluefield 
and Vivian, a distance of about 30 miler, in West Virginia. 

This section of road is double track except for the Elkhorn 
tunnel, 3,000 ft. long, and there is also a large amount of third 
track or passing sidings, works sidings, «с. ; the grades vary from 
1 per cent. at the west end to 1'5 to 2 per cent. up to and through 
the summit tunnel, for 10 miles, followed by a short descent and 
10} miles of about 25 per cent. up-grade and a final three mile 
ascent of 1:22 per cent. grade. Fully 60 per cent. of the line is 
curved, the maximum being about 12°. 

The east-bound traffic is very heavy, constituting the chief traffic, 
and all of it is handled by the electric locomotives which collect 
the coal from sidings and haul it over the summit to the classifica- 
tion yard at Bluefield. 

In addition to heavy coal traffic, through merchandise and 
passenger traffic, which is still handled by steam locomotives, 
is assisted by electric locomotives as pushers up the grades. 

A condition favourable to the electric locomotives is the posei- 
bility of despatching trains at uniform intervals throughout the day. 

The electrification was undertaken primarily to increase the 
capacity of the line by reducing the time taken on the journeys, 
and heavy freight trains are now handled at 14 miles an hour, as 
against 74 miles under steam operation; further, delays due to 
coaling locomotives on the grade are avoided. In the Elkhorn 
tunnel, running up grade, the steam speed was limited to six miles 
an hour on account of ventilation difficulties, requiring seven 
minutes to clear the block, which time is reduced to three 
minutes under electric operation. 

Coal trains of 3,250 tons were handled up grade by three steam 
locomotives, one locomotive at each end of the train over the 


NORFOLK AND WESTERN ELECTRIC LOCOMOTIVE AND Солі, TRAIN. 


a ld. or 3d. rate prior to adopting a Point Five tariff. To 
compete seriously with other methods of heating and cooking, 
however, ey were of the opinion that the tariff must be 
reduced to 4d. | iiv 
Mr. Long asked how a Point Five tariff could be justified 
in the case of towns in which the cost of coal per unit was 
in the neighbourhood of jd. When fixing the amount to be 
allocated to standing and running costs under any tariff, it 
was usual for at least 25 per cent. of the coal costs, and 
considerably higher реш of other items making up 
the works costs, to debited to standing costs (see Report 
of Joint Committee of M.T.A. and I.M.E.A. on '' Charges for 
Electrical Energy supplied for Traction Purposes from Com- 
bined Stations.") It must also be remembered that the coal 
costs quoted were average costs, and that the cost of generat- 
ing units during the hours of light load was very much higher 
than аца the heavy load periods. In works supplying 
residential districts the number of hours of light load was 
very high compared with the number of hours during which 
a moderately good load was sustained. The supply during 
the hours of light load was usually provided by small ineffi- 
cient generating sets or by large generating sets run at an 
uneconomical load. If, therefore, by selling electricity at a 
cheap rate for heating and cooking purposes, a good day load 
could be obtained, not only was the cost of generation reduced 
during the hours of lig t load, but the average figures per 
unit ın respeçt of each item of works costs might also be 
appreciably lowered. 


whole division, and the third as a pusher up the steep grades. The 
engines were heavy Mallet articulated compounds with machine 
stokers and superheaters. Under electrie operation one loco- 
motive handles the train except on steep grades where an extra 
pusher locomotive is required, and the speed has been approxi- 
mately doubled. 

The electrical equipment, which was supplied by the Westing- 
house Co., Pittsburgh, Pa., is designed to handle 20 tonnage trains 
a day of a total of 65,000 tons, and at the present time 12 auch 
trains are handled in addition to the assistance given to through 
freight and passenger trains. ч 

The line is supplied on the single-phase system, the trolley line 
pressure being 11,000 volts, 25 cycles. The locomotives, however, 
are unique in that they are equipped with phase converters, which 
in connection with the main step-down transformer on the locc- 
motive, transform the single-phase current to three-phase current, 
which is utilised in induction type motors. Thus, while retaining 
allthe advantages of high-voltsge single-phase distribution and 
collection, the advantages of the three-phase induction motor on 
mountain grade conditions are secured, and it is feasible to adopt 
regenerative braking. 

The latter system has, of course, been used on the Italian railways, 
but not for heavy freight train service such as obtains on American 
railways. 

The feature has proved very satisfactory in service, the heaviest 
trains being handled down mountain grades at the uniform speed 
of about 15 miles an hour by a single locomotive with ease, the 
air brakes being held in reserve for stopping purposes, 
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CIRCUIT DIAGRAM, FROM SINGLE-PHASH 
TROLLEY WIRE TO THREE-PHASE MOTOB, 
NOBFOLK & WESTERN LOCOMOTIVE. 
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The traffic оп the electrified division is handled by 12 270-ton 
electric locomotives, each consisting of two 135-ton units or halves. 
The mechanical portions were made by the Baldwin Locomotive 


Works and the electrical portions by the Westinghouse Co. 

Each unit has two main trucks connected by a Mallet type 
hinge, and each main truck has two driving axles included in a 
tigid wheel base, with a radial two-wheel leading truck. 


box type, with an engineer's compartment at 
one end of each unit, the two units being coupled to provide for 
operation from either end of the locomotive. 


ELEVATION OF UNIT OR | ONE-HALF ннн 5 NORFOLK & Wan bower, 


Each locomotive is equipped with eight three-phase induction 
driving motore, with wound secondaries for four and eight-pole 
operation ; the motors are cooled by air forced from the main 
ventilating duct, which also delivers air to the phase converter and 
to cooling towers for the liquid rheostats. 

There are two running speeds, 14 and 28 miles per hour. 

In starting, resistance is inserted in the secondary circuit of the 
motor by means of a liquid rheostat ; for both the 14 and 28 miles 
an hour speeds all the motors are connected in parallel, but with 
the 8-pole motor combination for the former and the 4-pole 
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motor combination for the latter. Unit switch type of control, 
arranged for simultaneous operation of the unite from the control 
of either, is provided. 

The11,000-volt linecurrent passes from the pantograph trolleys to 
the main transformers through an oil circuit breaker; the trans- 
former secondary is connected to a phase converter, which runs 
continuously when the locomotive is in service. 

The converter, which is coupled to a blower for supplying venti- 
lating air for the equipment and to an air compreeser, is an induo- 
tion motor with a short-cirouited or cage-wound secondary having 
two windings on ita stator, one to drive the rotor and the other to 
furnish current out of phase with the main supply current. 

. The motor circuit of the primary winding of the converter is 
conneoted across the transformer secondary and receives current at 
725 volts; the windings are so arranged that a current of 90° 
phase displacement is induced in the second winding on the 
primary of the oonverter and by connecting this displacement 
circuit to the middle tap of the main transformer a three-phase 
current is produced by the ordinary two-phase three-phase method 
of connection. 

The converter is started from a direct-coupled, single-phase series 
commutator-type motor. On each unit are four liquid starting 
rheostate, one for each motor; each pair of rheostats has a storage 
reservoir and cooling tower, a circulating pump and one operating 
mechanism in common, 

Each rheostat consists of a cast-iron tank, with two sets of metal 
electrodes connected to the motor and ground reepectively, and a 
central hollow plunger which is raised or lowered to regulate the 
height of the liquid in the tank. Continuous circulation of the 
liquid is obtained, by a motor-driven circulating pump, between 
the reservoir and the tank, and the temperature is lowered by 
passing a portion of it through a cooling tower containing a series 
of trays arranged so that the liquid flows over them іп а thin 
film and is cooled by air from the main ventilating duct. The air to the 
latter is supplied by the 36-in. fan coupled to the phase converter. 

On the roof of each unit a couple of pantograph trolley col- 
lectors are mounted ; these ara raised by springs and lowered by 
compressed air, and are specially constructed to work in the 
restricted tunnel clearances. 

The following table shows the performance of these locomotives 
under varying conditions of load :— тгајп оп Train on Train on 

04 


1'6 and 2 1 
percent. percent, per cent. 
grades. grades, grades. 
Weight of train—tons ... as 3,250 3,250 3,250 
Locomotives per train ... sits 2 1 1 
Approximate speed, miles рег 
hour vis is T 14 14 28 
Drawbar pull per locomotive, 
pounds :— 
Uniform acceleration ... .» 91,800 114,000 79,400 
At speed on 2 per cent, grade... 75,400 . — — 
At speed on | per cent. grade... — 85,000 — 
At speed on 0'4 per cent. grade — — 4,600 
Maximum guaranteed acoele- 
ratiog tractive effort per 
locomotive  ... ses .. 133,000 133,000 90,000 
Approximate maximum guaran- 
teed horse-power developed 
by motors a ... 5,000 ` 6,000 6,700 


On tests and in service the locomotives have developed a 


drawbar pull considerably in excess of the guaranteed maximum, 
the highest record with the dynamometer car being 180,000 lb. 
This corresponds to an adhesion of about 40 per cent. 

The electrified section of the Norfolk and Western line is supplied 
from a 30,000-Kw. power station at Bluestone Junction, over 
duplicate 44,000-volt, 25-cyole, single-phase transmission lines, 
carried on the overhead line structures, There are five transformer 
stations of 28,000 K. v. A. installed capacity, in 44,000-11,000-volt, 
single-phase, step-down transformers. 

The overhead line takes the form of single catenary, with an 
auxiliary messenger wire above the trolley, one main hanger being 
provided for every two intermediate connections between auxiliary 
and trolley wires on tangents. On curves the angularity of the 
hangers provides flexibility, and the auxiliary messenger and 
trolley wires are connected to the hanger at the same point, 

On the main line the catenary is supported by steel structures, 
but in yards an overhead cross-catenary cable, attached to side 
poles, supports the running wires. 

The catenary is hung from a steel casting attached to the over- 
head girder on tangent tracks, being supported by three suspension 
type 5 each good for 11,000 volts, and 8 in, diameter by 

in, long. 

A malleable casting on the bottom insulator clampe the mes- 
senger wire—a -in. stranded steel cable; galvanised steel 
rectangular hanging straps, at 30-ft. intervals, to the bottom of 
which are bolted malleable iron trolley clips, hold the auxiliary 
messenger wire (on tangent track), and from the latter the grooved 
contact wire is supported by clips spaced 15 ft. apart. 

The catenary supporting structures are nominally 300 ft. apart 
on tangent tracks and rather closer on curves, where the hangers 
are spaced at only 15-ft intervals, and due to the drag of the 
catenary system, the latter with the supporting insulators lies in 
an inclined plane, The catenary system is anchored or dead-ended 
at certain pointe, and in view of breakage of the messenger, the 
support under the insulator is designed to allow the wire to slip 
through at a oertain pull and thus distribute the strain. The 
system being a regenerative one, special automatic switchgear and 
rheostats are provided at the power station to safeguard the 
running plant when exoess power is returned from the line. 


CORRESPONDENCE. 


Letters received by us after 5 Р.М. ON TUESDAY cannot appear until 
the following week. . Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession. 


Electric Signalling in Mines. 


€ 
With referenoe to the leading artiole on the above subject in 
your issue of the 16th inst., I fear that the writer of that article 
has fallen into an error in his statement, that For every gaseous 


mixture there is a constant value of the product Lid beyond 
which the break-flash will be capable of igniting the mixture.” 
True it is that the statement seema justified on the evidence from 
which the statement is drawn, but the evidence cited is only a 
particular case. When the inductance is extremely small on the 
one hand, or when no current and no spark passes ag in a high- 
tension gap on the other hand, the formula does not apply, and 
yet ignition is obtainable in both these limiting cases. My experi- 
ence of the subject leads me to the conclusion that when dealing 
with spark ignition it is nec to distinguish between the 
energy which produces the spark and the ability of the spark to 
produce ignition. To the latter I have given the term 'inoen- 
divity." Apparently the spark-producing energy is not a direct 
measure of incendivity, although there may be some relationship 
between the two quantities when certain other conditions are 
constant. . 

I am not able to deal with the matter fully here, as I hope 
shortly to present a paper to the Inst. E. E., in which this subject 
is considered. 


Birmingham, July 22nd, 1915. 


[Certainly ignition can be produced in the total absence of 
inductance ; suitable gaseous mixtures can be ignited by sunlight, 
for example, but the article in question related to the range of 
conditions met with in mine-signalling, an1 was not intended to 
be applied to limiting cases. Mr. Morgan agrees that for the case 
considered the statement seems justifled. It will be noted that 


the energy stored by inductance is proportional to Li*, not L3, a 
fact which was referred to in the article, and which suggests that 
the electromagnetic energy is not the only factor concerned in 
producing ignition, though it appears to be the principal factor in 
this case, In view of the importance of the subject, we shall 
await Мг, Morgan's paper with great interest.— Eps. ELEC. Беу. } 


J. D. Morgan. 


«€ Autres Temps, Autres Moeurs.““ 


Mr. Stevenson's letter, published in last week's ELECTRICAL 
REVIEW, is particularly interesting, in that it shows that the 
American manufacturer takes up that very attitude with cus- 
tomers, which you and other Editors have so long decried as 
" Antiquated British " ; you will note that any customer who wanta 
to place an order for insulated wires and cables in the States must 
take American standard stuff, must take American gauges, and 
must not even ask for quotations for the sections he has been used 
to; moreover, he must pay cash in New York against shipping 
documente. 

May your publishing this letter be taken as a sign that the war 
is causing you to alter your views, even as it is causing Mr. 
Harold Cox and others to see that it is necessary to be economical 
and check imports as much as possible now that they and other 
financial magnates are beginning to feel the stress and pinch of 
lack of money, just as the manufacturing working classes have 
felt it in the past ? 

Is it possible that the manufacturer will at last be considered 
of really more importance than the merchant, the banker and the 
lawyer, for whom and by whom our laws are made ? PR 


[In a few lines our correspondent contrives to raise half-a-dozen 
diverse and independent questions. Taking them in order: 
(1) Publication of a letter in our pages has not the slightest 
bearing on our views ; our '' Correspondence " columns are written 
by our readers, and reflect their views, not necessarily ours; 
(2) with regard to the relations between manufacturers and pur- 
chasers, our contention, based on abundant evidence, has been that 
British firms are apt to adopt a take it or leave it attitude, 
whereas the Germans sedulously inquire into, and lay themselves 
out to comply with, the needs and wishes of their customers, with 
the result that trade has been passing from us to them for years. 
The Americans, as we have pointed out by quotations from their 
own Consular reports and other evidence, are as culpable as 
the British in this respect, and Mr. Stevenson's letter bears this 
out; (3) in the future, after the war, German competition will be 
redoubled in intensity and virulence, and it will be still more 
urgently necessary to meet it by consulting the interests of foreign 
purchasers ; (4) we are not responsible for " Mr. Harold Cox and 
others," but we have always advocated that preference should be 
given to British manufactures; (5) the war has revolutionised 
conditions throughout the world of industry, and whatever 
economic principles may have been supported by ourselves and 
others in pre-war times, we and they are under no obligation to 
maintain them under the new regime; (6) with the suggestion con- 
tained in the last paragraph of our correspondent's letter we are, 
and always have been, in hearty sym y. Our aim has always 
been to promote the interests of the electrical industry.—Ebs. 
ELEC. REv. | 
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Shep Window Lighting. 


In December last I sent a letter to your paper in regard to shop 
window lighting in war time, dealing with the amateurish 
attempts made by shopkeepers to conform to regulations. I drew 
attention to the much favoured method of wrapping tissue paper 
around bere lampe, and pointed out that this not опу was very 
ineffective but was a distinct source of danger, as witnessed by the 
large amount of badly-scorohed tissue paper seen. 

The note of warning which I struck in that letter was amply 
justified in the Prees this week, where it was stated that the 
L.0.C. Fire Brigade was recently called to an outbreak of fire 
ound by crinkled paper round electric lamp bulbs in a shop 
window. One is led to wonder how many small outbreaks, not 
necessitating the attendance of the fire brigade, have been caused 
by this highly dangerous practice. The system I mentioned in 
my December letter was the scientific lighting of shop windows 
by means of concealed lighting units placed high in the window. 
This method ensures the effective lighting of the articles displayed 
with complete control to accord with the lighting restrictions of 
the police—and has the additional merit of being safe and free 
from danger of fire. A large number of shops have been lighted 
on this approved plan and give absolute satisfaction to all 


F. Willeox, General Manager, 


Lamp and Wiring Supplies Department, 
The British Thomson- Houston Co., Ltd. 


London, E.C., July 24th, 1915. 


Branch Offices. 


Amongst the many whose consciences claim exemption for them 
from joining the Forces are, I expect, the heads and staffs of the 
many branch offices in the country. Now, the release of these 
men—and a fine useful haul it would be—depends upon their 
firme. To the general public it does not matter which firm 
supplies, and branch offices in these times cannot surely speed up 
the delivery of goods. In fact, if the local competition were 
removed and matters dealt with from headquarters, it would pro- 
bably save the time of both buyers and sellers, 


Erimus. 


Ma. Jonn E. RAT. — The matter referred to in your letter has 
already been dealt with in several of our issues, and we think no 
useful purpose would be served by discussing it further.— EDs. 


LEGAL. 


HAMILTON v. MARCONI's WIRELESS TELEGRAPH Co., LTD. 
(Continued from р. 108.) 


THE hearing was resumed on Thursday, Jaly 32nd, when 
- Mre. CAPPALARE was recalled with regard to oertain agree- 
ments and other documents, amonget them being letters from the 
Admiralty to the company, and the company's reply to one of them 
dated Ostober 18th, 1912, relating to the Australian arrangement. 

Mr. PoLLOCE, K. C., eaid that they had bad to get the letters 
from the Admiralty, and he thought in the public interest 
they should not be made public. He mentioned this aa he noticed 
that a report of the case was appearing in the ELECTRICAL. 
Review. It war a matter of some importance that these things 
should be treated as confidential. 

Mn. Gorpow HEwART. K.C., said he quite agreed with Mr. 
oe remark3, and would not ask that the letters should be 


The WITNEss, in answer to Ми. STUART Bevan, said he pro- 
duced the company’s correspondence with Mr. Fisk as to the sup- 
ply of the apparatus, Mr. Fisk, he said, was the company's 
resident agent in Australia, and the company from time to time 
furnished him with apparatus and materials for the purpose of 
the company's businese, which he was carrying out there. In the 
correspondence he asked to be supplied with certain apparatus 
which he thought ought to be stored in Australia, and accordingly 
some sets were shipped to him on May 13th, 1912, and debited to 
the Sydney Stores account. One of those seta was for the ship 
Manpouri, which was fitted in Australia, on July 18th, 1913. 
That was one of the vessels on which commission. was allowed to 
Mr. Hamilton, and included in the money paid into oourt. It 
was one of the Union Steamship Co.'s vessels, On August 
37th Mr. Fisk wrote asking if it would be possible to send out a 
good supply of sbip seta во that there might not be a rush at any 
time. On October 5th witness wrote him that five emergency 
sets would be placed on order, and they were sent accordingly. 

The WITNESS produced a list showing apparatus from time to 
time sent to Mr. Fisk to the value of £3,534, which amount, he 

id, represented the apparatus remaining at the stores in Sydney, 
and disposed of by Mr. Fisk when the agreement with the amalga- 
mated Australian company was entered into. Included in the 
amount, however, were the fittings for two ships, which had been 
taken from the stores The company never agreed to pay the 
plaintiff for them, as the contract was made at an earlier date. 

In answer to MR, GORDON HEWART, in oross- examination as to 
the wireless chain, the witness referred to the reply of the Govern- 


to the Admiralty had been fitted to those ships. 


‘ment in relation to the matter and the statement that they did 


not propose to proceed with it, when Mr. PoLLOOK objected to the 
letter being produced in evidenoe. 

The REFEREE, after some argument, said he would admit the 
letter, as it was important to know what the oompany had to say 
to the decision not to proceed with the Imperial wireless chain. 

Мв. PoLLock said that under the circumstances he would have 
to consider what course he would adopt. There was evidence that 
none of the stations contemplated had been built, The only wa 
in which it could be material, was that it fell under the b 


-of the claim as to whether there was a sale effected within the 


plaintiff's territory, and the defendants said that the period of the 
agreement was not the term of his natural life, but the term of 
three years. That which came under the agreement of July 18th 
was not material, unlees the Referee came to the conclusion that 
plaintiff was entitled to something for the rest of his natural life. 
Then the question would be whether he was entitled to make any 
claim in reepect of damages for that which had taken place 
between the Marooni Co. and the Postmaster. General. If he was 
entitled for his natural life the matter could be gone into when 
the Referee had made up his mind upon the point, and he (Mr. 
Pollock) would then have to consider whether he would on behalf 
of the Marconi Co. reopeu that matter. 

Mr. GogboN HEWART said his answer to that was twofold. In 
the first place, Mr. Pollock had put in a certain letter, and there 
was an answer to that letter. Having put the letter in he oould 
not say that the answer to it was not relevant. The letter without 
the answer might be misleading. In the second place, Mr. Pollock 
suggested that the plaintiff's claim in respect of that document 
depended upon his submission that the commiesion was for the life 
of Мт. Hamilton. There was a contract made, which, if it had 
been performed by the defendant company, would have undoubtedly 
yielded a Jarge commission to Mr. Hamilton. Mr. Hamilton said 
that so far as he was concerned, he did all his part, and if the 
matter did not go on, the fault was with the company. 

Mr. POLLOCK suggested that if, after considering the matter, the 
Referee thought he ought to produce the correspondence, he would 
do во; they might have a further sitting in order to discuss the 
matter. 

Mr. GoRDON HEWART said he did not profess to know how 
much real substance there was in the question of publicity, but he 
would take whatever oourse the Referee might think right in 
regard to the letters. 

Mr. PoLLockK said he would accept that position, which he 
thought very fair on the part of Mr. Hewart, and he would send 
for the letters in order that the Referee might see them. 

Mr, CAPPALABB, in further cross-examination, said that the 
separate apparatus was sent to Sydney in accordance with Capt. 
Fisk's request. It was sent on February 20th. 1918, and the price 
was £166 168. On April 27th there was & telegram from Sydney, 
asking to have other sete sent, part of which were sent—two on 
the 18th and two on May 28th. The Crown agente would not tell 
for what stations they required the spare stores. Whatever spares 
might have been sold for the stations would be included in the 
statement of commission due to Mr. Hamilton. 

Mr. WM. WALTER BRADFIELD, the manager of the defendant 
company, examined by MR. POLLOCK, said that the Admiralty 
from time to time ordered supplies of apparatus to be eent to the 
naval stores at different places, but he had never known the orders 
to specify the particular ships in which the apparatus was to be 
fitted, nor was it possible for the company to ascertain the place 
at which the apparatus was to be used, He had no documents, 
beyond thore disclosed, in reference to the battleship New Zealand. 
The Malay States battleship had not been completed, and he had 
no documents relating to her. His company had never, to his 


. knowledge, supplied apparatus to be fitted in the Australian battle- 


ships, but it was quite possible that nome of the apparatus supplied 
The company 
never asked the Admiralty what they did with the apparatus 
supplied to them. Besides the lettera which had been produced there 
were no other documents relating to the Australian battleshipe. 
All orders passed through his hands or were brought to his notice 
before they passed into the company's books, so that he would 
know what documents existed. There were eight field sets for 
Australia in all, and the orders for these came from the War Office. 
In those orders there was au indication that they would be paid 
for by tbe Commonwealth of Australia, but he did not remember 
that their destination was mentioned. Altogether there were 12 
field seta, four of which were for the War Office and eight for 
Australia. Four of the eight were ordered on January 25th. 1918, 
and they had not paid the plaintiff in respect of those. He did 
not know where the other four went to. 

In oross-examination, Мв. GORDON HEWART produced certain 
letters which he submitted to the witness with the observation 
that he did not wish to read them aloud owing to circum- 
stances which had already been stated. After the witness had 
inspected the letters, he said he had never had any communication 
with ths Admiralty with regard to supplying apparatus for the 
Australian ships. 

A letter and a reply which followed it from Mr. Godfrey Isaacs 
were submitted to the witness, and he was asked by Mr. Hewart 
whether after having read them he had any doubt that the appa- 
ratue installed in the Australian ships were apparatus manufac- 
tured by the Marooni Co. Witness replied that he should think it 
very unlikely that any considerable portion would be manufac- 
tured by the company. The proportion would be very small. 

In further cross-examination, the witness said he did not think 
the company were supplying complete apparatus since 1899 or 
1900. They had supplied particular portions of the apparatus. 

Mr. Hewart: An important part of the installation is called 
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the condenser, is it not ?—Yes ; we supply condensers and detectors, 
or receivers, as we should call them, to the Admiralty for use on 
board ships. 

Mr. HEWART: I suggest that the price of a condenser and 
receiver would be about £100 a ship?—No; the price would be 
from £10 to £17 for a deteotor and condenser. 

Do you suggest that the price of a condenser and receiver would 
not be more than £17 !—Certainly. I cannot say the price of an 
Admiralty set, because I do not know how they are made up. 

You know, if you supplied it, the cost of a set would be about 
£400 ?>—That would depend upon the size of the installation. 
Some are more powerful than others. A small one would be from 
£100 to £500, and for larger ships the cost would go up to, and 
beyond, £1,000. | 

Supposing it were held that Mr. Hamilton was entitled to com- 
mission upon the apparatus supplied by you to the Admiralty, do 
you not think you could ascertain from your books, and inquiries 
at the Admiralty, the price of the parts of apparatus you supplied ? 
—Oar books would not tell us, and І do not think the Admiralty 
would give us any information on the subject, 

Continuing, the WITNESS said that the New Zealand and Aus- 
tralian ships were equipped to a slight extent with apparatus 
supplied by the Marconi Co. No doubt it would be possible to find 
what was the total amount of business done with the Admiralty 
during the year, but there were no records of the names of the 
ships. The orders came from the Admiralty to the company 
to send the apparatus into one or other of the stores. He had a 
conversation with Mr. Hamilton before he went to Australia, 
as to calling upon certain shipping agents in London, and he 
understood that he was already in touch with the shipping houses 
in Australia, but he (Mr. Hamilton) was not largely interested in 
raising the subsidy from £200 to £250 per annum. 

Mr. POLLOCK said that that was the defendant's cage, and he 
submitted the correspondence with the Admiralty to the Referee 
for his private perusal. 

The REFEREE, after having read the letters, said they did not 
show that there was anything likely to follow which would be 
material to the case. 

(Ta be continued.) 


[After hearing the addresses of counsel, the Referee reserved 
judgment. | 


ATTWELL v. WEST HAM CORPORATION, 


IN the Bow County Court, on July 21st, before his Honour Judge 
Smyly, K.O., there was the fourth day's hearing of the action for 
damages brought under the Employers’ Liability Act, 1880, by 
Arthur Edwin Attwell, an electrical labourer, against his former 
employers, the West Ham Corporation, for injaries received in an 
explosion in a transformer chamber. 

Mr, C. T. Williams appeared for the plaintiff, and Mr. Kingsbury 
for the defence. 

The man’s duties were to go round the various transformer 
chambers and see that everything was in order. One day in April, 
when at Messrs, Suter, Hartmann’s premises, there was an 
explosion, and he was badly "shocked" and his arm was burned. 
He had been unable to work since. He was never provided with 
rubber gloves. He had no technical electrical knowledge, and 
knew very little as to what was right or wrong to touch in a 
transformer chamber. He denied that he had said he had been in 
the employ of other corporations in their electrical works, or with 
firme, in the same position. For five years before going to the 
defendants he had been a ship's steward, and prior to that a bar- 
man. He had not the alightest training as an engineer, and when 
he entered their employ he was paid 30а. а week to carry tools. 
He was always under the supervision of Mr. Leece, the foreman, 
After the accident he used to go round the electric chambers, and 
report to the foreman as to their condition, but he never did any 
work; it was impossible, as his hand was dead. His reports seemed 
to show that he had been working, but he was asked to fill them 
up like that by the foreman. When with the men on these occa- 
sions he used '' to tell tales, crack jokes and sing songs." 

JUDGE SMYLY: It must be very pleasant to be in the employ of 
the West Ham Corporation. 

This closed the plaintiff's case, and Mr. KINGSBURY, for 
the defence, said he would be able to call a witness to prove 
that, so far back as 1907, Attwell was a clever electrical 
assistant with technical knowledge, and was employed in 
erecting eub-stations on consumers’ premises. When he asked 
for employment from the defendants it was as a skilled man, 
competent in all branches of electricity. On the day of the 
accident Attwell did not use the gloves that had been provided 
for him, besides which he tried to do work which should only 
have been done when the foreman was there. He worked after the 
accident, and then started staying away, which was put up with 
for a time, but finally the Corporation decided to put an end to it, 

рв. ANGUS KENNEDY said that on May 2nd the plaintiff was а 
perfectly sound man with the exception of tremors of the fingers, 
due to cigarette tobacco poisoning, as indicated by the stains on 
his fingers. There was no evidence of electric shock. 

Dr. HUGH WALSHAM, who had made a special study of elec- 
tricity from the medical side, said the man could not have had a 
6,000-volt electric shock, or he would have completely collapsed, 
instead of walking away as he did. | 

WM. LIONEL LEECE, electricity foreman to the defendants, said 
he engaged plaintiff as a handyman and assistant. He showed him 
round the chambers, and told him what he must touch and what 
not. Gloves were provided for him. There was ample proof 
given by the man that he had technical knowledge. He had 


.&sumof £155. 


operated high-tension switches, and when plaintiff swore he did 
not know how, he was telling an untruth. Where the explosion 
ocourred was behind the rail, where plaintiff had no right to go, 
as he knew, without witness being there. When he was called 
he found signs that a pot-end had been fusing. On the insulating 
stool he found plaintiff's bag, with his rubber gloves init. Later 
he saw the plaintiff, who said he felt quite all right. He questioned 
him about the gloves, and plaintiff said he forgot to use them. 
The сазе was again adjourned. 


WORKMEN'S COMPENSATION. 


Ат the Warrington County Court, on July 22nd, Mr. Cellers, 
deputy judge, gave an award under the Workmen’s Compensation 
Act on behalf of the widow of George Peplow, foreman shunter, late 
of Mill Street. Deceased was killed by a crane while in the 
employ of the St. Helens Cable Co., Ltd., and a claim was made 
on behalf of the widow and five dependents for £256. The com- 
pany offered £189, but a compromise had been made, and they 
had paid £220 into Court. The compromise was arranged because 
there was some doubt as to what the wages of the deceased were 
to be, he having only been in the firm’s employ for one day before 
he was killed. The present application was for an award of the 
£220 paid into Court; and the St. Helens Cable Co. consented to 
this award and applied for an indemnity against Messrs. J. Dolan 
and Son, buildere, Napier Street, on account of a legal liability by 
them through deceased having been kiiled by their crane, which 
was working on land adjoining the cable works. The firm of 
Dolan consented to the indemnity, and an award was made on 
these terme, with costs on scale В, 


SMOKE PROSECUTION. 


ANOTHER summons against Messrs. Connolly Bros, cable manu- 
facturers, of Mill Brow, Blackley, was heard at Manchester City 
Police Court, on July 2ist,in respect of the emission of black 
smoke from their chimney. Defendants were fined £3. 


———— 


A CONSULTING ENGINEER'S CONTRACT, 


JUDGMENT has been issued by Lord Hunter, in the Court of Session, 
in an action in which Thomas Crichton Falton, consulting engineer, 
Glasgow, sued the Govan District Board of Control for payment 
of £216, in respect of professional services rendered by him to 
them. 

In February, 1912, the defenders decided to introduce electricity 
at Hawkhead Asylum, for certain purposes. The pursuer was 
appointed consulting engineer for the defenders in connection with 
the carrying-out of thiswork. He was to discharge his duties for 
The work was finally completed for a less sum 
than the contract amount. The pursuer had been paid the £155 
for which he contracted to do the work, and the sum for which he 
now sued—which was largely in excess of the contract sum—was 
alleged to be due in respect of extra work done by the pursuer, for 
which he was entitled to special remuneration. The defenders 
pleaded that the pursuer had not performed any duties for them 
except those of consulting engineer under his contract, and was 
not entitled to make any additional charge. The defenders 
admitted that the pursuer had taken a good deal of trouble in 
connection with the Clyde Valley Co. agreement, and to cover that 
they tendered £40. 

LORD HUNTER gave decree for £40, with expenses to the date 
of the tender, March 9th, 1915. From that date the defenders 
were found entitled to expensen. Edin. Erg. Dispatch. 


DISSOLUTION OF PARTNERSHIP, 


A SETTLEMENT was announced to Mr, Justice Astbury, in the 
Chancery Division, on Tuesday, of an action by Wm. Francis 
Morris, of 11, Arundel Square, Barnsbury, against George Edward 
Tate and Frank Oliver Monkhouse, carrying on business in partner- 
ship with the plaintiff as the Acme Arc Lamp and Engineering 
Co.. Kentish Town, claiming dissolution of the partnership. 

Mr. KINGHAM, for the plaintiff, who had joined Н.М. Forces, 
said he was 24 years of age, and he asked for dissolution of the 
partnership under an agreement of September, 1913, and the usual 
accounts. 

His LORDSHIP said the plaintiff had put into the business £250, 
and he could not now oontinue in the business. He thought he 
should be treated generously. 

After the parties had had a conference, Mn. DILL said they had 
come to terma which they would embody in a consent order for 
dissolution as regarded the plaintiff as from that day; the 
defendants to retain the assets and to indemnify the plaintiff 
against the liabilities of the firm; the defendants to pay the 
plaintiff £200, £50 now, and the balance by three instalments at 
two, four, and six months, with interest: no costs on either side; 
and a stay of all proceedings. 


An Electrical Mosquito Exterminator.— An elec- 
trical engineer has discovered that mosquitoes are attracted by a 
certain note in harmonic telegraphy. He covered the machine 
with fly-paper, and the mosquitoes were lured to their death by 
the musical note. He has aleo found a way to electrocute the 
insects by using the same note.— 7. and T. Age. . 
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NEW ELECTRICAL DEVICES, FITTINGS 


AND PLANT. 


Electrical Driving in Cement Works. 


The extensive application of electricity for driving cement works 
machinery obtains in the Oversea Dominions just as much as in 
this country. A recent installation of electrical plant for 
this purpose is that of the Adelaide Cement Co. of Adelaide, 
N.S.W. Gas engines were selected for the prime movers, the in- 
stallation consisting of two 380-H.P. four-cylinder horizontal gas 
engines, running at 214 R. P. u., and manufactured by the 
Premier Gas Engine Co., of Sandiacre, coupled to 276-K.V.A. 
“Witton” alternators, supplied by the British General Electric 


Ca, Ltd., of Sydney, and constructed at Witton, Birmingham. The 


gas producers were manufactured in South Australia by Messrs. 
Clutterbuck Bros. from designs prepared by their consulting 
engineer, Mr. W. S. Saunders. 

Power is supplied to the works motors at 440 volts, 50 cycles, 
and the generators are designed for a power factor of 0'725. There 
are several interesting features about this installation. In the first 
place, the two units run in parallel without the slightest trouble, 


“Witton " ALTERNATOR DRIVEN BY "PREMIER" GAS ENGINE. 


This is said to be the only plant in Australia in which three-phase 
gas-driven alternators are run in parallel. Not only do the sets 
run satisfactorily in parallel at no load as well as at full load, but 
they run well when one of the cylinders is cut out. 

A second point of interest is the low fuel consumption. On 
the official tests, the weight of fuel consumed per Kw.-hour was 
122 Ib, the fuel used being gas coke. This performance was 
nearly 25 per cent. better than the 

With regard to governing, during the official teats fall load was 
thrown off the engines and then switched on again; in both cases 
the engines showed no appreciable variation of speed. 

The electrical side of the contract was arranged, and the plant 
installed, m нр of Messrs. Colton, Palmer and 
Preston, who are the Adelaide agents of the British General 
Electric Co., Ltd, 


Tungsten for Telegraph Keys. 


A modest but very essential part of a telegraph key has recently 
received the attention of an American manufacturer of telegraph 
spparatus and been really improved. The little platinum contact 
points, which have frequently been charged with being the cause of 
bad sending and been pounded into a shapeless mass by glory-seeking 
young operators, are being displaced by tungsten, which is taking 
à very prominent place in the manufacture of electrical devices. 

Tungsten has proved to be a distinct advance in key construc- 
tion. The pointe never stick or corrode, and they are practically 
indestructible, They are, moreover, much cheaper than platinum 
points, which is an important consideration. The platinum used 
in keys is one of the most expensive items of cost in manufacture, 
the value of the metal required for each key being, at present, 
between #0 and 50 cents for standard requirements, Tungsten 
pointa can be made for less than one-half the cost of platinum, and 
this price will, no doubt, be reduced with improved methods of 
manufscture.— J. and T. Age. 


WAR ITEMS. 


Trade Openings Abroad.—ECUADOR.—An agent in Guaya- 
quil wishes to represent manufacturers of electrical goods. Appli- 
cations should be made, in the first instance, to the Board of Trade 
Commercial Intelligence Branch in London, and, subsequently, to 
the British Consulate, Guayaquil. 

TTALY.—A firm with branches at Florence, Geneva and Turin. 
wishes to secure representation of United Kingdom manufacturera 
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of porcelain (or substitute) fittings for electrical gear, such as 
insulators (high and low tension), bobbin insulators, pulleys, and 
bases for fuses. Applications should be made to the Board of 
Trade Intelligence Branch in London, and, subsequently, to the 
British Consulate, Milan. 

An Italian firm, through Messrs, Wm. Geipel & Co,, is inquiring 
for insulating material in the form of sheets, sticks, &c., as a 
substitute for ebonite and vulcanised fibre at a low price. We will 
forward the address to firms interested in the subject. 

The Situation in Belgium.—A German engineer, who is 
employed in connection with the civil administration in Belgium, 
reports that the engineering industry in that country is passing 
through gloomy days, although some makers of lathes and agricul- 
tural machinery are at work. А similar remark applies to the elec- 
trical engineering industry. Hardly any new machines are being 
made in the various works, where repairs of rolling stock are being 
carried out. The electricity supply and gas works have of necessity 
been compelled to restrict working, the street lighting is reduced, 
and light industries are less active than was formerly the case. 
Most of the electricity and gas works belong to private companies, 
which hold concessions from the local authorities, The Municipal 
Council of Brussels—greater Brussels consists of a number of 
independent communes—owns the gas and electricity works, except 
for certain districts. On the other hand, the (English) Con- 
tinental Gas Co., to which belong the gasworks at Berlin and 
Hanover, farni«hes gas and electricity to a numberof the com- 
munes in Greater Brussels, as well as gas at Antwerp. The scarcity 
of coal which prevailed last winter has been overcome, and the 
stocks have been replenished, so that, if the deliveries continue, an 
interruption in the lighting service is not apprehended in the 
coming winter through the lack of coal. It is added that the 
light and power stations are employing almost the same number 
of workers as in peace time, and that the number of connections 
has increased owing to the total cessation of supplies of 
petroleum. 

Shell-Making at —————.—Mr. V. Delebecque informs us 
that in his district à Committee was formed three weeks ago to 
look into the matter of the production of shells, of which he isa 
member, and his assistant, Mr. Blandford, is hon. draughtsman : in 
the short time which has elapsed & number of lathes have been 
selected, the attachments for them have been arranged for, & 
suitable building for housing them has been found, and in all 
probability within the next month. a factory capable of turning 
out a large number of 4 5 shells a day will be in full operation. 

British Insulated & Helsby Cables, Ltd.—In the course of 
& recent reference in this column to the work that this company 
has in hand, it was stated that some orders had been transferred 
to the United States; we have since ascertained that this state- 
ment was erroneous, as no such transfer of orders has taken place, 
and we withdraw it unreservedly. 

Wireless in the War.—Signor Marconi, who is a Lieutenant 
in the Italian Engineers, has been in London for a short 
stay, on important business. He states that the Italians are 
using wireless telegraphy freely in the field, for directing the fire 
of big guns, and that wireless telephony has been found of consider- 
able use at sea, particularly in the British Navy. 


BUSINESS NOTES. 


Holidays.—The factory of the “Z” ELECTRIC Lamp 
MANUFACTURING Co., LTD., at Southfields, S.W., will be closed 
for August Bank Holiday week (from 2nd to 7th inclusive). A 
small staff will deal with urgent matters. 

The factory of the OMEGA ELECTRIC LAMP Co., LTD., at 
Hammersmith, will be closed from Monday, August 2nd, to Satur- 
day, August 7th, inclusive, for the annual holiday. 

Messrs, J. Н. TUCKER & Co.'s works and offices will be closed 
from Friday night, the 30th inst., until Wednesday morning, 
August 4th, 


Prices Advance.— THE LIVERPOOL ELECTRIC CABLE 
Co., LTD., of Linacre Lane, Bootle, announces altered discounts to 
the trade for Association and non-Association rubber-insulated 
wires and cables, consequent upon the continued advance in raw 
materials. 


Liquidations and Dissolutions.—Bryant TRADING 
SYNDICATE, Ltp.—This company is winding up voluntarily, for 
the purpose of reconstruction, with Mr. A. C. Vincent, of 10, 
Pancras Lane, E.C., as liquidator. A meeting of creditors is called 
for August 3rd. 

ALUMINIUM PATENT NONFLUX SOLDER.—A meeting will be 
held on August 26th, at 10, Camomile Street, E.O., to hear ап 
account of the winding up from the liquidator, Mr. C. Waterhouse. 

BESSEMER & REDMAN, Newton Abbot and Torquay.— Messrs, 
Robert Redman & H. A. Bessemer, electrical engineers and con- 
tractors, have dissolved partnership as from December 31st, 1914. 
‘The business will be carried on by H. A. Bessemer, who will attend 
to debts. К 


Outing.—A number of Ње employés of Ше ANCHOR 
CABLE Co. had an enjoyable outing a few days ago to Gathurst, 
where tea was served and a bowliog match was played. 


inne ' 


140 


THE ELECTRICAL REVIEW. 


[Vol 77. No. 1,966, JULY 80, 1915. 


Trade Announcements.—Mr. Wu. PALMER, of 386, 
Fulham Palace Road, 8.W., has resigned his position as sales 
manager with the Anglo-Colonial Engineering Co., Ltd., 13, City 
Road, E.O., and by mutual arrangement with the company has 
withdrawn the agency for motors made by the Nya Foerenade 
Elektriska A. В. Ludvika, Sweden, from their business, and is 
working it on his own account from the above address. He holds 
good stocks of standard machines. 

Мв. FRANCIS HUSBAND, A.M.LE.E., late director of Electrical 
Contracts and Maintenance Co., Ltd., has been appointed managing 
director of F. Husband, Ltd., and all inquiries should be addressed 
to the firm at Craven House, Kingsway, W. C. The business carried 
on will be electrical manufactures and supplies to the trade. 

Mr. GEO. B. CROCKATT has entered into a working arrangement 
with Mesars. Douglas Primrose & Co., 163, Hope Street, Glasgow, and 
has transferred to that firm the agencies which he held on behalf 
of Messrs. Frankenburg & Sons, of Salford, and the Jackson Electric 
Stove Co., of London. Messrs. Douglas Primrose & Co. have a special 
office staff and ample store room for dealing with agency work. 

THe WALSALL ELECTRICAL Co., LTD., 57, Bridge Street, Wal- 
sall, inform us that they have been placed on the War Office list 
as suppliers of small meters as used on charging boards and in 
connection with signalling apparatus. 


Trade between the U. K. and Russia.—An arrange- 
ment has been concluded between His Majesty's Government and 
the Rassian Government for the reciprocal waiver of Consular fees 
in connection with the issue and legalisation of certificates of 
origin for goods sent from the United Kingdom to Ruasia, and 
vice rersd. This arrangement is to come into force on August lst. 
— Financial News, 


Catalogues and Lists,—MR. SHERARD CowPER-COLES, 
1 and 2, Old Pye Street, S.W.—Leafiet describing the Cowper-Coles 
regenerative electro-galvanising process for depositing zinc on iron 
and steel. 

THE HOMOGENEOUS LEAD COATING Co., 1 and 2, Old Pye Street, 
Westminster, S8.W.—Illustrated circular respecting their homo- 
geneous protective lead covering for iron and steel surfaces. 

M. PAUL GApor, Porte Champerret, Levallois-Perret (Seine).— 
Catalogues Nos. ] and 2, with supplement, describing the Paul 
Gadot accumulators, and electric lighting apparatus for auto- 
mobiles, &oc. 

Messrs. HAYLOCK & HASLETT, 63. Queen Victoria Street, E. C. 
—Leeflet showing the “Penlite” flash light, for the waistcoat 
pocket. 

ELECTRICAL APPARATUS Co., LTD., Vauxhall Works, South 
Lambeth Road, S.W.—The following new E.A.C. leaflets have been 
issued :—H17A (Field Regulators) superseding H17; HI9P/1 
(D.C. Pillar Panels) superseding H19P; H24/1 (D.C. Multiple 
Lever Starters) superseding H24; H25 (D.C, Automatic Control 
Gear) superseding H25/1, H25/a, H25b, H26/1, H27 ; H40/1 (Iron- 
clad Switchgear) superseding H40; H41/2 (Ironclad Switchgear) 
superseding H41/1; H42/2 (Auto-Transformer Starters) super- 

ng H42/1 ; H43/2 (Star-Delta Starters, &c.) superseding Н43/1 ; 
H44/1 (Slip-Ring Motor Starters and Controllers) superseding H44 ; 
H45/1 (А.С. Motor- Control Unite) superseding H45. Leaflet 
H29 has been withdrawn from circulation. The leaflets 
are fully illustrated, and contain tabulated data relating to 
dimensione, shipping weights, prices, &o. 

THE EDISON & SwaN UNITED ELECTRIC LIGHT Co., LTD., 
Ponder’s End, Middlesex.—Leafiet No. A 3,112, describing 
" Ediswan ” circuit-breakers, types W and E, with prices; also 
revised booklet on Eliswan " Kingolite patent upright candle 
lamps, shades, &c., and a leaflet on Ediswan electric fans. 

THE CRESSALL MANUFACTURING Co., 40 and 41, Staniforth 
Street, Birmingham.—Card illustrating woven asbestos resistance 
and heating nets, with sample attached. 

THE BRITISH THOMSON-HovusToN Co., LTD, Rugby.—Price list 
No. 5,111 on air-break Y-Delta starting switches for use with 
three-phase squirrel-cage induction motors up to 25 H. P. 

CAMERON SALES-ORGANISATION, 9-10, Southampton Street, 
W.0.—Leaflet describing the "Junior" bell-ringing transformer 
and porcelain clamp bushing. 

Messrs. DAVID ROWELL & Co., LTD., 33, Old Queen Street, 
Westminster.—Heferenoe list of fencing, staircases and construc- 
t.onal steel and iron work. 

THE NEW SYSTEM PRIVATE TELEPHONE Co., LTD., 148-145, 
Great Portland Street, W.—Postal card re "intercommunicating 
telephones,” 


Licences to Trade,—The following statement by the 
War Trade Department in regard to the granting of licences to 
trade has appeared in the Times :— 

"All applications for licences, of which a very large number, 
about 2,000, are received each day, are registered and then sent to 
the Trade Clearing House. The Trade Clearing House has collected 
and collated a huge mass of information about trading firms, 
especially in neutral countries. This House reporta as to whether 
there is anything against either the consignor or consignee, and 
no application is considered without reference to this information, 
Many of the applications go next to a Government Department, 
в.7., the War Office, the Admiralty, the Board of Trade, the Board 
of Agriculture, the Ministry of Munitions, and are then referred 
to a special sub-committee when such a sub-committee exists. No 
licence is granted in these cases without a recommendation from 
the Department or sub-committee concerned, and no licence.is ever 
granted against a recommendation to the contrary from those 


quarters, 
„The work of the War Trade ent is thus carried out 
with exact and scrupulous care, possible dispatch is exercised, 


but a careful investigation of an' application for a licence is not 
always compatible with great speed. Mistakes no doubt do occur, 
but it is claimed that they are few in number, and that every 
possible саге is taken to prevent them. The strictest oversight 
and supervision are exercised.” 


Book Notices, — 7ле Universal Directory of Railway 
Officials, 1915. Compiled under the direction of S. Richardson 
Blundstone. London: The Directory Publishing Co. 108.— This 
directory has now reached its twenty-first year of publication. 
The sectional arrangement of the contents is, as usual, convenient, 
but the war has naturally had its effect upon the directories which 
deal with undertakings on the Continent. The editor announces 
that the war has made it necessary to omit the sections relating to 
the railways of Austria, Germany, Hungary, and Turkey, and for 
the same reason the sections relating to the railways of Belgium 
and certain parts of France have not been corrected. The informa- 
tion relating to the railways at home and abroad, also the tram- 
ways in the United Kingdom, and their personnel, is revised as 
usual, and altogether the directory is & very useful one for those 
who have dealings with the great railway systems of the world, 

Manual of Electrical Undertakings and Directory of Officials, 
1915.16. By E. Garcke. London: Electrical Press, Ltd. 21e. 
net.—The nineteenth annual edition of this well-known work 
contains all its usual features particularising the electrical under- 
takings of this, and many other countries, their finances, and their 
personnel, Altogether it consists of 2,000 pages and contains 48 
maps. One of the latter is a large revised map of the United 
Kingdom, showing the situation of all lighting, power and 
traction undertakings. The "Survey of the Lear contains а good 
deal of comment relating to the war and war effects upon electrical 
undertakings, and a couple of articles describe the electrical 
position in Belgium and Germany as it was before the war. 

“The Eryineer Directory." London: The Engineer, 

‘Science Abstracts,” A. and B. Vol. XVIII, part 7. July 26tb, 
1915. London: E. & F. N.Spon. Price 1а. 6d. each. 

" Proceedings of the New South Wales Institute of Engineers.” 
Vol XXXI, No. 3. July 231d. Cardiff: The Institute. Price be. 


Bankruptey Proceedings.— HERBERT PAGE, electrical 
engineer, trading as Smeeton & Page.“ at 63, Queen Victoria 
Street, E.C., and residing at 32, Marlborough Road, Chiswick.— 
The firat meeting of creditors was held last week at the London 
Bankruptcy Court. Mr. Egerton 8. Grey, Official Receiver, 
reported that the debtor had stated that he commenced business in 
1891 at 63, Queen Victoria Street. E.C., in partnership with another 
person, who retired from the firm in 1894. The debtor continued 
the trading alone, but under the same style of Smeeton & Page," 
and he attributed his failure to bad trade, the builders’ lock-out in 
the early part of 1914, lack of capital, and the war. In the 
absence of any offer, the case was left in the hands of the Official 
Receiver, to be wound up in the ordinary course of bankruptcy. 
The public examination of the debtor is fixed for September 7th. 


For Sale.—By order of the P.M.G., tenders are invited, 
up to 10 a.m., August 11th, for Plant and Machinery now at the 
Head P.O., Manchester. Particulars are given in our advertisement 
pages to-day. 


LIGHTING and POWER NOTES. 


Australia.— The Sydney Municipal Council, in con- 
nection with the construction of the State railways, is recom- 
mended to supply Messrs. Norton Griffiths, Ltd, with electricity 
for purposes other than lighting at not greater than 14. per unit, 
provided Messrs. Norton Griffiths, Ltd. take the whole of the | 
electrical energy required by them in the metropolitan district of 
Sydney from the City Council; the arrangement, so far as the 
supply for the State railway is concerned, is to include the pro- 
vision by the company of the necessary cables between the Council's 
sub-stations and the railway, | 

The Manilla (N.S.W.) electricity supply is now complete, and it 
was expected to commence the supply at the commencement of the | 
month. | 

The Walgate (N.S.W.) Municipal Council has decided to submit 
the question of adopting an electricity supply scheme to а 
plebiscite of ratepayers, | 

The Balmoral Shire Council (Queensland) ів considering the 
question of lighting the Shire by electricity. . 

The Kyneton (Victoria) Shire Council has instructed Mr. V. J. | 
Crowley, consulting engineer, to submit a report on the proposed 
eleotric lighting of Trentham. | 

The Blue Mountains Shire Council has approved of the draft Bill 
to be submitted to the N.S.W. Parliament, empowering the Council 
to raise a loan of £20,000 to finance an electric lighting scheme. 
It is proposed to have a generating station at Wentworth Falle: 
for street lighting there will be installed 365 50-C.P. lamps and 
11 100.c.P. lamps.— 7enders. 

The construction of the tunnel under Sydney Harbour., between 
Long Nose Point, Balmoral and Greenwich, for the purpose of. 
carrying the cables from the new power house at Whitley Bay to 
the North Sydney sub-station, is being seriously impeded by an 
inrush of water, which has risen to within 25 ft. of the surface of 
the shaft. The tunnel has already taken nearly two years to build 
about half of the length, the construction having been often 
impeded by the water difficulty.—Sydney Daily Telegraph. - 
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Bath.—Pnick IN CREASE.— The T. C. has decided that 
the charges for electricity are to be increased by 10 per oent. 


Bridge (Kent).—The R.D.C. has consented to the 
Canterbury Т.С. extending its mains, во as to supply current to 
premises at the village of Harbledown. 


Bristol.—YxaB's WoRKING.— For the year ended March 
Slet last, the Corporation electricity undertaking had a total 
revenue of £116,626; the working expenditure was £53,574 and 
the gross profit $63,052. After meeting interest and loan charges 
the net profit was £13,594, making, with balance brought forward, 
а surplus of £15,909. This has been appropriated as to 23,523 
largely for capital purposes; £6,011 has been placed to reserve, 
and £6,374 carried forward. Mr. Faraday Proctor, the city engi- 
neer, reports that 18,202,166 unite were sold, an increase of 17 per 
cent. The revenue per unit sold has fallen below 14d., and the 
total cost per unit sold to 668d. The total connections are equal 
to 796,301 30-watt lampe, and include 19,542 н.р. of power oon - 
nections, while applications have been reoeived for some thousands 
of additional H.P. The consumers numbered 5,270, an increase of 
over 500 in the year. 


Bury.—Loax Sancrion.—The T.C. has decided to make 
а second application for sanction to the borrowing of £7,500 
for electricity works extensions. Sanction has already been 
received, but in view of the war the L.G.B. has intimated that 
another application should be made before the money is spent. 


Canada.—The Alberta Hydro-Electric Co., which pro- 
poses to construct a series of dams on the Bow River, within the 
city limits, for the prodaction of electric power, has made an offer 
to supply power to Oalgary at the following rates :—4,000 H. p. 
at $22 per H..; the next 1,000 н.р. at $21; the next 1,000 Н.Р. at 
$20; the next 6,000 H.P. at $19. The company asks, at the 
end of the five years, for a minimum of 10,000 H.P. on a renewed 
contract at the rame prices. 

In connection with the enlargement of the Montreal aqueduct 
and the generation of power for pumping and lighting purposes, 
the Board of Control has submitted an estimate of the cost of the 
echeme. This is put at 81.500, 000, but the expenditure will not 
be made for a considerable time.— Canadian Electrical News. . 


Chislehurst.— Prick INCREASE.— The U.D.C. has been 
notified by the Chislehurst Electric Supply Co. that the charges 
for electricity will be increased by 10 per cent. from the June 
quarter, this will bring the rate chargeable up to nearly 8d. per 
unit, which is the maximum price under the company's prov. 
order. Eltham Times. 


Continental. — Russia. — The Petrograd T.C. bas 
prepared a report on the purchase of the electrical concessions 
im the town, A scheme is to be prepared for combining the various 
electrical concerns that will be taken over by the town between 
the years 1917 and 1918; the Belgian and the “1886” electrical 
concerns are both differently equipped, and the exploitation of 
such differently equipped installations would involve the extension 
of the stations and the systems of all three concerns, including 
the existing town establishment, independently, which would mean 
an uneconomical expenditure of the town's money in the future, 
Parallel with the preparation of a project of expenditure, a tech- 
mical and commercial scheme for exploitation must be formed 
suitable to the town's requiremente. It must also be remembered 
that all the electrical concerns in the capital will not pass into 
the hands of the town at the same time; in any case, it will be 
necessary to proceed with the conversion and extension of 
the electrical ions by May, 1917. The Town 
therefore, submits to the Town Dama that a special committee be 
appointed for the preparation of the various measures involved in 


the project 

Ceventry.—Proposep LoAN.—The E. L. Committee of 
the T.C. has recommended the Council to apply for a loan for 
extensions at the works, eetimated to cost £91,417, subject to 
certain assurances from the Government. This has been agreed to 
by tbe Council. The extensions are necessary to meet the demands 
of firms engaged upon Government work, and the Council desires 
a Government tee against loes on capital account in the 
event of a cessation of the additional demand for power. 


Crayford (Kent) .— PukLIC Licatinc.—The P.C. has 
received from the West Kent Electric Supply Co. an offer to light 
the new estates at Barnes Cray and Northumberland Heath with 
®0-С.Р. lamps at 65-yard intervals, at £2 2s. each per annum, on a 
five years’ agreement, and with 100.0. P. lamps at £2 6s. each, the 
standards to become the property of the Council at the end of the 
eontract term. The company is to be asked to quote for 80 and 
100-c.P. lampe, at 60-yard intervals. 


Creydon.—Yean's Workinc.—The report of the 
borough electrical engineer (Mr. A. С. Cramb) on the working of 
the ejectricity undertaking shows that the total expenditure waa 
443,301, a decrease on the preceding year of £2,734. The reserve 
aad renewals funds stand at £26,870, as compared with £39,000 
three years ago. The surplus on the year's working was £2,595. 
In the present year an increase of £10,000 to £11,000 in working 
expenses is anticipated, of which the increased cost of coal will 
eccount for not leas than £9,000. 


Bartington.—Losx SANCTION.—The T.C. has received 
aaction to а loan of 426,000 for electricity purposes in respect of 
Goverament work ; the total loan applied for was £34,000, 


Ereter.—RETUSR Destrucrok.—The T.C. has decided 
not to apply at present to the L.G.B. for a loan for the construo- 
tion of a refuse destructor, the Board having intimated that a local 
inquiry would be held if desired, with a view to a loan being 
sanctioned when circumstances permit. 


Faversham.—The T.C. has decided to extend the 
mains so as to supply current to the milling firm of Mesars, Т. 
and T. G. Gillett. 


Fleetwood.—The Electricity Committee has received 
complaints from the Electrical Contractors’ Association, the Elec- 
trical Trades Union and the Fleetwood Chamber of Trade regard- 
ing the carrying out of private installation work by employés in 
the Council's electricity department, and has decided to take no 
action in the matter. 


Gillingham (Кевё). — Зсноо, Licutine.—The T.C. 
has offered to install the E.L. and supply current for lighting at 
the non-provided schools in the borough at 6d. per unit, this to 
cover the cost of current and hire of installation and fittings. 


Glasgow.—YkaAR'8 WoRKING.—The annual report of the 
electricity depart ment shows that the gross revenue was £405,872, 
and the working expenditure £218,517, leaving a net revenue of 
£186,854. Last year's net revenue was £177,417. Interest and 
loan charges, &c., totalled £134,568, leaving a balance on the year's 
working of £52,286. After depreciation of £52,745 is written off 
capital account, the deficit on the year's operations is £459. Last 
year there was в surplus of £819. The revenue account shows an 
increase of income from all sources of £27,057, despite the 
abnormal conditions prevailing. On the other hand, the working 
expenses increased by £17,620, principally due, apart from 
the larger output, to an advance in wages to the workmen, 
a general overhaul of plant and maine, increased rates 
and taxes, and to a sum of £3,144 in allowances granted 
to those former employés now on service with H.M. Forces. 
Contracts had been entered into for the supply of coal for next 
year at prices very oonsiderably in advance of those of last year. 
Having in view this serious addition in working oost, and increased 
amounts payable for interest, sinking fund, rates and taxes, and a 
general advance in the cost of all materials required during the 
coming year, the Committee has decided to recommend that rather 
than alter the existing scale of charges, 15 per cent. be added 
to all accounts from the date of last survey. The number of con- 
sumers at May 31st, 1915, was 32,080, an increase of 1,932. The 
quantity of electricity sold to private consumers during the past 
year waa 85,718,795 unita, an increase of 11,730,146 units. 


Godalming.—PvusLic Lieatinc.—The T.C. has agreed 


to the following offer for public lighting made by the Urban 


Electric Supply Co. :—Average number of units per annum to be 
taken as being 72,480 ; the average price per unit at which ourrent 
is now supplied to be taken as being 2'94, ; from January let, 1915, 
to December 31st, 1915, the Council to pay for each unit supplied 
2'9d. ; the units actually supplied and paid for to be deducted from 
the 72,480 unita, and on the balance (representing decrease due to 
restricted lighting) the Council will pay one-fourth of 2°9d. per 
unit, although no light is supplied. 


Greenoek.—Yran's WorKING.—It is reported that 
the electricity t has made a profit on last year's work- 
ing of £10,000, which is said to be the largest in the history of 
the department. 


Huddersfield.—Price IxcREASE.— The charges for 
electrical energy are to be increased 12} per cent., commencing 
with the next half-year's accounts. 


Leicester.—PRicE  INcREASE.— The Electricity and 
Tramway Committee estimates that upon this year's generating costs 
there will be an increased expenditure of £15,000, and recom- 
mends that from September 30th the charge for lighting be 
increased by $d. per unit, and that the charge for power be increased 
by 20 per oent. Leicester Daily Post. 

NEW PLANT AND BUILDINGS.—The members of the T.C. 
recently inspected the new plant and buildings at the Lero power 
station and tramway car depot, which have cost some £65,000. 
The station now contains three 1,000-H.P. and one 2,000-H.P. alow- 
speed 550-volt D.C. seta, which were installed in the first instanoe, 
а 1. 500-HF. P. motor-alterpator, coupled to the Aylestone S. P. plant, 
а 1,500-H.P. exhaust turbine, and two recently-erected 6,000-H.P. 
three-phase 6,600-volt turbine sets running at 3,000 R.P.M. In 
connection with the latter plant there are two 2,000-H.P. rotary 
converters, linking it up to the 550-volt direct-current seta, 
while a further 1,000-u.P. rotary converter is installed at the 
Aylestone station, to link the latter up to the three-phase supply. 
Two new water-tube boilers have been installed, and a new brick 
chimney, 212 ft. high, has been built. The total plant capacity 
of the two Corporation power stations is nearly 29,000 H.P., and 
the output during 1914 was over 19 million unita, At the car shed, 
the recent additions consist of repair shope. 


London,—HaMMeERsMITH.—In his report on the year's 
working, Mr. Bell, the Council's electrical engineer, mentions the 
difficulty experienoed in obtaining ooal by the river, the extra cart- 
age cost being 1s. 1d. per ton, compared with 1d. per ton for trans- 
porting the coal from the Council's wharf to the generating station 
by the new ooal handling scheme. Ooal and cartage together, 
however, coet £90 less than in the previous year, the coal coet per 
unit being ‘323d. as against 334d. in 1918-14. The output sold 


` from the Council's station, 9,533,209 unite compared with 9,276,365 
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in the previous year, but the maximum demand was only 
4,646 KW. as against 6,162 KW., this being due to not holding the 
Olympia Motor Show when the highest load usually occurs. The 
total units sold, which includes certain energy purchased by agree- 
ment, amounted to 9,717,252; the gross profit was £26,995 as 
against £28,629 in the previous year, and the net profit £3,718 as 
against £6,386 in 1913-14. The department has a reserve fund of 
816,774, and in addition to normal capital repayments, has 
written off a further £12,343, i 

L.C.C.—The Finance Committee recommends the Council to 
sanction the borrowing of £10,188 for the extension of Poplar 
electricity undertaking, being £3,688 for mains and £6,500 for 
machinery. The Treasury imposes the usual conditions, and asks 
that the amounts shall be provided out of funds under the control 
of the B. O., without resort to other souroes for the next 18 months. 

Sanction is to be given to the borrowiug by the St. Pancras B.C. 
of £15,000 for the provision of a 5,000-Kw. turbo-generator, to be 
repaid within 15 years, on the understanding that the B.C. will 
agree to repay within & reduced period, equivalent to one-half 
the periods now unexpired, but not exoeeding 15 years, the debt 
now outstanding on the plant and machinery, for which a term of 
42 years had been granted, and which will, on the introduction of 
dd machinery, fall within the category of stand-by or reserve 
plant. 

The Council is also recommended to sanction the borrowing of 
£4,153 by the Stepney B.C. for buildings in connection with the 
electricity undertaking ; and of £2,172 by the Woolwich B.C. for 
the supply of electricity to 220 houses, including wiring the houses, 
forming part of the Commiesioner of Works’ housing scheme at 
Eltham ; also of £4,700 by the Woolwich B.C. for linking up the 
undertaking with the South Metropolitan Eleotric Light and Power 
Co., including £3,000 for 10,000-volt feeder cable, £1,500 for two 
750-K. v. A. transformers and switchgear, and £200 for a sub- 
station. 

The Finance Committee, reporting on the application of. the 
Battereea and Fulham B.C.’s for sanction to the borrowing of 
£5,814 and £8,376, in connection with the scheme for linking up 
the electricity undertakings of Battersea and Fulham and Hammer- 
smith, says that the Treasury raises no objection to the loan in the 
case of Battersea as the expenditure is urgently necessary. The 
Committee is advised that the only work which complies with the 
Treasury requirement is that relating to the linking up of the 
Battersea and Fulham stations, and recommends that for the present 
sanction shall be limited to the cost of this work, viz., Fulham, 
half the cost of the main, £2,618, and transformer, £1,850; 
Battersea, half the cost of the main, £2,618. This is subjcct to the 
B. of T. approval of the agreement. 


Mansfield.—PRoPosED Loan.—The T.C. has applied 
to the L.G.B. for a loan of £500 for electric services. A new five 
years’ agreement for the supply of current has been entered into 
with the Tramway Со. 


Market Weighton.—E.L. ScHEME.—The East Riding 
of Yorks С.С. has consented to a company being formed to supply 
electricity to the town, and the laying of underground cables along 
the main roads in the district. 


North Wales.—The North Wales Power and Traction 
Co., Ltd., has applied to the В. of Т. for permission to erect 20,000- 
volt overhead lines from the sub-station at Gelli Ffrydian, Nantile, 
to Trevor Quarry. 


Norwich.—YeEar’s WonkiNG.—The report of the 
Electricity Committee on the year's working of the electricity 
undertaking shows gross receipts amounting to £57,261, and 
working expenses to $31,010, leaving a gross balance of £26,250 
to be carried to net revenue. The charges for interest and 
sinking fund amounted to £18,237, and the balance carried 
to appropriation account was £8,013. The gross receipts for 
the previous year were £58,764, and the balance £27.831. 
Ont of the balance of £8,013 a sum of £4,055 has been 
expended in completion of the scheme commenced three years 
ago, and the balance of £3,957 will be carried forward. For the 
first time in the history of the undertaking the output shows a 
decrease due to the restricted public lighting ; the public electric 
lamps number 2,639. Due to more efficient working £706 was 
saved in coal cost, although a higher price was paid, and it is not 
proposed to raise prices to consumers.— Eastern Daily Press. 


Nuneaton.—SrREET Liard. — The Electricity 
Committee has decided to take over the existing gas lamp standards, 
which would be dispensed with when electric light was sub- 
stituted for gas, at 17s. 6d. per standard. 


Southampton.—PRicE InNcREAsE.—It is proposed to 
generally increase the price of electricity, by from 4d. to ]d. per 
unit in most cases, for lighting and heating. A simpler scale of 
charges for power supply is proposed to be substituted for the 
present rates ; the prices for public lighting and tramway supply 
are to remain unaltered. 


South Africa.—The supply from the Cape Town 
electricity works recently suffered a brief interruption, the cause 
of which is supposed to have been an attempt by some person to 
cut an 11,000-volt cable supplying the southern suburbs. As the 
cable was alive at the time it is considered remarkable that the 
person in queation was not killed, and efforts are being made to 
trace him. 


Southend-on-Sea,—SEwAGE Pumpinc.—The T.C. has 


consented to a distributor and branch main being laid, at a cost of 
£201, to the sewage pumping etations in the town. 


Stoke-on-Trent, —WriniNG CoNTRACTS.—In a report to 
the T.C., the Electricity Supply Committee states That this Com- 
mittee cannot recommend any particular firm of contractors, and 
that it be an instruction to the engineer that when information 
respecting wiring contractors is asked for by consumers, a list 
giving all the contractors in the district be supplied.” 


Trowbridge.—The Electric Supply Co. has applied to 
the U.D.C. for permission to use overhead lines in order to supply 
current to the Isolation Hospital in Bradley Road. 


Warrington.— PRICE INcREASE.— The price of current 
for lighting purposes and for tramways is to be increased as from 
August lst by 10 per oent., and for heating and power purpores 
(except in cases where the price is regulated by а coal clause) by 
15 per cent. 


West Bromwich.—The Electricity Committee proposes 


to supply Messrs. J. B. & В. Lees, subject to agreement, for а 
period of five years. 


Wirral.—PROV. Оврев.—Тһе U.D.C. has decided to 
oppose an application, which is to be made to the B. of T. by 
Mesers. Johnson & Phillips, for a prov. order empowering them to 
supply electricity for lighting purposes within the district and to 
apply for a further order to make an electric tramway for 
passengers and goods. 


Worksop.—PRicE INcREASE.—Owing to the war's effect 
on the undertaking, the U.D.C. has decided to increase the price of 
current by 4d. per unit for lighting, and by 1d. per unit for power, 
from the end of the present quarter. 


York.—Loan Sanction.—The  L.G.B. in forwarding 
to the T. O. sanction of loans of £7,047 for mains; £1,286 for 
poles, Ko., for overhead cables; £4,491 for rotary converters, &. ; 
£830 for static transformers; £1,626 for services ; and £656 for 
buildings, intimates that it views with great dissatisfaction the 
action of the Council in incurring expenditure in anticipation of 
sanction, and again warns the Council to avoid such irregular 
procedure in future, 


TRAMWAY and RAILWAY NOTES. 


Aberdeen.—Yerar’s WORRNG.— The annual report on 
the working of the Corporation tramways for the last year shows 
that the cara ran 1,909,009 miles, and carried 24,048,816 passengers, 
producing a revenue of £88,002. The working expenses were 
£51,525. The net balance was £26,509, and the profit £11,000, of 
which, for the first time, one-third will be available for application 
to the common good, to the reduction of the rates, or towards 
public improvements. The receipts, the manager points out, are 
still showing a regular increase. An agreement has been entered 
into with the electricity department for a period of five years for a 
supply of energy at the rate of ‘85d. per unit for the first two 
million and ‘80d. for any quantity beyond, in one year, 


Blackpool.— The receipts for the Corporation tramways 
for the last month were £7,035, a decrease of £3,651 compared with 
the same period last year. The total receipts from April Ist to 
July 15th were £21,232, a decrease of £7,126, and the passengers 
showed a reduction of 935,197. 


Bury.—The B. of T. has approved of the Limefield 


and Jericho tramways extensions. 


Canada.—In connection with the Hudson Bay Railway 
scheme, attention is being directed to the water powers of the 
Nelson and Grass rivers, both in the vicinity of the railway. The 
accessible water power of the Neleon river is estimated st 
6 000,000 H.P., and of the Grass river at one quarter of that 
amount. 


Castleford.— The U.D.C. has decided to invite the 
B. of T. to inspect the tramlines in Pontefract Road, the condition 
of which ia alleged to be unsatisfactory. 


ee Р | 

Continental.—Itaty.—The Società  Tramvie Elet- 
triche, recently formed for the construction of an electric tram - 
way between В. Angelo, Mirandola Terme, and Chignolo Po, has 
entered into negotiations with the Commune of S. Angelo with a. 
view to the extension of the original scheme, in the direction of 
Milan. The society stipulates that the commune shall bear an 
adequate share of the expenses, both of the construction and of the 
study of the new line. The gauge of the tramway line is to be 
the same as that of the State railways, and goods stations are tă 
be constructed. 
A concession has been secured for the construction of an electritt 
tramway between Valle della Versa and Stradella, whenoean orentaal 
continuation will link up with Pavia by traversing the new bridge 
at Becca. The line has a length of 10 km., and its он 8 
estimated at 918,254 lire for the permanent way, overhead installa 
tion, &c., and about 189,000 lire for rolling stock.— Revista Tecniod 
а Elettricita. : 
SWITZERLAND. —The progress of railway electrification in Swit 
zerland is shown by the faot that there are some 3,000 km. o 
line converted from steam to electric working, the energy E 
т 


supplied by local water-power. The first section electrified w 


that of the St. Gothard tunnel, of a length of 108 km. Sing 
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phase current ia supplied at 60,000 volts pressure to various sub- 
stations, whence it is stepped down for distribution. 

SPAIN.—It is proposed to construct a narrow-gauge electric rail- 
way. with double track, from Fonsagrada to Ribadeo. The line 
will pass through the valleya of Langreo and Santa Eulalia, and 
terminate in the basin of the River Eo. The concession for the 
line has been secured by the Sociedad Hispano-Belga de Ferro- 
oariles, Mineria e Industria.—Zndustria e Invenciones. 


Croydon.—YeEaRr’s Workinc.—The report of the Cor- 
poration tramways for the year ended March 31st, 1915, shows 
that the total revenue amounted to £88,614; working expenses 
were £70,307, and £1,974 was absorbed in war allowances to 
employéa, leaving a credit balance of £16,332. From this £7,889 
waa deducted for interest, £7,414 for sinking fund and £1,586 for 
income-tax, and the net balance of £191 was placed to the renewals 
fund. The reserve and renewals fund stands at £41,643. Com- 
pared with the preceding year the traffic reoeipts increased by 
£2,907, and it was stated that but for the war a net profit of £5,000 
could reasonably have been expected. Already the increase in 
receipta for the present year was over £700. However, owing to 
the increasing cost of coal there would be an extra £3,000 to find 
this year for current. 


Exeter.—The B. of T. has informed the Т.О. that it 
is not at the present time prepared to sanction the proposed tram- 
way track alterations on the Blackboy Road route. 


Formby.—RAILWAY ExTENSION.—Àn inquiry was held 
last week by the Light Railway Commissioners into the proposal 
to run a line to Formby headland, by an additional loop conneoting 
with the existing electric line of the L. and Y. Rly. Co., running 
between Liverpool and Southport. The total length will be seven 
miles, and the оов £62,650.— Manchester Guardian, 


Glasgow.—FEMaLE LanovR.—The Tramways Com- 
mittee has had some difficulty in the selection of uniforms for the 
large number of women conductors now employed. The problem 
has now been solved and contracts have been placed for a supply 
of Black Watch tartan skirts (large black and green check) and 
green straw bats with medium brims, which will, it is thought, 
harmonise comfortably with the regulation green uniform of the 
department. 

Halifax.—Yxag's WOBRRNd.— The total revenue from 
the Corporation tramways for year ended March 31st was 
£113,170; the working expenses amounted to £73,504 ; interest on 
capital to £10,424 ; contribution to sinking fund, to £12,106 ; and the 
net profit to £16211. Ia the previous year the net profit was 
413,613, and in 1912-3, £12,681. 


Leicester.—For the Oorporation tramways the expenses 
for the current year are estimated at £30,000 more than in 1914, 
дав to war allowances, bonus, interest and sinking fund, and extra 
generating costa. After deducting the estimated receipts, it is not 
improbable there may be a net deficiency of £19,000, to meet which 
the Committee recommends the increase of fares on certain sections 
of the system.— Leicester Daily Post, 


London.—L.C.C.—The Highways Committee recom- 
mends that grants, estimated at £1,189, be made to certain officers 
and employés in the tramway department for special services in 
connection with the recent strike. 

The Highways Committee also recommends that the services of 
Mears. Kennedy & Donkin, consulting engineers, whose agree- 
ment expired on May 31st, 1915, be retained for a further period 
of one year, and thereafter, subject to three months’ notice, to 
advise and report as to the extension of the Greenwich generating 
station, and to afford the Council whatever consultative assistance 
may be required. 

The same Committee also recommends that the President 
ef the L.G.B. be informed that, with a view to avoiding the 
waste in men, materials and money, due to unnecessary transit 
services in London, the Council is prepared to participate in a con- 
ference to be held under the chairmanship of a repre-entative of 
his department, with the representatives of other traffic authori- 
ties and undertakings; and that the Highways Committee be 
authorised to take all necessary steps in connection with matters 
arising out of such conference, provided that any arrangement 
come to be limited to the period of the duration of the war. 

Hacxney.—In view of the delay in the reconstruction of the 
existing tramways in Lauriston Road and Church Crescent, caused 
by the Treasury restrictions on borrowing, the L. C. C. has decided 
to remove the rails and repair the paving where necessary. If this 
is done it will prevent the Council from periodically running a 
horsed car over the route as required in order to retain its powers 
over the tramways; the L.C C. has asked the B. of T., under the 
circumstances, to give an assurance that no order under Sec. 41 of 
the Tramways Act, 1870, declaring the powers of the County 
Council in respect of the tramways to be at an end, shall be made 
while the Council is prevented by H.M. Treasury from obtaining a 
lean for the parpose of reconstruction, and the В.О. has been asked 
to support the Council's application. 


Neweastle-on-Tyne,—Yzang's WorRKING.—The annual 
report on the Corporation tramway undertaking shows total 
trafic receipts of £251,861, an increase of £30,837 on the pre- 
ceding year. The income from parcels totalled £1,704, advertising 
£3,018, and from lighting £7,719, making, with other items, a 
gross revenue of £293,263, an increase of £32,062. The total working 
expenditure was £160,457, compared with 5147.569, an increase 
of £12,905, due to £3,970 increased cost of general repairs and 


maintenance, and £7,437 increase in traffic expenses caused by the 
concessions granted to the employós in August, but does not 
inclade £4,364 paid to dependents of men on active servioe. 
Interest charges amounted to £29,574, and £5,411 was paid in 
income-tax; sinking fund charges were £43,355; £18,000 was 
allocated to relief of rates; £6,236 for motor-'buses, and other 
items make a total expenditure of £73,700, leaving £24,822 to be 
carried to the reserve and renewals fund. At the beginning of the 
year the reserve and renewals fund stood at £94,337 ; out of this 
had been expended £44,505; after adding the present balance 
the fund stands at £74,655, a decrease on the year of £19,682. 


Swansea, —TRAMWAY EXTENSIONS.—The Light Railway 
Commissioners have granted an order authorising the construction 
of additional tramways in the borough. 


Tottenham.—RATILLESS Tracrion.—The Metropolitan 
Electric Tramways, Ltd., has informed the U.D.C. of its intention 
to promote in the next Session of Parliament a Bill to revive the 
powers under ita Railless Traction Act, of 1913. 


TELEGRAPH and TELEPHONE NOTES. 


British Cable Ship Lost.—The British cable ship 
Strathcona, from Auckland, has been lost in the South Расій, 
near the Fiji Islande. The cable-layer 7ris sent a wireless 
message, received at Suva on July 14th, to the effect that she was 
searching for the survivors, and had found one boat-load. A 
5 boat, believed to be making for Tongatabu, is unaccounted 
or. 


Secret Wireless.— The German authorities at Brussels 
offer £500 reward to anybody who will inform them who is the 
owner of a mysterious wireless station which is known to be 
working at some private houee in Brussels. For nine months the 
Germans have searched in vain for the apparatus, which is known 
to have revealed to people in Brussels important war news. 


Swedish Wireless Station.—A Committee has been 
formed for the erection of a wireless station at Karlsborg, Sweden, 
for direct communication between Sweden and America, thus 
escaping the British censorship. The Chairman of the Committee 
is the general manager of the Swedish State Telegraph Co. 


Throat Telephones.—At the Panama Exhibition in 
San Francisco demonstrations are given daily in the Mines Section 
of telephone communication between the advanca or rescue party 
aud the outside of the mine, in the case of mine accidents. The 
United States Bureau of Mines rescue crew oonduots the proceed- 
ings. Each member of the rescue party wears strapped to his 
throat a small, especially designed transmitter and a watchoase 
receiver strapped to his ear. Тһе resson for this special equip- 
ment is that a man, wearing any of the different types of oxygen 
helmets which cover his mouth, canuot use the ordinary type of 
telephone transmitter. The throat tranemitter transmite speech 
practically as well as the stand ard type of telephone instrument; 
it is very small and light, and is provided with a soft rubber cup 
which assists in holding it firmly against the throat.—Fire, 


United States.—On July 8th the U.S. Government 
took possession of the Sayville radio-station of the Atlantic Com- 
munication Co. in the interest of American neutrality, and to avoid 
contravention of the Hague Convention forbidding the establish- 
ment of a wireless station on neutral soil during a war, as already 
reported. 

Coincidentally with the taking-over of the station by the 
Government, it was announced that the rate of $1.00 per word to 
Germany would be reduced one-half and the $1.08 rate to Austria- 
Hungary to 58 cents a word, plus the land rate in both instances. 
The Postal Telegraph Cable Co. has been handling the work at 
the Sayville station. In order to maintain ite legal righte, the 
Atlantic Communication Co. will file a formal protest against the 
action of the Government.— 7. and Т, Age. 


Japan.—Wireless communication has been established 
between Honolulu and Japan, a distance of 3,400 miles.— 
T. and T, Age. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia,—AbDELAIDE.—Auguet 25th. Dry cells, earth 
clips, recording counters, and various other instrumente and 
apparatus, for the P.M.G. See Official Notices" July 9th. 

September 1st.  Condensers, testing sets, rheostate, Morse 
sounders, and Wheatstone transmitters for the P.M.G. See 
* Official Notices" July 23rd. 
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PERTH.—August 25th. P.M.G. One ton of crushed salammoniac, 
он tons of steel galvanised wire. See "Official Notices" July 

rd. 

August 25th. Common-battery telephones, for the P.M.G. See 
" Official Notices" to-day. 

September 29th. Telephone switchboard parte, for the P.M.G. 
See Official Notices " to-day. 

SyDNEY.—September 13th. Council. А.С. and D.C. electric 
motors. Specification (103. 6d.) from E. L. Department, Town Hall.“ 

September 6th. Metropolitan Board of Water Supply and 
Sewerage. Centrifugal pumps and electric motors at Richmond 
pumping station. Acting Secretary, 341, Pitt Street, Sydney. 

MELBOURNE —August 17th. Electric lamps, caps and sockets, 
telephone instrument parts, for the P.M.G.* 

August 24th, Telephene instruments for the P.M.G.* 

August 3lst. Switchboard parts for the P.M.G.* 


Bristol.—August 28rd. Corporation. One 6,000-Kw. 


three-phase steam turbo-alternator with oondensing plant. See 
" Official Notices " July 23rd. 


Darlington.—August 4th. Additions to boiler house, 
electric power station, for the T.C. Mr, Geo. Winter, Borough 
Surveyor (returnable deposit of £2 23.). 

July 31st, Corporation. Three or five-ton lorry (petrol, electric, 
or steam), with end-tipping body. Borough Surveyor. 


Middleton.—August 10th. Corporation. Coal for the 
Rie works, Particulars from Mr. 8, Pauls, Electrical 
eer. 


New “Zealand.—WELLINcTon.— August 11th. 1,500 
red and 2,000 white three-conductor cords, 3 tons of bichromate of 
potash for the Pablic Service Stores Tender Board.* 


Rochdale.—August 4th. Twelve months’ supply of 
paper-insulated cables, for the Electricity Committee. Specifica- 


ee 28.) from С. C. Atchison, Engineer and Manager, Dane 


Sheffield.—July 30th. Water service conduit screen 
chamber, penstocks valves, piping, &c., for the Electric Supply 
Committee, Mr. S. E. Fedden, General Manager and Engineer. 


South Afriea.—JOoHANNESBURG.— August 25th. 8, 600 
drawn-wire spiral filament traction lamps, spare parts for tramcars, 
for the Municipal Council.“ 

September 25th. For the T.C. Two turbo-alternator sets, oon- 
densing plant, switchgear, &c. Specification, &o., on deposit of 
£2 2s., from Mr. J. H. Dobson, General Manager. 

Specifications for the items marked * can be seen at the Board 
of Trade Commerocial Intelligence Branch in London. 


CLOSED. 


Barrow.—The T.C. has accepted the following tenders 
in connection with an induced-draught plant :— 

Chimney.—John Thompson, Ltd., £840. 

Fan.—Davidson & Co., £206. 

Motor.—British Thomson-Houston Co., Lid., £284. 

Ash hopper.—Herbert Morris, Ltd., 2289, exclusive of the hopper. 


Bristol.—The Electrical Committee of the City Council 
has entered into the following contracta :— 


City Foundry Co.—Boiler and furnace castings, £283. 

Rykes & Sugden, Ltd.—Joint and junction boxes, 2508. 

British Westinghouse Co., Ltd.—Alternating-current meters, £1,829, 
W. Lucy & Co., Ltd. - Fuse boxes, £148. 

Ferranti, Ltd.—Direct-current meters, £865. 

Oliver Arc Lamp, Ltd.—Aro lamp carbons, £765. 


Coniston.—The new Electric Supply Co., Ltd., has 
accepted the following tenders in conneotion with the undertaking : 


J. Bell.—Buildings. 
J. Usher.—Pipe track. 
J. Gordon & Co, —Turbines and water plant. 


Glasgow. — The Tramways Committee recommends 
acceptance of offers for track work from the Lorain Steel 
Co. and Messrs. Edgar Allen & Co. 


Holyhead.—The U.D.C. has accepted the tender of 
Geo. Watkinson & Sons, Ltd., for 500 tons of coal for the elec- 
tricity works during a year, at £1 18, 6d. per ton for through and 
through, and £1 5s. per ton for screened steam. 


Leith.—Messrs. Siemens Bros. have secured the contract 
for the supply of Tantalum traction lamps to the B.C. for the 
ensuing 12 months. 


London.—BaTrERsSEA.—The B.C. is recommended to 
acoept the tender of Messrs. E. Green & Sons, Ltd., for renewal of 
parts of No. 2 economiser at the electricity station, at £512. 

' L.C.C.—Tbhe Highways Committee recommends that the chair- 
man and vice-ohairman of the Committee be severally authorised 
during the summer recess of 1915 to open апу tenders that may be 
received for the provision of switchgear in connection with the 
reserve supply of electrical energy for working the Council's 
tramways. 


Nuneaton.—The T.C. has accepted the following tenders 
for the Electricity Department :— 


Nuneaton Engineering Co., Ltd.—House-service joint boxes, without wood 
ings. large size, 5s. 8d. each ; small size, 4s. 9d. each. 

C. M. Ayres & Co.—Wood plugs for house-service boxes, £1 1s., £1 28. 8d., 
£184. aud £1 48. per gross. 


Oswaldtwistle,—The D.C. has accepted the following 
tenders :— 


For lighting the new Free Library.— Messrs. Bland Light Syndicate, 
For the repairs to the fire brigade electrio bells.—Mesers. W. Rothwell 
and Sons, Great Harwood. 


Rochford (Essex).—The В. of G. has accepted the 
tender of Mr. R. B. Emerson, of Ashburnham Road, Southend-on- 
Sea, for the installation of electric bells at the Workhouse, at £13. 


Worcester.—The T.C. has decided to purchase from the 
Erith Engineering Co., a four-retort stoker for the electricity 
works, at £350, to be paid for at the conclusion of the war, 


FORTHCOMING EVENTS. 


North of England Institute of Mining and Mechanical 


g eers.— 
saturday, August 7th. At 2 p. m. At Newcastle-on-Tyne. Annual meeting. 


NOTES. 


Overhead Costs,"—4American articles often contain 
references to overhead coste," the significance of which can only 
be guessed at by English readers. According to Halbert P. 
Gillette, in the Electrical World, several recent decisions of public 
utility commissions serve to call attention to a rather general leck 
of knowledge abont overhead costa in the United States also. The 
term overhead costs has no generally accepted meaning, but 
appraisal engineers usually, although by no means universally, 
limit the items of construction “ overhead costs " to the following :— 
(1) Engineering and inspection ; (2) supervision (other than gang 
foremen and the profits of contractors) ; (3) organisation (prelimi- 
nary to construction) ; (4) administration, accounting and clerical ; 
(5) legal; (6) insurance (casualty, fire and title); (7) taxes; 
(8) intereet ; (9) contingenoies, omissions and waste ; (10) brokers 
fees ; (11) promoter's profit. 


Diesel Engine Users’ Association.—The July meet- 
ing was held at the Town Hall, Kingston-upon-Thames. The 
Mayor, Mr. C. H Burge, attended at the opening of the meeting 
and addressed the members, referring to the work which was being 
carried out by the Association, and to the very satisfactory resulta 
which had been obtained from the working of the Diesel engine 
plant at the electricity works of the Corporation, 

The question of a suitable allowance for depreciation of Diesel- 
engine plant in connection with income-tax asseasment was 
then further considered, and, after some discussion, the following 
resolution was unanimously passed :—'' That, in the opinion of this 
Association, the present allowance made for depreciation by wear 
and tear ou Diesel-engine plant by the Inland Revenue authorities 
is inadequate, and that an allowance at the rate of at least 15 per 
cent. per annum should be claimed.” 

The members of the Association were subsequently entertained 
at tea by the Mayor and Mayoress, and a visit was paid to the 
electricity station, where the Diesel engines were seen at work. 
The next meeting will be held in October. Information concerning 
the Association can be obtained from the acting hon. secretary, Mr. 
Percy Still, 19, Cadogan Gardens, London, S. W. 


A Tidal Voltage.—Troubled because his lamps grew 
dim for a few hours each day, and then as curiously regained their 
brilliancy, a customer recently called on the Boston Edison Co. to 
ascertain the cause. When the company's investigator visited the 
premises the voltage was normal, and no perceptible ground could 
be detected on the circuit. Before long, however, the phenomenon 
of the previous days repeated itself. The preseure dropped quite 
rapidly from 110 volts to 60 volta, and remained at that value for 
several hours, soon rising again, however, in the same mvsterious 
manner. As there were no motors in the vicinity which could 
cause the drop in pressure, it was decided to connect a recording 
voltmeter to the line. After this had been left in circuit a few 
days, the charts revealed the fact that each day the voltage started 
to fall about 50 minutes later than on the preceding day. As the 
consumer's property was situated on a wharf, it at once occurred to 
the inspector that the rise and fall of the tide might in some way 
be the cause of the trouble. This was subsequently found to be the 
case, the rise of the salt water having short-circuited the service 
wires.— Electrical World, ` 


Board of Inventions.—The Admiralty announces that 
the address of the Board of Inventions and Research is Victory 
House, Cockspur Street. 


On : !:mſſ————.᷑ . ] ͤ —— . ES 
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Engineering Standards Committee.—The first annual 
meeting, since its reorganisation, of the Sectional Electrical Com- 
mittee of which Sir John Snell is the chairman, was recently held 
to approve such work as was completed during the session, and to 
reoeive the reports of the work in progress. 

Asa result of this meeting, it is understood that the following 
Reports, which have been transmitted to the Main Standards Oom- 
mittee for ratification, will shortly be available to the public : 

1. British Standardisation Rules for Electrical Machinery. 

3. British Standard Specification for Electricity Meters. 

8. Brit ieh Standard Specification for Charging Plug and Socket 
for Vehicles propelled by electrio secondary batteries. 

4, British Standard Specification for Wall Plugs and Sockets, 
b-ampere, 2-pin without earthing device. 

As to the progresa of the work in hand, it may briefly be stated 
that the Sub-Committee on Electric Power Cables, of which Mr. 
C. P. Sparks is the chairman, has under consideration the revision 
of the Report on Copper Conductors (Report No. 7, revised March, 
1910). The Sub-Committee on Electric Lampa will, in co-operation 
with the Tungsten Lamp Association, in the early autumn, con- 
wider the drafting of a Standard Specification for Tungsten Lamps, 
and the question of Miners’ Eleetric Lamps will also engage the 
attention of this Sub-Committee. 

The Sub-Committee on Electrical Accessories, of which Mr. C. H. 
Wordingham is chairman, has several Panels at work, and it is 
hoped that recommendations will soon be forthcoming in regard to 
Motor-etarters, Heating and Cooking Apparatus, and Fuses, as well 
as other electrical fittings. 

A Panel has also been formed to revise the Standard Specifica- 
tion for Ammeters and Voltmeters (Report No. 49, issued in 
September, 1909), and on this Panel the British Electrical and 
Allied Manufacturers’ Association will be represented by Mr. E. B. 
Vignoles and Mr. Patrick Hamilton. 

Lastly, the Sub-Committee on Eleotrical Symbols, presided over 
by Dr. A. Russell, has appointed two Panels, one to draw up & 
British List of Graphical Symbols for use in installation and 
power work, and the other to deal with Telegraphs and Wireless 
Symbols. 

The extremely important question of standards for distributing 
pressures for new systems, which has been brought forward by 
Mr. C. H. Merz, is to occupy the attention of a Sub- Committee, 
under the chairmanship of Dr. R. T. Glazebrook, C. B., upon which 
all interesta will be represented. 

As a rough gauge of the activities of the Committee, it is 
noted that during the past year more than 90 meetings have been 
held, and from the above record of work accomplished and in 
hand, it will be appreciated that the Electrical Seotion of the 
Committee is engaged on work of the highest importance to the 
industry at large. 


Fatality.—ErsorRIc 'Bus Accipent.—On Thursday 
afternoon last, a Coroner's inquest was held on Francis W. Dinsdale, 
who died from injuries received at the Yorkelectricity works through 
being accidentally crushed between an electric'bus and & wall, From 
the evidence, it appears that a motorman named Thompson went 
to the garage on the previous Tuesday morning for the purpose of 
taking an electric bus out for service; the bus battery had been 
charged during the night, and, according to the driver who had 
the "bus on the previous evening, the controller was left in the 
neutral position as required for charging, and the brakes were on. 
Thom peon, while talking to the deceased, who was standing in front 
of the bus, inserted his key into the safety switch, which was in 
the off position, and drew it over for running, when the bus 
jumped forward, pinning Dinsdale against the wall. Thompson 
immediately jumped on to the platform, and, according to his state- 
ment, discovered that the controller was in the forward position, 
instead of the neutral position, as he had anticipated ; he promptly 
reversed the controller and released the brakes, when the bus 
moved sufficiently to allow Dinsdale to be released. Thompson 
said the brake was on so hard that it broke the driving shaft when 
he switched in; he admitted that had he looked he might have 
esen that the controller was not in the neutral position ; when he 
pulled the controller off the 4 ог 5 notches,” he put it on to 
No. 2 reverse, but the shaft was broken, and it would not act; he 
did not know how the ‘bus came back. The Coroner, in summing 
эр, out that there was no evidence to show who had 
moved the controller, but there was a possibility of its being 
accidentally moved; he thought the driver should verify the 
position of the oontroller. A verdict of “ Accidental death was 
returned. 


Electrical Rain-Making.—A correspondent of the 
Sun says that Mr. J. G. Balsillie, wireless expert of the 
Commonwealth, believes that he can command rain by a novel 
invention which will have much the same effect on the clouds as 
a series of mountain peaks. He is about to begin experimente, 
which, if successful, will prove revolutionary. Large scale experi- 
ments, with the object of causing artificial rain, аге to be made at 
the cost of the New. South Wales Government. For four years 
Mr. Balsillie has been conducting research work with the idea of 
discovering means of artificially causing rain. He proposes to 
create at a high altitude a discharge centre of electricity. For this 
he will draw from a suitable generating plant a supply of 
eurrent which will be discharged in two forms at a very high 
potential from a balloon anchored at a height of from 6,000 to 
7,900 ft. 
To Australia the question of rainfall is of the utmost importance, 
and any means which will ensure an increase of the rainfall must 
be of untold benefit. Mr. Balsillie believes that if all the clouds 


which paas over Australia can be made to discharge their moisture 
while over the"land, the rainfall oan not only be increased, but 
regulated. 

Experiments made by him have led him to believe that ionisa- 
tion through the ultra-violet rays of the sun does not exist in the 
atmosphere generally any closer to the earth's surface than within 
50,000 ft. In the absence of this ionisation the moisture-bearing 
clouds do not contain the necessary nuclei on which the moisture 
can condense. If there are no nuclei there can be no condensation. 

His problem has been how to provide these required nuclei, and, 
further, how to electrify the minute drops of moisture in the 
cloud so that mutual attraction may be set up among them. 
Assuming this to be done, the result must be that the minute drops 
of moisture coalesce on the nuolei, and continue growing in volume 
until gravitation draws them down to the earth. 

Mr. Balsillie’s suggestion for carrying out experiments on a large 
scale, to prove his laboratory work. was received with scepticism. 
However, in Mr. W. A. Holman, Premier for New South Wales, 
Mr. Balsillie found a sympathetic listener. Mr. Holman, appre- 
ciating the immense possibilities of Mr. Balsillie’s idea, appointed 
a Scientific Committee to report on the Balsillie device, and advise 
the Premier regarding ita scientific basis. This Committee had a 
five hours’ discussion with Mr. Balsillie, and unanimously decided 
to investigate his device. It is anticipated that nothing like a 
complete knowledge of the new art of rain-making will be gained 
until the field experiments have been conducted over a long period. 

Mr. Balsillie believes that it will be possible, by having a number 
of statiens erected on the lines of the prevailing winds, to secure 
from all the clouds that come inland the whole of the moisture 
they contain. One result that he antici wil follow the 
establishment of these rain-making stations is that natural thunder- 
storms and lightning will cease. 


Nickel-Chromium Alloy.—The Marsh patent, covering 
the use of an alloy of nickel and chromium for electrical heating 
elements. has been the subject of an action at law in the United 
States Oourts at the instance of the owners of the patent 
(No. 811,859, 1906), the Hoskins Manufacturing Co., who alleged 
that the calorite alloy of the General Electris Co., U.S.A., was 
an infringement. A District Court supported this contention, and 
the U.S. Circuit Court of Appeals has confirmed the decision of 
the District Court. It was shown that the General Electrio Co. 
sought to purchase the patent, and failing in this, produced an 
alloy containing nickel 65 per cent., iron 15 per oent., chromium 
12 per oent, and manganese 8 per cent., which they called 
" oalorite." It was stated that this alloy possessed the same pro- 
perties of high resistivity and durability as the patented alloy, and 
answered the same purposes. The Court regarded the additions of 
iron and manganese as "small and inconsequential ingrediente," 
and decided that the alloys were essentially identical. 

In the course of the action the English patent of Placet (No. 203, 
1896), was cited as an anticipation, that inventor having pointed 
out the valuable properties conferred upon alloys by the use of 
chromium, including high electrical resistance and durability at 
high temperatures. He had not, however, applied the alloy to 
electrical heating, and Marsh, the patentee of nickel-chromium for 
this purpose, while disclaiming invention of the alloy, claimed the 
discovery of a new use for it as the basis of his patent, which was 


accepted by the Conrt. 


Magnetos for Ignition Purposes.—A practical step 
to find a remedy for the preponderating German participation in the 
French home trade in magnetos for motor-cars has been taken by 
our contemporary, La Rerue Electrique. It has invited the con- 
tribution of an article by a specialist in this department, Mons. H. 
Armagnat, which appears in the June issue of that journal. The 
writer has not only given a succinct historical account of his sub- 
jeot, but shows that the Germans, far from being inventors in this 
department, are merely patentees of pointe of detail, the credit of 
invention belonging mainly to Frenchmen. The author develops 
a complete theory of these apparatus, supported by experimental 
data, and sets out the paths which should be followed to perfect 
the ignition magneto. 


Institution and Lecture Notes.—South African 
Institute of Electrical Engineers.—The Council has formed a 
Oommittee called the Ssfety Precautions Committee, with the 
object of bringing together and assimilating dete towards the 
elimination of riek and electrical accidents. 

Mr. Harold Wragg recently read a paper on Water-Power 
Plants ; with Special Referenoe to the Power Plants of the Rezende 
Mines, Ltd., Penhalonga, Southern Rhodesia.” 

Canadian Electrical Association.—The Executive Committee 
decided to dispense with the usual annual Convention, being 
unwilling to ask the members of the Association to incur any 
unnecessary expense at this time. In place of the Convention, the 
Committee called a one-day meeting of representatives of operating 
companies, which was held in Ottawa on June 26th. 


Educational,—Crty AND GUILDS oF LONDON INSTITUTE. 
—The Cennoil of the Institute has awarded diplomas of 
"Associate" to the following students who completed a full 
course of instruction in electrical engineering at the close of the 
recent session :— 

City and Guilds (Eng.) College: B. Hague (Siemens Memorial 
and Henrici Medals), 8. W. Messent, C. Jacovou, C. G. Shaw, Н. C. 
Gibson, W. H. Cable, D. Jacovou, F. Е. H. Schroeder. 

City and Guilds Technical College, Finsbury: W. J. Jones. 
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Wireless High-Power Stations.—A correspondent of 
the Financial Times supplies an interesting explanation of the 
Government's decision not to proceed further, in view of the war, 
with the chain of Imperial wireless statione decided upon some 
time ago, but to compensate the company for its outlay in con- 
nection with this matter, and adopt an alternative project more in 
keeping with the circumstances which have arisen since the com- 
menoement of the European crisis. The Government at the 
outbreak of the war took the view, which has since been justified 
by eventa, that in all likelihood we should be able to capture the 
high-power “wireless” stations already erected by Germany, 
thereby rendering unnecessary some at least of the stations which 
were to have been constructed as part of our original project. In 
addition, the Colonial Empire built up by Germany, but now the 
property of the Allies, will be divided among them under 
a friendly arrangement, and it follows that the роввев- 
sions of Great Britain will be substantially added to. 
It will, therefore, be convenient to erect certain stations 
not originally contemplated on sites alternative to those 
fixed upon at the outset, provided that there is no installation near 
by of German origin, for in that case the enemy installation would 
be used instead. Thus we arrive at the dual proposition of a less 
ambitious financial scheme, and also one offering many points of 
distinction as regards geographical distribution. In the Pacific 
we are now in a position to establish stations on various islands 
not previously in our possession, which will add very much to the 
efficacy of the entirely wireless system. Finally, whereas pre- 
viously precautions had to be taken against the rival system 
adopted by the German Government, there is little danger now of 
any trouble on this score, and, while Mr. Isaacs rightly claimed 
on Monday last that the Marconi method of wireless telegraphy 
has been of immense service and assistauce to the Government 
during the crisis of the past 12 months, the war has probably done 
not a little to render the Marconi patents governing wireless tele- 
graphy the most valuable in the world, owing to the fact that the 
British authorities are able to give full scope for their develop 
ment, which no other nation can do on the same scale, if only for 


the reason that there is no other Colonial Empire equal in size to 
our own. 


Scientific and Industrial Research.—The scheme 
outlined by Mr. J, A. Pease in May has now taken shape; the 
Times states that particulars were issued on Monday by the Board 
of Education in a document signed by Mr. Arthur Henderson. 
The scheme is designed to establish a permanent organisation, and 
it is pointed out that the research done should be for the kingdom 
as a whole, and that there should be complete liberty to utilise the 
most effective institutione and investigators available, irrespective 
of their location in England, Wales, Scotland, or Ireland. There 
must, therefore, be a single fund for the assistance of research 
under a single responsible body. 

The scheme provides for the establishment of :— 

(a) A Committee of the Privy Council responsible for the 
expenditure of any new moneys provided by Parliament for sc:en- 
tific and industrial research. 

(5) A small Advisory Council responsible to the Committee of 
. Council and composed mainly of eminent scientific men and men 
actually engaged in industries depemdent upon scientific research. 

The Committee of Council will consist of the Lord President, 
the Chancellor of the Exchequer, the Secretary for Scotland, the 
President of the Board of Trade, the President of the Board of 
Education (who will be Vice-President of the Committee), the 
Chief Secretary for Ireland, together with such other Ministers 
and individual members of the Council as it may be thought desir- 
able to add. 

The first non-official members of the Committee will be:—The 
Right Hon. Viscount Haldane of Cloan, the Right Hon. Arthur 
H. D. Acland, and the Right Hon. Joseph A. Pease, M.P. 

The first members of the Council will be:—The Right Hon. 
Lord Rayleigh, Mr. G. T. Beilby, Mr. W. Daddell, Prof. B. Hon- 
kingson, Prof. J. A. M'Olelland, Prof. R. Meldola, and Mr. R. 
Threlfall, with Sir William S. M'Cormick as administrative 
chairman. 

It is in no way intended that the scheme should replace or inter- 
fere with the arrangements which have been or may be made by 
the War Office or Admiralty or Ministry of Munitions to obtain 
scientific advice and investigation in connection with the provision 
of munitions of war. 

A great part of all research will necessarily be done in uni- 
versities and colleges which are already aided by the State, and 
the supply and training of a sufficient number of young persons 
competent to undertake research can only be secured through the 
pablic system of education. 

The primary functions of the Advisory Council will be to advise 
the Committee of Council on— 

1. Proposals for instituting specific researches. 

2. Proposals for establishing or developing special institutions 
or departments of existing institutions for the scientific stuly of 
problems affecting particular industries and trades. 


3. The establishment and award of Research Studentships and 


Fellowships. 

The Advisory Council will also be available, if requested, to 
advise the several Education Departments as to the step: which 
should be taken for increasing the supply of workers competent to 
undertake ssientific research. 

Arrangements will be made by which the Council will keep 
in close touch with all Government Departments concerned with 
or interested in scientific research, and by which the Council will 
have regard to the research work which is being done or may be 
done by the National Physical Laboratory. 


It is easential that the Advisory Council should act in intimate 
co-operation with the Royal Society and the existing scientific or 
professional Associations, Societies, and Institutes, as well as with 
the universities, technical institutions, and other institutions in 
which research is or can he efficiently conducted. 

It is proposed to ask the Royal Society and the principal 
scientific and professional Associations, Societies, and Institutes to 
undertake the function of initiating proposals for the consideration 
of the Advisory Council, and a regular procedure for inviting and 
collecting proposals will be established. The Advisory Council 
will also be at liberty to receive proposals from individuals and 
itself to initiate proposals. It is contemplated that the Advisory 
Council will work largely through sub-committees reinforced by 
suitable experts in the particular branoh of science of industry 
concerned. On these sub-committees it would be desirable, as far 
as possible, to enlist the services of persons actually engaged in 
scientific trades and manufactures dependent on science. 

Office accommodation and staff will be provided for the Com- 
mittee and Council by the Board of Education. 


Appointments Vacant,—Shift engineer for duration 
of war, for Malvern U.D.C.; gentleman to attend to export matters 
under direction of the secretary, required by the B. E. A. M. A.: 
mains foreman (#2 104), for Newport Corporation: circuit 
designer and draughtsman (£350), for Victorian State Railways. 
Partisulars are given in our advertisement pages. 


Electric Vehicle Co.’s Amalgamation.—A new com- 
pany has just been formed in the States to amalgamate two of the 
largest builders of electric motor vehicles—the Baker Motor 
Vehicle Co, and the Rauch and Lang Carriage Co., of Cleveland, O. 
The new concern will be known as the Baker R. & L. Co., and has 
been registered with a capital of £500,000. 


Volunteer Notes. — ENGINEERING — INSTITUTIONS 


VOLUNTEER TRAINING Corps. (Company Orders.—By Lieut.- 


Colonel C. B. Clay, V.D., Commandant, for week ending August 
7th, 1915. 

Wednesday and Friday.—Drills, 6 30 and 7.30p.m. There will be 
no drill Monday, August 2nd, 1915. 

All applications for enrolment should be sent to the Com- 
mandant, Marconi House, Strand, from whom all particulars can 


be obtained. E. б. FLEMING, 
Company Commander and Acting Adjutant, 


3RD BATT. (OLD Boys) CENTRAL LONDON REGIMENT (VOLUN- 
TEERS).—Battalion Orders by Colonel S. G. Grant (Officer Com- 
manding), Thursday, July 29th, 1915 :— 

Ongar Camp.—Thureday, the 29th inst.—The Battalion will 
parade at 6 p.m.,on No. 5 Platform, Liverpool Street S ation. 

Train arrangements for men not travelling with the Battalion. 
—An Officer will attend daily (except Sanday), at 8.45 a. m., at the 
low level entrance, Liverpool Street Station, and conduct to Oaogar 
those men who parade at that time. Members not taking 
advantage of this opportunity will travel to Ongar at their own 


expense. A. G. JOINER, Captain and Adjutant. 


Competition with Germany and Austria-Hungary. 

In connection with the campaign undertaken by the Board of 
Trade, on the advice of their Advisory Committee on Commercial 
Intelligence, to assist British manufacturers and merchants to 
secure trade formerly in the hands of German or Austro-Hungarian 
firms, the Board continue to receive a very large number of 
inquiries for the names of sellers or buyers of articles of which 
the sources of supply or markets have been interfered with by the 
war. 
Special arrangements have been made in the Commercial Intelli- 
gence Branch of the Board of Trade for dealing with these 
inquiries, and the weekly list of articles (No. 31), which inquirers 
desire to purchase, is ready, and may be obtained by United 
Kingdom manufacturers and exporters of British goods. 

British firms interested, as suppliers, in any of the goods 
mentioned, should communicate with the Director of the Com- 
mercial Intelligence Branch of the Board of Trade, 73, Basinghall 
Street, London, E.C. 


Disaster in U.S.A.—We regret to note that by the 
capsizing of an excursion steamer at Chicago on Saturday last, a 
large number of employés of the Western Electric Co., U.S.A., and 
their relatives lost their lives. Six vessels were embarking em- 
ployés of the company at the time, and 2,500 persons were on board 
the steamer which went down, of whom nesrly 1,000 were lost. 


Late Legal.—On Wednesday the jury returned a verdict 
for the plaintiff in the West Ham case (see page 138) for £350 
damages, and judgment was entered accordingly, with costa, 


OUR PERSONAL COLUMN. 


. The Editors invite electrical engineers, whether connected with the 


technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Officials.—On Thursday last week, 


the borough electrical engineer, on behalf of the staff and 


employéa of the Bootle electricity department, presented Mr. E. C. 
McDOoNNELL first assistant and mains superintendent, with a 
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handsome. marble and a trousers stretcher, as a token of 
their esteem, on the occasion of his marriage to Miss M. Ronayne 
reoently. Mr. McDonnell responded, thanking them all for the 
kindly motive which prompted the presentation. | 

Mr. J. ARTHUR has been appointed engineer-in-charge of the 
electric light undertaking at Llanfair Caereinion. 

The Bispham U.D.C. has decided to increase the salary of the 
electrical engineer, MR. HOLLINRAKE, by £20 per annum. 

The Northampton T.C. has been recommended to appoint Mr. E. 
JORDAN as superintendent at the power station, at a commencing 
salary of £2 6s. per week, rising to a maximum of £130 per 

um 


annum. 

LixvT. G. C. MiLxES (electrical engineer to the Lancaster T. O.), 
who was recently mentioned in dispatches for his work in con- 
nection with the machine-gun section of the 5th King's Own Royal 
Lancasters, has been promoted to the rank of captain. 

The Plymouth Electricity and Street Lighting Committee has 
acoepted the resignation of Mr. W. J. Spark, the engineer of the 
Newport Street works, and has placed on record its high appre- 
ciation of his services, Mr. E. G. OKELL, the engineer of the 
Prince Rock works, has been appointed borough electrical 
engineer, at a salary of £600 a year, rising by two annual inore- 
ments of £25 to £650. The Committee has instructed Mr. Okell 
to present a report on the reorganisation of the staff at the 
respective works, It is to accept a similar position at Hartlepool 

t Mr. Spark is leaving Plymouth. 

On the 26th inst., at St. Clement's, Ilford, Мв. В. SELLABS, of 
the West Ham Corporation electricity department, was married to 
Miss Jewell, only daughter of Mr. and Mra. Jewell, of Ilford, and 
late of Brixton. Mr. Sellars’s colleagues presented him with a 
handsome timepiece as a memento of the occasion. 

Мв. R. M. JOCKEL, charge engineer at the York electricity 
works, has been appointed engineer at the Malton power station, 
and will be succeeded by Mr. EDWARDS, the present junior charge 


engineer. 

Мв. RADCLIFFE WRIGHT, district engineer of the Bishop Auck- 
land area of the Cleveland and Durham Electric Power Co., has 
been the recipient of a present on the occasion of his im 
departure to South America, where.he is taking up the position of 
mains engineer under an Argentine railway company. 

MR. Rost. ILLINGWORTH, lately with the Middleton Corpora- 
tion electricity department, has been appointed shift engineer at 
the Aocrington electricity works, 


Tramway Officials.—Corrt. W. ENTWISTLE, who 
prior to enlisting in the Royal Flying Corps (Military Wing) was 
an apprentice with the South Lancashire Tramways Co., has j ust 
been promoted to his present rank for a daring flight over the 
North Sea. | 


General.—At Christ Church, Ince (Lancs.), on July 
l4th, the marriage took place of Mn. FRANK BARLOW, eldest son 
of Mr. Frank Barlow, of Higher Broughton, Manchester, and Miss 
Mabel Ellison, second daughter of Mr. John Ellison, of Kirklees 
Hell, Aspull. | . a 
Мв. Cuas. H. THORPE has resigned his position as engineer-in- 
charge at the Hammersmith electricity works, in order to take up 
the position of managing partner in the firm of Morman & Blisa, 
general and motor engineers, London Road, Hounslow. 

Мв. A. S. E. ACKERMANN has been awarded a silver medal by 
the Royal Society of Arts for his paper on " The Utilisation of 
Solar Energy." 3 

We are informed that MR. THOMAS BRITTEN, manager of Messrs. 
Crompton's works at Chelmsford, has been elected to a seat on the 
board of the company. 


Roll of Honour.—News has reached Glasgow of the 
death of Captain E. GEORGE Tipp, of the (now) 7th Scottish 
Rifles (T.), who has been killed in the Dardanelles. Mr. Tidd, who 
had been associated first with the Volunteers, and later with the 
Territorials, joined the 6th Highland Light Infantry as a Second 
Lieutenant, and was promoted Captain in April, 1908, During his 
14 years service in the battalion he proved himself a capable and 
efficient officer. A partner of the firm of Messrs. Morris, Warden 
and Co., Ltd., engineers and merchants, 68, Gordon Street, Glasgow, 
Mr. Tidd was well known in electrical engineering circles, and 


‘was chairman of the Scottish Local Section of the Institution of 


Electrical Engineers five years ago. The deceased gentleman's 
son, Lieutenant Tidd, is serving with the same battalion in the 
Dardanelles. 

Lance-Corporal BERNARD MosEy, of the Australian Force, who 
has died of wounds received in action in the Dardanelles, was 


formerly an electrician with Messrs. Calvert & Heald, of Lancaster, 


with whom he served his apprenticeship. He was in Australia 
at the outbreak of war, and joined the Commonwealth Force at 


once. 

Sergt. D. C. MARTIN, of the 7th King's Royal Rifles, who was 
on the staff of Messrs. Willans & Robinson, Ltd., of Rugby, has 
been killed in action in France. He joined at the outbreak of 
war as a private. 

Second-Lieut. H. G. ROGERS, of the 9th Somerset Light Infantry, 
who has been killed in action in the Dardanelles. was formerly on 
the staff of the British Thomson-Houston Co., Ltd., Rugby. 
He obtained his commission last September. 


Obituary.—Sr& SANDFORD FLEMING.—The death is 
-announced from Halifax, Nova Scotia. of Sir Sandford Fleming, 
the well-known Canadian engineer. He was born at Kirkcaldy, 
Beotland, in 1827, and when he was 18 years of age he went to 
Canada. He was engineer-in-chief of the Canadian Government 


Railways from 1863 to 1880, and while he held that position the 
railway system of the Dominion was largely extended. ‘Sir 
Sandford Fleming was the delegate of the Canadian Government 
to the Colonial Conference in London in 1887, and subsequently 
to many Cable Conferences. He was one of the foremost pro- 
moters of the8movement for securing a Pan-Britannic telegraph 
service, from which the Pacific Cable took ite origin, and up to the 
time of his death continued to advocate the State ownership of a 
cable system throughout the Empire. 


bean ne 
NEW COMPANIES REGISTERED. 


Comparri Wireless Control Syndicate, Ltd. (141,009).— 
This company was registered on July 17th, with a capital of £5,000 in £71 
shares, to take over certain inventions and patents relating to wireless control 
systems and to electric apparatus and appliances for operating and con. 
trolling musical instruments and other things, and io adopt an agreement 
with Manrico Compare. The subscribers (with one share cach) are: W. S. 
Jackson, 1, Greenhill Road, Harrow-on-the-Hill, financial agent; G. E. Bird, 
223, West End Lane, West Hampstead, clerk. Private company. The num- 
ber of directors is not to be less than two or more than seven; the sub- 
sctibers are ‘o appoint the first. Qualification, 50 shares. Solicitor: I. John 
Hart, 33, Old Broad Street, r.C. 


: Telepad, Ltd. (141,030).—' This company was registered оп 
July 19th, with а capital of £4,000 in £1 shares (1,000 preferred, 1,830 
ordinary, and 1,170 deferred), to take over the benefit of patent No. 8,973 of 
1913, to adopt an agreement with Sir George W. Kekewich, to carry on the 
business of manufacturers of, agents for, and dealers in telephone attach- 
ments and fittings, appurtennnces, utensils, novelties, and devices of all kinds 
for use in offices and buildings, electrical and general engineers, stationcrs, 
printers, etc. The subscribers (with one preference share cach) are: Sir 
George W. Kekewich, K.C.B., Feltham, Middlesex; W. J. Cameron, M.B. 
Cot): Two Oaks, Balham Park Road, S.W.; H. W. White, 28, St. James 

quare, Holland Park, W., merchant. Private company. The number of 
directors is not to be less than two or more than five; the subscribers are 
to appoint the first. Solicitor: J. Clarke, 7, New Square, Lincoln's Inn, W.C. 


Phoenix Armouring and Cable Co., Ltd. (141,042).—This 
company was registered on July 20th, with a capital of £1,000 in 41 shares, 
to carry on the business of cable armourers, cable makers, ironfounders, 
mechanical and electrical engineers, tube and boiler makers, fitters, ete., 
and to adopt an agreement with F. Pugsley and I, S. Watts. The sub- 
scribers (with one share cach) are: F. Н. Pugsley, 85, Ullswater Road, 
Southgate, N., manufacturer; I. S. Watts, 130, Argyle Road, West Ealing, 
solicitor. Private company, The number of directors is not to be Iess than 
two or more than five; the firs: are F. H. Pugsley and I. S. Watts (managing 
directors for seven years at £200 each per annum). Qualification, 4 100. 
Solicitors: Reginald Bell & Co., 3-7, Southampton Street, W.C. 


Smethwick Machine Shops, Ltd. (141,067).—This com- 
pany was registered on July 22nd, with a capital of £2,000 in £1 shares 
(500 pref.), to carry on the business of ironfounders, mechanical and electrical 
engincers, manufacturers of steel and iron tools, implements and machinery, 
munitions of war, electrical machines and fittings, engines, motor-cars, 
cycles and accessories, and hardware of all kinds, metal workers, mill- 
wrights, machinists, etc. The subscribers (with one share cach) are: C. б. 
Garrard, Goldthorn Road, Wolverhampton, engineer; S. Egerton, 17, Paignton 
Road, Edgbaston, Birmingham, secretary. Private company. The first 
directors are C. Garrard (chairman) and S. Egerton. Solicitor: A. E. A. 
Langhorne, 41, Temple Row, Birmingham. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Anchor Cable Co., Ltd. (69,073).—Capital, £250,000 in 
lo shares. Return dated May 20th, 1915. 6.500 shares taken up; 4,10 per 
share called up on 6,100; £61,000 paid; £4,000 considered as paid on 400 
shares. Mortgages and charges: 50, 000. 


Electro Chlorination Syndicate, Ltd. (109,699).—Capital., 
£50,000 in 48,000 pref. ord. shares of £1 cach and 40,000 def. ord. shares 
of 15. each. Return dated December 31st, 1914 (filed Мау 2Ist, 1915). Seven 
pret. ord. shares taken up; nothing called up. Mortgages and charges: Nil. 


Pernambuco Tramways and Power Co., Ltd.—Issue on 
July 6th, 1915, of £50,000 debs., part of a series of which particulars have 
already been filed. 


Porlock and District Electric Supply Co., Ltd.—D«eben- 
ture and, as further security thereto, a mortgage, both dated June 24th, 1915. 
to secure £230, charged on Higher Mill, at Hawkcombe Porlock, Somers t, 
water rights and company's other assets, present and future, including un- 
called capital. Holder: C. Blackford, Porlock, Somerset. 


Pope’s Electric Lamp Co., Ltd. (101,293).—Capital, 
£25,100 in £1 shares (25.000 pref. and 100 ord.). Return dated October 12th. 
1914 (filed May 15th, 1915). 22,579 pref. and 100 ord. shares taken ир; 
£4,254 paid; 18.425 considered as paid. Mortgages and charges, CI (sie). 


Julius Sax and Co., Ltd.—Mortgage debenture, dated Julv 
9th, 1915, to secure £71,000 (ranking pari passu with £2,500 issued in 1908), 
charged on company's undertaking. Holder: P. C. Rowe, Newlands, Leather- 
head, Surrey. 


Frinton-on-Sea and District Electric Light and Power Co., 
Ltd.—Particulars of £4,000 third debs., created July Ist, 1915, filed pursuant 
to Section 93 (3) of the Companies (Consolidation) Act, 1908, the who!- 
amount being now issued. Property charged: The company's urdertaking 
and property, present and future, including uncalled capital, subject to first 
and second mortgage debs., and money secured thereby, amounting to £76,000, 
Хэ trustecs, 


National Alloys, Ltd.—Debenture, dated July 2nd, 1915, 
to secure £5,000, charged on the company's undertaking and property, pri sent 
and future, including uncalled capital. Holder: Edward b Bas. Deck House, 
Billiter Street, Е.С. 


Naylorgraph. Ltd.—Debenture, dated June 71th, 1915. te 
secure C550. charged on the company's undertaking and property, present 
and íuture, including uncalled capital. Holder- 1 M, Hurt. Farrlawn, Park: 
Read, Southborough. 


Birmingham Central Supply Co.. Ltd.—Particulars of 


. 4:300 debentures, created July lith. 1915. filed pursuant to Section. 93 (3) of 


the Companies (Consolidation) Act, the whole amount being now 
issued, roperty charged: The company's undertaking and property, present 
and future, including uncalled and unpaid capital, No trustees, 
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CITY NOTES. 


Electric and General Investment Co., Ltd. 


Tu report of the directors for the year ended May 31st shows 
that the gross profit on the transactions for the year was 
£7423. After deducting all general charges, interest on deben- 
ture stock, transferring £2,409 to reserve, and adding £3,075, 
the amount brought forward from last year, there remained a 
balance of £5,222, which the directors recommend should be 
carried forward. The amount of £84,000 appearing as a provi- 
sion for contingencies in the last balance sheet has been 
debited with the sum of £4,255 in respect of losses incurred, 
and after transferring thereto the eum of £2,409 from profit 
and loss, there remained a balance of £82,154, which has 
been deducted from the value of the company's investments 
and retained as an investment reserve fund. Mr. Emile Garcke 
retired from his office as a director by rotation, and, being 
eligible, offered himself for re-election. 

Mr. B. BRAITHWAITE presided over the 26th ordinary 
general meeting, held at Winchester House, Old Broad Street. 
In proposing the adoption of the report, the CHAIRMAN said 
it was the first time in the course of the twenty-five years’ 
existence of the company that the ordinary shareholders had 
had to go without a dividend. Of course, the conditions were 
quite exceptional, and when they looked back over the record 
of the past twenty-five years he thought they would agree 
that they had not done so badly. During that period they 
had paid them the equivalent of £6 for each £1 share, which 
worked out at an average of about 25 per cent. per annum. 
He thought they would agree that under the exceptional 
circumstances they had had to face this year they must be 
content to take something from their past dividends, and 
reduce that average a little. For ten months out of their 
financial year they had had a state of war prevailing, which 
had entirely put a stop to financial business of almost every 
kind. The net result of the year was that they had trans- 
ferred £2,409 to the contingencies fund; they had paid £497 
oa account of the preference dividend, and thev carried for- 
ward £5,222, which was within £100 or £200 of the balance 
of the preference dividend. As they knew, the dividend was 
cumulative, and they hoped to make a distribution as soon 
as financial conditions improved. They did. not consider it 
wise to borrow for the purpose of paying the dividend on this 
occasion, but to reserve their cash resources as much as pos- 
sible. He regretted that there was no dividend for the 
ordinary shareholders, but on the whole he thought they had 
done fairly well under the circumstances in being able to show 
that the preference dividend had been earned. 

Mr. E. САВСКЕ seconded the motion, which was carried 
uranimously. 


— Ř— 


Calgary Power Co., Ltd, — The report states that, con- 
sidering conditions, business haa been quite satisfactory. The 
gross earnings amounted to $231,186, compared with $240.116 for 
1913, and the net earnings to $180.207, compared with $188,060, 
After deducting interest charges ($155,479), $24,728 was trans- 
ferred to surplus account, leaving the balance at credit of that 
account $180,383. Both gross and net earnings were affected to 


the extent of about $27,500 by a fire which caused a suspension of 


operations for six months in the large cement mill at Exshaw, 
which is an important power oustomer. The prevailing economic 
conditions also prevented customers from taking normal amounts 
of power. All construction was finished early in the year. The 
new Kananaskis Falls power plant has given entire satisfaction in 
operation, as has the system as a whole. In the absence of unfore- 
seen contingencies, the operating expenses during 1915 will be con 
siderably lower than in either 1913 or 1914, notwithstanding that 
two generating plants are now in operation, Under the existing 
contracts for the sale of power the company is assured of a mini- 
‘mum income sufficient to meet operating expenses and bond 
interest, and still leave a substantial surplus. The city of Calgary 
has constantly taken power in excess of the minimum specified 
in ite contract, and will undoubtedly continue to do so in the 
future.— Financier. 


Bristol Tramways and Carriage Co., Ltd.—The 
directors have declared an interim dividend at the rate of 4 per 
cent, per annum for the half-year ended June 30th. The dividend 
warrants will be posted to the shareholders on Wednesday, 
August 4th. 


Metropolitan District Railway Co.—Interim dividend 
on the 4 per cent, guaranteed stock at the rate of £4 per cent. per 
annum, on the first preference stock at the rate of £4 10s. per cent. 
per annum, and on the second preference stock at the rate of £3 
per cent. per annum, 


Bournemouth and Poole Electricity Supply Co., 
Ltd.—The directora have declared an interim dividend on the 
ordinary shares at the rate of 5 per cent. per annum, less income-tax. 


Central London Railway Co.—Interim dividend on 
the undivided ordinary stock at the rate of £3 per cent. per annum, 
and on the preferred ordinary stock at the rate of £4 per cent. per 
annum. 

City and South London Railway Co.—Interim 
dividend on the whole of the outstanding 5 per oent. preferenoe 
stocks 1891, 1896, 1901 and 1903, at the rate of £5 per cent, per 
annum, 


The Rosario (Argentina) Electricity Co. — The 
accounts of the Société d'Electrioité de Rosario, which is a Belgian 
company, and in which the Berlin Company for Electrical Under- 
takings is interested, show gross profits of £82,000 for 1914, as 
compared with £99,000 in the previous year. The less favourable 
result is attributed by the directors to the reaction of the 
European war on the economic situation in the Argentine Republic 
and the resulting diminution in the demand for electricity ; 
whilst the consumption of the company's chief customer—the 
Rosario Tramways Co,—also deolined by about 10 per cent. as 
compared with 1913. After making provision for depreciation 
and reserve funda, the balance of net profits permits of the pay- 
ment of a dividend of 5 per cent. on the ordinary shares, as against 
8 80 per cent. in 1913. The “dividend shares, upon which 3s. 
per share was paid in 1913, receive no distribution for the past 
year. 


Northern Ontario Light and Power Co., Ltd.—The 
report states that the results would have been better but for the 
unsettled conditions since August lst, 1914, which have made a 
difference of approximately 10 per cent. per month in the anti- 
cipated earnings during the past five months. The sum of $142,758 
has been paid as dividends at the rate of 6 per cent. on the out- 
standing cumulative preference stock. The balance of $564,496 
(including $316,442 surplus brought forward, after adjustments of 
$6,598) has been carried forward, The sum of $133,500 has been 
applied in settlement of the year's instalment of sinking fund on 
the bonds (against $122,000 in 1913), making the total amount of 
the bonds in this fund $321,000. During the year $133,500 bonds 
have been issued, leaving certified but unissued $181,500. In 
addition, the company is entitled to have o rtifled and issued, 
because of money expended out of earnings on improvements and 
betterments, approximately $405,500 bonds,— Financier. 


Russian Joint Stock Companies.—A German news- 
paper, referring to the accounts of Russian joint stock companies 
for the year ended last December, states that the first place from 
the standpoint of favourable financial resulta was occupied by the 
companies engaged in the electrical, metal-working and engin- 
eering trades. In particular, the electrical manufacturing works, 
which had on hand considerable stocks which were purchased at 
low prices prior to the war, realised record profite. It is oon- 
tended that the enormous import requirements of Russian 
industries, especially in regard to raw materials and machinery, 
will oompel the Russian companies also, after the conclusion of 
the war, to make purchases abroad and take advantage of foreign 
exchange, notwithstanding all the existing efforts made for the 
purpose of Russianising industries. 


Metropolitan Railway Co.—The result of working 
for the six months ended Jane admits of the payment of the 
dividends on the several issues of preference stock and of an 
interim dividend at the rate of 1 per cent. per annum on the 
ordinary stock. The latter payment compares with 14 per cent. 
paid in respect of the first half of 1914. The Surplus Lands 
Committee announces that the balance for the half-year ended 
June 30th, 1915, will allow of the payment of an interim dividend 
on the Surplus Lands stock at the rate of 21 per cent. per annum. 


Aldershot Gas, Water and District Lighting Co., Ltd. 
—The report states that the total revenue for the year was £51,456, 
and expenditure £39,784, leaving a surplus of £11,671. After 
providing for dividends on consolidated preference stook and 
interest on special loan and debentures, the directors recommend 


the full statutory dividends of £5 18-20 per cent. per annum on 


the A stock, £4 8-20 per cent. per annum on the “В” stock, 
and £5 per cent. per annum on the “С” consolidated stock for the 
half-year all less tax.— Financier. 


Brazilian Traction, Light and Power.—The directors 
have declared a quarterly dividend of 4 per cent., as compared 
with 14 per cent. a year ago, payable in Toronto on September Ist. 
In view of the unsettled conditions and notwithstanding that the 
earnings of the company have continued to inorease in a very 
satisfactory way, the directors have decided on making the dividend 
on the common stock for 1915 at the rate of 4 per cent. per annum. 
=- Financial News. 


County of London Electric Supply Co., Ltd.—The 
directors have declared an interim dividend on the preference 
shares at the rate of 6 per cent. per annum, less income-tax, for 
the half-year to June 30th, and an interim dividend on the ordinary 
shares for the same period at the rate of 5 per cent, per annum, 
lesa income tax, both payable on September 15th.’ f | 


The Roumanian A.E.G.—It is stated that the 
Roumanian A. E. G., which is the sales organisation of the Berlin 
company in Roumania, realised net profits £6,000 in 1914, as oom - 
pared with £6,200 in the preceding year. The dividend is at the 
rate of 10 per cent. on share capital of £50,000, this contrasting 
with 5 per cent. in 1913. 


National Gas Engine Co., Ltd.—The directors have 
decided to pay an interim dividend for the six months ended June 
30th at the following rates :—b per cent. per annum on the pre- 
ference shares, and 74 per cent. per annum on the ordinary shares, 
both subject to inoome-tax, The dividend warrants will be posted 
on the 31st inst. 


London Electric Railway Co.—Interim dividend on 
the 4 per oent. preference stock at the rate of £4 per cent. per 


annum, and on the ordinary shares at the rate of £1 per cent. per 
annum. 
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Marconi’s Wireless Telegraph Co., Ltd. 


THE report of the directors for the year ended December 3lst, 
1914, shows that the gross profit for the year amounted to the 
sum of £371,072, and the net profit carried to the balance 
sheet to £232,716, showing ап increase of net profit over the 
preceding year of £110,392. The net profit of the year, added 
to the suin of £76,550 brought forward from the previous 
ear, increases the balance now to the credit of profit and 
oss account to £309,266. The basis of remuneration from the 
Government for the use of the company’s high-power stations 
since the beginning of the war and other services not yet 
having been settled, it has not been possible to include any 
sum in respect of them in the profit and loss account of last 
year. These items will, therefore, have to be entered to the 
eredit of the account of the current year. In the balance 
sheet, shares in associated companies and patents are again 
taken into account at their cost price, viz., £1,360,126, show- 
ing an increase of £61,382. This addition 1s mainly com 

of the company’s proportion of the increased capital of the 
Russian Co. The company’s holdings in associated com- 
panies, except for these additions, have undergone no change 
during the year under review. The par value of shares held 
in associated companies now stands at £2,469,859, exclusive 
of shares which have no capital denomination. The amount 
which stood to the credit of share premium account has been 
Dn io general reserve account, which now stands at 

5867 530. 

The French ‘Company (Compagnie Francaise Maritime et 
Coloniale de Telegraphie sans Fil) has declared a dividend for 
the year 1914 at the rate of 10 per cent. on the ordinary 
shares and 31.25 francs per share on the founders’ shares. 

Marconi International Marine Communication Co. has 
again shown substantial increase of business and profits. 
Dividends for the past year amounting to 10 per cent. have 
been declared, and the sum of £30,747 was placed to reserve 
and carried forward. 

The Russian Company (Société Russe de Télégraphes et 
Téléphones sans Fil) has made satisfactory progress, A divi- 
dend at the rate of 15 per cent. for the year 1914, as compared 
with 6 per cent. for the previous year, has been declared. 

The Marconi Wireless Telegraphi Co. of America earned 
increased profits for the year, but owing to the conditions 
prevalent in Pump. and the consequent necessity to defer 
the opening of their trans-Atlantic service, the directors 
decided meantime not to declare a dividend. 

The outbreak of war caused considerable dislocation of the 
ccmpany's affairs as well as of those of the associated companies. 
Businesses of importance which were on the point of fruition 
had to be deferred; many negotiations which were in course 
of successful progress with foreign Governments had for the 
time being to be abandoned; the opening of the direct public 
telegraph services between this country and the United States 


of America and Spain had to be postponed. In some cases,. 


owing to the unfavourable rates of exchange, substantial sums 
had to be deposited at interest with bankers abroad, and 
some payments from foreign Governments deferred with 
interest accruing until after the war. The eum of £4,347 
due from the Turkish Government has not been received. 
In these circumstances the directors recommend the declara- 
tion of a dividend of 10 per cent. upon the ordinary shares; 
to place a further £100.000 to general reserve account, increas- 
ing that account to £967,530, and, after deducting the divi- 
dend of 7 per cent. paid earlier in the year upon the prefer- 
ence shares, to carry forward the sum of £69,497. The 
directors do not contemplate that any loss in consequence 
either of loes in exchange or deferred ев will result. 
During the current year the company has been engaged to 
its fullest capacity in supplying the demands of the British. 
Colonial and Foreign Governments. The orders in hand justify 
the anticipation that the volume of business this year will 
exceed that of any previous year. With extreme regret the 
directors record the deathe of two of their colleagues, General 
Albert Thys and Major Samuel Flood Page, who were actively 
associated with the company for some fifteen years. The 
directors retiring at this meeting were Mr Henry S. Saunders 
and Mr. Samuel Geoghegan, who, being eligible, offered them- 
selves for re-election. | 
Senatore С. MARCONI (Chairman) took the chair on Monday, 
at the Hotel Metropole, at the annual meeting of the com- 
pany. In moving the adoption of the report, he said he had 
little doubt that the statement of accounts would be regarded 
in all the circumstances as satisfactory. In the balance sheet, 
on the debit side capital remained practically unchanged, bills 
payable showed a elight increase, and sundry creditors some- 
what less than the figures of the preceding vear. The reserve 
account now carried with it the share premium account, 
which they had transferred. On the credit side. the amount 
to the credit of temporary investments and loans against 
aecurities represented moneys for which they had no imme- 
diate need, and which, therefore, had been lent against or 
invested in first-class securities. earning a better interest 
than could be obtained by placing the money on deposit at 
the bank. Sundry debtors showed an increase approaching 
#950 000 over the figure of the preceding year; practically the 
whole of this increase was in respect of Government work, 
and nearly the whole of it had since been received. Shares 
in associated companies showed an increase of some £60,000, 
the greater part of which was represented by an increase in 
their holding in the Ruesian Co., by reaeon of the growth of 


their business and the increase of the capital, of which they 
took their proportion. The par value of their total share- 
holding was now close on 24 millions sterling, but the figure 
appearing to the credit in the balance sheet represented, as 
usual, the actual cost to the company. Turning to the profit 
and loss account, on the debit side there was the substantial 
balance amounting to £232,716 8s. 11d. profit carried to 
balance sheet. This figure showed a marked increase over 
the profit of the preceding year, proportionate, of course, to 
the increase in contracts, sales, and trading account. "The 
amount of work which had been done for the Government 
and the services rendered were considerable, and they had 
very little doubt that the remuneration which would be 
awarded the company in due course would be proportionate 
to their value. On the outbreak of hostilities, as wae to be 
expected, wireless telegraph apparatus was promptly declared 
contraband of war, and for the time being, therefore, their 
work in many parts of the world practically came to & stand- 
still. Their programme had undergone complete dislocation, 
and it was quite impossible at the present moment to say to 
what extent or in what way it would be affected eventually. 
On the other hand, their factory had been kept very fully 
occupied in carrying out the very important orders which they 
had received; the greater part of this work, however, would 
figure in the accounte of the present year. The American 
Co. had been deprived of the use of their trans-Atlantic 
station owing to the stations on this side being required for 
other purposes. It was hoped that in due course they would 
receive fair compensation. 'Their high-power stations, how- 
ever, at San Francisco and Hawaii had n completed and a 
telegraphic service was being conducted very satisfactorily. 
They were daily awaiting information with regard to the 
opening of the service through to Japan, and arrangements 
had been made with the Japanese Government for the conduct 
of a commercial telegraph service. The Canadian Co. had 
continued to make progress, but the changes which were con- 
templated had not yet been carried out, owing to the war. 
The Argentine Co. had had to defer for the present work 
upon their high-power station. The Belgian . continued 
to conduct its business from their office in Marconi House 
under the direction of the English directors of that company, 
Mr. Godfrey Isaacs and Captain Sankey. The business was 
progressing satisfactorily, but it had been quite impossible 
to make up any balance sheet. The French Co. had con- 
tinued to do a satisfactory business and had paid for 1914 a 
dividend similar to that of 1913. The Marconi International 

arine Communication Co., Ltd., had continued to show 
satisfactory progress, although it had not been altogether 
free from lose directly arising from the state of war. Their 
Russian Co. had had a very good year and had paid a dividend 
of 15 per cent., as compared with 6 per cent. for 1913. They 
had a considerable amount of work in hand and were doing 
a very satisfactory business. The Spanish Co.’s negotiations 
with the Spanish Government, to which reference was made 
last year, were not facilitated by the outbreak of war. They 
had, however, continued to make progress, and were approach- 
ing an early and satisfactory termination. The development 
of the Automatic Telephone Co. had not made much сош- 
mercial progress, in consequence of the war. The name of 
the company had been changed to that of The Relay Auto- 
matic Telephone Co. as the Swedish name under which it 
traded was liable to be mistaken, which would not have been 
to its advantage. They had signed an important contract 
with the Italian Government, which they contemplated would 
be put into operation in the early future. With regard to 
the Imperial chain, they would remember that in the report 
of last year the directors informed the вһагеһоМегв that they 
were permitted to make but slow progress with the erection 
of the six high-power stations for which they had contracted 
with His Majesty's Postmaster-General, and the company's 
interests were being seriously prejudiced thereby. Within a 
few daye of their general meeting war was declared, and at 
the end of the year the Postmaster-General informed the 
company that, owing to altered circumstances resulting from 
the war, the Government had decided not to proceed with 
the Imperial wireless chain, They were further informed 
that the governing factors in determining the Imperial scheme 
would be better met by means other than the construction of 
stations of the character and in the situations contemplated 
by the contract for the Imperial chain, and that the amounts 
disbursed by the company in respect of the contract would 
be refunded to them. Subsequently, in February, negotia- 
tions were entered into with His Majesty’s Government for 
the erection of certain stations on conditions differing from 
those contained in the original scheme. Negotiations were 
proceeding on a basis which, if agreed to, would represent to 
the company a reasonable equivalent of the terms of the 1913 
contract. Nothing, however, had vet been definitely decided. 
Since he last addressed them there had been some important 
developments in the art of wireless telegraphy, and they had 
applied for seweral new patents. The company had received 
more than one letter of appreciation from the Lords Com- 
missioners of the Admiralty in respect of the work they and 
members of their staff had done. It would interest them to 
know that from their companies some 1,100 men were em- 
ployed in the forces on active service or on special duties, 
apart from the very large number at the head office and works 
who had been requested to remain at their poeta, where by 
во doing they could render greater service to the country. 
On behalf of his co-directors and himself he wished again to 
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place on record their high appreciation of the services ren- 
dered to the company, and he might also say to the British 
nation and her allies, by their managing director, Mr. Godfrey 
Isaacs. He had continued untiring in his work and activities, 
and it would be difficult to over-estimate the value of his 
services. It was very largely due to him that wireless tele- 
graphy had hecome and had remained a great British industry, 
of, perhaps, greater value to the nation during war time than 
]n peace. 

Mr. GoprreEx Isaacs (managing director), in seconding the 
motion, said he proposed to take advantage of the oppor- 
tunity to tell them something about the company, and some- 
thing about the competition which the company had experi- 
enced, which at no other period had it been possible for bin 
to speak about. He wanted to remind them that he joined 
the company on January 25th, 1910, at Mr. Marconi's invita- 
tion. At that time the company had an issued cupital of 
£547,299. It had practically no cash resources whatever, and 
it had no credit. It had been extremely difficult to find 
money in this country for wireless telegraphy. Mr. Marconi 
had personally made great efforts to find the necessary moneys 
to conduct the business of the company, and he only suc- 
ceeded by going to Italy to obtain there a substantial sub- 
scription to the preference issue which was at that time made. 
When he joined the company in 1910, Mr. Marconi per- 
sorally lent the company £12,000, and he then proceeded 
to Canada upon the company's business. Within a few weeks 
of his absence he (the speaker) had to draw a cheque upon 
his own banking account to pay salaries which were due on 
the Saturday morning for the preceding month. That day 
they had a capital issue somewhere approaching 1j millions 
sterling, and their balance sheet showed they were in a very 
sound position and that their assets were sound assets. They 
had to-day nearly one million sterling to the credit of their 
general reserve account, and they had very large assets in 
the shape of cash, first-class securities, and freehold and 
leaschold property. The leasehold property. although it 
appeared at cost less depreciation, they could dispose of that 
day at a very substantial profit, and had received more than 
one offer. They had in addition a large number of shares 
ia their associated companies, most of which had that day 
a very substantial value, and all of which they hoped in the 
future would be of a very big value. He wanted to tell 
them some of the reasons why the business did not prosper 
in its first years. He thought it was very desirable that they 
should have an insight into the history of the company, 
which heretofore had of necessity, for reasons which they 
would all understand, been a closed book. Very soon after 
Mr. Marconi provided the company with this very valuable 
invention the methods which obtained abroad were adopted 
with regard to his science, and the very valuable patents 
which were then their company's property alone were 
imitated in Germany, and with the great ability of the Ger- 
man people, and their great foresight, a big German com- 
pany was created. This German company had for its direc- 
tion some of the most eminent and able commercial men in 
Germany, who were then the directors of some of the biggeet 
commercial industries in that country. It had, further, the 
great advantage of the financial aid of some of the principal 
German banks, and, finally, it had a very large subsidy from 
the German Governinent. That was the position of the com- 
pany against which the Marconi Co. for many years up to 
the time he joined the company, and subsequently, had to 
contend. Mr. Marconi personally, with the aid of his 
managers, had for many years succeeded—in his opinion 
marvellously—in maintaining something of the position of the 
English company, notwithstanding the very powerful opposi- 
tion of the German company. He thought it was largely 
due to the magnificent support given to the company, or 
perhaps it would be more correct to say to Mr. Marconi per- 
sonally, by the Italian Government, notwithstanding that 
they were the allies of the German company’s Government, 
that the company was able to continue its existence. The 
German company. no doubt under the direction, to a large 
extent, of the German Government, proceeded to create 
powerful agencies in pretty well every country in the world, 
and they made great headway. With the exception of Italy, 
France, and this country they did obtain a preponderating 
position in this industry in practically every part of the world. 
That was the position he found in 1910. Wherever one went, 
whatever negotiations one had with foreign Governments, one 
was always in competition with a powerful German agency. 
But that was not all. They had not only to contend with the 
German agents, but they had also to contend with the German 
ambassadors. They eventually found that their position was 
impossible under such conditions. He returned from a 
journey abroad and made an immediate appeal to Sir Edward 
Grey, and placed the facts before him, and from that time 
forward he obtained the support of the British Ministers 
abroad in their different negotiations with foreign Govern- 
ments, and from that time, also, they commenced to make 
substantial progress until they reached undoubtedly the pre- 
ponderating influence in the industry throughout the world. 
It was easy to understand that a company like the German 
company, which had the support of the German Government 
and conducted the greater parts of its business under the 
direction of the German Government, always with the aim 
of obtaining contracts and concessions for the construction of 
wireless telegraph stations in foreign countries, and having 
in view the importance which they ene day would play, and 


with the prospect that when a German station was built 
German hands would work that station, that it mattered little 
or nothing to the German company, with its Government 
behind it, at what price it entered into contracts for the 
construction of these stations Under those circumstances, 
he thought they would agree that it was not easy for the 
Marconi Co. to maintain its own. Within three months of 
his joining the company it was evident to all of them that 
the future of the company lay in a commercial wireless tele- 
graph service round the world, and they adopted the policy 
of creating such a service, and one of their first acts in April, 
1910, was to apply to the British Government for the nght 
to erect high-power stations in all British possessions. They 
stated at the time that they were determined to create this 
telegraph service, upon British soil if possible, but they had 
made up their minds that the stations-were to be built. 
Unfortunately, the Government did not see its way to grant 
them that right. They asked for no money, but merely 
proposed that they should be at their own expense in building 
the stations and in working a commercial service in peace 
time, and that in case of war they would hand over the 
stations to the Government for Government purposes. It 
was regrettable that they were not enabled in 1910 to proceed 
with that programme. Out of it was born the Imperial 
chain, and, as they would remember, when that was men- 
tioned in Parliament, it received most hostile criticism on 
the grounds that it was alleged that the company were 
receiving terms far too favourable to it. Immediately the 
matter was mentioned the German Government resolved to 
build a chain of wireless stations in all German colonies. 
The matter was not discussed in the German Parhament, but 
the stations were immediately proceeded with. He was in- 
forined, and he believed correctly, that the price the German 
Government paid for cach of these stations was three times 
the priee which their company had asked of the British Gov- 
ernment. Besides that price, which provided for a very 
handsome profit, the German Government gave a eubsidy 
far more than was ever conteinplated by the Marconi Co. that 
they would get from the royalty for Imperial stations; and 
that subsidy was to be paid, not for 18 years, but for 25 years. 
The stations were built and, he believed, cost the German 
Government £2,000,000. In the light of what had subse- 
quently happened, they might say it was a very bad invest- 
ment, but if they did they would be mistaken. War was 
declared between this country and Germany at midnight on 
August 4th. At five o’clock in the evening of August 4th 
Germany sent out a message to all its wireless stations, and 
each stations sent it out to sea, covering a radius of 2,000 
miles or more, to this effect: War declared upon England; 
make as quickly as you can to a neutral port." By that 
message, which occupied but a few minutes, Germany con- 
trived to save the greater part of its mercantile marine. If 
it saved only one of its big ships, like the Vaterland, it would 
have paid for the whole cost of its wireless stations. They all 
knew that it was a great deal more than that, but he did 
not think he was permitted to go further and tell them any 
more than he had told them. He had given them that infor- 
mation because he thought it was right that they should 
understand wu little of what the Marconi Co. had had to con- 
tend with in endeavouring to maintain its position in the 
world in this industry. He also had told them because he 
wanted them to understand the reasons for the conservative 
policy the board had determined upon at this time. They 
contemplated, when the war was over, in consequence of the 
very big value which wireless telegraphy had proved itself 
to have, there would be a very considerable business to be done 
with a great many foreign countries, but they were mindful 
that when that time came it was possible that, owing to 
financial stress which might reign for & period, many foreign 
Governments would defer entering into engagements, which 
otherwise they would be willing to do, if the company were 
not able to some extent, for some little period, to finance the 
work which they undertook for them. He did not know what 
was likely to be the position of their competitors when the 
war was over, but, in any case, they did not propose to take 
any chances. They contemplated, therefore. harbouring their 
resources, во that when the time came they would be able 
to undertake the business which would be offered to them. 
Further, they must recognise that they might be called upon 
to render some financial assistance for a period to some of 
their associated companies, and there was no doubt the mother 
company would have to be prepared to be their bankers in 
case of need. Mr, Isaacs proceeded to refer to the loyal sup- 
port he had received from the Chairman and his colleagues 
on the board, from Mr. Bradfield (the manager), Mr. Allen 
(the assistant manager and secretary), and the engineermg 
staff. He remarked on the Chairman's presence that day, and 
said that Mr. Marconi in carrying out his military duties for 
the Italian Government had been nearer to the Austrian shells 
than he cared to think of. In conclusion, he pointed out 
that the balance sheets for the past five years showed the 
company had made a net profit of close on £1,000,000, which, 
in face of the difficulties they had had, he did not consider a 
bad result. 

Mr. LANHAM congratulated the board and Mr. Isaacs, and 
said that he had opposed the managing director in the past, 
owing to the fact that, in common with other shareholders. 
"he did not know." He suggested that the board might 
give some idea of what the company was likely to get from 
the Government for serviees rendered. 
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Mr. Isaacs said he could not form any estimate of the 
unount likely to be received from the Government. 

The report was adopted, and the meeting further passed a 
tanton for altering the articles of association. 


British Electric Traction Co., Ltd. 


AN extraordinary meeting was held on Friday last, at thé 
Hulborn Restaurant, under the chairmanship ef Mr. E. 
GARCKE, to consider the proposed scheme, which was outlined 
m our last issue, for re-urrungement of the capital of this 
company. 

The CHAIRMAN, in. proposing a resolution approving of the 
heine, said the assets of the company stood in the books at 
2.056.000. They proposed to write off net £908,000; that 
was to say they estimated that the assets were short of the 
capital and liabilities by 3s. 7d. in the pound. The two deben- 
ture stocks, representing £1,800,000, were not affected by the 
scheme. The other capital, amounting to almost three inil- 
lions, was at present divided into four classes—two preterence 
stock and. two ordinary stocks, and those four classes all 
ratked equally as to capital without any priority one over 
the other. ‘Ihe capital of the preference stocks was not to 
b> reduced, but it would be re-arranged. The reduction of 
capital fell entirely on the ordinary stocks—50 per cent. was 
written off the preferred ordinary stock, and 70 per cent. 
off the deferred ordinary stock. Then there were the income 
certificates amounting to £266,000, which, however, had no 
capital rights. It was proposed to cancel these certificates 
and give the holders capital stock to the extent of 35 per 
cent. of the nominal amount of the certificates. It was pro- 
posed. to convert the four classes of stock and the income 
certificates into two classes of stock— preference and ordinary. 
The new 6 per cent. cumulative preference stock would have 
purity of capital over the new ordinary stock, and would, with 
its nights of participation in further profits, be in every respect 
a most attractive stock. The ordinary stock would rank after 
the preference stock as regarded both capital and dividends, 
but as a result of the reduction of capital it was hoped this 
stack would at спсе become dividend yielding, and that the 
dividends would gradually increase, which would be an 
advantage also to the holders of new preference stock, as the 
market values cf the debenture and preference stocks would 
improve with the improveinent in the ordinary stock. The 
preference stock would be allotted as follows :—To the holders 
of the existing 6 per cent. preference stock, an amount equal 
to the present holdings; to the holders of the existing T per 
cent. non-cumulative stock, 35 per cent.; and to the holders 
of income. certificates, 10 per cent. The new ordinary stock 
would be allotted as follows :—To the holders of the existing 
7 per cent. non-cuinulative preference stock, 65 per cent. of 
their holdings; to the holders of the existing preferred ordinary 
stuck, 50 per cent, of their holdings; to the holders of the 
existing. deferred ordinary stock, 30 per cent.; and to the 
heiders of the income certificates, 25 per cent, It was quite 
кае that some of the stockholders might not approve 
the chene in all its details. They had to consider the subject 
in its broad aspects, and to decide whether or not they wished 
tı have я reduction and re-arrangement of capital, and, if so. 
whether in principle the scheme was, taking a large view, 
fair to all interests. In a complex matter of this kind, it 
was quite natural for individual stockholders to look at it 
fran the partieular point of view affecting their special 
interests, but no scheme of this character could be formulated 
amd carried through if they commenced by trying to satisfy 
each particular point of view. They must first deal with 
Principles, and then, if they agreed that they were proceeding 
on the right lines, opportunities would be found for discuss- 
ing the details. In his circular to the stockholders of July 
lust year, he explained that unless they reduced the capital 
in order to clear away the depreciation of assets it would 
be impossible to pay substantially increased dividends, and he 
explained also sls a simple reduction applied equally to the 
f. ur classes of stuck would not meet the case, and why a re- 
arrangement of capital as well as a reduction of capital was 
necessary. At the last general meeting he explamed the 
reason why the directors thought it better to go on with the 
beide now instead of postponing it. In the opinion of the 
directors there was no doubt as to the advisability of com- 
pleting the matter sooner rather than later. For some years 
t» come, not merely during the war, but for some time after 
the war, all industrial companies would be confronted bv 
exceptional difficulties. It would then be a great advantage 
te the company in its corporate capacity, as well as to the 
-tuckLolders personally, if the profits which before a reduction 
+! captal were applied to reserve for depreciation. become 
available for dividend or. alternatively. to strengthen the 
credit of the company. The next point of principle they had 
te conskler was whether the reduction of capital proposed 
‘was adequate for the purpose of completely rehabilitating the 
“спрацу. With regard to this point, he could опу refer 
thers t the statements Mr. Tegetmeier and himself made 
at the annual meeting in 1913. He then said that the depre- 
„пп of the investments, having regard to the reserves 
"ih bad been made by the associated companies them- 
wives. could be met by the existing reserves of the company, 
^oppietnented by а sum which approsinated. to between two- 
turds and three-quarters of a million. To be on the safe 
side, however, the board decided to recommend them to 
ге off £990,000, and in view cf the further depression 


caused by the war, the decision was a wise one. At the last 
general meeting he stated that they saw no reason to alter 
those valuations. Of course, they all knew that the 1narket 
depreciation was inuch larger than this figure—the market 
depreciation of the capital stocks was about 42, 000, 000, but 
a large part of the market depreciation was due not only 
to the fact that their investments were depreciated, but also 
to the fact that they were not paying adequate dividends on 
the whole of the capital. Consequently, if they could by a 
reduction of capital, to an extent equal to the depreciation of 
assets, coupled with a re-arrangement of capital, enable the 
company to pay dividends on the reduced capital, they would 
in due course recover that part of the market depreciation 
which was due to their not paying adequate dividends on the 
present capital. The great merit, therefore, of the scheme 
was that by a reduction of capital by £900,000 they hoped in 
course of time, as dividends increased, to remove the whole 
of the market depreciation of about £2,000,000. There was 
one misapprehension he would like to remove. It had been 
said that this scheme had been rendered necessary because 
the re-arrangement of capital in 1911 was not drastic enough. 
But the re-arrangement of capital in 1911 was not intended 
to be at all drastic. It did not involve any reduction of 
capital whatever. If a reduction of capital had been 
attempted at that time it would have been a very serious 
matter indeed; it would have been a very much more drastic 
reduction of capital than that which they were able to pro- 
pose now. They did not try to avoid responsibility for any 
mistakes they had made in the past, therefore they might be 
allowed to feel satisfaction with the way they had been able 
to steer the ship out of troubled waters, and were it not for 
the heavy war clouds, they should now be looking towards a 
clear horizon. It was very difficult to see into the future at 
present, otherwise he should have no hesitation in promising 
a complete recoverv of their loss to those stockholders who 
were able and willing to take their courage in both hands 
by commensurately increasing their holdings in the company 
at the low prices now prevailing. How far this deplorable 
war and its consequences should modify this confidence the 
shareholders were as Well able to judge as he was. He firmly 
believed that if the scheme was carried out it would place the 
company in a stronger position to meet the difficulties with 
which they would all be confronted as a result of the war, 
and would, he hoped, enable the company when the war was 
over to start on а new career of prosperity with its optimism 
tempered by past adversity and its energies guided by leng 
and deeply ingrained experience of both success and failure. 
He added that the directors had received proxies in favour of 
the scheme from 1,400 stockholders representing £1,200,000 of 
capital, while they had only received 77 proxies against it 
representing capital of between £7,000 and £8,000. 

Mr. ALFRED SHEPHERD, a member of the shareholders’ com- 
mittee appointed in 1911. at the time of the previous re- 
arrangement of the capital, seconded the resolution. He 
remarked that, on the whole, he considered the scheme a 
good and reasonable one m the interests of the four classes 
of stockholders, and unless some such scheme was agreed 
upon the company would never be able to recover the pori- 
tien it once held. 

Replying to criticisms on the scheme, Mr. P. D. Тгскетт 
said he believed that the preference stockholders had as much 
to gain from it as anyone. For many years he had been in 
favour of reducing the capital, because he felt that substantial 
lasses had been incurred which it was better to write off 
than continue to carry on their books. 

The CHAIRMAN said he thought they might take the discus- 
sion as indicating that the meeting supported the scheme in 
principle, and it could be discussed in detail at the separate 
meetings which would have to be held later. 

On a show of hands the resolution was carried by 34 votes 
to 4, being more than the requisite three-fourths majority to 
carry it. 


STOCKS AND SHARES. 


TUESDAY EVENING. 

Tur Stock Exchange, these war-days, seems to be always 
waiting for something or other. It cannot get going. Busi- 
ness has to move at snails pace because there is this or that 
particular cloud hanging over. and close over, the financial 
horizon, Two factors operating at the moment are the open- 
ing of the market in the new War Joan and the position of 
Warsaw. To what price the 44 per cent, War Loan is likely 
to settle down Is a consideration that imposes a check upon 
Investment in other securities. The fate of Warsaw is keenly 
watched because the fall of the town might result in the pro- 
longation of the war, und therefore the cost be increase 1, 
with its inevitable sequel of more national borrowing, to the 
detriment of investment securities all round. 

Markets. consequently, remain quiescent to dull. Home 
Railway dividends эге not at all bad. and those of the Tube 
companies are decidedly good. Telegraphs are depressed. by 
would-be realisations of deceased accounts. Home Railway 
dividend deelarations make a tolerably good showing as a 
whole, while the electrical companies have done well. "The 
Metropolitan is the only one in the latter тир to рау a 
smaller rate than that of a vear ago. Central London an- 
neunces its regular fo per cent., the District pays 3 per cent. 
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on its Second Preference—as it did last year, when an im- 
provement of $ per cent. was established over the 1913 divi- 
dend. Underground Electric Income bonds get their full 
6 per cent., a somewhat pleasant surprise that hae not been 
reflected in the price so far. 'The City & South London has 
declared dividends on all its preference stocks: six months 
back the 1901 and 1903 issues had to go without distributions. 

Central London ordinary has changed hands this week at 
734, and having regard to the stocks behind it which are 
receiving their full dividends, the 4 per cent. guaranteed 
interest looks reasonably secure. The non-assented ordinary 
Stock has not been dealt in since May, when the price marked 
40. This year's solitary bargain in all four preference stocks 
was done last March, in the 1903 issue, at 80. London Elec- 
tric 4 per cent. preference stands about 63; the company is 
to pay 1 per cent. on its ordinary shares. 

Electric Lighting shares are mainly lower in consequence of 
the outlook with regard to coal. The County of London has 
declared its accustomed dividend at the rate of 5 per 
cent. on the ordinary shares, but the price has fallen 4 to 
104, and the preference at the same price are equally lower, 
while the debenture stocks of this, and of the City company, 
have been impartially marked down by about five points 
apiece. South Londons, which have been scarce for a long 
time past, have been offered to a small extent at 34. South 
Metropolitans had no difficulty in finding a home at about 
15s. 6d., and more could probably be Em at about the 
same figure. Citys are easier at 19, and the preference at 
1l, the latter registering a fall of £l in a fortnight. "The 
market as a whole is slightly inclined to depression. 

There is no change worth mentioning amongst manufactur- 
ing companies, beyond declines in British Westinghouse 
preference and Electric Construction shares. 

The British Electric Traction resolutions for writing down 
the capital of the company, and its re-arrangement into two 
classes of stock, were duly passed at the meeting last week. 
Business has been taking place in the 7 per cent, préference 
on the basis of 374, and 1n the 6 per cent. preferred at about 
101, while the 5 per cent. perpetual debenture stock is rather 
better at 783. 

Some astonishment is aroused at the action of the Adelaide 
Electric Supply Co. in asking debenture-holders to consent to 
à variation which apparently removes the date of the redemp- 
tion of the stock at 105 from 1936 to about 15 years later. 
It is difficult to believe that the board can intend to suggest 
such a course, and perhaps there is a misunderetanding which 
will be removed by subsequent developments. Meanwhile, 
stockholders will do well not to send in their proxies until all 
ambiguity is cleared away. 

The Telegraph market is flat, weakness extending from the 
Anglo-American group to that of the Far East, and embracing 
the shares of the trust companies. Disinclination on the part 
of buyers, and a pressing deeire to sell on the part of a few 
executors of deceased accounts, have combined to lower the 
market. The table of yields which we give in our share list 
is worth consideration by those who have money left over 
from the War Loan, for the cable industry will be one of the 
first to revive after the war, and the best companies occupy 
sound financial positions. 

Telegraph Constructions have fallen £1, and other similar 
descriptions are disposed to give way here and there. In 
sharp contrast to this depression in the industrial market, 
there stands out an amazing gamble now going on in New 
York in the shares of such American commercial companies 
as are receiving war orders. Some of the prices have been 
moving by 10 to 20 points a day. The diplomatic situation 
between America and Germany is wholly ignored, on the 
confident assumption that the United States will fight its 
battles in words, and smother its feelings in dollars—dollars 
mainly of the Allies, of course. 

Three stocks stand out in the markets as easy targets for 
spasms of nervousness whenever dividend-dates draw near. 
and the trio is composed of Canadian Pacifics, Underground 
Electric Incomes, and Brazil Tractions. The last-named has 
been fluctuating sharply because of the regular quarterly fear 
that the usual 6 per cent. per annum will have to come down. 
After keeping fairly steady around 50 for some little while, 
the quotation broke to 48, although Rio exchange remains in 
the vicinity of 1s. 1d., at which—so it is understood—the 
company ean do quite well on the basis of present earnings. 
Maybe the dividend will be out before these Notes, but it 
has been suggested here on several previous occasions that 
holders of Brazil Tractions might even prefer to see a modest 
reduction if it were accompanied by assurances that the rate 
could be maintained with reasonable certainty. 

Anglo-Argentine debenture stocks are a dullish market, and 
the 44 per cent. issue shed 5 points to 75, bringing it level 
with the Fives. The Mexican division goes extremely softly. 
No further news of consequence has arrived to stir up the 
market, and everybody waits to see whether the promised 
pacification is going to turn out in the usual manner. 

e Marconi meeting produced an intensely interesting 
speech from the famous and gallant inventor, whose words 
may well be recommended to those in high official places. In 
_ the Stock Exchange the price keeps steady at 36s. 3d. Ameri- 

can Marconis touched 14s, 3d., and lost no more than the 
nce, While Canadians at 4s. 9d. are beginning to rally. "The 
ome armament shares show little variation. Rubber is a 


quiet market, the tendency being to all : 
back slightly. y g to allow prices to slide 


SHARE LIST OF ELECTRICAL COMPANIES. 


Номи ELmorTRiIOITY CoxPANIBS. 


: Price 
Dividend, July 27, Rise or fall Yield 
1914, 1916. this week. 


p.e. 
Brompton Ordinary  .. es ee 10 8 — 1 265 0 
о. "percent. Pref, .. we 1 7i - 410 4 
Oharing Oross Ordinary č 5 4 — 6 6 0 
do. do. do. Pref. ee 4 4 — 6 12 6 
do. do. Olty Pref. ees 83 xd == 5 16 3 
0. * өө ee ee ee 4 80 Е — 5 0 0 
Chelsea oe ee ee ee ee 5 43 = b 11 1 
do. 43 Deb. ee ee ee ee 43 88 xd тт 4 17 10 
do. do. 6 cent. Pref. 6 11 — $ 5 9 1 
do. do. 5 eb. ee е е 6 100 = Б 0 0 
do. do. 44 Deb. Ы 43 85 —b 6 6 0 
County of London ee oe ео 1 1 == 6 18 4 
do. do. ò per oent, Pret. .. 6 10 — 5 14 8 
do. do. lst Deb. ee ee 4 90 —6 b 0 0 
к rm nor 9nd Deb, ег ee 9 85 = 8 10 : 
ens on Ur nary ee oe ee т" 
London Electric .. ee уз o 4 i — 8 8 4 
do. do. 6 r cent, Pref. ee 6 — ў 6 6 4 
do. do. 4 eb. ee eo ae 4 80 — 5 0 0 
Metropolitan l 8 — 518 8 
do. 4 Bet cent. Pref. si 8? — 6 0 0 
о, b. ee eo eo 50 — 5 0 0 
do. Deb. ee ee 84 10 — 5 0 0 
o. do, do. 7 percent. Pref. 7 61 — 6 12 0 
do. do. do. Bà Deb. oe ee 84 70 xd — 5 0 0 
South London ae ee ee es 6 8 етт 6 18 4 
Westminster Ordinary ee ee oe 9 7 Бор 6 8 7 
do. éà Pref, ee оа ee 4% 43 — 4 1? 4 
TRLEORAPHS AND TELEPHONES, 
Anglo-Am. Tel, Pref, ee oe ee 6 98 —2 626 
do. e ee oe oe là 21 =. i 1 1 3 
Chile Telephone .. vi oe oe 8 6 — 518 6 
Guba Bub. Ord. ° oe oe 5 — 6 1 8 
do. ee ee 10 15 — 6 18 4 
Bastern Extension a T „ | 114 — *6 19 0 
do. eb. А B0 —% 500 
Eastern Tel. Ord... . ih ouf 121 — *6 12 2 
0. Bà Pref. . ee ee 8% 70 —1 6 0 0 
do. 4 Deb. ee oe oe 4 80 —1 5 0 0 
Globe Tel. and T. Ord. „ө ee ee 6 92 т. 71 0 8 
do. ref, ee oe ee 6 11 кей 5 В 1 
Gt. Northern Tel. oe ee eo 99 B8 —1 6 18 4 
Indo-European n + O5. 52 — 6 5 0 
Marconi ° е oe [T ee 10 133 — 6 8 1 
New York Tel. 64. v „ 4 90 +1 418 9 
Oriental Telephone Ord. „ 10 lá — 5 6 8 
do. e. . ee ee 6 là TT fa 6 6 8 
Tel Egypt De). 4 B8 — 5 2 8 
United R. Plate Tel. ee ee ee 8 52 == "1 19 10 
do. Pre . ee ee 6 [| — 6 2 q 
West India and Pan. .. .. 1 1 — 817 9 
Western Telegraph .. .. 7 11 — $ 6 16 2 
do. 4 Deb. ee eo 4 81 —1 4 16 5 
Homs Rans, 
Central London, Ord. Assented .. 4 74 +1 681 
Metropolitan a e as ee 4 — $ 5 20 
do. District oe ee ee Ni 18 ac à Nil 
Underground Electric Ordinary .. Nil 13 — Nil 
do. do. “ А » ee ee Nil 6/- — Nil 
do, do. Income [IJ 6 16 -— 9 8 0 
Коашен Trams, ёо, 
Angio-Arg. Trams, First Pref. "e 4xd — 6 17 6 
do. and Pref, ee ee 64 xd -— 3 17 2 
do. 4 Deb. ee oe 4 16 xd — 5 6 8 
do. Deb. ee ee 44 75 xd - 5 6 0 0 
do. b b. ee ee 5 16 — 6 13 4 
Brasil Tractions .. T ee . 6 48 —13 12 10 0 
do. 4g ‘ e М "i 90 — 600 
Mexioo 'Trams ce oe ee oe Ni 88 — Nil 
do. б percent, Bonds .. — 50 — Nil 
do. 6 cent. Bonds ee — BO — Nil 
Mexican Light Common .. Nil 90 — Nil 
do. Pref. .. e . Nil Во — Nil 
do. Ist Bonds oe ee = 45 S P 
Adelaide Sup. 6 рег cent. Pref, S, 6 6 — 600 
do, b b. ee ee ев 5 99 ee 5 1 0 
MANUFACTURING Companies, 
Babcock & Wilcox $e uv av И — 646 
British Aluminium Ord. T ss 5 1 — 414 1 
do. Pref. ee ee 6 18 —' 6 9 9 
do. Pret. ee . 6 6 — 6 0 0 
British Westinghouse Pref, a h 83/6 = 16 819 3 
do. 4De e.o ee ae ee 4 70 xd — 614 4 
do. 6 p. lien ee ee ee 6 100 mm 6 0 0 
Oallenders .. $$. we wer oye Ab il —} 616 4 
do. 5 Pref... 5 43 EM 637 
do. 4 Deb. ee tà 95 т 4 14 9 
Castner-Kel ner ee ee se ee 16 8} — 4 13 6 
Edison & Bwan, £8 pd. .. a .. Nil 11/6 — Nil 
do. do. fully val ee ee Nil 1 -— i Nil 
do. do. 4 Deb. ee oe ee 4 60 xd === 6 18 4 
do. do, 5% Deb  .. .. б 60 — 8 4 8 
Electrio Construction ..  .. 6 11/6 —- 10 8 8 
do. do. Pref, .. .. 7 1 xd — 700 
Gen. Elec, Prem. 6 91 xd — 681 
Henley oe .. „ 20 14 — "8 8 8 
do. 4 Pref. ae ee ee oe 43 — 414 9 
do. 4 Deb. 95 — 414 9 
India-Rubber Se as aa 46 83 — Б 14 8 
Telegraph Goon. — 9 83 —1 176 


* Allowance made for dividends being paid free of income-tax. 


Underground Electric Railways Co. of London, 
Ltd.—Interest on the 6 per cent. first cumulative income debenture 
stock will be paid on and after September Ist, less income-tax, at 
the rate of 6 per cent. per annum, and coupon No. 15 of the 6 per 
cent, income bonds will be paid, free of British income-tar, at the 
rate of 6 per cent. per annum on the same date. 
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Electricity in Mining. By D. R. SHEARER. 
Hill Publishing Co. Price 68. 3d. net. 


This is an American publication intended to fulfil, so we 
are told in the preface, a demand for a small treatise 
covering in a general way the many phases of electrical 
engineering as applied to coal mining," and to “be of use 
to the investor or the operator in outlining methods of pro- 
cedure and to the operating engineer in tracing the founda- 
tions upon which an electrical power plant may be estab- 
lished and operated in the most efficient manner.“ The book 
is divided into 13 short chapters, which deal with the sub- 
ject, technically speaking, in a very elementary manner and 
give a minimam of information, but much good advice. 
For instance, in Chapter V, on the “ Selection of Power 
Plant Equipment,” the main point which the author tries to 
drive home is that an engineer should be employed to design 
the plant, and much that he says is sound common sense. 
Evidently conditions in American mines relating to 
electrical engineering are very similar to those existing 
in this country previously to the introduction of the last Home 
Office special rales, for in Chapter I we read “ It is a lament- 
able fact that few mine operators (managers) give to their 
electrical plant the attention justly due, either as to its lay- 
out and equipment or to its operation and upkeep. 
Frequently in their efforta to secure economy in power plant 
costs the owners install inadequate machinery in an improper 
or incomplete manner, and place this equipment in the care 
of men limited in both training and experience.” Again, 
in the last chapter, dealing with efficient operation, we read : 
“The trouble with a great many mine superintendents and 
their electricians is that they have an idea that it is 
economy to run any machine as long as a wheel will turn, 
regardiess of conditions or the state in which the machine 
is operating. The writer has seen a motor taken in on a 
han! when there was almost a certainty that it would burn 
out on the first heavy pull. This it did, althongh a half- 
hour’s repair work on one of the coils before it entered the 
mine would have saved a complete re-winding, several days’ 
labour, and the loss of the use of the machine.” 

The author apparently is not very favourable to *'sales- 
men," as “ too often a manager or superintendent is induced 
to purchase certain machines by some smooth-tongued sales- 
man who, of course, knows his own line better than any 
other, and naturally believes it to be the best, regardless cf 
conditions to be met or previous operating experiences with 
the same machine, and the supply salesmen are not going 
to assist the plant toward economical operation, for they 
wish to sell more supplies," which is true to some extent, 
bat we must not forget that the chief object of the sales- 
man is to obtain a permanent customer for his firm, or to 
increase the firm's reputation by a recommendation from 
one customer to another, and to sell unsatisfactory machines 
or material is undonbtedly the wrong way to do this. 

The work is well printed and nicely bound, and the 
illustrations consist of a few diagrams and photographic 
views. As already mentioned, the book is not intended as 
& technical exposition on mining electrical engineering, and 
therefore too much must not be expected of it; what is 
dealt with is more in accordance with American than 
British practice. Electrical haulage, for instance, is con- 
fined to * locomotive” haulage, and the coal-cutting 
machinery described is totally unsuited to the conditions of 
machine mining in thig country. 

In spite, however, of ita limitations in this respect, we 
can recommend it as a work full of common sense and 
sound advice on the question of installing and operating 
electricity in mines, and one that should be read by all 
interested either financially or in the management of mines, 
especially those who are considering the installation of 
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Electric Light Filing. By S. C. BATSTONE. 
Whittaker & Co. Price 5s. net. 
It is no easy task, if one may judge by most text-books 
on electric wiring, to write a book on the subject which 
covers the ground sufficiently well, and yet avoids many 


London : 


. tion in a future edition. 


sections of electrical engineering which are not directly con- 
cerned with wiring. Mr. Batetóne has been decidedly 
successful in his book in this respect. He gives a brief 
but sufficiently complete explanation of electrical terms and 
of the theory of electricity, using the analogy of the flow 
of water in pipes with great effect, and then proceeds at 
once to discuss wiring systems and all the various acces- 
sories used in connection therewith. This section of the 
book is copiously illustrated. If there is a fault in that 
direction, it is that there are too many illustrations, as 
anyone using the book might be assumed to be familiar 
with the external appearances of ceiling roses, tumbler 
switches, metal-filament lamps, and soon. It is, however, 
a fault on the right side. | 

In the chapter on wiring systems some suggestions ав to 
the conditions suitable for each system might, with advant- 
age, be added in a future edition. 

Following the descriptions and illustrations of accessories 
comes a chapter on Transformers, arrangement of Circuits 
and methods of Wiring.” It is doubtful whether Mr. Bat- 
stone's implied recommendation to use small transformers 
would be considered good practice to-day, as high-voltage 
metallic-filament lamps are now cheap and reliable. It is 
in reading this chapter that one grudges the space wasted 
on some unnecessary illustrations of accessories. One would 
have liked to have had “arrangement of circuits " treated 
much more fully, with a typical circuit shown wired in 
various ways to illustrate the opportunities of waste of 
economy of material that result. This highly important 
question for the wireman is not mentioned, although the 
man laying out the circuits has no more important problem. 

The remainder of the book deals with the erection of 
fittings, meters, private plants and supply. stations, followed 
by the apparently inevitable reprint of the I.E.E. Rules and 
Home Office Regulations. All these subjects are carefully 
dealt with and well illustrated, though the plans of the 
private plant general arrangements would be improved by 


. giving the approximate scale to which they have been 


drawn, ‘They all show, too, the battery arranged in double 
tiers, which is decidedly undesirable, if it can possibly be 
avoided. 

There are a few further pointe which might receive atten- 
The remarks as to the use of 
aluminium as a conductor are rather too sweeping, unless it 
is made more clear that only internal wiring work is referred 
to, whilst the table for the ratings of various conductors would 
be improved by substituting the I.E.E. ratings as the 
“safe currents in place of the ratings at 1,000 amperes per 
вд. in. One of the very few sections of the book in which 
all details are not very clearly explained is that dealing with 
the calculations for water power, and a re-drafting of this 
portion would be advantageous. The use of charge battery 
meters reading 10 per cent. slow is by no means satisfactory 
(it gives no means of recording properly the occasional over- 
charge that is necessary), and it is a pity it has been mentioned 
without criticism. Finally, the size of plant suggested on 
page 306 is decidedly large. It is rarely necessary to 
provide the engine and dynamo larger than would be 

uired to run the ncrmal maximum number of lights, but 
in this example the plant suggested is over twice this size. 
There is also some mistake in the figures, &с, as printed, 
which should be corrected. 

These faults are of minor importance, however, and are 
indicated with an eye on the future editions of the book 
that are sure to be called for. On the whole, it is well and 
clearly written, and can be recommended with confidence. 


Konstruktion und Prüfung der Eleklrizitülszühler. By A. 
KóNIGSWERTHER. Second Revised Edition. Leipzig: 
Dr. Max Jühnecke. Price 16 M. 


This second edition is & considerable enlargement of the 
first, and brings the subject of supply meters practically up 
to date again. 

Starting with a consideration of the energy equations for 
direct and alternating-current circuits, the book proceeds to 
discuss systematically, and with the aid of good detailed 
drawings, the construction of practically all the standard 
types, including recording meters, intermittent registering 
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meters and integrating meters (electrolytic, clock and motor 
meters). This section takes up about half the book. 

Then follows a section on meters used for special pur- 
poses, such as accumulator work, traction work, special 
tariff meters and prepayment meters. 

Some additional information as to certain structural 
details, such as meter cases, terminals, connecting trains, 
and bearings, are next given, and, finally, the last section of 
the book deals comprehensively with the testing of meters 
and test-room arrangements. 

The book is clearly written, and explains the mode of 
operation of the various meters well and with sufficient of 
the underlying theory to meet most requirements, so that it 
should prove of great use to those responsible for the 
inspection and maintenance of electricity meters of any and 
every type. 


THE CENTRAL POWER STATION OF THE 
RANDFONTEIN ESTATES. 


By R. TURNBULL MAWDESLEY. 


(Concluded from page 102.) 


REGARDING the application of power, the principal 
reduction works, which has the distinction of being the 
largest of its kind in the world, gives a constant load 
throughout the 24 hours of the day, of about 4,000 Kw. 
The sub-station supplying these works is of 6,000-Kw. 
capacity, and is situated at the west end of the mill. 'The 
transformation ratio is 6,600/550, and the current is dis- 
tributed by 36 *2-in. three-core paper-insulated cables. The 
battery motors are in 100-H.P. units, running at 480 R.P.M., 
and are all of the short-circuited type, the full-load slip 
being 3 per cent. "They are started up with compensators 
with taps giving 50, 70 and 80 per cent. of the normal 


pressure. The total number of motors used at the reduction 


works is 150. 
The mine drainage pumps are of two capacities, 12,000 
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Fic, 12.— AIR-COMPRESSOR DRIVEN BY 2,000-H.P. MOTOR, 


gallons and 6,000 gallons per hour. Current is taken down 
the shafts at 2,000 volts and transformed to 120 volts at 
the pumping stations. The pumps are mostly of the hori- 
zontal type, running at 40 R.P.M., and either driven by 
belts or through gearing. 

There are six air compressors at present in operation, five 
being of the reciprocating type, and one being a turbo- 
compressor driven by a 2,000-H.P. synchronous motor 
(see fig. 12). This last compressor, together with one of 
the reciprocating compressors driven by an 800-H.P. induc- 
tion motor, is situated at the “south” shaft. The larger 
motor runs at 3,000 R. P. u., and is started up by means of a 
special starting converter, which consists of a small induc- 
tion motor driving a three-phase generator. "This three-. 
phase generator, as well as the 2,000-н.р. synchronous motor, 
is separately excited by a small induction motor-generator. 


The small three-phase generator is fully excited before 
starting, and the main leads are coupled direct to the stator 
windings of the synchronous motor. Then the induction 
motor is started by means of a liquid resistance. When the 
2,000-H.P. synchronous motor is up to speed, it is paralleled 
with the line by an ordinary synchroscope, and the starting 
set is shut down. 

Four of the 800-H.P. motors driving the reciprocating 
compressors are of the synchronous type, and are started up 
by means of 100 н.р. induction motors through clutches, 
the excitation current in each case being supplied by a small 
induction motor-generator. 

Fourteen direct-current hoists of the Ward-Leonard type 
have been installed on the surface, and eight three-phase 
second-stage hoists below ground. The general appearance 
of the Ward-Leonard hoist is shown in fig. 13. 

The Ward-Leonard hoists are each operated by two six- 
pole D.c. motors provided with commutating poles and con- 
nected to the drum shaft. These motors each have a 
continuous rating of 350 H.P., and an intermittent rating of 
700 H. P., thus giving a total of 1,400 B. H.P. per hoist at 
the peak loads. Direct current for each hoist is supplied 
from a converter set driven by a three-phase induction 
motor, having a normal rating of 800 H.P., and a maximum 
of 1,700 H.P., the breakdown torque being 2 5 times the 
normal, and the speed being 485 R.P.M. 

The p.c. generator is provided with compensating wind- 
ings, the normal rating being 670 Kw., and the maximum 
1,400 kw. Theexciting generator is compound-wound and 
is mounted on an extension of the converter shaft. It 
furnishes current at 220 volts, and supplies the D.c. 
generator fields, the hoist motor fields, and the brake- 
magnets. 

The hoist controller is of the commutator type, and as it 
only handles the excitation current, it is not very massive. 

Automatic acceleration and retardation of the hoists is 
provided for by interconnecting the controller lever 
mechanically with the depth indicator, which is of the 
pillar type. ' 

The winding drums are cylindrical, 10 ft. in diameter x 
4 ft. wide. Both drums are loose on the shaft, and are 
driven by multi-tooth jaw clutches 
sliding on polygonal seatings. 

The brakes are of the post type, re- 
leased by compressed air, the braking 
being performed by a dead weight. The 
air supply is from the ordinary com- 
pressed-air mains, but an auxiliary 
compressor is installed, which starts up 
automatically when the mine compressed- 
air pressure falls below normal. There 
is also a magnetic brake, connected in 
series with the motor fields. If the: 
power fails, the weight of the falling 
magnet core opens the exhaust of the 
brake engine. 

The three-phase second-stage hoists 
offer no special features, the speed varia- 
tion being obtained by means of re- 
sistances inserted in the rotors. 

A characteristic station load curve is 
shown in fig. 14. The peaks at 10 a.m. 
and 12 nocn are slightly abnormal, the 
general shape of the curve assuming 
almost a straight line on an ordinary week-day. The excep- 
tionally high load factor which the Randfontein Estates 
power station enjoys must be, for an isolated station, almost 
a record. Of course, with several stations operating in 
parallel, it is possible to adjust the outpnt and load 
factor of any particular station as desired, but in the case 
of one station supplying the total power, the lead factor 
is, ipso facto, beyond the control of the operating staff ; 
for this reason, the load curve at Randfontein must almost 
stand alone. 

The average power factor is about 85, and can be adjusted 
within limits by the excitation of the synchronous com- 
pressor-motors. It will be observed that although the whole 
of the Estate buildings, shafts, workshops, mills, &c., are 
illuminated electrically from the power station, the lighting 
load has no appreciable effect on the load curve. 
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À portion only of the Reduction Works load curve is 
own sufficient only to demonstrate its constancy. On 
Sundays and “clean-up” days this load falls off, and this 
is the only period in which it is necessary to take off boilers 
from the range, the same number of boilers remaining on 
the range from Monday morning to Sunday morning. Re- 
garding the capacity of the station, there is, comparatively 
speaking, little changing-over to be done—except at week- 
ends; and the switching operations, although of necessity 
calling for highly-skilled operators, are very few compared 
with, say, a lighting station at home of the same capacity. 

The station, as it Stands to-day, has the largest installed 
capacity of any in the British Empire, t.e., taking plants 
generating current for private use for industrial purposes, 
and not selling power in bulk or otherwise. The high load 
factor is, of course, chiefly responsible for the low cost of 
production, and this cost would be considerably reduced 
were the power station nearer to the coal supply. The cost 
of condensing is another item, which would be eliminated 
could the station have been erected near a river or mine dam. 

The station site was chosen by Mr. Butt in 1907, and 
was determined by the centre of gravity of the load to be 
expected. No other consideration could influence the 


Fig. 13.—WaAkD LEONALD Holst АТ No, 8 SHAFT, 


selection of a site, since no coal mine, river or lake existed 
within such distance as could affect this point. 

The whole of the power station plant, as well as all 
electrical equipment outside on the mines, has been laid 
down to the design and specification of Mr. T. P. E. Butt, 


—d pu - —— —+ nd — ЕЧ 


| 
е a bownr ratón |. | 5 5 0 1| ЧЕ. . EC NEC — 
— See on oo al DALY LOAD CURVE MARCH Jo 1974 
2 wo ! — ee ee ee ae — $ 
{ ї 
| | | MAK 20 500 xw OAM 
* 4—4 — ; 
| | { ЛАЗЕ LOAD 935 ^ 
** um |_| — — — 
| | | | | | 50.444 5 
з мы — | } i 
“4 imm жес CB - a | — 3 | 
| і — 
tor E A G e oe MINUA 300 w ы 
P ‚ YYY wWORXS LOAD ч к= (metr $TAWP Uu — = 
» di | | etd | I 2 
, 


Fic. 14.— PoWER STATION LOAD CURVE. 


the consulting engineer for the Randfontein Estates and 
Associated Companies, on all matters appertaining to the 
generation and application of electric power. The writer's 
thanks are due to Mr. Batt for permission to publish 
these details, and also for facilities granted in connection 
with the views, which were taken by Mr. G. A. Watson. 


The general information on the power station is from the 
writer's personal association with the plant, but the writer 
also desires to acknowledge as a source of information, 
particularly regarding the distribution and application of 
power, a paper read by Mr. Butt before the South African 
[nstitute of Engineers in May, 1911. In this paper— 
„The Electrification of the Randfontein Central —Mr. 
Butt described the plant at that time installed, and exhibited 
a wealth of detail and data altogether beyond the scope 
of this article. 


A SIMPLE RADIOGRAPHIC METHOD FOR 
LOCALISING BULLETS. 


By L. CROUCH. 


USEFUL as radiography is in times of peace, it is simply invaluable 
in time of war, and X-ray apparatus forms part of the standard 
equipment of every military hospital of any importance. By far the 
most frequent application of the rays is to the precise localisation 
of bullets and shrapnel fragments, хс. The almost complete 
opacity of the latter permits a sharp image to be obtained easily 
and quickly, and, under present conditions, 
unhappily, speed is a consideration second 
only to that of reliability. 

Before the Académie des Sciences, Dr. E. 
Colardeau described recently a simple and exact 
method of radiographic localisation which 
has been used successfully in several French 
hospitals, notably in the military hospital at 
Trouville. This method possesses the very 
desirable, if not indispensable, attribute that 
only the simplest accessory apparatus is re- 
quired, over and above the standard radio- 
graphic equipment. By additions which can 
be home made,” or, what is more important, 
made in the field, the most modest X-ray 
equipment can be converted into a precision 
installation. 

To determine completely the position cf 
the projectile in a wounded person is a prob- 
lem in elementary solid geometry. If we 
mark on the surface of the flesh (near the 
point where we have reason to suppose the 
projectile is to be found) a small cross de- 
fining a point 0, which we take to be the 
origin of a system of three rectangular co- 
ordinates (axes running z—right and left; 
y—head and foot; and :—front and back), 
we have only to determine the co-ordinates 
(x, ү, z) of the projectile with reference to 
these axes, in order to know just where 
to operate for its removal. 

Two consecutive radiographic exposures are песевғату and 
sufficient to give the desired information. Referring to fig. 1, с 
represents a section of that part of the body (thorax or leg, for 
instance) in which is a projectile Р. The photographic plate s is 
placed in a slide B (fig. 2) and can be replaced by a second plate 
without requiring the patient or the slide to be moved. In the 
cover of the slide are four small nails, г, z!, y, у!, set on two 
(imaginary) lines at righ* angles ; these nails are printed, together 
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with the bullet and bones, &с., on the negative, and permit axes z, z!, 
у, у! to be drawn on the latter, intersecting at the centre о of the 
plate, 

The exposure box is placed beneath the X-ray tube, with its 
sensitive surface 50 cm. from the point of emission, A plumb-line 
is used to get the centre point o in the vertical through the point 
of emission, this vertical being the axis of z in the system of refer- 
ence co-ordinates, This preliminary adjustment of the plate takes 
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but а few seconds, and the patient is then so disposed that the 
region where the bullet is supposed to be is approximately centred 
over the plate. A small gummed label, previously placed at the 
point о on the exposure box, adheres to the patient's body, and 
thus marks on it one datum point from which measuremente, 
determined as below, are to be made, A second point on the 
z-axis is obtained from the plumb line already mentioned ; this is 
adjusted to graze the patient’s flesh, and the point of contact is 
marked in dermographic crayon by two lines running in the direo- 
tions z z!, y y! of the exposure box axes. 

Two exposures are now made with the emission point of the 
X-ray tube displaced a distance d to right and left respectively of 
the centre point o! along the axis v 2! (fig. 1) Images Pi Py of 
the projactile are thus obtained on two plates, corresponding to 
settings A1 д, of the X-ray tube. It is, of course, important that 
the patient should not move during the short period required to 
make the two exposures after the preliminary a?3justments are 
completed. 

The two negatives obtained show the projectile in different 
positions with regard to the reference points = z!, y y! (fig. 3), and 
if the distance 24 (fig. 1) between the points A; д, bs made 64 mm. 
(са. 23 in.), i. e., the mean distance between the eyes, one can 


PLATE Ci. 


PLATE Cy. 
Frc., 3. 


observe the two plates in a stereoscope in exact relief, which is 
often convenient. The axes z c!, y y! being pencilled on the nega- 
tives, one measures :— The distance г; of P, from у у! on plate Ci: 
the distanoe 2 of P} from. y! on c; and the distance yof Pi or 
P, from z о! on either plate. Then in the two similar triangles 
A1P Ag; P, P P} fig. 1 2 ½¼p--z!) = (2% ~ z3)/2d, whence — 
гї = Р (тз — 21) 
(a2 — M) + 2d ' 
and, if D = 500 mm. and 2d = 64 mm.: 21 = 500 (а — / T2 — 
zi + 64) If it is more convenient to know the depth z of P 
measured from the point marked by the plumb-bob, it is only 
neoessary to measure the thickness e between the datum pointe ; 
then: Z = e — z, 
Again, in the similar triangles, 0! Q P, 0! 0 M, fig 1 :— 
х] 1 + 22 
2 


= (р — 2!)[р, whence 


x= (500 — z') (г, + a3) 
1,000 

and similarly, ү = (500 — 21) y/500 mm. Knowing the 
co-ordinates x, ү, they are " plotted " on the patient's body from 
the origin o, and the point (x, v) thus obtained i5 marked clearly 
by, say, & cross in a circle, and a note is made alongside as to the 
depth (2) at which the projectile will be found beneath this point. 
To prevent accidente, the origin o is effaced, and the patient is 
then ready to go before the operating surgeon. 

Using a ready-reckoner, which can easily be compiled from the 
above formule, using the particular values of D and A, Az which 
are found most convenient, the surgeon can operate within five 
minutes or less of the time of making the radiographic exposures 
and with the certainty that he will recover the bullet quickly and 
with minimum pain and injury to the patient. 


mm. 


ON AN UNBROKEN ALTERNATING 
CURRENT FOR CABLE TELEGRAPHY. 


By LiEUT.-CoLoNEL GEORGE О, SQUIER, PH.D, 


(Abstract of Paper read before THE PRTSICAL Society ОЕ LONDON, 
June 25th, 1915.) 


THE object of this paper is to propose a new angle of view in the 
method of transmission of signals in the submarine telegraph 
cable, and to describe some apparatus for operating on the general 
principles involved. 

Experiments have been conducted during the past two years at 
the works of Messrs. Muirhead & Co., Ltd., with a view to deter- 
mining the practical application of the sine-wave type of E. M. P. 
for cable signalling. The results thus far obtained have only been 
made possible through the wide range of experience and practice 
which this distinguished firm of cable engineers have been able to 


bring to bear on the subject, and they have taken a leading pert 
throughout the experiments that have been carricd out, 

Sixteen years ago Dr. Crehore and the author conducted some 
experiments on an Atlantic cable from Waterville, Ireland, to 
Nova Sotia, Canada, using a special form of dynamo as a source of 
power for operating the cable. 

A transmitter was also devised, in which a special feature was 
the cutting out or suppressing from the alternating current of 
certain definite semi-waves of current which enabled the cable code 
to be transmitted. 

At that time the demand for increase of speed over ocean cables 
was not pressing. In fact, the particular cable used was idle for 
several hours each day, which fact, however. greatly facilitated 
the opportunities for experimenting. Wireless telegraphy did not 
then exist, aud the cable relay or amplifier had not appeared, 
so that very accurate balancing of the duplex bridge was not 
required. 

Conditions have changed materially since 1899, until at the 
present moment it may be said that the matter of obtaining 
increased speed on ocean cables with present apparatus is largely 
controlled by the accuracy with which the duplex-bridge may be 
balanced. 

If an engineer were required to design a system for operating 
an electric motor through an Atlantic cable, no form of gene- 
rator could be proposed at present other than a single-phase 
alternating current of the sine-wave type. This form, we know, 
will deliver power at the receiving end of the cable more 
effloiently than any other shape of wave. Furthermore, during 
the operation of such a motor, the generator would be allowed to 
run smoothly and regularly, and, in particular, the generator circuit 
would never be metallically opened or closed during operation. 
The opening and closing of an alternating-current circuit is well 
known to produce disturbances of a more or less pronounced 
character, depending upon the angle of phase at which the current 
is opened or closed. 

Since improvement of the duplex-bridge balance, as stated 
above, is really at present а most important desideratum, experi- 
ments were made using the Muirhead artificial cable to compare 
the present forme of battery transmitters with various modifica- 
tions of the sine wave of E.M.F. 

In the last analysis it was always the opening and closing of the 
transmitter circuit which produced the final kick or jar in the 
balance. This is not surprising when we remember that, from an 
electrical standpoint, few things can be done to a circuit more 
severe than suddenly to introduce an infinite resistance into it. 

It was only after many variations of the simple alternating 
current had been tried in the course of experiments to perfect 
the duplex-balance of the bridge that the fundamental principle 
of never breaking the transmitter circuit became impressed. 

Continuing the analogy of the power plant, it may be remarked 
that practically every form of cable recorder, amplifier or relay is 
essentially an alternating-current motor. Ita field magnets, arma- 
ture coil and the counter E.M.F. of damping are subject to the 
same laws as in the motor for power purposes. 

Let us assume, therefore, as a starting point, the standard type 
of circuit for operating a cable simply as a power plant as the 
ideal solution of the problem, and then determine by experiment 
how near this solution may be retained in practice for the purpose 
of transmitting cable signals according to the present alphabet. 
In this plan it will be the continued experimental purpose to 
determine the minimum possible variations in such a system to 
enable the alternating current received to be interpreted into dota, 
dashes and spaces. 

А siphon recorder placed in the receiving end of such a cable 
plant would trace on the recording slip an uninterrupted sine-wave 
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Fig. 1.—SIMPLEX CIBCUIT FOR OCEAN CABLE CONSIDERED AS 
A POWER LINE. 


of current which may be considered as the theoretioally perfect 
form of siphon record always to be aimed at, although never to be 
actually attained in practical telegraphy. 

Іо fig. 1, D represents a single-phase alternating-current dynamo, 
R and R are resistances and m’ is a motor to be operated. 

Since a circuit comprising an ocean cable is largely over- 
loaded with capacity, and already includes a large ohmic 
resistance, it will bein the direction of increasing the resultant 
harmonic current flowing in such a circuit, to insert in the 
sending end of the cable a variable inductance, Lj. For symmetry, 
L' is a variable inductance similar to LI. 

т and т' are iron-cored transformers or auto-transformers, 
the coils of which are of low resistance, and conneoted directly to 
the earth at E and K“. 

The circuits in fig. 1 are closed circuits throughout. 

For duplex working fig. 1 becomes fig. 2, in which L:, I. 
їз, L4, are the inductance arms of the bridge, and the motors 
м and м’ are inserted in the usual manner for cable working 
Al and АГ are the artificial lines. 

It now remains to inquire as to what modifications must be made 
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inthe typical duplex power circuit in fig. 2 to enable the motor received, and not by their sign. Furthermore, since the impulses 

recorders to indicate the elements of the cable alphabet. These transmitted and received for the spaces are not required on the 

Aments are three in number, and only three—i.e., the dot, the printed slip, the apparatus should be capable of sorting out and 

duh and the space—and each of them is equally important in omitting these parts of the record automatically. 

interpreting the record, and for this reason they will each be oon- Fig. 5 shows diagrammatically one form of circuit arrangement : 
sidered in the general sense as signal units, rather than the usual based on the above principles for transmitting and receiving 

way of regarding only the dots and dashes as the signals, and not messages. The usual transmitting condensers are shown in the 

the spaces. . arms of the duplex bridge, instead of the inductances LI, 1л, Le, 14. 

It is aleo usual to speak of cable speeds in terms of standard The ordinary transmitting tape is caused to move synchronously 


letters per minute transmitted; but for our present purposes it with the generator by being geared directly to its armature shaft. 
The perforations in the tape are of such a size that the tape 


advances a distance corresponding to one semi-cycle of the alter- 
nator for each individual perforation. 

Sinoe in a circuit comprising an ocean cable on which is im- 
pressed an alternating E.M.F. the current leads the E. M. r. by an 
angle, which in an infinite cable is constant at 45°, it is necessary 
to provide in the transmitter, mechanism for moving the tape 
carriage longitudinally relative to the perforations in the tape. A 
micrometer screw is provided for this purpose, and by its use the 


Fie. 2.—Dv PLEX CIRCUIT FOR OCEAN CABLE CONSIDERED AS 
A POWER LINE. 


will be more convenient to convert this speed into terms of the 
frequency of the dynamo. The graph (fig. 3) exhibits the linear 
relation between », the frequenoy of the dynamo, and letters per 
minute transmitted, based on the assumption that the average 
cable letter, with its space, requires four units of alphabet time. 
Careful ta on an Atlantic cable confirm the theory 
of the subject—that, no matter what the shape of the alternating 
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dm slight difference of phase for the dot-and-dash conditions, so that 


4 signals = average letter with its space, Fic. 4.—OURRENT WAVES 
я = dynamo frequency in coom- FOR TRANSMITTING THE cx pé ge {то per рм ее т a is pes je 


plete cycles per second. LETTERS a, b, c AND 4 current. 
Fie. 3.—8PEED OF CABLE SIGNALLING BY THE ALTERNATING Tze general i i i : 
general operation of the transmitter mechanism is as follows; 
IN LETTERS PER MINUTE IN Terus or CURRENT. When no holes are perforated in the tape ¢, the whole resistance R 
THE FREQUEXCY OF THE ÁLTERNATOR, is in the primary circuit and an alternating current is transmitted, 


which corresponds to spaces between letters and words; when a 
perforation in the tape is on the dot side, part of this resistanoe 

current transmitted, approximate sine waves are received at the в is short-circuited, and when а dash perforation occurs, all of 
distant end of the cable. Battery reversals produce just as this resistance is short-circuited. The relative values of these re- 
accurate sine-wave signals on the receiving recorder as does the sistances being adjustable, the amplitudes of the individual alter- 
alternator iteelf. In other words, it is the fundamental term of nations are under complete control by the ordinary transmitting 
the Fourier analysis which is alone concerned in making the record pe. 
at the receiving end of the cable. In the figare is shown diagrammatically the arrangement for 

Since, therefore, both theory and experiment show that a sine causing a dash impulse to be sent by the trantmitter by short- 
form of wave is the only one which can pass through the  cironiting the whole of the resistance R for a time corresponding 
cable without changing its characteristic shape, it should be to one semi-cycle of the alternator. r is an ordinary relay: 
an advantage so to alter the typical power circuit in fig. 2 as to k ia an electromagnet which operates at the end of each signal 
preserve the sine characteristic as far as possible. or group of signals. The line ? leads to an exactly similar 

This can be done in a simple manner by operating upon the arrangement which is provided for the dot impulse by which a 
primary circuit of the transmitter containing the generator, certain proportion of the resistance в is short-circuited. In 
to alter the impedance of the circuit in synchronism with the practice these two arrangements are side by side, and in the 
generator itself. The problem is the more simple from the figure the dot arrangement would be immediately behind the one 
practical standpoint, because we are dealing with frequencies shown for the dash. 
from about 4 to 10 cycles per second, and, therefore, it is easy The tape carriage can be moved longitudinally by a micro- 
to operate with great accuracy on this primary current at any meter screw which is not shown in the figure, and has an adjust- 
angle of phase. If the change of impedance of the primary circuit ment over а range of a complete semi-cycle. The contacta s 
always takes place at the instants when the current flowing in the and s', and similar ones for the dot mechanism, are adjustable 
circuit is naturally zero, the fundamental frequency of the current by slow-motion screws, so that the instants of contact for a dot 
will not be changed, and the sine characteristic of the wave will and for a dash have an adjustment relatively to each other. 


be very approximately maintained. Varying the impedance of the A convenient method of observing the wave-form produced 
Primary circuit will change the amplitude of the individual by the transmitter, and for making the above adjustments, is to 
alternations of the current. include an ordinary siphon recorder іп the transmitter circuit, or, 


Another way of stating the effect, is that the voltage between the better, in the cable itself at the transmitting end, by connecting 
end of the cable and the earth is made to vary by this procees, to it at the terminals of a very low resistance in the circuit. At the 
indicate the three elements of the cable alphabet. It should be very low frequencies involved, the siphon recorder becomes a 
noted that this plan transmits alternating current for the spaces moet useful and accurate current curve-tracer, and enables the 
between letters and words with exactly the same regularity and experimenter to observe exactly the shape of wave being trans- 


integrity as for the signals themselves. mitted into the cable for any adjustment of the trans- 
Dota, dashes and spaces are each transmitted by impulses of mitter. Once these adjustments are made for any particular cable 
either sign, differing from each other only in amplitude. they remain anchanged. 
Fiz. 4 shows diagrammatically the form of current waves trans- One practical arrangement for receiving the signals on a Morse 


mitted for the letters a, b, c, and d, with the accompanying spaces printer is shown diagrammatically in the upper part of the figure. 
required. ris an adaptation of the well-known Muirhead gold-wire cable 

Although an alternating current operated upon as above relay, in which /! is the gold wire which oscillates between the 
outlined could be read directly from a standard siphon record, yet platinum contact posts 7*/*, about a fired point at F. A second 
it would be considered an advantage if the final received record pair of posts / is provided, and each of these pairs has an 
could be printed in Morse characters on the usual receiver slip. adjustment for altering their distance apart, and also for moving 
To accomplish this it will be necessary to provide an apparatus them longitudinally along the gold wire, and relatively to each 
which operates solely by the amplitude of the current waves other, Instead of being separate contacta, as in the usual care 
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with this relay, each of the pairs are electrically connected, as 
shown. F’ is a local wire relay of similar principle, and f is its 
moving part, which in its oscillations makes contact with the posts 
ГР“, adjustable, as above; Л and i’ are electromagnets for operating 
the dot and dash: arms of the printer; g and 9 are two arms 
pivoted at their outer ends, adapted to make а siphon record at 
their free ends in the centre upon the moving tape shown beneath. 
The arm g’ is forked to record two ink marks on the tape symmetri- 
cally on either side of the central mark made by the arm g, and in 
line with it across the tape, so that both arms can make a record 
simultaneously on the tape for a dash. 

The incoming alternating current thus causes the gold wire 
f! to oscillate back and forth with different amplitudes depend- 
ing upon whether dote, dashes or spaces are being received, and 
the posts /?/? are adjusted so that the space amplitude just 
does not make contact, but a dot amplitude of either sign does 
make contact. In like manner the posts /?/? are adjusted so as 
just not to record a dot impulse, but to make contact for the 
larger amplitude of a dash of either sign. It is seen that both a 
dot and a dash contact are made whenever a dash amplitude is 
received. The flexible gold wire /! in its motions about r first 
strikes the posts /?/?, and there is a bending or wrapping effect 
produced in the wire, which for the stronger dash impulses causes 
contacts with /*^? also. The relay F’ operates similarly through 
a moving arm, making contact with the posts 77 separately or 
both together, depending upon the amplitude of its swing. 

The printer itself becomes an apparatus of marked simplicity, 
and is nothing more than two small siphons adapted to mark on 
the slip in the usual manner. 

In practice, all adjustments are so made as to provide for trans- 
mitting for the spaces as large an amplitude as possible instead of 
as small an amplitude as possible, in order to approximate more 
nearly to the ideal electrical conditions for transmission through 
the cable itself. 

In case a cable magnifier such as the Heurtley instrument is 
used instead of a gold-wire relay, it would be inserted in fig. 5 in 
the recorder arm of the bridge, and operate a local wire relay 
and printer instead of the usual recorder. Since the relay 
operates on difference of amplitude of the waves, and not on 
their absolute values, a cable magnifier would serve to exalt the 
value of this difference and furnish a greater margin for practical 
working. 

(To be continued.) 


CALORISING: A PROTECTIVE TREATMENT 
FOR METAL. 


By Н. B. C. ALLISON AND L. A. HAWKINS. 


IN connection with the article on ‘‘ Sheathed-wire Heating 
Units" printed in our issue of July 9th, the process of 
'Calorising'" was mentioned. The following is an abstract 
of a description of the process, which appeared in the General 
Electric Review for October, 1914 :— 

Mr. T. Van Aller has discovered a process of heating metals 
in revolving drums with mixtures containing, among other 
things, finely divided aluminium, by which a surface alloy 
containing aluminium is produced. In the case of copper, 
this alloy is of the nature of an aluminium bronze, but richer 
in aluminium than the ordinary alloy of that name and more 


Fig. 1.—4A Piece or PLAIN IRON PIPE (a) AND A PIECE CUT FROM 
THE SAME TUBE, BUT CALORISED (b), AFTER BEING SUBJECTED TO 
THE SAME DEGREE OF TEMPERATURE FOR THE SAME LENGTH OF TIME. 


resistant to heat, so that copper thus treated is protected up 
to the melting period of the alloy from the scaling which 
occurs when untreated copper is heated above 300° C. The 
same general result was obtained in the case of iron and steel. 
Some use was made of this process, which has been called 
" Calorising," for treating copper soldering irons and iron 
resistance wires for heating devices. 

Modifications of the рош, extending it to further appli- 
cations, were made by Mr. E. G. Gibson, of the Schenectady 
Research Laboratory. Pieces which, because of their shape 
or size, are not adapted for tumbling, may be calorised by 
packing them in, or painting them with, a suitable mixture, 


and heating them. Thus, the size of the heater is the only 
limitation on the size of the plece that may be calorised. 
Wire or ribbon may be treated by a continuous process, by 
passing it through a heated pipe containing the proper 
calorising mixture. There appear to be many places where 
it is desirable to use iron vessels or apparatus at tempera- 
tures above red heat, and at such temperatures ordinary iron 
rapidly oxidises and scales away. After iron ie calorised the 
eflect of heating is slight. Instead of burning and the scale 
falling off, as in the case of untreated iron, practically no 
effect can be detected after a considerable time—certainly 
none which injures the surface. This is well illustrated by 
the two pieces of iron pipe shown in fig. 1, both from the 
same kind of pipe, but one of which (b) was calorised; the 
two were heated side by side, with an ordinary laboratory 
blast lamp to a temperature of about 900? C, for a period of 
four hours, then cooled, and the heat once more applied for 
another period of four hours. At the end of that time the 
untreated pipe (a) was badly burned, the point where the 
flame was directly applied having been reduced to one-half 
the original thickness, while the whole surface was blistered. 
The contrast between this piece and that which was calorised 
(b) is very marked, for even upon close examination the 
calorised pipe appears to be unchanged. 

The piece of calorised pipe used in this experiment had 
previously been used in other work, where it had been alter- 
nately heated to 1,000? C. and cooled, in an electric resistance 
furnace open to the air. The total time during which the 
maximum temperature was maintained was about 50 hours. 
A rather extreme test has been applied to this same piece 
lately, by heating it to about 900° C. and pup it into 
cold water, after it had cooled to a dull red. This has been 
repeated three times, and the surface shows no signs of 
cracks or any tendency to scale. 

Fig. 2 shows a similar comparison between two pieces of 
sheet iron tube, one calorised and the other not, which were 
both subjected to a temperature of 800° C. in a gas furnace 
for 100 hours. The uncalorised piece is practically destroyed, 
while the calorised piece is unharmed. 

Another application of this process is to iron wire or ribbon 
such as is used in electrical heating units. An untreated piece 
of this ribbon will burn out in four or five hours at the most, 
whereas tests upon calorised pieces have shown that the life 
is increased at least fifty-fold, and 1n the best instances, over 
one hundred-fold. The results of tests made at Pittsfield indi- 
cate that a life of over 500 hours may be expected from calorised 
heating units run at a temperature of 800? C. 

The above facts seem to indicate that this is a simple 
method for extending the use of iron under oxidising condi- 
tions at high temperatures, and for greatly prolonging the 
life in those instances where it is now used, but must be 
renewed at frequent intervals. While the life of the coating 
depends on the temperature at which it is used, as well as on 
the duration of time taken in its preparation, i.e., the quantity 
of aluminium which alloys with the surface of the iron, it 
does not permit of long use at temperatures much in excess 
of 1,100? C. 

Copper parts also, which are exposed to high temperatures, 
can have their life increased by calorising. In some cases 
calorised copper may be used advantageously in place of alumi- 
nium bronze. For inetance, a large power station had trouble 
from early corrosion of its condenser tubes. These tubes were 
aluminium bronze and were supposed to last at least a year. 
As a matter of fact, while occasionally tubes would last as 
long as six years, other tubes would fail in four to six weeks 
after they were installed. About two and a half years ago 


Fic 2.—Errect or 800? C. 
ON CALORISED AND UNCALORISED SECTIONS OF 
SHEET IRON TUBES. 


IN A Gas FURNACE FOR 100 HOURS 


a set of calorised copper tubes was installed, and so far not 
a tube has failed. 

In some cases the life of copper contacts can be increased 
by calorising. For instance, a set of railway controller con- 
tacts which were calorised showed double the life of the 
ordinary untreated contacts. 

As has been said, the effect of calorising is to produce a 
surface alloy containing aluminium. The thickness of this 
alloy varies with the length of time to which the piece is 
subjected to the calorising process, and the percentage of 
aluminium varies through the coating being greatest at the 
surface. This is shown clearly by a cxoss-section of a calorised 
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copper rod. The line between the alloy and the unchanged 
copper is sharp, but the colour of the alloy varies from a rich 
go ee next to the copper to a silvery-white at the 
surface. 

When an iron pipe or ribbon is calorised for a heating unit, 
s portion of the iron becomes alloyed with the aluminium. 
Naturally, this results in changing both the resistance and the 
temperature co-efficient. The thicker the calorising coat the 
greater is the change. This is shown by the following table, 
10 which No. 1 was given a lighter coat than No. 2. 


Ohms pet M. Temp. Co-ef. 
Sample. (19°) Elec. Resis. 
: (0-150?) x 10* 
Iron ribbon ...  .. 0.905 . ..... 5.61 
Same calorised, No. 1 2.1 1.72 
Same calorised, No. 2 aa Oe. в 0.151 


A thin ribbon may easily be calorised al] the way through, 
and then becomes quite brittle. | | 

The dimensions and weight of either а copper or iron piece 
are slightly increased by caloffeing. The increase of dimen- 
sion is much less than the thickness of the alloy coat, the 
greater part of which simply takes the place of the original 
metal. e dimensions may, however, increase several mils 
and there is a tendency to a greater increase at the edges 
than on flat surfaces. 

For iron, calorising is intended only for protection at high 
temperatures. It does not compete with galvanieing, sherar- 
dising, and other similar processes for protection against 
oxidation or corrosion at low temperatures. Its usefulness 
les within a range of temperature much higher than a 
galvanised or sherardised coat could stand. For copper, 
calorising is effective against corrosion at low temperature as 
well as against oxidation at high temperature. e upper 
"init is determined by the melting point of the alloy, which 
i: eomewhat lower the heavier the calorising treatment, since 
that means an alloy with a higher aluminium content. 

The probable explanation of the effect of the aluminium in 
tne surface alloy is that a thin coat of alumina forms which 
prevents further burning of the metal beneath. It is well 
xnown that a pure aluminium wire may be heated in the air 
t^ а temperature several hundred degrees above its melting- 
roint, without flowing, when the thin alumina shell which 
anrrounds and supports the molten metal is easily seen. 


INDIAN NOTES. 


[From OUR SPECIAL CORRESPONDENT. ] 


Business among electrical contractora remains brisk in 
epite of the increase in prices at home and of the irregularity 
of shipments. The present extraordinary price of home copper 
—the latest notification from cable manufacturers being that 
«pper is £104 per ton—has raised the local price of insulated 
wire about 35 per cent., and, consequently, petty contractors 
are having a thin time, and especially those who imported 
cheap Continental wire, which is now, of course, unprocur- 
abie. In fact there is a scarcity of wire all round, and manu- 
facturers' representatives. such as Glover's, Henley’s, and 
Callender'e, hat been obliged to turn down orders for small 
zes of 600-megohm grade wire. 

The metallic filament lamp is about the only electrical supply 
left whose price has not yet been increased due to the war. 
It is 9 о that the representatives of the larger agencies 
the Osram, Edison & Swan, Mazda, and Wotan— meet 
occasionally in solemn conclave to endeavour to come to some 
acreement to maintain rates to a level which will yield them 
reasonable profit, or, at any rate, prevent under-cutting. 
At present some outstanding yearly contracts have to be ful- 
filled at the rate of 144d. per metallic filament lamp of 225 
volts, 20-60 watt, including delivery to mills, railways, and 
^vernment stores. This is under-cutting with a vengeance. 
The agente for the Phillips lamp, made in Holland, are doing 
zd business in half-watt small candle-power sizes, which, 
apparently, the other firms cannot supply. 

ammu.—The State engineer is calling for tenders for a 
m plant for the hydro-electric installation to consist 
ci the following :— 

Two water-tube boilers to evaporate 3,500 lb. of water. 

Two mechanical stokers. 

Two Weir feed pumps. 

Feed-water heater. 

Steam, exhaust, and feed mains. 

Two steam alternators, 130 Kw., 3,000 volta, 50 cycles, at 428 
u. T. u., p.f. .8, temperature rise not to exceed 60° Е. above an 
рта] temperature of 95° F. at 1,200 ft. above sea level. 

Switchboards and the necessary transformers. 

‘Werhead travelling crane, 4 tone, 25 ft. span. 

Steel chimney. 

All above to be in working order on site by June, 1916. 
Probebly inquiries are being eent home by thie mail (July 
In) to the various manufacturers from their agente in India. 


industrial machinery required for the purpose of using 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


.NEWFOUNDLAND.—The Customs Authorities have de- 
cided that the surtax of 10 per cent. provided for under Act 
No. 25 of 1914 is to continue in force. 


EAST AFRICA PROTECTORATE.—The free importation 
of the following goods has been provided for: Electric cable 
or Wire, the posts for carrying the same, and all other material 
for the purpose of generating, storing or distributing electric 
energy, whether for power or lighting, on satisfactory proof 
to the Chief of Customs that such articles and materials are 
imported solely for such purposes. Such exemption is not 
to include lamps and their fittings or material other than 
tric energy. The above replaces the following item in the 
free list, which is now repealed :—Apparatus and appliances 
used in connection with the generation and storing of elec- 
tricity, but not including electric cable or wire, or the parts 
for carrying the same, and not including lamp-posts or lamps. 
or their fittings. 


NEW ZEALAND.—The Customs Authorities have issued 
the following decision: Pipes (iron) and fittings for same 
(conduit for electric wiring), with or without inspection lids," 
dutiable according to size at 30 cent. and 20 per cent. 
ad val. if of foreign origin, and 20 | per cent. and free if of 
British origin. 

PORTUGAL.—The exportation of the following articles to. 
foreign countnes from the mainland of Portugal and from 
the adjacent islands has been prohibited: '' Carbone for elec- 
tric light; ferro alloys; articles of copper or brass partly or 
wholly manufactured. Prohibition is not applicable to com- 
mercial operations carried out in virtue of contracts already 
entered into. Such contracts must, however, have been con- 
firmed within 15 days of June 5th before the Commissao de 
Subsistenciao, and the goods in question be withdrawn within 
one month after permission has been given by the Ministry 
of Finance as a result of the decision of the Commissao. 


ASHANTI.—The tariff on goods imported, which is in force 
in the Gold Coast Colony, hae been made applicable to goods 
imported into Ashanti, but it has been provided that the 
Chief Commissioner may, by order in writing, permit any 
goods to pass through Ashanti in traneit to the Northern 
Territories without payment of duty in Ashanti. 


RUSSIA.—The Board of Trade have been notified that 
certificates of origin for goods shipped to Russia will be dis- 
пе with in the case of goods which arrive in Russia direct 
rom Allied countries, nor will such certificates be required 
in the case of foreign goods dispatched to Russia from Allied 
ceuntries by parcels post. When goods from Allied countries 
аге imported into the Empire after passing in transit through 
other countries, or after trans-shipment at intermediate ports, 
certificates of origin issued at the place of dispatch only will 
be required. Russian diplomatic and Consular officers will 
certify only the signatures on the certificates, and not -the 
accuracy of the statement regarding the origin of the goods. 
covered by the certificate. Certificates of origin will not be 
required for the undermentioned goods, among others, im- 
ported into Russia: Aluminium, asphalt, copper, gutta-percha, 
rubber. 


HOLLAND.—The exportation of electric pocket lamps, parts 
thereof, and raw materials for the manufacture thereof, from 
Holland has been prohibited. 


SWITZERLAND.—The exportation of the following goods 
has been prohibited : Carbon stems for pocket electric lampe; 
copper, lead, zine, tin. or metal manufactures wholly or 
partly finished, except machines, mechanical contrivances, 
instruments, and apparatus; electric transformers and de- 
tached parts thereof; electric pocket lamps and cases, and 
other detached parts thereof. 


RHODESIA.—The “general” tariff on goods unspecified 
in the Rhodesian tariff (which includes many kinds of electrical 
goods) bas been increased from 15 per cent. to 20 per cent. 
ad valorem; the tariff on British goods remaine the same, viz.. 
9 per cent. ad valorem. 


ST. LUCIA.—Irrigation, mining, and other machinery for 
industries of all kinds, except agriculture, have been removed 
from the free list, and are now subject to duty. 


SPAIN.—The exportation of manufactures of aluminium has 
been prohibited. 

SERBIA.—The iinportation, except by the State. of the fol- 
lowing is prohibited: Apparatus and accessories for electric 
signals, etc., and wireless telegraphy apparatus. 


SALVADOR.—The Board of Trade are informed that when 
the total value of goods shipped to Salvador, as declared in 
Consular Invoices, is inferior by more than 15 per cent. to 
the value for which they are insured, Consular fees will be 
charged on the insured value, and the origina] policy must 
b» produced as evidence of the insured value. | 
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NEW PATENTS APPLIED FOR, 1915. 


(NOT YET PUBLISHED), 


compiles expressly for this Journal by Messrs. W. P. TuowrsoN & Co. 
lectrical Pategt Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


10,117. “ Manufacture of tungsten." J. C. Berterrintp. july 12th. 

10.121. Incandescent electric lamp of two zig-zag metallic filaments giving 
three grades of light.“ T. P. Casorri. July 12th. (Complete) 

10,130. '' Electrically-controlled electric circuit breakers." Brirish West- 
INGHOUSE ELECTRIC & MANUFACTURING Co., Lto. July 12th. (Convention date, 
July IIth, 1914, United States.) (Complete.) 

10. 131. Arrangement for supplying electrical energy to direct-current 
electric motors," Britis WESTINGHOUSE ELECTRIC & MANUFACTURING Co., LTD. 
July 12th. (Convention date, July llth, 1914, United States.) (Complete.) 
10.133. “ Process for the electrolytic deposition on all metals of aluminium, 
tin, nickel, copper, zinc, iron, steel, or alloys thercof." P. Marino. july 
13th. (Complete.) 

10,134. '' Process of electrolytically depositing lead or tin on galvanised iron 
or alloy of zinc-lead or zine-tin or iron or steel surfaces.“ P. MARIXO. 
July 12th. 

10,137, '' Primary cells." F. A. Winkinsox. july 12th. 

10,192. “ Centrifugal compressors." Britis Thomsox-Houston Co., Lp. 
(General Electric Co., United States.) July 13th. 

10.199. Electrical apparatus for producing hot and cold currents of air. 
E. B. Wricnt. July 13th. 

10,204. ''Sparking-plügs for 
MOTOREN Ges. July 13th. 
(Complete.) 

10,214. '' Casings of ammeters and voltmeters;""— WALSALL ELECTRICAL Co., 
Lro. July l4th. (Divided application on 9,023 15, June 19th.) 

10,226. *' Inter-connecting the electrical conduits of two railway cars." 
J. WorTEN MANN. july 14th. (Complete.) 

10.228. Telegraph systems." О. ЅкмкА. Juh Mth, 
June 15th, 1914, Austria.) (Complete.) 

10,229. Telegraph systems.“ О. SRNKA. July 14th. 
10.228/15.) (Complete.) 

10,231. “ Vibrators for induction coils and the like." A. 
July l4th. 

10,243. “ Shaft packings.” 
Electric Co., United States.) (July 14th.) 

10.245. Thermostats.” Н. H. Gruxpy. july 14th. 

10.251. “ Electric condensers." W. II. Witsox. July 14th. 
19,506/14.) (Complete.) 

10,270. ''Connection of electrical instruments," J. 
Htcos, & FERRANTI, Ltp. July 14th. (Complete) 
10.272. Amplification of wireless signals.“ X. J. 
Complete.) 

10.276. Eleetrically-operated relays and the like." C. II. 
July 15th. 

10.326. Electrically-driven luggage track.“ J. E. HAMILTON. 

10,330. Protective reactance coils," G. HakLow. July 15th. 

10,331. Electric bells.“ M. Sewa. July With. Complete.) 

10.337. Electro-deposition and refining of zinc." J. N. Princ. July 15th. 
(Partly communicated by Urlyn Clifton Tainton, South Africa.) 

10.350. Electric light fittings."' S. Firpks. july 16th. 

10,370. Centrifugal compressor."  BrRitisu Tuomsox-Hovuston Co., Lro. 
(General Electric Co., United States). July 16th. 

10.373. Detectors for wireless signalling.“ T. W. 
July 16th. 

10.374. Insulation-testing devices for cleetric lighting and power installa- 
tions.“ R. H. босго. July 16th. 

10,412. '' Elastic fluid. turbines.” 
(General Electric Co., United States), 


ІД] 


internal combustion engines.“ DAIMLER- 
(Convention date, July 20th, 1914, Germany.) 


(Conventino date, 
(Addition to 
E. BEATTIE. 


British THomsosx-Hocston Co., Ltp. (General 


(Addition. to 
Коотиллх, A. Н. 
RoBFRTS. July 14th. 


WOODWARD. 


July 15th. 


STRATFORD-AÁNDREWS. 


Buirisii Тномвох.Носзтох Co., Lro. 
July 17th. 


10,420. " Electric transmission systems for motor vehicles." N. SHUTTLE- 
wokTH. July 17th. (Complete.) 


10,4231. * Insulators.” J. КотнААх & FREAN TI, I. Tb. July Irth. (Com- 
plete.) 
10.422. Electrical connections," J. Woon, II. G. FURLONG, & FERRANTI. 


Lro. Jul; 17th. (Complete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the ELT list may bc obtained 
of Messrs. W. P. Тномрзох & Co., 285, High Holborn, W. C., and at 
Liverpool and Bradford; price, post free, 9d. (in stamps). 


1913. 


24,827. Process rok WORKIN A RADATOR Heateo By Gaseous Lrguip or 
SorLip FUEL, ок By ELECTRIC CURRENT on STEAM, H. Frank. October 3lst. 
(Patent of addition not granted.) 

35,072. ARRANGEMENT AND CONNECTIONS OF ELECTRIC SWwITCHCEAR AND 
SWITCHES THEREFOR. Siemens Bros. Dynamo Works, Ltd., С, A. В, D. 
Ructtgen, & К. A. R. Bolton. November 3rd. 

25,362. METHOD AND MACHINE FOR MAKING TUBING FOR CONDUCTING FLUIDS 
AND FOR ELECTRICAL INSULATION PURPOSES. P. Menzel. November 6th. 


35,479. COOLING ARRANGEMENTS For ELECTRIC LOCOMOTIVES. Siemens 
Schuckertwerke Ges November 7th. (May 36th, 1913.) 
95,701. Device ron DISCOVERING FRACTURES IN WIRE CABLES, R. Wahn. 


November 1001. (November llth, 1912.) 


1914. 

313. Evecrarc Switcnes. H. Wade (C. Raisser) January 5th. 

083. MEANS FOR COLLECTIVELY ACTUATING AND CONTROLLING ALTERNATING- 
OUKRENT Motors. J. L. Routin. January 9th. (Patent of addition not 
granted.) 

953. ELECTRIC SwitciuBoarps. S. A. Green. January 18th. 

1,871. CIRCUIT ARRANGEMENTS FOR TELEPHONE SYSTEMS. Siemens & Halske 
Akt. Ges. January 231d. (January 25th, 1913, addition to 28, 751/12.) 

3,912. ARRANGEMENT FOR REGULATING THE PHASE DISPLACEMENT BETWEEN THE 
Main CURRENT AND VOLTAGE FIELDS OF A FERRARIS METER. Allgemeine Elektri- 
citats Ges. February 14th. (February 15th, 1913.) 

3,986. ELECTRO-MAGNETIC SHAKING FEEDS OR JIGGERS FOR ELECTRO-MAGNXTIO 
150 1513) Maschinenbau Anstalt Humboldt. February 16th. (February 

th, А 


7,589. DYNAMO-ELECTRIO GENERATORJI. J. Stone & Co., Ltd., and А. Н. 


Darker. March 25th. 
7,590. Dynamo-gLectric Macuines. J. Stone & Co., Ltd., and A. Н. 
Darker. March 25th. 


7,922. MICROPHONES, RELAYS, AND THE LIKE, ESPECIALLY SUITABLE FOR USE IN 
Rapio-TELEPHONY, A. F. Sykes. March 28th. 

8.280. ELECTRIU DISTRIBUTION Systems. R. Arno. April Ist. 

8,504. ErrcTRIC Time Switcnes. P. Dresla. April 3rd. (April 3rd, 1913.) 

8.794. RECIPROCAL CONNECTION FOR Two ‘TELEPHONE LINES, CONNECTED WITH 
4 Relay rox REINTOROING TELEPHONE Currents. Р. IL. M. Drumaux. April 
7th (October 23rd, 1913.) 

9.686. Wave DETECTOR FOR WIRELESS TELEGRAPHY OF A MERCURY AND CRYSTAL 
[VPE USING CARBORUNDUM OR OTHER CRYSTALS. Kuhr & Bridges. April 20th. 

11,222. TELEGRAPUuY. A. Oglivie & Creed, and Bille & Co., Ltd. May 6th. 

12,941. Motor CowsTROoL Systems. British Thomson-Houston Co. (General 
Electric Co., United States). May 26th. 

15.270. APPARATUS FOR TRANSMITTING PICTURES OF MOVING OBJRCTS AND THE 
LIKE TO А Distance ELECTRICALLY. S. L. Hart. June 25th. 

15,338. ‘TELEPHONE SYSTEMS. Automatic Telephone Manufacturing Co. 
(Automatic Electric Co., United States). June 26th. 

15.485. ELECTRIC Arc Lawes. Planiawerke Akt. Ges. für Kohlenfabrika- 
tion. June 27th. (March 6th, 1914.) 

15.727. INTERCOMMUNICATION. TELEPHONES. H. G. White & J. H. Parsons. 
July Ist. 

16,007. INCANDESCENT ELECTRIC Lawes. 
July 4th. 

16.027. ISSCLATION OF Dy¥NAMO-ELECTRIC MACHINERY, 
Co., Ltd., und J. Allan. July 4th. 

16,126. APPARATUS FOR THE ELECTRIC SOLDERING OF THIN OBJECTS BY MEANS 
or InptrecT Heatine. Allgemeine Elektricitaéts Ges. July 6th. (August 
13th, 1913.) 

10,337. ELECTRIC Circuit CONTROLLING Devices. British Thomson-Houston 
Co., Ltd. (General. Electric Co., United States). July 8th. 


W. W. D. Knight & Н. E. Clerk. 


Micanite & Insulators 


16,380. RECEIVING ARRANGEMENTS FOR WIRELESS — TELEGRAPIIY. R. C. 
Galletti and Galletti's Wireless Telegraph & Telephone Co. july 9th. 
16,424. APPARATUS FOR CALLING ATTENDANTS. Sterling Telephone & Electric 
Co. and F. G. Bell (Telephon Fabrik Akt. Ges.). July 9th. 
16.575. ELECTRICAL RELAYS. A. Н. Railing & C. C. Garrard. July Ие. 


17,399. ‘TELAUTOGRAPHIC APPARATUS. 
July 22nd. 

18,761. TrRMINAL Boxes КОК ELECTRIC CABLES. W. B. 
Callender's Cable & Construction Co., Ltd August 17th. 

19,341. ELECTRICAL Connections. II. Lucas & W. Н. Edwards. Sep- 
tember 2nd. 

19,484. DEVICES FOR SUPPORTING AND INSULATING CONDUCTORS APPLICABLE FOR 
ELECTRIC RESISTANCES AND HEATERS. P. Good & A. E. Woodhouse. Sep- 
tember 5th. 

20,330. MAGNEIO-ELECTRIC MACHINES FOR IGNITION IN. [NTERNAL-COMBUSTION - 
ENGINES. XI. S. Conner. September 30th. 

20,580. ELECTRIC LAMPHOLDERS. J. Н. Collie. October 6th. 

21,794. CIRCUIT ARRANGEMENTS. FOR TELEPHONE INSTALLATIONS. 
Bros. & Co., Ltd. (Siemens & Halske Akt. Ges.). October 30th. 

31,936. ELECTRICAL RELA W Apparatus. C. В. Burdon (Sicmens & Halske 
Akt. Ges.). November 3rd. 

22.047. ELECTRIC ADVERTISING Devices AND Sie NS. F. 
ber 5th. 

23,686. Окус ARRANGEMENTS TOR Dre AOS. C. 
December 7th. 

23,884. ELECTRICALLY-ACTUATED Tools. W. J. Mellersh-Jackson (Common- 
wealth Electric Tool Co.). December 10th. (Divided application on 18.738/14. 
August Irth.) 


A. G. Bloxam (Telepantograph Ges.). 


Woodhouse and 


Siemens 


C. Reilly. Novem- 


Kocsis & J. Liico. 


A915. 


945. ErLkCTRIC. SwiTCH AND Fuse SERVICE Boxes. II. F. Reason. January 
201h. 

1.085. CONTROLLING AND [NDICATING ELECTRIC MOTORS FROM A DISTANCE AND 
Tite APPLICATION THEREOF TO WRIGHING MACHINES. Stothert & Pitt, Ltd., and 
E. S. Franklin. January 22nd, 

1.468. Startinc MEANS кок Vapour ELECTRIC Drei S. 
ary 29th. (January 30th, 1914. Addition to 37/12.) 

5,676. ALTERNATING-CURRENT VOLTMETERS. II. S. Dransfreld. 

5.806. LANTERNS Fon Exectric Lawes, R. Bosch (firm of). 
(June 15th, 1914.) 

7.013. DwNAMO-ELECTRIC. MACHINES PARTICULARLY APPLICABILE FOR. ENGINE 
Startinc Systems. C. F. Kettering & MW. А. Chryst. Mav 10th. (July 
lith. 1913. Divided application on 13.022/14, May 27th.) 


F. Conrad. Janu- 


April 15th. 
April 19th 


The Ideal Light Source.—A paper read at the annual 
meeting of the American Electrochemical Society, by Dr. Herbert 
E. Ives, dealt with the ideal light, which, according to the view- 
point of the illuminating engineer, is not a brilliant point, but a 
surface of low intrinsic brilliancy, perhaps a surface of a window 
square. Dr. Ives pointed out that the vacuum-type tungsten lamp 
is 300 times as bright as the brightest object by day, namely, a 
white surface in the sun. The nitrogen-filled tungsten lamp is 


LUMINOUS EFFICIENCY OF VARIOUS LIGHT SOURCES. 


Luminous Total 
efficiency of the luminous 
radiation, efficiency, 
per cent. per cent. 
4-watt carbon lamp ... iv ‘ies 0°45 0°42 
Vacuum tungsten lamp at 1°25 watts 
per candle. ee € eee 1°65 1˙3 
Nitrogen- filled lamp at 0°70 watt per 
candle 8 aib es iss 2 98 24 
Welsbach mantle 0°75 рег cent. 
"Ceria" ... 998 ia е 1˙2 919 
Open-flame gas burner ves Bes 0°19 0˙036 
Yellow flame arc РРР eat i: Se 7'2 


1,000 times as bright, and it becomes necessary to employ reflecting 
and diffusing media. What is required is a surface source of an 
intrinsic brilliancy of not over 0'001 C.P. per sq. ош. A true 
luminous paint which could be easily excited at will would meet 
this idea. A low intrinsic brilliancy is in great demand. The 
efficiencies of modern illuminants are surprisingly low. If we 
figure from coal, 1 per cent. is the best figure obtainable to-day. 
Light is actually only a small by-product. Dr. Ives gave the 
accompanying figures of recent measurementa made by him of 
total luminous efficiency based on 50 С.Р. per watt as the mechanical 
equivalent of light. 
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NEW METHODS IN SUBMARINE | 
TELEGRAPHY. 


THE immense value to this country, and to the Empire 
generally, of the vast network of submarine cables that has 
been woven beneath the seven seas by British industry and 
enterprise was never more convincingly demonstrated Шап 
during the present war. How many reams have been 
written in pre-war times in anticipation of a European war 
in which we should be involved, and in which the preserva- 
tion of our submarine communications would be of supreme 
importance to our welfare, we should find it difficult to 
estimate. Happily for us, our Navy soon swept the seas 
clear of hostile cruisers and freed us from anxiety on this 
score for the time being, but it is obvious, as we remarked 
last week, that had we been opposed by a different com- 
bination of foreign powers, our position with regard to the 
safety of our cables might have been very gravely imperilled. 
Even now it is not impossible that attempts will be made 
—perhaps they have been made—to interrupt our com- 
munications by certain means; though such attempts are 
not likely to succeed, the possibility should not be ignored. 

Meanwhile, aloof from war's alarums, the scientist pursues 
his tranquil way and seeks to improve upon existing 
methods, with the success to which our columns have 
repeatedly borne witness. Amongst the most remarkable 
developments of recent date is that which Lieut.-Col. 
Squier describes and explains in his paper, read before the 
Physical Society of London, of which a very full abstract 
is concladed in this issue. The fandamental idea of his 
invention is revolutionary in character, though not 
absolutely novel in conception. We have been accustomed 
to look проп a long submarine cable as a great reservoir of 
capacity, like, say, a long but narrow canal; we start a 
comparatively huge wave at one end of it, which arrives 
at the other end in the form of an attenuated ripple, 
barely perceptible with the aid of the most refined and 
delicate instrumenta ; and various ingenious devices have to be 
employed to wash ont the undesired and useless effects of the 
original disturbance, in order to clear the way for the fol- 
lowing signal. Col. Squier, who has worked on the subject of 
trains of waves for many years, conceived the idea that if 
a regular succession of waves were sent into the cable in 
unbroken sequence and of the most efficient form (sinu- 
Boidal), the irregular and ungovernable effects met with in 
the existing system would be eliminated ; instead of a series 
of abrupt and violent impulses, charged with innumerable 
harmonics, being impressed upon the cable at one end, with 
the result that the conditions in the cable differed from 
point to point throughout its length, the cable would be 
kept in a state of continuous gentle electrical oscillation at 
every point, the only variations being the slight differences 
of amplitude corresponding to the signals and spaces. Thus 
order would be brought out of chaos; sending conditions 
would be immensely improved, and the speed of transmission 
greatly accelerated. 

How this can be done will be found explained in Colonel 
Squier’s send interesting paper, not the least signifi- 
cant and noteworthy feature of w ich is the fact that he 
approaches the question from the standpoint of the electrical 
engineer transmitting power to a great distance, and seeking 
to accomplish this in the most efficient and workmanlike 
manner. We heartily congratulate the inventor проп his 
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achievement, which seems likely to revolutionise practice in 
connection with long cables. | 
At first sight it may seem. а small thing to increase the 
of transmission by, say, 50 per cent.; but when it is 
remembered that an Atlantic cable costs something like 
£500,000, and that a 50 per cent. increase of speed means 
that two such cables will do the work of three, the 
enormous importance of the matter to the cable world and 
to those who telegraph will be appreciated. We believe 
that Col. Squier’s invention is expected to produce a far 
greater improvement even than this. 


A LEADERETTE in the Electrical World, 

Missing the of July 10th, dealing with the “Point 

° Five Tariff" discussion at the I.M.E.A., 
curiously misses the point of the matter in a double sense— 
in the firat place by explaining that the tariff involves as a 
secondary rate “в penny per kilowatt hour," and in the 
second by making the following comment: —‘“ As regards 
the load, the new tariff in the case of two cities specially 
described quite doubled it, but in both cases the gross 
revenue from residences did not rise proportionally, so that 
the average price per unit was quite cut in half. As the 
usual English city plant is municipally owned, the ‘ point 
five’ tariff may perhaps not unjustly be regarded as a sop 
to the rate-payer." 

We can assure our contemporary that the rate-payer, as 
such, keeps a very keen eye on the tariff question, and 
would strongly resent any sort of “вор” to the consumer if 
he thought it involved supplying the latter at less than cost 
price. But the point that has been missed is the fact, which 
we should have thought no electrical editor could overlook, 
that while the load was increased by the adoption of the 
tariff, the additional units were mainly off the peak," and 
consequently cost less by far than the original demand. 
The average price per unit was reduced, as a matter of 
course—but it by no means follows that Me average profit per 
unit was decreased, and even if it were, it still by no means 
follows that the net profit per consumer was decreased. On 
the contrary, the results on a commercial basis have been 
eminently satisfactory to the managers who have adopted 
the tariff in one form or another. Mr. Roles’s reply to the 
discussion, of which we published the gist last week, will 
help to convince our contemporary that its rather superficial 
appraisal of the system was erroneous. 
a cut-rate scheme." 


НЕ SOME temporary irregularity was seen 

ae recently in rubber, which arose mainly 
from the fact that spot and near parcels were held for 
pretty high figures, while, on the other hand, there were 
some interests having fair lines at their disposal who seized 
the opportunity to dispose of their contracts. On the whole, 
however, the tone has been fairly good, and undoubtedly 
fair quantities of the plantation product have been disposed 
of to the consuming trades, although activity has scarcely 
been up to the level of that experienced some few weeks ago. 
The consuming sections, however, are exceedingly busy in all 
parts of the country, and the tire factories and kindred 
works are running night and day, their output being limited 
only by the labour forces available. There seems no dis- 
position, however, on the part of consumers to rush heed- 
lessly into the making of fresh purchases, thongh this 
need arouse no concern in view of the remarkable activity 
prevailing in all consuming connections. 

The arrivals which have come to hand have been pretty 
fair, and they are expected to show a material increase 
during the next few months. From estimates which have 
been prepared, it is believed that the output of the Fede- 
rated Malay States this year will show a considerable 
increase. Last year the yield, taken over a wide range of 
estates, varied from 230 to 447 lb. per acre, the average 
being somewhere between 300 and 350 Ib. 

There has been some searching of hearts regarding the 
way in which Germany has been getting supplies of rubber. 


It is not, as stated, . 


Undoubtedly a portion of the rubber which has entered the 
country since the war was smuggled in from the United 
States, and this in spite of all the efforts made to lock 
the door. The matter is being very seriously considered by 
the Rubber Growers’ Association, which influential body as 
soon ав war broke out directed the attention of the Govern- 
ment to the fact that Germany was trying to buy rubber 
here. Restrictive steps were taken, and it is the general 
impression that these have been very successful. At all 
events, private information which leaks through from the 
Continent suggests that Germany is beginning to want 
rubber pretty badly, and there can be no doubt that every- 
thing possible will be done as far as British interests are 
concerned, to starve out the Huns. 

Official advices announce that the exporte of plantation 
rubber from the Straits Settlements during June totalled 
2,249 tons against 3,588 tons in May, and 1,480 tons in 
the corresponding month of last year, details being as 
follows :— 


1918. 1914. 1915. 
January... 858 e. 784 1,181 3,576 tons 
February те e. 748 1,703 2,741 „ 
March .. ..  .. 898 1.285 9,477 „ 
April ..  .«. . 769" 1,548 1,978 „ 
Мау ... m *. 814 1,309 3,588 „ 
June 828 .. 812 1.480 2,249 „ 
Total ... ,.. 4,813 8,506 15,009 , 


This figures include transhipments of rubber from 
various places in the neighbourhood of the Straits Settle- 
ments, such as Borneo, Java, Sumatra and the non- 
Federated Malay States, as well a& rubber actually exported 
from the Colony, but do not include rubber exports from 


the Federated Malay States. 


Jie THE demands for copper, bronze, and 

steel wire, &c., during the last month 

M ПЁ have maintained the substantial level 
recorded in previous months of the war, 

and the conditions ruling throughout the trades are much 


` the same as before. The demands for electrolytic copper 


have continued to be heavy, particularly in the fine wires, 
in which section probably the productive capacity of every 
machine in the country is being taxed to the utmost. The 
chief sources of trouble are undoubtedly the skilled labour 
problem and the inability to obtain new machines from the 
makers, whose output is also subjected to similar restric- 
tions. In other instances entire sets of machines are 
standing for want of skilled labour to work them. 

In regard to the question of the re-exportation from 
Holland into Germany, &c., of copper goods originally 
shipped from this country, the probabilities are that the 
actual facts have been somewhat exaggerated by statists 
and others. According to the authority of the Dutch 
Government officials, very little, if any, copper goods from 
England are being allowed to be re-exported into Germany 
and elsewhere. The deduction appears to be, therefore, that 
trade between Germany and Holland must have prac- 
tically ceased. -In 1912 the exports from Germany into 
Holland, it is interesting to note, amounted to £180,500. 
Between them, England and America, as far as trade con- 
ditions will allow, are supplying almost the entire overseas 
demands of Holland, as well as Denmark and other 
European markets which were very largely dominated in 


. the past by German influence. 


It is generally well known among wire manufacturers in 
this country, and in America, that the productive capacity of 
the German firms, all of which are working under the 
greatest difficulties, is being largely anticipated by Govern- 
ment requirements, and the small surplus left over is eagerly 
absorbed by local requirements. The exports of copper 
goods from Germany during the past month or so must 
have been exceedingly small, even allowing for the labour 
difficulties in that country. In 1912 Germany exported 
into this country alone copper goods to the value of 
£917,800. Here, at least, we know of one market which 
can with confidence be said to be entirely free, for the 
present, at any rate, of German influence. 
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THE CASE FOR THE ELECTRIFICATION 
OF CANE SUGAR MILLS AND REFINERIES. 


By ERNEST P. HOLLIS, A. M. I. E E, A. Am. I. E. E., 
М. Assoc. Mining Elec. Hng. 


SUGAR is manufactured from three main sources : — 
(a) from sugar cane; (5) from beet; (c) from starch. 
The first, which was the earliest process, has now 
been strongly challenged in recent years by the 
second, and competition between the two has had 
the inevitable result not only of bringing about a 
reduction in prices but also of compelling the rival 
manufacturers to install the most modern plant in 
order to make their competition effective. With re- 
gard to these three sources, it may be remarked that 
sugar produced from starch is the impurest and the 
cheapest. It is largely used for sweet-making and 
for adulterating the better classes of cane and beet 
sugar. 

Recent events have had the effect of considerably 
unproving the situation of the cane sugar manufac- 
turer, with the result that one hears from the various 
sugar manufacturing centres that increasing interest 
is being taken in proposals for improving the sugar- 
making plant, in consequence of which electrification 
looms largely in the mind of the manufacturer. At 
the present moment two of the largest beet sugar 
producing areas in the world are in the grip of war 
Germany and Northern France. Sugar is not now 
exported from Germany overseas, and, in addition, 
many of the sugar refineries in the North of France 
have been completely destroyed. In fact, it is known 
that the German armies have paid special attention 
to the destruction of these factories in order to re- 
move competition with their own. Further, when 
the actual fighting is transferred to Germany, the 
German beet sugar refineries are bound to suffer 
severely. In consequence, the cane sugar manufac- 
turer looks forward to the near future with consider- 
able confidence, and it is known that capital is to be 
extensively employed in the improvement of the cane 
sugar manufacturing plants in various parts of the 
world. 

The present remarks relate solely to the manufac- 
ture of cane sugar, and a brief conspectus of the 
process will now be given. 

Manufacture of Cane Sugar.—Sugar cane is a 
£rass attaining a height of as much as 15 ft. It is 
cut by natives and loaded into carts for conveyance 
to the factory. On arrival there it is handled by 
endless conveyors and delivered to large crushing 
mills, in which it passes first through a crusher 
proper and then through several sets of rolls. There 
may be as many as six sets of rolls, each unit com- 
posed of three rolls arranged with their centres of 
rotation forming a triangle. At each set a certain 
proportion of the juice is extracted. After emerging 
trom the crushers the cane may be passed along to a 
second crusher for further treatment, or it may be 
difectly handed over to the furnaces for burning. 
In any event, the furnace is its ultimate destination. 

The juice which has been extracted from the cane 
is caught in the mill-bed and drains into a collecting 
tank for straining, after which it is pumped up to 
defecators, mentioned later. The detached portions 
of the cane collected in the strainers are returned to 
the mills continuously. The next step is the neu- 
tralisation of the acid juice in alkalisers by adding 
milk of lime. The raw juice has a tendency quickly 
to ferment, so that on its way from the alkalisers it 
needs to be treated in order to stay the fermenting 
processes. A defecator in the simplest form is merely 
a copper boiler surrounded by a cast-iron steam 
Jacket. Steam is admitted to the jacket and the juice 
is permitted to simmer. As a result of chemical 
action with the lime a precipitate forms, and the 
lighter impurities rise to the top in the form of a 
scum, while the heavier ones fall to the bottom. The 


clarified juice is drawn off, leaving the scum and 
dregs. These are not immediately rejected, but are 
boiled, filter-pressed, steamed and again washed to 
extract further remaining juice. The residue from 
the presses is an excellent fertiliser and is sold for 
this purpose. 

After leaving the defecator the drawn-off juice is 
then sharply boiled in an eliminator ” and the scum 
removed. It is then allowed to settle in order to 
permit the dregs to separate out, or, in the alterna- 
tive, forced through a filter. 

At this stage the liquid is clear and limpid, and 
the next process consists of boiling in evaporators 
for the purpose of crystallising out the sugar. To 
this end an economical multiple arrangement of pans 
is frequently adopted. The first pan is heated by low 
pressure steam, and the vapours emanating are 
passed to a second pan, which is thereby heated up; 
the vapours from the second pan heat up a third 
pan, which works under a vacuum. The liquid is 
passed first from one pan to another, the process in 
the last being conducted to the point of crystallisa- 
tion. Sometimes a quintuple evaporator is installed. 
Here the crystallised sugar is induced to form, in the 
first place by causing. a drop in temperature of the 
saturated solution. This may be accomplished by 
shutting off the steam supply or adding cold juice. 
The crystals formed are in the first place quite small, 
and need to be built up by introducing fresh syrup. 
The art in this process is to avoid the formation of 
small crystals, and when the process is carried as far 
as possible and the contents of the pan discharged, 
the mass consists of sugar crystals and sugar selu- 
tion. If allowed to cool at rest the small crystals 
are also formed, and therefore the mass is thrown 
into agitators until it is finally taken to the centri- 
fugal. 

By the aid of these centrifugal machines running 
at about 1,000 R.P.M. the crystals are separated from 
the molasses. The molasses escapes through holes 
in the containing vessel or basket, leaving a brown 
crystal known as “ first sugar.’’ To recover the con- 
siderable sugar contents the molasses is subjected 
to a long stirring, and is again boiled down and 
passed through the centrifugals. Second sugar 
is thus obtained which has to be specially treated to 
convert it into white sugar. By now the molasses is 
usually so impure as to be incapable of further 
crystallisation. Often it is sold as a by-product or, 
alternatively, it may be chemically treated and freed 
from the potassium salts it contains, finally being 
whirled in centrifugals. The residue is then sold as 
a fertiliser or stock food. The wet sugar from the 
centrifugals is passed on to granulators, where it is 
dried by a current of hot air and a revolving steam 
drum; after this it is cooled by a current of cold air 
in a revolving tube. It then passes to the automatic 
sacking machine for dispatch to the refineries, which 
may or may not be operated in conjunction with the 
mill. 

Su gar Refineries. Raw sugar emanating from the 
mill previously described contains so many impurities 
that it becomes imperative to subject it to a further 
refinement. The sugar usually leaves the mills sewn 
up in sacks and in the form of yellow or brown 
crystals. The refining processes take several forms. 
In some refineries the colouring matter and other 
impurities are removed by dissolving the sugar in 
distilled water. After being boiled down. as in the 
case of the first molasses, the solution is bleached by 
sulphur dioxide and filtered through charcoal. The 
syrup is then crystallised down in vacuum pans heated 
by low pressure steam in a similar fashion to the 
crvstallising processes described in connection with 
the sugar mills. 

Cube sugar is made by boiling the solution down 
by steam and leaving it to crvstallise out in moulds. 
The slabs thus formed are cut up by circular saws. 

This concludes the description of the technical pro- 
cesses of making sugar, and attention тау now be 
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directed to the question of supplying the power for 
driving the mills. 

Present Steam Power Plants in Sugar Mills.—Cane 
sugar-mills not electrified derive all their power from 
steam. The cane refuse ог bagasse, as it is 
technically called, 1s burned under low pressure 
boilers (about 80-1Ь. per square inch gauge pressure), 
and the steam is distributed through the works by 
a complex network of steam mains working at a 
great inefficiency. In many cases the bagasse is 
burned under the boilers in the state it leaves the 
crushing mills, and is not dried, as discussed later. 
The live steam is supplied to the engines in each of 
the buildings for driving line shafts, as well as to 
special engines for operating the crushing mills, 
while the exhaust steam is utilised for the heating 
processes. The majority of sugar mills are de- 
pendent upon a distant water supply, which has to be 
pumped by special steam plant often situated many 
miles away from the main buildings. This water is 
required for irrigation, for the refining processes, as 
well as for the boiler feed. Owing to the inefficiency 
of the general arrangement, the bagasse itself is 
inadequate in amount for supplying the steam, and 
resort has to be made to oil and coal as supplemen- 
tary fuels, and these are generally costly in sugar- 
cane districts. The fuel thus burnt under the boilers 
generates steam which drives the main auxiliary mill 
engines, the exhaust steam passing to the steam 
heating system. Engines of some 200 to 250 H.P. 
each drive the different rolls and crushers, while 
other engines drive the smaller plant such as pumps, 
crystallisers, centrifugals and so forth. 

Ome point deserves particular attention. From the 
exhaust steam both mechanical power for driving and 
energy for heating is required. These two require- 
ments bear no fixed relation to one another. At one 
time of the day more heat may be required than at 
another time, while again more power may be neces- 


sary at one particular moment than at another. But 


both power and heat are derived from the same steam. 
If the momentary demand for exhaust steam be small, 
the exhaust steam must be wasted; it is impracticable 
to store it. A scheme which permits as much power 
and as much heat to be drawn as may be momentarily 
required affords improvements in economy that mean 
important savings to the manufacturer. Electrifica- 
tion, as will be seen later, effects this economy. 

Before proceeding further, it may be advantageous 
to inquire more closely into the value of fuel 
economy to the sugar manufacturer. It has been 
mentioned that purchasing fuel is a costly item to 
the manufacturer, and an example will be quoted 
bringing home the importance of fuel economy: — 
Taking as an example a large mill turning out 35,000 
tons of sugar a season, since for every ton of sugar 
produced there will be about five tons of bagasse, 
the mill would have available for fuel 185,000 tons 
of bagasse. Even in the best appointed steam-driven 
mills, the bagasse only serves for about 85 per cent. 
of the fuel, so that the equivalent of 32,000 tons of 
bagasse has to be purchased. Five tons of bagasse 
are equivalent in heating value to about one ton of 
coal, so that 6,400 tons of coal must necessarily be 
purchased during the season. Sugar-cane fields are, 
in the majority of cases, very inconveniently situated 
with regard to the coal fields, and Cuban sugar 
millers, for instance, pay 30s. a ton for their coal in 
normal times. In the case quoted, nearly £10,000 is 
the cost of the extra fuel needed. 

The question then arises, can electrification with 
its inevitable economy either partly or wholly 
eliminate the necessity for buying extra fuel? Ex- 
perience shows that, without a shadow of doubt, it 
can eliminate the whole, and can, indeed, carry 
matters further. 

At first sight it might appear a work of superero- 
gation on the part of the electrical engineer to 
attempt to pursue fuel economy beyond the elimina- 
tion of purchased coal. But it is not so, and this 


introduces the point that in sugar manufacture, as in 
every other industry, electrification means increased 
production. Production increases of varying degrees 
of importance are experienced in electrically driven 
sugar factories in the various departments through 
the change from steám to electrical drive; but, at one 


step, in sugar manufacture the increase is of marked 


dimensions. 
maceration. 

After the cane has been crushed and rolled a certain 
percentage of sugar remains іп the bagasse. It is easy 
enough to extract it by washing the bagasse in warm 
water, but then the sugar can only be rendered avail- 
able by evaporating the water, and this means fuel, 
coal or oil. At a matter of fact, steam-driven mills 
find it uneconomical to resort to maceration to any 
extent, but they know the sugar is there to be ex- 
tracted, so that if electrification can effect such 
economies in the mill that exhaust steam is available 
for evaporating after maceration it can be very use- 
fully employed. Further mention is made of this 
point later. 


It occurs in the process known as 


(To be concluded.) 


TRADE STATISTICS OF BRAZIL. 


THE following figures show the imports into Brazil of elec- 
trical and similar goods during the year 1914. The figures for 
1913 have been added for purposes of comparison, and notes 
of increases or decreases, as the case may be, are given :— 


1913. 1914. Inc. or dec. 

Electric cable.— Dollars. Dollars. Dollars. 

From United States 162,000 80,000 — 82,000 
„ Great Britain 408,000 127,000 — 281,000 
„ Germany  .. .. 167,000 77,000 — 90,000 
„ Other countries 86,000 51,000 — 35,000 

Total 823,000 335,000 — 488,000 

Insulators.— 

From United States 64,000 32,000 — 32,000 
„ Germany  .. 104,000 41,000 — 63,000 
„ Other countries 30,000 17,000 — 13,000 

Total 198,000 90,000 — 108,000 

Electric machinery.— 

From United States 1,596,000 000 — 910,000 
„ Germany  .. 789,000 272,000 .— 517,000 
» Great Britain - 674,000 421,000 — 958,000 
„ France Es Li 197,000 123,000 — 4,000 
„ Other countries 161,000 118,000 — 43,000 

Total 3,347,000 1,620,000 — 1,727,000 


Electric motors. 


From United States 215,000 99,000 — 116,000 
„ Germany  .. 169,000 55,000 — 114,000 
. Great Britain 94,000 40,000 — 54,000 
„ Switzerland 38,000 22,000 — 16,000 
„ Other countries 81,000 7,000 — 74,000 

Total 597,000 223,000 — 374,000 

Stationary engines.— | 

From United States 10,000 21,000 + 11,000 
„ Great Britain 75,000 39,000 — 36, 

„ Germany  .. 221,000 37,000 — 190, 
,, Other countries ; 46,0000 + 34,000 
Total 324,000 143,000 - 181,000 

Industrial machinery.— 

From United States 969,000 158,000 — 111,000 
„ Great Britain 939,00 398.000 — 541,000 
„ Germany 1,252,000 309,000 — 943,000 
„ France 940,000 206,000 — 734,000 
„ Other countries „000 94,000 — 131,000 

Total 8,625,000 1,165,000 — 2,460,090 

Rails, fish plates, and railway accessories.— 

From United States 1,958,000 922,000 — 1,036,000 
„ Belgium 786,000 425,000 — 2,361,000 
„ France 3,678,000 365,000 — 3,308,000 
„ Germany 2,019,000 215,000 — 1, 804.000 
| Great Britain 718,000 166,000 — 552.000 
„ Other countries 77,000 123,000 + 46,000 

Total . 11,231,000 2,216,000 — 9,015,00Q 
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Dollars. Dollars. Dollars. Dollars. Dollars Dollars 
s aA 1913. 1914. Inc. or dec. 1913. 1914 Inc. or dec 

Lighting apparatus.— Scientific instruments.— 

From United States 49,000 99,000 — 20,000 From United States 118,000 61,000 — 57,000 
„ Germany 238,000 74,000 — 164,000 N ermany 174,000 101,000 — 73,000 
„ Great Britain 105,000 39,000 — 66,000 „ France a 000 60,000 — 34,000 
» Other countries 102,000 17,000 — 85,000 „ Great Britain 77,000 27,000 — 50,000 

— „ Other countries 31,000 13,000 — 18,000 
Total 494,000 159,000 — 335,000 
Other machinery (except agricultural).— Total ыў te 484,000 252,000 — 232,000 
From United States 2,187,000 909,000 — 1,278,000 ; 
Great Britain 2,185,000 1,269,000 — 916,000 — 
„ Germany „532,000 782,000 — 1,750,000 
»s ce 969,000 488,000 — 481,000 GEAR-DRIVEN DIRECT-CURRENT TURBO- 
„ Belgium 102,000 44,000 — 58,000 
„ Italy з 199,000 61,000 — 188,000 GENERATOR SET. 
„ Switzerland 110,000 66,000 — 44,000 —— 
T 1 and ne r RECENT developments in the science of gear cutting have 
j ö _ 205,000 101,000 158,000 attracted attention, chiefly on account of the introduction of 
Total 8.588.000 4.959.000 — 4.329.000 high-speed gearing in the.driving of ships, both mercantile 
#4 = е: and naval, whereby the lightness and economy of a high-speed 

Telegraph und telephone posts, and turbine can be combined with the efficiency of a low-speed 
bridge and fence material.— propeller. 

From United States 253,000 62,000 — 191,000 ere is, however, another field which offers great possi- 
, Belgium 587,000 92,000 — 495 000 . bilities for the use of gears in combination with turbines, viz. 
.. Great Britain 431,000 337,000 — 94,000 the driving of direct current generators. Certain mechanica 
„ Germany 445,000 197,000 — 248,000 and electrical difficulties, which will be touched on later, 
„ France a 000 39,000 — 53,000 appear to be inseparable from the design of D.c. machines of 
„ Other countries 51,000 17,000 — 40,000 considerable output'and running at a speed approaching that 

desirable for an efficient steam turbine, with the consequence 
Total 1,865,000 744,000 — 1,121,000 that up to the present D.C. generators have either been driven 

C ; by reciprocating engines, or, if turbine driven, have been 
opper wirs.— subject to undeniable limitations in speed or output, or in 

From United States 34,000 12,000 — 22,000 both. | 
„ Germany 84,000 138,000 — 66,000 The D.c. generator is essentially a moderate-speed machine, 
„ Great Britain 25,000 18,000 — 12,000 and does not lend itself readily to construction for the high 
„ Other countries 23,000 10,000 — 13,000 speeds of steam turbines. At the low speeds of gas and oil 

— — engines, both direct and alternating-current generators 
Total 166,000 58,000 — 118, become large and costly for their output, and a good efficiency 


Iron and steel wire.— 


From United States 
„ Germany na 
„ Belgium ve 
„ Great Britain 


„ Other countries 


Total 


Rubber manufactures.— 


From United States 
, Germany A 
„ Great Britain 
„ France 


„ Other countries 


Total 


From United States 
„ Great Britain 
„ Germany... 


„ Other countries 


Total 
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Fic. 1.—B.T.H. GEARED TURBO-GENERATOR. 
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can only be obtained by further adding to the cost. At the 
moderate speeds of so-called high-speed steam engines and 
motor-generator sets conditions improve, and sound, high- 
efficiency machines can be designed without difficulty. 

In building direct-coupled p.c. turbo-generators, mechanical 
difficulties arise in the construction of the commutator, in 
securing the armature windings, and in arranging that the 
running speed shall not be near the éritical speed. Electrical 
difficulties arise on account of the high reactance voltage of the 
colls undergoing commutation and high voltage per commu- 
tator segment. To ensure satisfactory operation a field struc- 
ture with compensating windings is usually employed, and the 
consequent extra excitation losses, together with the rapid 
increase of core loss, friction, and windage at high speeds, 
reduce the efficiency considerably in spite of reduced arma- 
ture copper and shunt field losses. e compensated field 
construction also considerably increases the cost and the time 
required to build a machine. 

As typical commercial efficiencies for the three types of 
generators, we may take 91 per cent. for a 250-kw. 440-volt 
low-s machine, 93.5 per cent. for a  moderate-speed 
machine of the same rating, and 89 per cent. for a generator 
running at steam turbine s . The reduction gear would 
have an efficiency of about 98 per cent., which gives 91.6 per 
cent. as the combined efficiency of the generator and gear. 

Geared turbo-generator sets can now be built for practically 
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any output to compete in cost, efficiency, reliability, and floor 
space with either turbo-alternator rotary equipments or 
reciprocating engine sets. 

As indicated above, the gear-«riven generator is built on 
normal lines, and therefore calls for little detailed descrip- 
tion. Being designed to run at a fairly high speed, so as to 
kéep the cost of gear and generator at a minimum, all details 
of design require careful attention. 

The practice followed by the British Thomson-Houston Co. 
to produce a sound, highly efficient, moderate-speed generator 
may be outlined as follows :— 

Thin laminations of special steel are used for armature 
core and pole faces to FA ри the core loss, as the frequency 
of the armature currents before commutation will be 40 to 
50 cycles per second. Armature clamping bolts which pass 
through the core are insulated to reduce eddy currents. The 
air gap is made longer than would be the case with a low- 
speed machine, so that the distortion of the main flux caused 
by armature reaction is reduced. 

The commutating poles are so designed that over the whole 
working range from no load to the guaranteed overload the 
commutating flux is practically proportional to the load on 
the machine. The нышат air gap is adjusted on 
test so that the reactance volts of the coils undergoing commu- 
tation are exactly neutralised. Diverters across the commu- 
tating-pole windings are not used, as, although they form a 
convenient method of test adjustment, the amount of current 


diverted is apt to vary on account of changes of resistances ` 


due to temperature and variation of the resistances of con- 


= 
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nections, which in the case of low-resistance windings may 
form an appreciable item, Also, on varying loads, a plain 
diverter will not take a uniform share of the current, as its 
inductance is very much less than that of the winding. 
Inductive diverters are difficult to adjust and are not satis- 
factory. 

Even when adjusted to operate perfectly up to heavy over- 
loads, commutating machines are always liable to flash over 
on heavy short circuits. To minimise the risk of flash- 
ing over and to reduce the damage caused by а flash, the 
clearance between adjacent brush brackets should be kept a 
maximum and the space between the commutator and the 
bearing should be kept free from bus rings or earthed metal 
parts, as the flash always tends to spread outwards from the 
machine. Reference to the accompanying illustrations will 
show that the B.T.H. design of brush gear fulfils these 
requirements 

A substantial brush yoke supported from the magnet frame, 
brush springs designed to prevent brush chatter. and a care- 
fully balanced armature, eliminate the mechanical causes of 
unsatisfactory commutation. Graphite brushes reduce the 
commutator loss to a minimum and rapidly produce a hard 
река skin on the commutator, the wear of which is very 
slight. 

Equaliser rings fixed in an accessible position at the back 
of the armature prevent unbalanced magnetic pulls and 
equalise the distribution of the load between the several 
paths through the armature, which is, of course, parallel 
wound. The choice of a suitable speed and number of poles 
limits the volts per bar to a reasonable figure. The armature 


windings are secured against centrifugal force with an ample 
factor of safety by means of fibre wedges in the slot portion 
and steel wire binding bands on the ends. 

A set recently installed by Mr. Cameron Gibson, the borough 
electrical engineer, in the power station of the Nuneaton 
Corporation 1s an interesting example of a gear-driven set. 
It consists of a B.T.H. shunt-wound generator having a 
normal output of 1,500 amps. at from 470 to 500 volts, driven 
through double-helical ep Ву a B.T.H. Curtis turbine 
of 750 KW. normal capacity. e set has an overload capacity 
of 25 per cent. for two hours and 50 per cent. for five minutes. 
The complete set has been constructed by the B.T.H. Co., 
and the turbine is of their standard three-stage design, as 
used for driving alternators, and runs at 3,250 R.P.M., the 
gearing reducing the speed to 600 R. P. Mx. for the generator. 
The turbine drives the рио shaft through a double claw 
coupling, which allows the pinions to take their correct axial 
position without any end thrust being transmitted to the 
turbine shaft. The armature spider is bolted direct*to a large 
flanged coupling on the low-speed shaft, the bearings of which, 
consequently, carry a portion of the armature weight. 

The gears and bearings are completely enclosed, and have 
a copious supply of oil from the main oil-pressure system of 
the turbine, which also operates the servo-motor of the 
governor gear. A return pipe from the bottom of the gear- 
case leads the oil back to the main oil tank, whence the oil 
pump on the turbine delivers it through an oil cooler back 
to the supply pipes. 

This set was put on commercial load in January of this 
vear, after exhaustive tests in the shops of the B.T.H. Co. 
had proved that the ‘guarantees were fully met, and the com- 
pletely satisfactory manner in which the set has behaved 
since its installation has given all concerned perfect confidence 
in the future of this combination. 


NEW ELECTRICAL DEVICES, FITTINGS 
| AND PLANT. 


Electric Heating Resistors. 


In the Electrical World an abstract of a German article is given 
in which the author describes heating resistors produced by the 
Schoop “spray process.” The metal which is to be sprayed passes in 
the form of a ribbon through a pistol in which it is melted and shot 
out in spray form on to the surface which is to receive the deposit. 
One method of application is to cover a plate of clay, porcelain, 
slate, &c., with a thin film of metal by the spray process and then 
saw cross lines out of the metal film, as shown in fig. 1. These lines 
start alternately from one side and from the other side, but do not 
pass all the way over to the other side. In this way a continuous 
zigzag ribbon is obtained, as shown in the illustration. The con- 


Р 
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FIG. 1.—PLATE RESISTOR. FIG. 2.—SPIRAL RESISTOR. 


nections are made at the points + and —. Another method of 
application is to produce this resistor ribbon not on plates but on 
hollow cylinders, as shown in fig. 2, where a is the ribbon апа? 
represents the underlying clay tube. This resistor is particularly 
applicable for heating rooms. Through holes in the bottom, cold 
air enters into the interior of the cylinder; it is heated inside the 
cylinder and rises upward eo that fresh cold air flows in at the 
bottom. А third method of application is to produce metallic 
resistor ribbons in artistic forms directly on the tiles of bathrooms, 
kitchens and other rooms. If at any point such a ribbon resistor 
is not thick or broad enough, the deficiency can be easily remedied 
by the spray process, 
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New G.E.C. Mining Telephone. 


THE GENERAL ELECTRIC Co., LTD, of 67, Qaeen Victoria Street, 
EC., has recently put on the market a flame-proof and watertight 
telephone known as the G.E.C. magneto mining telephone K 8098 
(L915 type). The case is of cast-iron, the joint between the case 
and the lid being made by machined flanges 1in. wide. When the 
lid is bolted to the case, the joint is both watertight and flame- 
proof—i.e., any escaping hot gases are so thoroughly cooled in 
passing between the flanges that they cannot possibly ignite an 


FIG. 3.—New G.E.C. MaGneto MINING TELEPH NE 
K 8093 (1915). 


explosive mixture outside the case, even in the unlikely event of 
an internal explosion. Tae entire equipment is of high standard, 
and is manufactured by the Peel-Conner Telephone Work», Ltd., 
of Salford. The internal unoc:upied space is kept down to a 
minimum s0 as to limit the amount of explosive gas which might 
accumulate. 

The telephone equipment comprises :—A four magnet tropical 
type generator, with the armature wound to a resistance of 300 
ohms, and fitted with a very strong handle working through a 
fiame-proof and watertight gland; a polarised bell movement 
fitted with two 3-in. bell gongs, protected by an iron cover; a 
long-distance speaking, solid-bick, transmitter fitted in an iron 
chamber on the front of the lid, the diaphragm of which is pro- 
tected by brass gauze; an induction coil; a double-pole '' Ball“ 
receiver fitted inside the instrument, the diaphragm end being 
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Fic, 4.—G.E.C. MINING TELEPHONE, SHOWING INTERNAL 
ARRANGEMENTS, 


fitted with a cam arranged so as to revolve when the listening tube 
(which is placed on the left-hand side of the instrument) is lifted 
to the ear; the cam is fixed on to the receiver and revolves with 
it, thereby pressing together a bank of springs which control the 
primary and secondary circuits; the gland through which the 


tube passes is flame-proof and watertight ; also two G.E.C. dry 
cells fitted on the inside of the lid. 

Attached to the bottom of the cast-iron case is a chamber which 
contains line terminals, and lugs are provided for fixing. 

All mining requirements are met іп the best possible manner 
and all Home Office regulations are complied with, 


€ Ediswan " Cireult-Breakers. 


THE EDISON & SWAN UNITED ELECTRIC LiGHT Co., LTD., of 
Ponder’s Ead, Middlesex, have for some time past s in 
circuit-breakera, and a recent pamphlet (No. A3112) gives parti- 


Fic. 5 —"W" TYPE " EDISWAN” CIRCUIT-BREAKER, 


culars of types W and E.“ The former, illustrated in fig, 5, 
is built for currents of 150 to 6,000 ampe es, the mechanism con- 
sisting of a substantial toggle movement, with loose handle so 
that the breaker is free to operate electrically even though the 
handle is held. The breaker is designed to clear all ordinary arcs 
without assistance from the magnetic blow-out; a wide, quick 
break is arranged and the magnetic flux for the blow-out is excited 


FIG. 6.— E ТүрЕ " Episwan”’ CiBRCUIT-BREAKEB. 


by the flow of current to the auxiliary contacts, no winding of any 
sort being used. 

The contacts have a wiping action, and the catch is external, and 
can be adjusted at any time. 

The breakers are fitted w th time limit, reverse, overload and no- 
voltage releases as required, and built in single and double-pole 
patterns, 

The "E" type circuit-breaker, figs. 6 and 7, is made for currents 
up to 350 amperes at 600 volts and in both open and enclosed 
patterns, an explosion-proof case being provided for colliery work. 
Constructionally it follows generally the previous type, but when 
enclosed an external handle is fitted. 
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F Time limit, reverse, overload and no-voltage releases can be 
fitted as desired; the principle of the reverse release used in both 
the "W" and "E" types of breaker is based on a purely polarity 


effect, which gets over the difficulties often associated with the 
differential winding system in the event of quick and heavy 
current reversals, 


LEGAL. 


HAMILTON r. MARCONI'S WIRELESS TELEGRAPH Co., LTD. 
(Concluded from page 138.) 


Мв, POLLOCK, in summing up the defendants’ case, said that the 
dismissal took place on January 13th, 1913, and the contract of 
May, 1910, between the plaintiff and the defendant company, ran 
for the definite period of three years, and so would have continued 
until May, 1913. The agreement was, according to the verdict of 
the jury, improperly broken by the defendants in January, 1913, 
and they were asked by the Judge to give damages in respect of 
the pecuniary profit Mr. W. Hamilton would have received if he 
had not been improperly dismissed, and they gave him, in respect 
of the first period, a sum of £640. There was evidence before the 
jury, and it was admitted that in respect of that period there was 
certainly a sum of £140 payable to him, but by reason of an order 
that had been made, and an agreement between Sir Edward Carson 
and Mr. Duke, it was contemplated that there would have to be a 
further inquiry as to damages. Therefore, it was known to the 
jury and all persons at the trial that at the time £140 was put 
forward it might not be the full sum which would be payable in 
respect of the broken period. It was fair to say that no jury could 
have at that time believed or supposed that there was finality in the 
£140. They must have taken that £140 coupled with the position 
which they knew existed—viz., that an account had to be taken. 
Mr. Justice Avory at the trial directed the jury that the plaintiff 
was entitled to damages for loss sustained by breach of the agree- 
ment and for pecuniary benefits which he might have derived from 
the agreement ; and, further, that he was entitled to such sums as 
they thought he might have earned up to May, 1913. The jury 
estimated that sum at an additional £300, and he submitted that 
that closed the matter in respect of the period from January to 
May. Plaintiff could not be given any further sum unless it could 
be shown that the business done during that period overtopped 
that amount. The inquiry had, on the contrary, shown that 
he was not really entitled to the 4300. The award 
represented a concluded matter, and, in addition to that, 
he had got the sum of £1,700 in respect of the value 
of the chance that the agreement should have continued for 
another three years down to 1916. He asked the Court to find 
that over the two periods the plaintiff had been compensated, and 
that for the further three years he had also been compensated by 
the sum awarded by the jury, and if the plaintiff asked for com- 
mission on sales effected between the periods of January and 
May, 1913, he was asking to be paid his commission twice over. 
The agreement was determined by a period of three years, and the 
plaintiff was to be paid 5 per cent. on the gross valua of the sales 
in return for services rendered and his giving exclusive attention 
to the business of the company, therefore the agreement could not 
be for the period of his natural life. He was only entitled to be 
paid for the period during which the agreement was running. 
The claim in relation to the high-power stations, or the Imperial 
wireless exchange, said counsel, rather startled him, because when 
he looked at the agreement itself, it appeared he was to be paid on 
the sales effected by the company, as and when such payments 
became due and payable, and when the amounts were received by 
the company. The fact was that no money had been received in 
respect of those stations. The plaintiff then said he was entitled 
to be paid, because if the contract had not been abandoned there 
would have been a prospect of his being paid. It was impossible 
for an agent tocharge his principals with a breach of agreement 


if they found it n to withdraw in order to get better 
terms. As to the claim in relation to the sale of the Amalgamated 
Wireless Australasian Co., Ltd., he said that it was a claim prompted 
by an over-sanguine spirit, which did not really know what the 
true facts were. There was a rivalry existing between the Berlin 
Co. and the Marconi Co. and the German Co, worked in 
Australia through the Australian Wireless Co. The rivalry 
became acute, and it was determined to try to put an end to it. 
The agreement of March 6th, 1913, was accordingly entered into— 
an agreement which contemplated taking over the German Co. 
and the Australian Co. by & new company to be formed. The 
intention waa to take over the business as from October, 1912, 
which was after the agreement of the plaintiff had lapsed. That 
sale to the Amalgamated Co. was not a sale which was contem- 
plated by plaintiff's agreement. As to the shipping contracts 
with the British India and Shaw, Savill lines, he contended that 
the plaintiff had no claim which could be substantiated. The 
evidence showed that those companies were fully alive to the 
importance of having the Marconi wireless, and after the evidence 
if was impossible to say that the contracts with those companies 
were gecured by the plaintiff. 

Mr. HEWART, K. C., in summing up the ocase for the plaintiff, 
repudiated the suggestion that the plaintiff was seeking to 
recover damages to which he was not entitled. The plaintiff was 
wrongfully dismissed from his position as agent, and in respect 
of that dismissal he claimed damages, and in addition certain 
sums to which he believed himself entitled under his agreement 
as money earned. But, unfortunately, the books and documents 
were in the possession of hisemployers. He had no access to them, 


апа when he came to close quarters he was bound to a certain 


extent to go upon such information as he had, which in many 
reapects was necessarily imperfect. The position taken up by the 
defendant company was that they did not owe plaintiff a single 
penny, but when they delivered their defence, they admitted owing 
him £117. Then, towards the end of a long trial, the defendants 
admitted that they owed Mr. Hamilton a further sum of £140, 
bringing the total upto £257. Again, at a late stage of the pro- 
ceedings, the defendants admitted that they owed another sum of 
£432 odd; so that up to that point—the last stage of the pro- 
ceedings—it was admitted that the company owed Mr. Hamilton 
£689, and, in the course of the present inquiry, it appeared 
that they owed him a further sum of £30 in respect of 
a steamship. Under these circumstances, it did not come with 
a very good grace for the defendants to speak of 
plaintiff approaching the question of damages in too sanguine a 
mood, or that he was asking for damages which existed only in 
his imagination. As to the claim for commission on the three 
Australian destroyers under the agreement of May 19th, 1910, if 
the defendants were liable it was not denied that the amount of 
their liability would be £103 15s. But it was said on behalf of the 
defendants that they were not liable at al), inasmuch as the con- 
tract out of which the sale arose was antecedent to May 2nd, 
1910, the date from which the plaintiff's agreement ran. He sub- 
mitted that the position which the plaintiff had taken up wasa 
right one as the terms of his agreement was "on sales effected,” 
and he submitted that the true date of the sale was that at which 
the agreement was reduced to writing, which was subsequent to 
the date of the plaintiffs agreement with the company. As to 
the sale of the four field sets to the Australian Government: 
What now appeared was that plaintiff had never received any 
commission on those four field sete, and that the order was given 
for them on January 25th, 1913. It was also common ground 
that if the defendants were liable in that case they were liable to 
pay the sum of £120, and the contention he had to meet was the 
contention as to the broken period between the time he was dis- 
missed and the time his agreement for three years was to come 
toan end. There had been an order made in the action in March, 
1914, reserving all questions of account, and it was after, and 
subject to,.that order that the trial before the judge and jury took 
place. What happened was that towards the end of that inquiry 
& document which they now knew was prepared by Mr. Cappalare 
was to some extent made use of and was handed to the judge, and 
it appeared that for the period from January 13th to May 2nd 
the defendants admitted that payments had become due to the 
plaintiff to the amount of £140, They knew now from Mr. 
Cappalare that if the document had been explained by some one 
who understood upon what basis it had been drawn up, it would 
have been impossible to state as a fact that the sum of £140 and 
no more was what was due to the plaintiff in respect of the broken 
period. That figure being before the jury, it was no doubt taken 
into account by them. The question of what was really the 
total due to the plaintiff was never before the jury. On the 
question of royalties, counsel said, the facts were not in dispute. 
What happened was that certain battleships of the Australian Navy 
were constructed under the supervision of the British Admiralty 
with Marconi's wireless telegraph installed by the Admiralty. 
He submitted that it was actually a sale of the right to use 
the apparatus, if not a sale of the apparatus itself. Those 
ships were installed before January 9th, 1913, and he submitted 
that the royalties were part of the price. They were really 
deferred instalments of the purchase price. The plaintiff un- 
doubtedly did much work in connection with the Australian busi- 
ness, and that high power stations were part of the work was not 
disputed. The evidence was that in 1910 he went to South Africa 
and Australia, and put the question of the wireless chain before 
the authorities, and had otherwise taken an important part in con- 
nection with it. When the contract was made between the 
Marconi Co, and the British Government, Pretoria and Singapore 
were included. Those stations were to cost £60,000 each, and were 
expected to yield royalties of from £4,000 to £30,000 a year. Th 
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plaintiff's submission was that he, acting as agent on behalf of 
his princi had done his pert fully in the matter, and had suc- 
ceeded, The contract was made, and in February, 1913 it was 
repudiated by the defendants themselves of their own choice, and 
the point was that when the plaintiff had performed his part, and 
the contract went off because of repudiation by his principals, the 
elaim against the principals was a good one. He submitted that 
under those circumstances the plaintiff was entitled to the oom- 
mission which he would have received had the contract been 
carried out, 

The REFEREE: Had he gone so far that they were certain to get 
the money? They had a contract which was subject to the 
approval of the House of Commons, and the contract was not 
completed unti] it had been approved ? 

Мв. HewaktT said it would be no part of the plaintiff's duty to 
secure the approval of the House of Commons. The defendants 
had wrongfully repudiated the contract, and therefore the plaintiff 
wasin the same position as if they had received the money. 
Referring to the claim relating to the British India, Burma and 
Malay States stations, counsel said the contract was that in oon- 
sideration of plaintiff devoting his whole servioes to the company, 
he would receive commission on all sales effected within the 
territory mentioned. The "all," he contended, covered any limita- 
tion as to time. E 

The REFERRE : The sgreement says that he shall give the whole 
of his services exclusively, and that points to the fact that it was 
intended to limit it to such time as he remained giving his services, 
and that was for a period of three or six years. 

MR. HEWART said that what was contemplated at the time 
the agreement was made was that the Marooni Co. was to absorb 
the Pacific Radio Telegraph Oo., Ltd., when the plaintiff would be 
offered the post of managing director. What was intended was 
that Mr. Hamilton should be their permanent representative, and 
that he should always receive his commission. In arriving at & 
decision, the Referee would have to consider the agreement as a 
whole. 


Mr. VERET on Saturday, July 31st, delivered judgment. Не 
said that by the order of Mr. Justice Avory, ia the King's Bench 
Division, he had been called upon to take an account in the 
ease of Mr. Hamilton's claim against the Marooni's Wireless 
Telegraph Co. The plaintiff claimed that in breach of an agree- 
ment of May, 1910, the defendants had not paid him 5 per cent, 
commission on sales within his territory, and that they had not 
paid him, as agreed, £10 per ship in cases where contracta for the 
installation of wireless had been obtained through his instru- 
mentality. He also claimed 5 per cent. on all salea in South 
Africa. The defendants had paid into Coart with an admission of 
lability £482 and £600, but they denied liability in respect of 
all claims except those admitted. The commission claimed in 
respect of the three Australian destroyers iavolved the construction 
of the agreement of May, 1910, between the company and the plaintiff, 
which said that the plaintiff should receive a commiesion of 
& per cent. on all sales within his territory, and the question was 
as to when the sales were effected. The order was given before 


eie must be regarded as having taken place at the date of the 


he was, therefore, entitled to recover oommies'on upon 
them to the amount of £103 153. As to the sale of the four field 
seta for the Australian Government, the order was given during 
what had been termed the broken period prior to May, 1913, and 
for the defence it had been contended that the jary had dealt with 
that claim in the sum of £640. After careful consideration of 
the arguments and the observations of the judge, he came to the 
eon siusion that the jury had not des lt wich that matter, and that 
he would have to take account of what was due to the plaintiff in 
relation to it. As the sale of the field sets was effected. between 
January and May, 1913, the plaiatiff was entitled to his com- 
mission on it. The defendante said as to the Australian battleships 


ta to the defendants did not come within the sgreement 
ef 1903 with the Admiralty, and he found that the plaintiff was 
entitled to his commission to the amount of £157 10a. The claim 
In relation to the high-power stations was made under the agree- 
meat of July 19th, 1912, which provided for commission on all 
eales effected, and the plaintiff said that commission was due to 
him оп a large sum which, he said, the defendants would have 
peceived in respect of stations at Pretori» and Singapore had they 
been erected. As a matter of fact, no stations had been erected, 
but the plaintiff contended that the defendants wrongfully 
repudiated the agreement and so prevented the receipt of the money 
upon which the plaintiff would have been entitled to commission 
had not the agreement been repudiated. The contract of January 
16th, 1913, required to be ratified by the House of Oommons, and 
until that was done the plaintiff was not entitled to receive the 
money. There was here a contract which enabled the defendants 
to receive the money even if there had been no default on their 
part. He found it had not been proved that if the defendants had 
mot repudiated the contract the ratification by the House of 
Commons would have been obtained. It had not been proved that 
the repudiation was the cause of the ratification not being obtained, 
snd upon the whole of the evidence he found that the plaintiff 
had failed to prove that he was entitled to the commission as 
claimed. As to the claim for damages for breach of contract, he 
had to consider what were the chances of the defendants obtain- 
ing the ratification and receiving any money, and what commission 
the plaintiff had lost. He found on consideration that the plaintiff 


had not suffered any damage. As to the sale to the Amalgamated 
Wireless Australian Co., the plaintiff's agreement provided that if 
the defendants should create a company to take over the business, 
the plaintiff should be offered the post of managing director. The 
arrangement, in his (the Referee's) opinion, waa that there should be 
an amalgamation of the Australian businesses so as to avoid com- 
petition ; that there should be a taking over of the old business 
by anew company. The actual transfer was dated November 12th, 
1918, and it was provided that the profits under the new arrange- 
ment should date from October, 1912. The plaintiff contended 
that the date was immaterial, because it was intended that his 
commission on the sales should be for life; as to the claim for life, 
the agreement provided that the plaintiff was to be sole agent, and 
that his appointment should be for three years subject to deter- 
mination in May, 1911, and that should business be satisfactory 
there might be & continuation for another three years; it was 
further provided that in consideration of the services he was to 
render to the company and in consideration of the fact that he 
was to devote his whole time to the benefit of the company, he 
should receive his commission. In his opinion, when the con- 
sideration, which was to give his services, , the agree- 
ment to рау the commission ceased. On the construction of 
the agreement he found the plaintiff was not entitled to com- 
mission on sales effected after May 2nd, 1916, for whi 
period the jury had given him damages. On the whole of the 
evidence he found, whether the date of the transfer were taken at 
1912 or 1918, that the transaction was not such а sale as was ооп. 
templated by the agreement, and plaintiff was not entitled to any 
part of the commission which he claimed. Next, there was the 
question of the shipping contracts, and he decided that no com- 
mission was payable in respect of the Union Steamship Co., of New 
Zealand. As to the British-India and the Shaw, Savill Com- 
panies the question was, did plaintiff sesure the contract, and was 
accordingly entitled to his commission on the transaction? 

After carefully studying the evidence in relation to that matter, 
he came to the conolusion that plaintiff had not proved that he 
secured those eontractse, and he was, therefore, not entitled to oom- 
mission upon them. As to the New Zealand warships, it had not 
been proved that the defendants received any money in respect of 
them, and the plaintiff was, therefore, not entitled to commission. 
The same observation applied to the Malay States and the Australian 
Navies. The claim in relation to the British Iadia, Burma 
and Malay States stetions depended upon whether plaintiff was 
entitled to commission for life, and as he was not entitled for life 
he was not entitled to commission in that case. On the whole, he 
found that the plaintiff was entitled to £482 8s. 11d. and £411 5s., 
which was more than covered by the amount paid into Court. 
The jadgment of the King's Bench Court provided that the 
plaintiff should recover the costs of the action, and it wa», there- 
fore, not for him to deal with the question. 

The R&FEREE intimated that he would report his finding to the 
jadge, and that in his written report he did not propose to say 
anything about costs. | 


COMPENSATION CASE. 


A SETTLEMENT was intimated in Danfermline Sheriff Court, on 
Monday, July 26th, of a compensation action at the instance of 
the widow and relatives of a labourer against Messers. C. E. Taylor 
and Co., electrical engineers, Crombie Ordnance ‘Works. The 
lab»urer was killed ia December last by an overhead orane falling 
upon him. Pursuera sued for £195, and have accepted tender of 
£100. 


AN AUSTRALIAN CUSTOMS CLAIM. 


Tur Melbourne Age reports a reserved jadgment, delivered on June 


13th, in the High Court, respecting a claim by the Collector of 
Castoms for Victoria. Oar contemporary states the details as 
follows :— 

Plaintiff in the original action was Ralph Sadlier Falkiner, 
trading as the Falkner Electric Co., in Melbourne and elsewhere, 
and deferdant was Percy Whitton, the collector of Customs for the 
State of Victoria. About November, 1913, plaintiff imported into 
Victoria a motor-car, with two benzine motors, each 100 to 120-H.P, 
capacity, and one double-dynamo chassis and tea electric motor- 
wagons chassis, with certain accessories. These were all manufac- 
tured in the United Kingdom. A dispate arose between plaintiff 
and defendant as to the rate of duty payable in respect of the 
goods. Defendant contended that the motor-car chassis was 
datiable as a locomotive traction or portable engine, and that the 
wagons chassis were dutiable as vehicles nei. Plaintiff asserted 
that the mo or- car chassis and the wagon chassis were only duti- 
able аз the chassis of motor-car lorries or wagons, and that the 
accessories were dutiable as vehicle parts n. e. i. Defendant 
demanded the sum of £871 аз daty in respect to the motor-car 
chassis and accessories, and £3,720 as the duty in respect of wagons 
chassis. Plaintiff, on July 10th, 1914, psid the daty uader protest. 
It was alleged by plaintiff that the duty legally payable іа respect 
of the chassis amounted to the sum of £684 only, and in respect 
of the chassis £39, and proceeded against the collector of Customs 
for the recovery of £3,917, as part of the sum paid under protest. 
The action came on before Mr. Justice Hood, who, on December 
16th, 1914, gave judgment for plaintiff for £3,917. Against this 
decision the collector of Customs appealed, on the ground that it 
was wrong in law. 

Mr. Justice Isaacs said that the burden rested with the 
plaintiff to prove the contrary to what the collector of Customs 
asserted, that was, that the sum claimed was not legally olai nable. 
The only question at issue was: Hai more money been paid into 
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the publio revenue in respect of the goods than the law required ? 
Plaintiff's caee was that tbe articles were within the item whioh 
read: Chassis of motor car, lorries and wagons, ad rval., 5 per cent.“ 
If they were, plaiatiff succeeded ; if not, he failed. According to 
the strict construction of plaintiff's pleading, the Court would 
have to regard each of the vehicles as a whole, that was without 
considering the frame as a separate article from the body. 
Plaintiff's argument besides claiming the vehicles themselves as a 
car and wagons had also treated each frame as being: separate, as 
if the particular body with which it came were detached legally 
as well as mechanically. The parts were in fact and reality 
separately imported, and the possibility of future combination was 
not a matter which the Customs oould insist on. But, on the 
other hand, if in truth a complete machine were imported by the 
same person, at the same time, though its parts were disconnected 
for convenience or otherwise, his Honour was disposed to the view 


that the Crown could properly regard the importation in its 


integrity, as that of the one machine, and claim duty on that 
пасоше His Honour was of opinion ‘that the appeal should be 
allowed. 

Mr. Justice Higgins, Mr. Justice Duffy and Mr. Justice Rich 
concurred, | 

The CHIEF JUSTICE delivered a dissenting judgment, in whioh 
he thought the appeal should ba dismissed. 

The appeal was allowed by & majority decision, with costa. 


WAR ITEMS. 


Berlin Traffic Conditions In War Time.—The influence of 


the war has had an appreciable effect upon the passenger traffic in 
the German capital. During the firat half of the present year the 
decline in the receipts of the Grand Berlin Tramways Co. and ita 
associated undertakings amounted to 6°9 per cent. as contrasted 
with the corresponding half in 1914, and the decrease in the case 
of the Grand Berlin Tramways Co. alone was 6 1 per cent. On the 
other hand, the Underground and Elevated Electric Railway Co. 
experienced a diminution of 25 per cent, whilst the receipts of 
the Berlin Omnibus Co. receded by 49'7 per cent. as compared with 
the first six months in 1914. It is assumed from these figures 
that traffic has been diverted from the railway and the omnibus 
services to the tramways, and that the shrinkage in the receipte 
of the omnibus company is mainly due to tho withdrawal of most 
of the highly remunera'ive motor-'bus lines and the greater use 
made of horsed vehicles in their place. The tramways company, 
however, is the only undertaking which has come forward with a 
proposal for the revision of its fares, which is now before the 
responsible authorities for sanction or rejection. What is desired 
is to bring into operation now the right which the company will 
ba able to exercise in 1920 by virtue of an existing agreement with 
the municipal authorities. It is pointed out by the directors that 
great caution has had to be maintained hitherto in regard to the 
use of the 10 pfennigs (1}d.) fare, which has enabled passengers 
to travel for a distance of over 9 miles, in order to provide a 
return on the capital invested in the undertaking. S» long as the 
receip's constantly increased, which was at the rate of about 34 

er cent, per annum un-il 1912, there was an advance in the surplus 
on working, but the latter declined in 1913 by £41,000 aud by 
£128,000 in 1911. The principil reason for the diminution is 
attributed to the growth in competition, particularly on, the part 
of the underground electric railway and the motor omnibuses, 
whilst the higher wages granted in 1911-12 have placed an addi- 
tional charge upon the company of £50,000 per annum, apart from 
an augmentation in the interest service on the loans. In addition 
the cost of materials has risen since the war began, and further 
expenees have been incurred in grants made to employós and to 
dependents of employés called up for service, these being estimated 
at £75,000 per annum. It can already be foreseen that the extra 
expenses will render the working results for 1915 lees satisfactory 
than in 1914, when a dividend at the rate of 6 per cent. was paid. 
But two years hence fresh competition will be encountered on the 
opening for traffic of the A.E.G. high-speed railway and the 


municipal railway connecting the north and the south of the. 


city, and the extension lines of the Berlin Elevated and Under- 
ground: Railway. Under these circumstances the company has 
asked permission to revise the tariff, eo that the fares shall be 
henceforth 10 pfennigs (111.) for distances up to 310 miles, 
15 pfennigs (1`751.) up to 465 miles, and 20 pfennigs (2:35d.) for 
further distances. It is submitted that the ruggested increases 
would only affect about 15 per cent. of the passengere, that the 
additional receipts thereby expected would merely serve to defray 
the higher wages paid during the war, and intended to be con- 
tinued also in the future period of peace, and that any surplus 
remaining would have to be divided among the local authorities 
forming the public purposes union, so that there would be very 
little left for the tramway company, which would be unable to 
pay a higher dividend therefrom, 

Lighting Supply in the War Area.—The report of the 
Upper Rhenish Power Works Co., of Mulhausen (Altace), whose 
share capital of £1,000,000 is held сһієНу by the Municipal 
Council of Mulhausen,the Zurich Bank for Electrical Undertakings, 
and the Electric Light and Power Investment Co. of Berlin, 
states that the supply of energy constantly increased down to the 
outbreak of the war, when, however, sales were detrimentally 
affected through the area being comprised within the field of war 
operations, At the end ofthe financial year (March 31st, 1915) the 


number of towns and localities supplied was 216, as compared 
with 190 on the same date in the preceding year. Daring the 
first four months the turnover reached 19 122,000 Kw.-hours, as 
contrasted with 12,389,000 Kw hours in the equivalent period 
of 1913, but in the succeeding eight months of war the sales were. 
20,373,000 Kw.-hours, as against 32,888 000 Kw.-houre, being a 
total reduction of 6,482,000 Kw.-hours for the year. It was 
im possible to realise economies in working expenses to get against 
the decline in the turnover, as the supply is based mainly upon 
the utilisation of water power in connection with which the coset 
of production changes but little even when the output is considerably 
decreased, whilst at the same time the other working expenses 
were increased through the difficulties of transport anc the higher 
cost of materiale. The gross profits declined from £73,000 in 
1913-14 to £40,000 in 1911-15, and the net profits from £58,000 
to £23,000 in the two years respectively. Most of the latter sum 
has been placed to the renewal fund, this result comparing with a 
dividend of 6 per cent. in each of the two previous years. The 
total damage sustained by the plant is unaacertainable, as a con- 
siderable portion of it is within the fighting area and ia not 
accessible, but the material damage caused in the districts whioh 
are accessible is eatimated at £25,000. 


Russian Platiaum.— According to a report received in Basle, 
Switzerland, from Petrograd, the Russian Minister of Finance has 
prohibited the export of platinum to neutral countries. The 
existing stocks of the metal are to be taken over by the Govern- 
ment for use in connection with the construction of Sikoreky 
aeroplanes. | 

Tramway Workers and the War Loan.—The Manchester 
Tramways Committee has been asked by the employés of the 
department to grant facilities whereby the workers may be enabled 
to contribute to the War Loan by means of small weekly pay ments, 
and the matter has been left with the chairman, the deputy- 
chairman, and the general mansger, with power to deal with it. 


Trade Openings Abroad.—CANADA.— An engineer in Montreal 
wishes to secure the representation of United Kingdom manu- 
facturers of power plant apparatus and equipment. Application 
should be made to the Commercial Intelligence Branch of the 
Board of Trade, 73, Basinghall Street, London, E.C., for the name 
and address of the inquirer. 

AUSTRALIA.—A firm in Melbourne is desirous of securing the 
sole agency for Victoria and Tasmania of a United Kingdom firm 
manufacturing direct. current and three-phase motors, lamps and 
electrical goods generally. Communications in this connection 
should be addressed to the office of the Agent-General for Victoria, 
Melbourne Place, Strand, London, W.C. 


CORRESPONDENCE. 


Letters received by us after 5 Р.м. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


Branch Offices. 


In your last issue, Mr. Erimus is kind enough to suggest that 
manufacturers’ branch offices are being used as umbrellas for 
shirkers. No doubt Mr. Erimus has taken all sides of the 
question into consideration before rushing into print; if so, I 
shall be glad to hear his solution of the problem —which is the 
problem of many brauch office men —how із it possible to support 
one’s wife and meet obligations out of a separation allowance 
which would not even meet the rent and rates account? Does Mr.- 
" Erimus" propose that such duties should be neglected, or is he 
prepared to guarantee sufficient'inoome? If the latter, as soon ae 
the guarantees are satisfactorily fixed up, I can answer for one 
more recruit, | 

R. M. M. 


August lst, 1915. 


Electrometallurgical Alloys.— The report for 1914 
of the Swiss Socié'é Electro- métallurgique Paul Girod, of Neuchatel, 
whose investments and works are chiefly situated in France, and 
whore production is closely associated with the armament industry, 
shows that the war has exercised an unfavourable influence on the 
financial results. Not only so, bnt the convention hitherto exist- 
ing between the different makers of alloys has been pre judicially 
affected by the war, resulting in a decrease iu. orders and causing 
difficulties in the working of patents. The French Compagnie dea 
Forges et Aciéries Electriques (Paul Girod), whose share capital of 
£160,000 is held a most entirely by the Swiss company, realised 
net profits of £22,000 in 1914, as compared with £29,000 in the 
previous year, but the parent company had had to increase the 
credit granted to the French undertaking. Since the close of 1914, 
however, a favourable change had taken place, the credit had been 
considerably reduced and the prospects of the French company 
were good. The accounts of the Swiss company indicate net 
profits of £7,200 on an ordinary share capital of £180,000, and 
this sum, together with the balance brought forward, and the 
extraordinary reserve fund of £103,000, has been applied 
to depreciation, making в total of £131,000 set aside for this 
purpose for 1914, 
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REVIEWS. 


The Dynamics of Surfaces, by Prof. Dr. Med. LEONOR 
MicHarLIs. Translated by W. II. Perkins, M.Sc. Lon- 
don: E. & F. N. Spon, Ltd. 1914. Price, 4s. net. 


This sinall volume is the product of the new school of 
Gerinan scientists. It is characterised by its highly specialised 
nature. Like most recent Continental productions, it des- 
cribes exhaustively one very small sub-division of ‘scientific 
development. "The work is intended for biologists, but the 
matter is treated entirely from the mathematical standpoint, 
and deals with surface phenomena. There is no doubt 
that this useful little work will prove of great interest 
to the more advanced scientists, but it is difficult to believe 
that present dax biologists will have the necessary mathe- 
matical knowledge to take advantage of the information 
« ntained therein. 

The author states in his preface that the book is intended 
to summarise the essential points in the theoretical treatment 
of surface phenomena, always keeping in view the object of 
«applying the knowledge obtained for biological purposes. 
Aithough not a biological work, it is intended for biologists, 
and is written from their point of view. The object of the 
tauk is rather to give an account of the principles of surface 
reactions, so as to enable biologists to deal with such problems 
more fundamentally than they have done hitherto. 

The first chapter introduces the general conception of a 
surface, and defines the meaning of a phase according to 
Willard Gibbs. Chapter II deals with the phenomenon of 
surface tension froin the mathematical standpoint, and intro- 
duces the idea of surface energy. surface contraction, adsorp- 
nen, and other physical conditions well known to biologists. 
Chapter III discusses the electrical forces of surfaces. It 
introduces the new well-known principles of electromotive 
fierce, the conception af the ion. adsorption potentials, and 
ether electrical phenomena characteristic of surfaces. 

The book closes with a short appendix devoted to the 
kinetics cf surface reaction. There is Path an author's and a 
subject index. The matter is treated clearly and concisely, 
иг ia suggestive cf new fields of scientific investigation. 
Tke mathematics is of necessity somewhat complicated and 
сше to fellow. but is not more than is essential. The book 
зв a whole will appeal to students of the later school of 
physical chemistry, who have some biological knowledge. It 
wil be nseful ehietly to these who desire newer branches of 
r. „reh. the treatinent being suggestive rather than explana- 
tory. 


~ 


Elementar Principles of Illumination and Artificial Lighting, 
by A. BLok. London: Scott, Greenwood & Son. Price, 
ds. 6d. net. 


As an elementary book on the subject of its title, this is 
coe of the most successful we have seen, and we believe that 
the author has completely filled his object as set forth in the 
preface. Almost without exception the theorems and 
exaruples are simply and clearly worked out, ко that those 
wee mathematical knowledge is not very wide, can read 
urd ender-stand. all that is put before them. 

The werk commences with a good synopsis of the contenta, 
and it 15 worthy of note that Mr. Blok introduces at the outset 
an index to the tables, symbols, and equations contained in 
the body of the book. In the first chapter the nature of 
light is stated in a manner which we would recommend to 
many af these who endeavour to instil into others an under- 
standing of the subject, for the simple language employed 
leaves no room fer doubt. In this chapter is included an 
a. unt of radiation, and we do not remember having seen 
the question of colour treated so well as here, save in a 
vdumuincus American work. In a natural sequence units and 
&atairvlards ere next considered. We think that the author's 
comiparigon between a watering hese and illumination is most 
urhappy; though well-meaning, it by no means conveys the 
correct impression. The mathematical dissertation, however, 
ia goad until we come to the definition of the lumen, which 
i: slightly involved. The relations between the various units 
of iiu:nination are well set out in а separate table, and the 
соніге law is тегу concisely explained, several examples being 
carefully worked out in order that there may be no mis- 
unserstanding. Intrinsic brilliancy is next treated upon, 
after which mean spherical and mean hemispherical inten- 
sities nre dealt with; here the author presents two polar 
examples, and, unless one is careful, there is apt to be 
euninusion owing to the elevation of one unit being shown 
c. nge the plan of another totally different: but for this 
the matter is very clear. A description of light. standards 
eunpletes the chapter, and it is disappointing to nete that 
the Flaming  Ediswan, and other electric standards are 
ети]. 

Tie meth ds and apparatus used in illumination measur = 
tients are the subject next dealt with. and we must econgratu- 
Inte. the anther upon the complete manner in which he pas 
dealt wich thes portion, the general remarks being ехроста 
interesting The fellowing chapter is devoted to illumination 
‘gh dations and is worthy of close study, since the subject. is 
ren te in os thoroughly practical manner and is not over- 
Мишер Кун] the fine mathematieal dissertations which one 
tern find: in books of like nature, and which uusilly count 
fer ttle owing to the variation of conditions. which cecur in 


practice. The examples enable one to appreciate the gene- 
ralities treated. Point by point and flux methods are clearly 
dealt with, but we think that the author has been unfortunate 
in putting forward the carbon filament glow lamp as an 
example for finding the M.S.C.P., since a student is apt to 
forget that such a source does not give a symmetrical distri- 
bution. We are pleased to find a section devoted to the 
explanation of the fact that the polar curve is not a flux 
diagram, a point always difficult for a layman to understand, 
and often a stumbling block for the beginner. Distinction 
is also made between total flux and effective flux, but the 
exainple on page 80 is somewhat crude and the final state- 
ment on that page is open to argument. It is interesting to 
note that the author displays an example of flux polar paper, 
which will enable the uninitiated to follow matters more 
closely. Blok's method of determining flux is also detailed 
at length. We do not care for the reasoning set forth with 
regard to the disposition of lighting points as given on the 
last page of this chapter, especially since it is contrary to 
proved ideas, and we think that this section could be revised 
and extended with advantage. 

The next section treats upon the derivation of polar curves 
and contains many novel features. With regard to the 
radial device described, we would say that we have used a 
similar contrivance ourselves and found it most effective, 
provided the supports and framework are well designed, 
otherwise errors are likely to occur owing to the stresses 
occusioned by the mirrors; this applies more particularly to a 
large photometer. We do not understand why the author 
should find it necessary to determine the reflection constant 
for the mirrors; it is surely a simple matter to insert a 
standard lamp in place of the unknown and calibrate the 
substandard accordingly. This need only be done when check- 
ing the substandard and it saves unnecessary labour and avoids 
sources of error. The chapter on shades and reflectors 
follows and contains much new and useful information, A 
visual inspection of many of the polar curves will enable one 
to appreciate the inefficiency of some of the so-called globes, 
especially those relative to gas lighting. 

The sections relating to indoor and outdoor illumination 
are well worth study, but they would not suffer if they were 
considerably amplified. The properties of illuminants are 
well treated, and the information relating to gas lighting 
should be of great service to electrical engineers in view of 
the frank statements of the author, who evidently quotes from 
experience. The work concludes with some useful tables and 
a good index. It is the best book of its kind that we have yet 
scen and is deserving of a wide circulation. 


Wireless Telcgraphy, by А. B. Rotre-Martin, B.Sc. London: 
A. & C. Black. Price, 5s. | 


This is a work intended for the average student of electrica 
engineering Who 15 obviously assumed {о have a good general 
knowledge of electrical principles. It consists of some 248 
well-printed pages and 143 clearly-finished illustrations. The 
opening chapter deals with the simpler theoretical principles 
ot electro-magnetic waves and electrical oscillations. The 
general theory of electric waves is very briefly treated and 
confined to a few brief statements without any attempt to 
formulate a concept of the mode of transmission of ether 
waves through space. Explanations of apparatus and methods 
of working are aimed at throughout, rather than general 
principles. 

‘Tho matter dealt with is, on the whole, judiciously selected, 
and the theoretical portion is certainly commendably terse 
and lucid. In particular, the question of arranging and 
dinensioning the low frequency circuit in transinitters 
eperated from alternating-current power is well explained, 
theugh many text books conveniently ignore or gloss over.’ 
this matter. In the more practical part there would sorne- 
tines appear to be a tendency to over-state the effectiveness 
of devices or methods. For instance, it is not clear on what 
grounds the Marconi continuous-wave method is said to cover 
"the only generator which has given satisfactory results in. 
F ng-distanece work." Neither is it considered that the state- 
ments inade regarding alteration of damping by the opening 
and closing of gaps in rotary dischargers will bear close 
Investigation, А 

On the whele, the book can be recommended as а useful 
and fairly up-to-date one for students. к” 


Reports of Experiments on Tungsten Filament Glow Lamps 
carried out by the National Physical Laboratory.” Part 
I and II. 1913. Tandon: Crosby Lockwood & Son.’ 
Price, 215. net. 
The results arrived at through the many researches carried 
out by the National Physical Laboratory are usually of con- 
siderable service and of great interest, but we are inclined . 
to think that the report now before us is all too brief, so 
that it is Impossible for one to draw a definite conclusion аз. 
to the merits or demerits of the lamps under consideration, 
save In one particular. 
. We had looked for an exhaustive treatise that would have 
п large buyers. As given, only four makes ef тра сап. 
hos said to have been tested, Sime the quantities taken in 
the ether cases are not representative, or, if 60, give negative 
results. Of one of the four, the butelies were taken from 
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lamps delivered to War Office specification, and therefore in 
only three cases are the tests any criterion of the manufac- 
turers’ product. ` For obvious reasons the makes of lamps are 
not specified, and from the figures given we are inclined to 
think that the makers should be grateful. In his report, Mr. 
Paterson points out that it is inadvisable to draw general 
conclusions, and, with this admission before us, we do noi 
comprehend why it should have been deemed advisable to 
make the publication. 

The second volume of the report is entirely devoted to the 
admirable curves and target diagrains which represent the 
whole of the published results, and they betoken much tedious 
and careful work, of interest to but a narrow circle. 

The first volume contains the text, and the objects of the 
tests are set out as (a) To obtain data as to the degree of 
uniformity existing at the present time in the individual 
lamps composing batches of metallic filament lamps of given 
nominal ratings; (b) to obtain data as to the behaviour of 
metallic filament lamps on hfe tests, mainly with a view to 
ascertaining the value of watts per candle on life test which 
corresponds to a given candle-power drop after 1,000 hours. 

With regard to (a), the striking point is the unreliability 
of the bere ratings, and we are inclined to think that if 
these tests were repeated now, considerable changes would 
have taken place owing to the constantly improving methods 
of manufacture. 

Object (b) seems to have been mare nearly attained, and 
Mr. Paterson's conclusions are indeed interesting. It would 
appear that the lamp-makers are very modest when they 
inform us that the life of the lamps is 1,000 to 1,500 hours, 
though there are fluctuations in individual performances. The 
arguments set forth for a proposed life-test specification are 
very clear, and generally we agree with the reasoning. "There 
is but little doubt that the report has been of aid to the 
manufacturers, and many of the improvements in quality are 
due to the work earried out by our National laboratory. We 
trust that time and money may be found to repeat the experi- 
ments and a similar report issued, so that the public and 
others may gauge the progress made. and draw definite con- 
clusions as to the modern tungsten filament lamp. If this 
may be done, we would like to suggest that it would be desir- 


able to adhere to the same denoting letters that are used in. 


this report. and, also, we think that all the lamps should be 
purchased in the open inarket, where no specification such 
as that issued by the War Office is in use. 


Electricity in Gases, by Prof. J. S. Townsenn. Oxford : 


University Press. 14s. net. 


It is noteworthy that text-books on this and allied subjects 
are tending to become more stable; in other words, there is 
a greater absence of experimental data haphazardly put 
together, and a better attempt at synthesis; so that the 
student is gradually becoining able to obtain a connected or 
bird’s eye view of the many intricate processes involved, and 
to base his study on fundamental conceptions that render 
such study intelligible. Another sign of the times is that 
the Electronic Theory, by reason of the basic ideas involved 
in it, is being increasingly used by writers; so much во that 
many text-books until recently regarded as standard, and 
usually full of irritating problems of no practical use, are 
already obsolescent. | є 

The present work is the author’s contribution to a treatise 
in six volumes dealing with the electrical properties of gases 
and the subject of radiation in general; the series being pro- 
pesed some three years ago by Prof. Marx and conjointly 
worked out by several well-known physicists. 

In this volume the author limits his work to a description 
of the conductivity obtained in gases at ordinary tempera- 
_tures and at pressures ranging from atmospheric to those 
of the order of one millimetre, in which the discharges may 
be explained by the theory of ionisation by collision; but he 
includes a brief description of the principal experiments 
on cathode rays and positive rays obtained in high vacua. 
It is a large book—some pages—and very little has been 
omitted in the way of experimental detail relative to its 
subject. Moreover, the author possesses the faculty of 
putting the gist of the matter under consideration into just 
the correct number of words—a very valuable faculty where 
students are concerned—with the consequence that, though 
he describes great numbers of experiments, he never commits 
the fault of wandering into side paths and diverting the 
reader's attention from the main argument. The subject 
of electricity in gases is one that requires lucid treatment. 
So complex is it that experiments very carefully conducted 
often give most divergent results by reason of the number 
of variable factors involved. In working out the currents 
which are generated by Réntgen rays, for instance, it ia 
necessary to take into consideration the secondary rays which 
are given out when the primary rays fall upon metal sur- 
faces, or when they pass through any kind of matter. The 
secondary rays are themselves very complicated and consist 
of groups of rays differing widely in penetrating power. Hence 
the difficulty of experimental research and of obtaining precise 
data—a difficulty which is a universal feature of this portion 
of electrical science. ` 


The author, in his opening chapters, deals with the produe- 


tion and motion of ions in gases, the velocity of ions in an 
electric field, the diffusion of ions, and re-combination. There- 
after he discusses the determination of the atomic charge. 


* 


Especially interesting is his account of the various methods 
for the formation of clouds in gases, and of Wilson's method 
of making visible the paths of jonising particles in a gas (the 
latter being accompanied by photographs). 

In Chapter VII is found much interesting matter on recent 
determinations of the charge e, Stokes's formula, Millikan's 
experiments on positive and negative charges, Rutherford and 
Geiger's determination of the charge on an a particle by a 
radio-active substance, Perrin's determination of the number 
of molecules per cubic centimetre of a gas, number of granules 
in an emulsion, observation of Brownian movement and its 
theory, and so on. A fully-developed chapter is that dealing 
with discharges between conductors of various shapes. Some 
of the subjects considered are brush discharges, discharges 
between spheres with an account of Baille’s experiments, dis- 
charge from a point to a plane with Topler’s investigations 
of point discharges, determinations of sparking potentials with 
results by Kelvin, De la Rue, and Müller, Baille and Paschen, 
and Carr. the effects of different gases at various pressures 
on sparking potential, discharges between co-axial cylinders 
with an account of Gaugain’s experiments, Whitehead's 
experiments with alternating forces, and во on. The later 
chapters have to do with discharge tubes, cathode rays, and 
positive ravs.—W J.C. 


OVER-SPECIALISATION. 
By JOHN MARKS. 


THAT а man or a firm wishing to succeed to-day must 
spec‘alise is a freely accepted axiom ; but, in the opinion of 
the writer, it is possible to carry this idea to such lengths 
that in place of giving a constant expansion to the trade of 
a firm, it may act аз а decided restriction on their earning 
capacity. 

This war has shown up many pointe in which our firms 
are wanting, and amongst these points, is that of carrying 
specialisation to an extreme length. Over and over agai 
requests for articles which have usually been made abroad 
have been met with the reply: Oh, that is out of our 
usual line,” even when quite a small amount of accommoda- 
tion would have enabled the goods to be manufactured in 
commercial quantities. 

The writer has naturally noticed this attitude in the case 
of his own calling of an engineer; but the opinions of 
friends in other lines support the contention that our intense 
national conservatism is holding back our enterprise in a 
good many directions. Specialisation is absolutely necessary 
if one is to sell one’s products in the open market ; that is 
not contested, but is it necessary at the same time to refuse 
other lines of business, especially lines akin to our own ? 
Must we always remain men of one idea only, instead of 
applying our organising talents to the collection under our 
business premises of two or more lines, each of which is 
carried out and prepared for the markets by specialists, and 
then put on their particular markets by men understanding 
those particular markets’ demands ? 

That this is by no means incompatible with sound busi- 
ness is capable of proof by reference to more than one great 
engineering firm in this country which handle in a highly 
successful manner, propositions as wide apart as textile 
machinery, hydraulic work, and the manufacture of elec- 
trical and chemical works plant. 

On the other hand, we had the spectacle of one celebrated 
specialist motor-car firm having to hang up its production 
for about three months last March, owing to the fact that 
the season’s demands had been more than met at that date. 
Now, although the partial shut-down did not last the full 
three months, it was necessary to dispense with several 
thousand workmen, and it cannot be denied that during the 
partial cessation of output the firm were not making, but, 
on the cohtrary, must have been spending, money. 

Another example of this kind which the writer witnessed 
occurred to a firm with which he was in close personal 
touch. The firm started as a general engineering works, 
and got togetHer a really nice trade in general work, and in 
two or three small lines which were constant and fairly pro- 
fitable. After a time they entered another field of the 
engineering trade, largely at the request of an influential 
agent. This trade was nursed by the agent, and the whole of 
the clever brains of the establishment were brought to bear on 
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the problem of turning out a first-class product in the new 
line of business, 

Naturally these combined efforts resulted in a large 
erpansion of trade; the works were enlarged considerably, 
pew plant was laid down to cope with the special line, and 
all went as well as could be desired. Space being required for 
the new line, the older and smaller lines were gradually obliged 
Has way, and two of them were disposed of to another 


This state of things continued for quite three years, and 
then for a period of about five months the special line was 
very badly hung up owing to a war putting a damper on that 
particular trade. "The trade in the new line had been largely 
foreign, and in consequence the Home Market had been 
neglected, and no advertising done ; consequently the firm 
were hardly in a position to claim that they were an 
accepted firm in that particular line, for they were practically 
unknown in the Home Market. 

Naturally the extensions which had been made to cope 
with the great increase in the special line left the firm with 
& heavy standing or oncost charge, whether few or many 
machines were turned out, and in the period of slackness 
this was found to be a very heavy charge on the firm's 
financial resources. 

Happily, about this time the proprietor of the old lines, 
which had been passed on to another firm, signified that he 
was very anxious for the firm to take up their manufacture 
again, and offered attractive terms to induce them to do so; 
this was an extremely fortunate turn of eventa, and the firm 
took the chance gladly. 

It is to the procedure in this matter, however, that the 
writer wishes to call particular attention. The mistake was 
not again made of considering this work as of little value. 
A draughtsman was put at the head of the work, and given 
the old staff of men to work with. He was instructed that 
he was to act as works manager for that particular portion 
of the firm’s products, and that he was to carry out the work 
as a specialist; that his time was to be devoted to devising 
the quickest and best methods of getting the work through ; 
that any special tools or jigs he required would be made or 

ured for him; and that as soon as the foreman and 
imself had got the matter into a regular swing, he was to 
see what improvements he could introduce, and to ask for 
other draughtsmen or clerical assistance as soon as he 
required sach. 

This, of course, was simply specialising in that particular 
Ene, and merely necessitated a little organisation to put the 
work into effect. 

The results were what had been looked for ; better manu- 
facturing than occurred in the previous days, and hence a 
more rapid output and quicker turhover, as well as an 
enhanced profit on each machine sold. In discussing the 
matter with the general manager of the factory some two 
years afterwards, the writer was assured that never again 
would the mistake be made of allowing work to go away 
from the firm. If others can specialise in it, во can we," 
declared the manager. It only requires a little thought 
and a little intelligent organisation." 

He also stated that though the special line had, after its 
period of slack trade, picked up again as wonderfully as 
ever, yet they took care to keep the old lines in their own 
special way quite up to date; adding: if ever we are 
siack again in our engine shops this work will always earn 
з little more than bread and butter, to keep us together 
until times mend again.” 

This policy was then supported by advertising in the re- 
cognised trade papers, in order to develop the home trade. 

Another feature which followed in the track of this 
policy was that the firm invented special tools for carrying 
out certain of their engine-building operations more 
expeditiously. 

When these tools had been thoroughly well tried, by use 
in their own shops on в commercial scale, they laid out 
special shops and machines, and put the tools on the market, 
both to their own profit and the benefit of the trade in 
general. This new department was, however, ran by special- 
ists on that particular work. 

The proof of the success or otherwise of the policy is 
found in its resulta. When the first slump in their foreign 
trade occurred the firm in question were employing 200 


* 


men; within two years of the adoption of the newer policy 
the number had doubled, and after flve years more when 
the tool department was manufacturing for the general 
market the employés were over 1,00 0. 

Specialisation we must have, bnt specialisation which 
means the stagnation of all talents except one particular set 
is not the correct policy. | 

The directing heads of a firm should use their energies 
and experience in so organising matters, that every depart- 
ment is managed and ran by specialists. | 


————À———— P 
THE SUSPENSION OF A CONTRACT. 
[FROM OUR LEGAL CONTRIBUTOR. ] 


THERE are probably many manufacturers up and down the 
country who are conoerned at the present moment with 
problems raised by the suspension of contracts. However 
desirable a multiplicity of remunerative contracta may be 
in the piping times of peace, there are many reasons why it 
may be desirable not only to refuse new, but to suspend old, 
agreements, for a certain or uncertain time. Scarcity of 
labour, the rise in price of materials, the difficulty of 
obtaining from abroad goods which are indispensable for 
the proper completion of the work—all these are factors which 
may render suspension desirable from the purely business 
point of view. But other forces, not less cogent, are also at, 
work. Your patriotic employer who desires to devote part 
of his works to the manufacture of munitions of war may 
find himself hampered by the necessity for falfilling his 
obligations. In the event, however, of a way out being 
found by amicable arrangement, the energies of his staff 
may be devoted to the pressing needs of the nation. 

The question is: How can a contract be suspended? It 
may be taken that, generally speaking, it is not competent 
to either party to declare the contract ао because of 
the war. Unless (which is very unlikely) there was a special 
clause prescribing rights and liabilities on postponement 
owing to war, the parties must come to an arrangement 
between themselves. Mutual consent is of the essence of 
such an arrangement. 

To narrow the scope of our discussion, let us consider 
how best a contract drawn up in accordance with a well- 
known form can best be varied or modified—noting some 
of the points which must receive consideration. 

Take, for instance, the form of model general conditions 
for electricity works contracte approved by the Institution 
of Electrical Engineers. That form provides, by Clause 37, 
that the purchasers must pay to the contractor “all reason- 
able expenses arising from suspension of works by order in 
writing of the purchasers or the engineer, unless such sus- 
pension be due to some default on the part of the contrac- 
tor.” The suspension referred to in this clause is not 
the suspension with which we desire to deal, inasmuch as it 
would be ordered by the engineer and could not, apparently, 
be decreed by anyone else. 

Let us consider some of the more important clauses to see 
what must be provided for. 

By Clause 38 it is provided that the works shall be 
completed on the site and ready for beneficial use or for 
testing by the date named under each section, or by such 
other date (if any) as may be incorporated in the contract." 
It is obvious that the suspension of the contract will make 
it necessary to vary the date of completion. If the com- 
pletion is originally fixed as by the above clause, it will be 
necessary to recite, in the suspensory agreement, that the 
work was to have been completed within so many weeks or 
months from tbe commencement of the works and to pro- 
vide, in the body of the agreement, that the works l 
be completed within months of the date of commence- 
ment but, in estimating this period, no account shall be 
taken of the time elapsing between the date of the suspensory 


^ agreement and the date by which the engineer shall have 


given at least one month's notice in writing for the work to 
be completed." To foresee the date of the conclusion of 
the war were impossible, and it will therefore be best to 
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leave the date of completion entirely open—subject to the 
discretion of the engineer. 

Provision must also be made for the covering up and 
protection of unfinished work, and for the settlement of the 
question who shall pay for such protection, and who shall 
be liable for the maintenance of such work during the 
suspensory period. Further, inasmuch as unfinished work 
might not fall to be paid for under certificate pursuant to 
Clause 34, the contractor will probably desire to secure the 
insertion of & clause whereby unfinished work shall be 
measured and paid for forthwith. 

With regard to materials brought on to the site for the 
purposes of the works, Clause 27 provides that they : 
„Shall from the time of their being so brought, vest in and 
be the property of the purchasers (in other words, the 
employers) until the completion of the contract." It is 
conceived that if a suspensory contract is entered into it 
would be fair to provide that the contractor shall be paid 
for all materials delivered. Such materials as are not likely 
to deteriorate can be stored on the site or elsewhere, and 
provision can be made as to who shall bear the cost of cart- 
ing, storing and re-carting when work is resumed. | 

As to perishable materials, e.g., cement, &c., an arrange- 
ment must be made under which the contractor shall be at 
liberty to take them back for use elsewhere, and if he is 
under contract with merchants to deliver such materials on 
the site, he must be enabled to cancel those contracts— 
the necessary compensation being paid either by him or the 
purchasers in accordance with the terms of the suspensory 
agreement. 

Inasmuch as the contractor will inevitably sustain other 
losses which cannot be very accurately estimated in money, 
it may also be necessary to provide for the payment to him 


of some definite sum to provide compensation for loss of 


profite. 

Another matter to which the attention of those who draft 
& suspensory agreement must be directed is the change 
which is nearly sure to take place in the cost of labour and 
materials. After the lapse of a year or more —especially in 
war time—the cost of labour and material may be altered 
to the prejudice of a contractor who is tied down to the 
original schedule of prices and bills of quantities upon which 
his tender was based. It should, therefore, be provided 
that upon resumption of work the prices shall be 
reconsidered in the rate of current cost of material and 
labour, and the amount to be paid to the contractor varied 
accordingly. A final clause would provide that, subject to 
the terms and conditions of the suspensory agreement the 
original contract shall remain in full force and effect. 


BUSINESS NOTES. 


_ Bankruptcy Proceedings.—Joun Bou t, electrician, 
8, Grosvenor Street, Chester.— At the Chester Bankruptoy Court on 
July 27th, before Mr. Registrar Farmer, the pubiic examination 
took place of John Boult, 48, Upper Hope Place, Liverpool, and 
John Hugh Bolt, 6, Pepper Street, Chester, carrying on business 
together in co partnership under the style or firm of John Boult, at 
8, Grosvenor Street, Chester, electricians. The gross liabilities 
were returned at £620, and were expected to rank for dividend at 
£605. The assets were estimated to produce 4 580, leaving a 
deficiency of £25. The cause of failure, as alleged by debtors, was 
insufficient capital, the war affecting cash sales at shop, and cost 
of actions against the firm. The separate estate of Mr. John Boult 
showed gross liabilities £1,519, estimated to rank for dividend at 
£1,487. The assets were estimated to produce £801, leaving a 
deficiency of £686. The cause of failure alleged by debtor was the 
strike of three months’ duration in the simmer of 1914, and the 
war following, with a loss on the Chester business, in which he 
invested £100. The separate estate of Hugh Bolt showed his 
liabilities were expected to rank at £50. There was a deficiency 
of £43. The examination was closed, subject to the usual 
formalities. 

HENRY GEO. WRIGHT, 69, Black boy Lane, Wood Green, N.—An 
application for an order of discharge was made on Tuesday last 
week to Mr. R»g's*rar Linklater on behalf of Heary Geo. Wright. 
Mr. Ezerton S. Grey, Official Receiver, reported that the debtor 
petitioned the London Bankruptcy Court in March, 1912, to avoid 
a committal order. The provable debts amounted to £392 133. 3d. 
and there were no assets in the estate. His Honour granted an 
order of discharge, subject to judgment for £15, to be paid within 
geven days. 


WILLIAM WALKER (trading as David Smith & Co.).—An order 
of discharge was made on Jaly Ist, varying the order mide on 
December 15th, 1914, the bankrupt being required to consent to 
judgment against him for the'snm of £1, and costs £1 10s. before 
his discharge takes effect. 


Liquidations.— SPANISH NATIONAL SUBMARINE TELE- 
GRAPH Co., LTD.—A meeting will be held at 106, Cannon Street, 
E.C., on September 16th, at 12.15 p.m., to receive an account of the 
winding up from the liquidator. 

ADNIL ELECTRIC Co., Lrp.—A petition for the winding up of 
this company, presented by Messrs. A. E. & A. C. Wheeler (Acme 
Electrical Manufacturing C», Tottenham), ie to be heard on 
October 19th. 

CONSOLIDATED DIESEL ENGINE MANUFACTURERS, LTD. — A first 
and final dividend of 208. in the & is payable on August 17th, at 
General Buildings, Aldwych, London. 

BALDUR ENGINEEBING AND SUPPLY Co, LTD —A meeting of 
creditors is to be hold on Thursday, August 12th, at 11 o'clock, at 
the offices of Messre. Strong & Bolden, 70, Gracechurch Street, E.C. 


Catalogues and Lists.—THE ELECTRIC AND GENERAL 
Works, Lro., 15, Victoria Stree‘, 8.W.—Price list of electrical 
apparatus, covering switches, circuit-breakers, ironclad switch- 
gear, oil switches, horn-type line switches and lightning arresteres, 
and fuses, in great variety. We are informed that these apparatus 
are made by a Swiss firm, into the constitution of which no German 
interest entera, the capital being wholly French and Swiss. 

HoTPoiNT ELECTRIC HEATING Co., 38, Poland Street, Oxford 
Street, W.—Folder relating to the new hotpoint grill stove, " El 
Grilstovo,” and the hotpoint irons, which have been reduced in 
price; also folder describing the E! Rangeo electric cooker. 

WESTMINSTER TOOL AND ELECTRIC Co., LTD., Suffolk House, 
Laurence Pountney Hill, London, Е.С —I.lustrated folder, giving 
a Business Chat,” relating to the Westool electric drill, and a 
note of prices. 


The German Cable Makers’ Syndicate.—The 
syndicate of German cable makera, which on the outbreak of the 
war was provisionally prolonged to the spring of 1915 and then to 
the autumn, has again bsen extended to the end of this year. 
The chairmanship is continued by Herr Berliner, general director 
of the Bergmann Electricity Works Co. 


Book Notices.—IIalifax: A Commercial and Industrial 
Centre, 1915, London: Selle, Ltd. Price 23. 6d. 

“ Wireless Time Signals: Radio-Telegraphio Time and Weather 
Signals, transmitted from the Eiffel Tower, and their reception.” 
London: Е & F. Spon. Prise 3з. ба, net. 


Trade Announcement.— The business of Mr. Joun 
BovuLT, electrical engineer, 3, Grosvenor Street, Chester, is being 
offered for sale as а going concern. 


LIGHTING and POWER NOTES. 


Aberdeen.—In June the units generated at the Cor- 


poration generating station showed au increase of 108,510 over the 
corresponding month of last year. 


Argentina. — The municipal authorities of Lincoln 
(Province of Buenos Ayres) aud the representatives of the Gaa- 
motoren Fabrik Deutsche Co. have signed a contract, whereby the 
latter assumes the lease for & term of five years, of the electric 
light and power stations and the waterworks belonging to the 
municipality. The leasing company has taken formal poesession 
of these installations. The contract is ad referendum, subject to 
confirmation by the Municipal Council. —-Reriew of the River Piate. 


Atherton.—Mirn Drivinc.—The new No. 2 Mill of 
the Laburnum Spinning Co. is almost fully equipped, and the 
shareholders had an opportunity of going through the place after 
the half.yearly meeting last week. The mill i3 electrically driven, 
the current being taken from the South Lancashire Tramways Со.`а 
generating station, through the local U. D.C. The B. T. H. Co. 
supplied the electric motors, and Messrs. John Collier & Co. the 
cables. 


Australia.—The Castlemaine (V.) B.C. has provisionally 
accepted a tender for public electric lighting for 10 years. 

The Shire Council of Korumburra (V.) is extendiog its electric 
lighting plant. 

The South Australian Railways Commissioner is applying to 
local undertakings for a supply of electricity for lighting the 
Wallaroo shunting yarda.—Avst, Wining Standard, 


Bradford.—Yran's Frxaxcran Resutt.—The annual 
at atement of the city treasurer. as regards the electricity works 
ehows :—Incime, £147.583: working expenses, £71,587: gross 
profit, £75,096 ; interest on loans, &c., £21,160 ; provision for re- 
payment of debt. £32 551 : and surplus for the year, KIS 555, The 
expenditure out of loans on the electricity works was £43,835, 
making the total expenditure on the undertaking £934,284, of 
which £428.59! representa loans repaid and sinking fund in hand, 
leaving а net debt on the undertaking of £505,690, 
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Brighton.—Year’s WonkING.—The report of Mr. 


John Christie, the borough electrical engineer, on the working of 


the electricity department for the year ended March last, shows a 
decreased output sold of some half million unite as compared with the 
previous year, this being due mainly to restricted lighting. The unita 
sold were 10,214,436. The revenue, £93,869, was a decrease of 4 4, 244; 
working expenses absorbed £50,903, leaving a grosa profit of 
£42,966, and, after providing for capital charges, there was a net 
deficit of £1,354, as against a surplus of £2,342 in the previous 
year. The works costa per unit sold were '75d., against ‘74d. ; coal 
cost more, but more efficient operation reduced the weight per 
unit to 3 97 lb., as against 4 06 lb. The output for private power, 
heating and cooking increased by 121,011 units, and bulk supply to 
Aldrington by 5,000 unita but this supply will probably be trans- 
ferred to the Hove undertaking shortly. The maximum load was 
4,960 KW., and the load factor 23 5; the generating plant capacity 
was 8,500 Kw. 

The Corporation Lighting Committee has decided that the fol- 
lowing special clause shall be inserted on all official orders for 
goods issued from the electricity department :—" The condition of 
this order is that the goods supplied have not been manufactured 
in Garmapy or Austria.” 


Carlisle-—YeEaR’s WonKrNG.—The result of the last 
years working of the electrical undertaking was & &mall profit of 
#76, as against £209 loss in the previous year. The war affected the 
business of the undertaking considerably, although 8,470,492 units 
were sold, as sgainst 3,110,457 units in the previous year, the 
maximum load and load factor being 2,018 kw. and 19'6 per cent. 
reepectively, as against 1.944 Kw. and 18°45 per cent, The total 
revenue was £21,404; while the working oosta were 4 13, 063 
(£1,000 less than in 1913-14), and the gross profit £8,311, compared 
with £7,161. The benefit of the new turbine plant, recently 
described in our pages, was not fully experienced during the year, 
and.this will be more than counterbalanced by additional oosts this 
year. 

Chelmsford. —STrREET Licutinc.—The Т.С. has agreed 
to a rebate at the rate of £350 per annum from the Electric Supply 
Corporation's accounts for the period during which the diminished 
street lighting remains in force. Consideration of the account 
for the year ended June 30th has been adjourned until & report 
has been received upon negotiations with the Electric Snpply Cor- 
poration regarding the payment, if any, for the period for which 
the whole of the street lamps remained extinguished. 


Chester.—Ygan's WonKING.— The annual report of the 
electricity undertaking for the year ended March 25th last shows 
thet the gross profit was £12,483. and the net profit, after meeting 
financial charges, was £3,194; £6,933 had been contributed out of 
revenne to the capital expenditure ; £1,118 to the lamp rate; and 
а balance of £1 358 carried forward. The auditor's report states 
that after debiting interest and sinking fund charges on loans, and 
the revenue contributions to capital expenditure, and allowing 
"632d. per unit for the sale of electricity generated at the hydro 
works, the surplus for the year was £2,974. | 

The T.C. has decided to purchase three electric 2-ton wagons for 
the removal of refuse, the cost being met by four annual payments 
of £800. It was steted that this mode of traction would result 
in а saving of £124 a year over the system now in use. Liverpool 
Daiiy Post. 

Dublin.—The small electrical contraetors are com- 
plaining that the recent order of the Electric Lighting Committee 
as to rates of charge will bave the effect of destroying their busi- 
mess, stocks of electrical goods being left on their hands. It is 
proposed that some arrangement should be entered into with the 
Committee. 

Ealing. — PRICE IxcRRASE.— The T. C. has agreed to a 
10 per cent. increase in the price of current after the September 
quarter. The engineer estimates that the coal costs during the 
winter will probably be increased by about £3,000. 


Edinburgh.—New Power Station.—The Corporation, 
on the recommendation of the Electric Lighting Committee, bas 
decided to accept the estimate of £5,727 for the foundations for 
the new generating station at Portobello ; it was stated that in the 

i of the superintendent of works it would take six months 
to complete the foundations, and in view of their responsibilities 
it was urgent that they should adopt the recommendation, which 
came in for considerable criticism. 


Erith.— LAX T ExTENSION.—The U.D.C. has adopted 
the proposals of the engineer for the extensions at the electricity 
works, mentioned iu a recent issue of the ELECTRICAL REVIEW, 
snd has decided to apply to the L.G.B. for a loan. i 

Gillingham (Kent).— As there is only a credit of about 
4200 on the mains and services loan account, the T.C. has decided 
tbat no mains extensions be taken in hand, and to reserve the 
whole of the £200 for services. 


Gloucester. — ANNUAL AccouNTs.—The last year's 
working of the electricity department shows revenue amounting to 
415 762, as compared with 215,125 in the previous year. The 
working expenses were 47,510, and the gross profit £5,022, cam- 
pared with £7,616 in the year 1913-14. The net profit was £C1, 
aa against £595 in the previous year. The additions to consumers 
and to the connected load were only about half of the usual 
average. Of the net surplus £353 haa been appropriated to capital 
expenditure, aud £655 has been carried forward, increasing the 
balance brought forward to 41,805. The output of the works 


increased by 85,000 units, the sales for power purposes exceeding for 
the first time those for private lighting and domestic supplies. 
Having regurd to the increase in the price of coal and the payment 
of a war bonus t» the employés, an addition of £1,600 or £1,800 
to the working oost is contemplated in the current year, but the 
question of raising the tariff to consumers has been postponed, 


Harrogate.—EXTENSION oF SUPPLY AREA.—AS8 а 
result of the recent granting of a provisional order to the T. O., an 
add.tional supply area of abont 25 equare miles of rural district 
has been obtained, although the order does not come into for oe 
until after the war. The compuleory areas are small districte in 
Pannal, where mains have already been laid under the general 
Act of 1909, and some 80 or 40 consumers are now being supplied. 


Ilford. — The U. D. C. has received the sanction of the 
B. of T. to the provision of electricity generating plant in associa- 
tion with the refuse destructor. 


Irlam.—E.L. ScHEAE.— Although the prov. order for 
the supply of electric light has been obtained, it is not expected 
that the U.D.O. will take any steps to give effect to it until after 
the war. 

Kingston-on-Thames,—YearR’s WonkKING. — Farther 
increases in the charges for current have been made by the Cor- 
poration in view of the heavy deficit on the past year's working of 
the undertaking. According to the report of the borough electrical 
engineer, the deficit, after repayment of capital, amounta to £1,295 
compared with £720 in the previous 12 months. The net total loss 
on the whole period of working amounts to £18,119; in the years 
1904, 1905 and 1906 only was there a surplus after payment of capital 
charges. The engineer states that the year's working was obviously 
prejudicially affected by the war, principally by the compulsory 
shutting down of all outeide lighting. At the meeting of the Cor- 
poration last week, Alderman Lyne said the ‘decreaee in revenue 
had been almost entirely in shop lighting. One solution of the 
difficulties was that they should sell the concern: they could, un- 
doubtedly, get offers in normal times, but under existing ciroum- 
stances no company oould be started to take it over. The 
additional increased charges were estimated to brir: in another 
29,058, leaving a deficit this year of £200. During the course of 
his speech Alderman Lyne said that if all the plant at the works 
had been driven by oil, they could have reduced the cost of fuel by 
£1,759, the cost of oil fuel being under id. per unit and of coal 
over 14. 

Leyton.—SrREET LicHTiNG.—The Electric Lighting 
Committee has decided to allow & rebate of £55 on the public 
lighting accounts for the December quarter, and a rebate of £65 
in each subsequent quarter during the continuance of the present 
curtailment of lighting. 


Llandudno.— PRICE INcREASE.—In view of the in- 
creased cost of ооз], the U. D. O. bas increased the prioe of current 
by id. per unit. 

London, — InrinmMary LiauriNG.—The Westminster 
B. of G. has had under oonsideration the question of electricity 
supply at the Union Infirmary, and has directed the clerk to 
inquire upon what terms the Chelsea Electricity Supply Co. will 
supply current to the institution, in order to ascertain whether this 
would not be cheaper than generating electricity ut the infirmary. 
In the meantime, the Committee recommends that the radiant heat 
plant, now installed, be supplied with current from the Supply Co., 
as this will mean a considerable saving to the Guardians. 

WooLwicH.—The B C. has decided to appoint Mr. J. H. Paul to 
make an investigation of the corrorion that is taking place in the 
new economiser installed at the Globe Lane Works. The charge 
for steam generated from refuse for electricity purposes for the 
year ended March 31st last has been fixed at £510. : 

ISLINGTON.—PROPOSED LOAN.—The B.C. has decided to at once 
proceed with the laying of additional mains, in order to cope with 
the increased demand for energy to factories engaged upon Govern- 
ment work. The cost of the extension is estimated at £9,076, and 
application will be made to the L.C.C. for sanction to the borrow- 
ing of this sum; also to the borrowing of £200 for another cable 
extension. 

Maidenhead.—Pricre INcREASE.— The T.C. bas, owing 
to the increased cost of production, &c., increased the price of 
current for lighting by 4d. per unit, and for power by 10 per cent., 
from October lst. 

Mexborough.—Yrag's WORK IN q.— The annual state- 
ment of the electricity department of the Mexborough and Swinton 
U. D. C. shows that during the year ended March 31st last, there was 
а revenue of £6,305 (an increase of 4 539 on the previous year). 
The expenditure totalled £3,725, and after the deduction of interest 
and for sinking fund charges, there was а net profit of £32). as 
against £1,043 during the preceding year. The unite generated were 
760,388, as against 635,752 during 1914. and units sold 675,336 
against 665.254. The maximum supply demanded was 350 Kw. 
The increased revenue was solely due to a heavy accession in power 
business, which outweighed the decline in lighting. 

Salford,—NeEw PLANT, &. Application is to be made 
to the L G.R. for the further sanction to the borrowing of sums of 
£867 and £850. The Electricity Committee has recommended the 
T.C. to waive the condition as to completion of contract in con- 
nection with the acceptance of the offer of the British Westing- 
bouee Со, for the supply of a 5.00. KW. turbo-alternator, in con- 
sideration of the company agreeing to the incorporation in the 
contract of Clause 31 of the Model General Conditions of the I. L. E. 
and further agreeing to treat the contract asa war contract. 
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South АЇгїса,.—САРЕ Town.—The Electricity Com- 
mittee of the Oorporation estimates the probable loan requirementa 
of the electricity department for the next two years at £75.000, and 
recommends the Finance Committee to obtain the authority of the 
ratepayera to the raising of aloan. The heavy increase in the 
demand for electrical energy for all purposes makes the obtaining 
of fresh capital for extensions an immediate necessi'y ; notwith ‹ 
standing the discontinuance of free wiring, 300 new consumers 
were obtained from January Ist to April 30th last, and during the 
12 months ended April 30th, 1,582 new consumers were conneoted. 
The electrical engineer, commenting on the growth of the load, 
points out that there are several propositions maturing, including 
the electrification of the Salt River works, which will materially 
add to the consumption of electricity. 

Mosse. Bay (C.P.)—At a meeting of voters held recently, the 
municipality was authorised to raise a loan for the purpose of a 
district lighting scheme, 


Southampton,—ELecrric VEgHICLE.—The Electricity 
Committee is to fit up the chassis of the fourth electric vehicle 
primarily for main-laying work, and the borough electrical engi- 
neer has been directed to obtsin tenders for various classes of 
batteries in connection therewith. The L.G.B. is unable to sanc- 
tion the proposed additional loan for the purchase of a 750-Kw. 
rotary-converter in lieu of the 500-Kw. converter, in respect of 
which a loan was sanctioned in June, 1914. 


Southborough.— E.L. бонеме. — The U. D.C. has 
agreed to the offer of Mr. W. C. C. Hawtayne to accept an inclusive 
fee of 30 guineas for his services in preparing an electricity scheme 
for the town, now closed by the inclusion of the district in the 
Tu abridge Wells Corporation'a Order. | 


Sutton Coldtield.— PRO OSED Loan.—The Electricity 
Committee reported that the L.G.B. had refused its consent to the 
proposal to borrow £2,600 for the purposes of the electricity 
undertaking ; a special report as to the necessity for the loan has 
been forwarded to the L.G.B.—Birmingham Daily Post, 


Sowerby (Yorks.),—SrREET LiGHTING.— The P.C. hes 
asked the Electric Lighting Co. for a rebate on the publi» lighting 
contract owing to restricted lighting. 


U.S. 4.— Discussing the rejection of tenders for street 
lighting by gas in Manhattan, Commiseioner Williams recently 
stated that electric lamps are being widely substituted for gas 
lamps, and in place of 10,000 gas lamps at the beginning of 1915, 
it ia estimated that by theend of the year there will be fewer that 
8,000.— Electrical World. 


Wanstead (Essex),—PRov. OgDERs.—The U.D.C. has 
received notification that prov. orders for E.L. are to be applied for 
dy the County of London Electric Supply Co. and the Periander 
Syndicate. Both matters have been referred to the General 
Parposea Committee for consideration. 


Watford.— NEW PraNT.—The electrical engineer has 
been directed to obtain prices for ewitchgear for the library sub- 
station; also to purchase three 100-Kw. and three 50-Kw. trans- 
formers, under the existing contract. . 

The U.D.C. has applied to the L.G.B, for a loan of 21,560 for 
mains, &c., needed in connection with Government work. 


Wirksworth.—E.L. PROPOSAL.—With reference to the 
application ef Messrs. Pullen & Best, of Bradford, inviting the 
co-operation of the U.D.C. in the formation of an elestrical supply 
company for the district, the Counoil has referred to the Lighting 
Committee for consideration the agreements between the firm 
named and the Masham Council and East Westmorland R.D.C. 


TRAMWAY and RAILWAY NOTES. 


Australia. — The latest report from the Victorian Rail- 
ways Commissioners on the working of the St. Kilda to Brighton 
electric tramway shows that for the quarter ended March 31st the 
gross revenue was £6,597, as compared with £6,272 in the same 
period of 1914. The working expenses for these periods were 
£4,190 and £5,702 respectively. For 1915 the net revenue was 
£1,687, and for 1914 £570.—.1ustralian Mining Standard. 


Barrow.—FEMALE LaBoUcR.—Last week women con- 
ductors were introduced on the local tramway service, with, so far, 
satisfactory resulta. 


Blackpool.—Evectric WATER-CaRT.— The Corpora- 
tion has now obtained delivery of ite new eleotrically-driven street 
watering-cart, which has been supplied by the General Vehicle Co., 
at a cost of about £1,000. The vehicle battery will be recharged 
at the deatructor works; the tank has a holding capacity of 
750 gallons; the machine loaded weighs about 8} tons; and the 
throw of the water spray extends to about 7 yd. The streets can 
be watered by means of the cart at the rate of about 10 miles per 
hour. 


Brierley Hill.—The Brierley Hill, Quarry Bank and 
Rowiey Regis Light Railway Committee has decided to allow the 
Ligat Railway Order to lapse, the district now being served by 
uiotor-'buses, The cost of securing the order in 1903 was £1,405 


Gloucester.—YzAR's WORRKINd.— The accounts of the 
light railways undertaking for the past year show а total 
revenue to March 31st last of £17,806, as compared with £18.017 
in the preceding year, the average receipts per car-mile being 
6 Std., as compared with 6 77d. The total operating expenses 
were 213.701, and the gross profit was £4,103, comparel with 
£4,186 ; 4,358,510 passengers were carried. 


Halifax.—Figures relating to the working of the Cor- 
poration Tramways during the quarter ended Jane 30th, show 
that the revenue amounted to £30,242 and the expenditure to 
£23,911, leaving a profit of £6,331. 

LABOUR.— The 


Huddersfield.— FEMALE tramways 
department has started employing women as tramway conductors 
on the Honley and Sheepbridge section. 


Irlam.—It is reported that the question of linking up 
Irlam and Cadishead with Eooles and Patrioroft by electric car is 
agaia coming to the fore, and that the Salford Corporation Tra:r- 
ways Committee is understood to be prepared to reconsider the 
proposal. 

A motor-'bus scheme was mooted some time ago, and the U.D C. 
granted licences for six motor omnibuses to ply, bat apparently 
the scheme has fallen through. ^ 


Leyton.—Having regard to the difficulty of obtaining 
supplies of tram-rails, fish-plates, steel.tires, axlee, gear wheels, 
and pinions, and the rising prices, the tramways manager 
has b:en authorised to purchase a sufficient quantity to bring 
the stock up to the estimated requirements for the ensuing 
12 montbs. 

Manchester, — Wan Boxus. — The decision of the 
Committee on the spplication of employés of the Corporation Tram- 
ways for a war bonus makes the following awards :—1s. per week 
wat bonus to employés between 18 years of age and 21 years; 2a. 
per week to employés aged 21 years aud upwards who are in 
receipt of 383, per week or less; employós receiving over 38. aud 
under 403. are to receive a sum as bonus, which will b.ing theic 
wages to 40:3. The award makes the payment of the bonus run 
from the date on which the decision of the Corporation to pay a 
bonus became operative. 


Sheffield.— VEAR'Ss WORKNd.— During the year ended 
March 25th, the Corporation tramways ran 8,810,252 miles, some 
70,000 less, and carried 107,023,195 passengers, or about 3 800,000 
more, than in the previous year. The total earned income was 
£394,531, and the gross profit (after deducting working expenses 
and £5,706, war allowances) amounted to £147,701. The balance 
on the year's working, after meeting all usual charger, was 
£69,939, as against £77,607 the year before, and was appropriated 
as to £7,882 to street improvements; £30 018 to renewals fund; 
£2,000 to the special purposes fund; £7,163 to the accumulated 
surplus fund; and £22,876 in aid of the rates. The tramway 
power station was transferred to the electric supply department on 
September 29th, 1914. Under the new arrangement 11,352,349 
units were purchased from the electric supply department, and 
6,977,426 units generated, the cost being stated as 646d. per unit, 
as against ‘446d. in the previous year (when the figures related to 
tramway generating and distributing costs only). The balance of 
the accumulated surplus fund amounts to £28,131 ; of the renewals 
fund, £3,186; of the insuranca fund, £2,202; and of the special 
purposes fund, £928. The accounts include data as to the depart- 
ment's motor- buses, which ran 369,404 miles, at an average 
working cost of 7d. per mile, leaving a gross profit of 34d , of 
which financial charges absorbed 61d., the balance being placed to 
reserve and renewals, Petrol cost 1°68d. per ‘bua mile. The 
omnibus reserve and renewals fands amount to some £6,900. 


Southampton.— Year's WonkKiNG.— For the year 
ended March 31st last, the Corporation tramways carried 
13,265,715 passengers, running some 1,700,000 oar-miles, both 
figures being in exoess of those of 1913-14. The gross receipts 
were £71.038 and the gross profit £20,732, this comparing with 
£24077 in the previous year. After providing for interest and 
sinking fund charges and allocating £5,000 to renewals, а ваш of 
£5,134 was contributed in rate relief. The depreciation and 
renewals fund now stands at £14,251, 


South Shields,—Year’s FINANCIAL. RESULT.—The 
Tramways Committee in its annual report states that the revenue for 
the year ended March 3 lat, totalled £39,815, and that after meeting 
all expenses there remained a gross balance of £14,335; of this 
sum £8,741 was absorbed by interest and sinking fund charges, 
leaving a net profit of £5,594, of which £2,400 was allocated to 
rate relief, and £3,194 to the reserve fund, which stands at 
£28,337, 


West Ham.—The Corporation has been recommended 
to agree to the transfer of the control of the maintenance of the 
tramway tracks, frem the Highways to the Tramways Committee, 
and has also been recommended to alter the title “tramways 
manager" to that of " general manager," and to fix the next two 
increments to the tramways manager's salary at the rate of £100 
per annum instead of £50, as previously agreed. 


Wigan,— Tramway STRIKE.—On Monday, the motormen, 
conductors, and depó*5 employés of the Corporation tramways came 
out on strike, stopping the whole of the tramway service which 
serves the Wigan coalfield area. The men have already been 
granted a war bonus of from 18, to 1s. 6d, a week, but demand an 
advance of 4d. per hour on the present wages for motormen and 
conductors, and 14. for electricians. 


——————— — ааа ааа зн 
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TELEGRAPH and TELEPHONE NOTES. 


Colombian Neutrality.— Lord R. Cecil, in answer to a 
question in the House of Commons with regard "to the neutrality 
of the Colombian Government and the question of the wireless 
telegraph station at Cartagena, said His Majesty's Government 
were convinced that the measures taken by the Colombian Govern- 
ment to control the use of wireless telegraphy in Colombia would, 
if effectively and adequately carried out, be sufficient to prevent 
the abuse of this means of communication in the interest of our 
enemies The Government at Bogota had, moreover, caused a 
preliminary inspection by a 5 wireless telegraph oparator of 
the station of Cartagena, in order to ensure the efficient local 
execution of their instructions ; and they had further stated that 
a competent neutral would be invited to inspect this station and 
report upon the adequacy of the measures taken, so that no doubt 
might remain that their instructions had been effectively carried 
out by the local authorities. — Zi mes. 


Secret Wireless, —À wireless station has been discovered 
in Lisbon, with branches in the neighbourhood. Five wireless 
operators connected with the establishment were arrested. 


Telegraph Censership.—In connection with the cen- 
sorship of telegrams to places abroad, the Postmaster General 
announoes that arrangements have been made for the reimburse- 
ment of any unexpended balance of the charges remaining in the 
hande of the Post Office and of the cable companies which have 
been paid for telegrams stopped by the censors while in the course 
of transmission. The concession is subject to the following 
conditions :— 

I. Reimbursement will not be made in respect of any telegram 
on which the unexpended balance is less than 4s. 

3. Every application for reimbursement must be accompanied 
by a written statement from the addressee that the relative tele- 
gram has not been delivered. 

8. No information can be given as to the method in which the 
amount reimbursed is arrived at, and no inquiry on this point can 
be entertained. 

4. Tbe arrangement will not apply to telegrams sent prior to 
June 15th, 1915. 


Telephone Service Economies.—In compliance with a 
Treasury ruling, and in order to carry out a policy of economy, 
the G.P.O. is spending as little as poesible on telephone extensions. 
Provision has to be made for services required for naval and 
military purposes, including what is required for the Munitions 
Department, and a number of circuits must be provided for other 
than Government special services; for instance, the War Loan 
involved new offices and telephone installations, The aim of tbe 
Poet Office had been to restrict new installations for the public 
generally to such as appear to be necessary and circuits that do not 
involve large expenditure and do not.make great demands on the 
ä engineering staff. No hard- and- fast rule has been 
made that new installations are not to be undertaken, but an 
application must have a very good case to support it.— Times, 


Telephones in Warfare.—Mr. Charles R. Darling, in 
the course of an address on “ Field Telephones” at the Society of 
Arts last week, said that in the fighting zone at the present time 
flag signalling, being too conspicuous, had been abolished, and all 
communications from the trenches to the base and between the 
different units in a battery were carried out with the aid of tele- 
phones. With regard to the training of telephoniste, he said that 
naturally. with the large armies that were being gathered together, 
the number of field telephoniste who oould be obtained was not as 
many as might be desired. He suggested therefore that soience 
teachers should combine together and offer their services for the 
training of field telephonista.— Morning Post. 


Wireless Control.—The United States Government is 
eid to be negotiating for the purchase of a device for the wireless 
control of torpedoes, invented by Mr. John Hays Hammond, jun. 


Wireless Libel.—An action was brought in the 


Chancery Division by Prof. Arthur Schuster, one of secretaries of 
the Royal Society, against the publishers and printer of Pearson's 
Welly, in respect of an article suggesting that Prof. Schuster’s 
private wireless apparatus was discovered and seized.” Defendants 
offered an ample apology, paid the coste, and gave 50 guineas to 
the Red Cross funds. The judge described the libel as a cruel one, 
Prof. Schuster's loyalty and good faith being beyond question. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia,—ApDELAIDs.—August 25th. Dry cells, earth 
clips, recording counters, and various other instruments and 
apparatus, for the P.M.G. See "Official Notices" July 9th. 

Éeptember lst, testing sets, rheostate, Morse 
soanders, and Wheatstone transmitters for the P.M.G. See 
* Official Notices” July 33rd. 


PERTH.—August 25th. P.M.G. One ton of crushed salammoniac, 
t tons of steel galvanised wire, See " Official Notioes July 


August 25th. Common-battery telephones, for the P.M.G. See 
" Official Notices” July 30th. 

DE 29th. Telephone switchboard parte, for the Р.М О. 

"Official Notices July 30th. 

S TERT — September 13th. Council. А.С. and D.C. eleotric 
motors. Specification (10s. 6d.) from E. L. Department, Town Hall.“ 

September 6th. Metropolitan Board of Water Supply and 
Sewerage. Centrifugal pumps and electric motors at Richmond 
pumping station." Acting Secretary, 841, Pitt Street, Sydney. 
К oo Аш 24th, Telephone instruments, for the 

August 31st. Switchboard parte, for the P.M.G.* 


Blackpool.— August 13th. T.O. Wiring and fitting 
for electric lighting of the new Military Convalescent Oamp, 
hae s Gate, Blackpool. Particulars, &o, (one guinea, ТШЕ) 

from the Borough Electrical Engineer. 


Bristol. August 28rd. Corporation. One 6,000-Kw. 
three-phase steam turbo-alternator with oondensing plant. See 
“ Official Notices” July 23rd. 


Earby.—August 16th. Dynamo, wiring, &c., for electric 
light at the sewage disposal works, for the U.D.C. Mr. J. E. 
Aldersley, Engineer and Surveyor (returnable deposit of £1 18.). 


Glasgow.—August 12th. Corporation. Electric lighting 
installation at the Govanhill and district public baths and wash- 
mare Specifications from the Office of Public Works, 64, Cochrane 

London. — Н.М. OrricE or Жовкв. — August 13th. 
Twelve months’ supply of incandescent electric lamps. See 
Official Notioes to-day. 


Middleton.—August 10th. Corporation. Coal for the 
electricity works.  Particulars from Mr. В, Pauls, Electrical 
Eugineer. 


Pontardawe. — August 12th. Electric wiring and 
fittings for the new Police Court, for Glamorgan 00. Mr. T. M. 
Franklen, Olerk, Cathays Park, Cardiff. 


Salford.—August 9. Supply of coal for the Electricity 
"Dspartment, Particulars from the Borough Electrical Eagineer, 
electricity works, Frederick Road. 


South Africa,—JoHANNESBURG.—Angnuat 25th. 8,600 
drawn-wire spiral filament traction lamps, spare parts for tramoars, 


for the Municipal Council.* 
September 25th. For the T.C. Two turbo-alternator sets, con- 


densing plant, switchgear, &c. Specification, &o., on deposit of 
£2 2s., from Mr. J. Н. Dobeon, General Manager.“ 


Wigan.—August 18th. Fifty tons of street tramway 
rails, B S.S. No. 3; 150 cranked tie-bars ; and 20 pairs of fishplaten, 
BSS. No. 8. Particulars from Mr. A. T. Gooseman, Borough 


' Engineer, King Street West. 


Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


— 


CLOSED. 


Australia,—The Sydney Municipal Council has accepted 


the following tenders :— 
Bupply A оң 5 D. c. feeder panels.— Australian General Electric 


— 


Switchgear. for д.с. sub-stations : 
Extensions to existing Westinghouse switchgear.— Standard Waygood 
Hercules, Ltd.. £1,062. 
Bixtensions to existing Ferranti switobgear.—Noyes Bros 
Extensions to existing B.T.H. switchgear.— Australian ‘General El Electric 


Oo., £1,144. 
18 5,000-volt feeder panels, {2 vi 5,000-volt transformer panels, 
£3,488 аата 


488.— Messrs Guthri 
95 415. vols transformer мок 41 6205 ` 98 415-volt distributor pane 
1 aan 415-v ummation. panels, £575.— British Genera 
Ferranti meters, 5, 10 and 25-amp.—Noyes Bros. | 
—Australian Mining Standard. 
Brentford.—The tender of Messrs. Harrison & Gubbins 
has been by the Guardians, at £48, to wire the Dundee, 
Grosvenor Percy Houses. 


Bundoran (Co. Donegal).—The Urban Council has 
the tender of Messrs, Myles & Oo., at £78, for lighting 
the town by electricity. 


Chester.—The Refuse Disposal Committee has recom- 
mended the purchase by the Council of three Edison electric 
wagons (two-ton capacity) from Messrs. Drake & Gorham, Man- 
chester. 


Erith.— Subject to the L.G.B. sanctioning a loan, the 
U.D.O. has accepted the tender of Merars. Babcock & Wilcox, Ltd., 
for a water-tube boiler and accessories for the electricity works, 
at £5,054. 

Holmfirth.—The Electricity Committee has accepted 
the tender of Messrs. Swire & Oo., Manchester, for a cooling tower 
and cast-iron tank. 
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Kingston-on-Thames.—The Lighting Committee has 
accepted the tender of Messrs, W. Cory & Son for 1,600 tons of 
Insdale rough small coal, at 22s. a ton. 


Manchester.—The Electricity бешш has accepted 
the following tenders for the supply of stores required during the 
ensuing 12 months :— 


| A hentos goods.—L. Andres & Co. 
"Paper-insulated service cables.—B.I. & Helsby Cables, Ltd. 
Dynamo brushes. — Wm. Patterson. 
Carbon brushes.—Le Carbone, and Morgan Orucible Co.; Ltd. 
Earthenware bridges.—Doulton & Co., Lid. 
. "Xarthenware pipes.—Isherwood Bros., Ltd. 
Lampholders, tumbler switches, &c. — British Thomson-Houston Co., Ltd. 
Single-pole damper fuses.—Samuel Gratrix, jun., & Hon M +3. 
Firebricks and -fireclay.—Glenboig Union Fi eclay Co., 
Arc lamp resistances, copper strip, fuses, switches, &o.— rid kel & Grocott. 
Ато lamp resistances, copper strip, &o.— Bullers, Ltd. 
H. T. corrugated racks.—Doulton & Co., Ltd. 
_ Cable protectors.—Doulton & Co., Ltd. 
Balata belting.—Charles Macintosh & Co., Lid. 
„ Armature tape, &o.—L. Andrew & Co. 
Bitumen and other tape.— W. T. Henley's Telegraph Works Co., Lid. 
Steam and gas fittings —James Russell & Sons and Sonn Russall & Co., Ltd. 
General wiring.—Liverpool Electric Cable Co., Ltd. 
Fuse wire.—B.I. & Helsby Cables, Ltd. 
Workshop flexible, &c.—Chas. Macintosh & Co., Ltd. 
Flexible.—L. Andrew & Со. 
Tubing and accessories.—Brotherton Tubes & Cond зів, Ltd. 
Tubing.—Euteka Conduits & Fittings Co. 
Recorder paper.—Eckstein, Heap & Co., Ltd. 
Hellesen dry cells.—A. H. Hunt. 
Soldering paste. — W. P, Burnley & Co., Ltd. 
Varnish.—Pinchin, Johnson & Go., Ltd. 
Evertite packing. R. L. Ross & Co., Ltd. 
Crucible.—Morgan Crucible Co., Ltd. 
Anti-sulphuric enamels. —Griffiths Bros. & Co. 
Nickel chrome wire and strip.— Wiggins & Co. 
Tinned-steel and armature wire.—W. N. Brunton & Son. 
D.C.C., silk-covered and Eureka wire.—London Electric Wire Co. and 
Smiths, Ltd. 
Enamelled wire.—Connolly Bros., Ltd. 
Box compound.—Callender's Cable & Construction Co. 
Adhesive tape.—Connolly Bros , Ltd. 
Metal polish.—Matchless Metal Polish Co., Ltd. 
Pipe compound.—W. H. Mitchell & Co., Manobester. 
Boiler tubes, land type.—Bahcock & Wilcox, L&d., London. 
Boiler tubes, marine type.— British Mannesmann Tube Co. 
Compo. and plastic magnesia.— Newalls Insulation Co., Lid. 
Adamant.—B. & C. Bishop. | 
‚ Thermometers.—T. Armstrong & Bro. 
Packing. —Bell's United Asbestos Nortbern Agency. 
Lion jointing and packing.— James Walker & Co., Ltd. 


The Sanitary Committee has reaffirmed the resolution accepting 
the tender of Messrs, Siemens Bros. Dynamo Works, Ltd., for 
lamps. The tender was mentioned at the last meeting of the City 
Council, when the Town Clerk undertook to secure definite infor- 
mation from Somerset House as to the composition of the firm 
named. The tender of Messrs. L. E. Wilson & Co. for providing 
and flxing telephones at Monsall Hospital bas been accepted. 

The Electricity Committee has accepted the tender of Messrs. 
Johnson & Phillips, Ltd., for cable. 


Menston.—The Wharedale Union Joint. Hospital Com- 
mittee has accepted the tender of the Leeds Private Telephone Ce., 
at £135, for installing telephonic intercommunication between the 
different wards of the hospital. 


Rotherham.—The Corporation Electricity and Tram- 
ways Committee has acoepted the following tenders for coal for 
the Electricity Dapartment :— 


Earl Fitzwilliam's Collieries.—6,000 tons of slack, at 148. per ton. 
Sheepbridge Coal & Iron Co.; Ltd.-4,000 tons of Glapwell smudge, at 
11s. 8d. per ton. 


Salford.—The Electricity Committee has accepted the 
following tenders :— 


Bertram Thomas.—Switchgear for rotary converter, £299, 

FY Mitchell & Sons.—Alterations and additions to baidings and the con- 
struction of foundations at the Frederick Road ‘station, £1,070. 

Аюп ee Ltd.—Piping, &c., for additional 5, 000. Kw. tu: bo- ee 


Material and stores for the period ending March 3185, 1916: — 


W. T. Glover & Co., Ltd.—Unatmoured cable. 
Dussek Bitumen Co.— Joint- box compound. 
Ө. Hattersley & Sons, Ltd. — White tape. 
Henley's Telegraph Works Co., Ltd.— Rubber strip. 
General Electric Co., Ltd. — Copper fuse wire. 
Doulton & Co., Ltd.— Stoneware conduits, £100. 
B.I. & Helsby Cables, Ltd.—Maximum-demand indicator 8, £95. 
Le Carbone.—Motor catbon brushes. 
David Walton & Co.—Meter boards and blocks. 
Vacuum Ой Co., Ltd.—Cylinder oil. 


Southampton. — The T. C. has received nine tenders for 
the supply of coal to the electricity works for periods of three, six, 
or twelve monthe, and has decided to purchase from Messrs. Cory 
Bros. & Co., L. d., 6,000, tons, ati 218. 3d., and 2,000 tons from 
Messrs. А. Usher & Co., at 218. 9d. per ton. 


Watferd.—The U. D.C. has accepted the tender of 
Messrs. Bowaters for 1,560 tons of Baddesley bean coal for the 
electricity works, at £1 1e. 6d. per ton. 


Willesden.—The tender of Messrs. Venables has been 
accepted by the D.C. for the provision of telephonic communica- 
tion between various departments of tbe municipal offices and the 
temporary offices recently erected. 


Woodford.—The U.D.C. bas accepted the tender of 
the Walters Electrical Manufacturirg Co., for the installation of 
fire alarms, at a payment of £85 on completion of the work and 
£88 annually for four years. 


fashion the goods for which there was the best market. 


. Woolwich.—The following tenders have been accepted 


on the recommendation of the Electricity Committee :— 


Babcock & Wilcox, Dd: — Coal and ash.handling plant, coal chutes and 
rack valves, £1,175 

Willans & Robinson, Ltd. —Set of re-action and impulse blading for turbines, 
£04 108, 


FORTHCOMING EVENTS. 


North of England Institute of Mining and Mechanical E 
Saturday, August "th. At2p.m. At Newoastle-on- "Tyne. Ann 


eers.— 
meeting. 


NOTES. 


Educational Notes.—MuNiciPAL ScHoon or TECH- 
NOLOGY, MANCHESTER. — The prospectus of University courses pro- 
vided by the School of Technology for the session 1915-16, has just 
been issued; it contains an account of the splendidly equipped 
Iaboratories—in the department of Electrical Engineering there 
are four 100-KW. generating eets and a 50-Kw. turbo-generator, as 
well as over 100 motors, aggregating 1,250 H.P. А novel feature 


of the prospectus is a series of summaries of approved courses, 


which students proceediog to the degree of B.Sc. Tech. or the 
Certificate in Technology are recommended to follow. 

UNIVERSITY OF BRISTOL.—The session in the Faculty of Eogi- 
neering will commence on September 14th ; in Science, &o., on 


October Ist. Particulars are given in our advertisement pages 


to-day. 


The Manufacture of Insulators in Australia,—In 
the Melbourne Age for June 8th a lengthy and interesting article 
appears relating to efforts that are being made at Box Hill, within 
10 miles of Melbourne, in connection with the manufacture of 
insulators. Some time ago in the district named a remarkable 
deposit of clay was discovered, having many of the properties 
essential to the manufacture of art pottery and a special suitability 
for the non-conductive properties desired in insulatora used for 
tel« graphic and electrical purposes. Vast quantities of insulators 
are used annually throughout Australis. The Postal Department 
alone has an annual consumption of about 800,000, while electrical 
supply undertakings are also large users. The Commonwealth 
Art Pottery and Insulator Co. acquired this valuable bed of clay, 
and has since worked it, mostly in the production of insulators. 
The company had to start from the beginning and train men to 
Gradually 
it succeeded, Insulators were made for the Postal Department 
and for various private consumers; the works were considerably 
extended, new plant laid down, and additional kilns erected, until 
in time the establishment became an importaut factory, employ- 
ing from 70 to 80 hande. Prior to the war insulators were im- 
ported from Germany and Austria; a few came from Japan. The 
Box Hill works might compete with European manufacturers, but 
had no chance against labour that considered itself handsomely 
remunerated at 7s. per week. Recently the Postal Department 
called for tenders for insulators involving a considerable supply. 
Imagine the consternation among the shareholders and employés 
of the Commonwealth Art Pottery Co. when the rumour got about 
that the Postmaster-General intended to accept a Japanese tender. 
Happily, however, the Commonwealth Art Pottery Co. obtained an 
order for 200,000 insulators. The works are now in full swing. 

The writer proceeds to give a brief account of the manufacturing 
and sorting operations and processes. There are six filter presses 
producing about 10 tons of plastic clay per day ; the two pug mills 
treat a similar quantity ; three stamping machines have each a 


‘capacity of 3,000 insulators per day; the 13 lathes have an average 


capacity of 500 per day; the 4 kilns have an average capacity of 
9,000, and the average stock in process of manufacture is 45,000. 
Insulators only are produced, the clay being especially suitable for 
the manufacture of high-tension ware. It is practically the only 
deposit of clay in the State which has so far turned ont any con- 
siderable quantity of insulators suitable for electrical installations. 
In addition to being used by the Commonwealth Government, the 
company's insulators find customers in the Melbourne Electric 
Supply Co., the Counc'ls of Northe»te, Brunswick and Port Mel- 
bourne, the North Melbourne and Essendon Electric Tramway Co., 
and numerous local and inter- State firme. The bulk of the output, 
however, has bzen absorbed by the Postal department, private 
orders being necessarily of an intermittent character. Although 
numerous attempts have been made in a small way to supply high- 
tension insulators, only the Commonwealth Art Pottery Co. has 
succeeded on any extensive scale. Being a combination of 
primary and secondary production, the industry should become one 
of the settled activities of the Commonwealth. The manufactar- 
ing cost is made up of about 92 per cent. labour and 8 per cent. 
material. The industry is subjected to a Wages Board, and the rate 
of pay is considerably higher than the rate of wages in foreign 
countries. Germany and Austria, hitherto the chief suppliers, pay 
wages of one-third to one-half those fixed by the Weges Board, 
and, despite the sneers of the free trade organ about undue prefer. 
ence to local industry, 15 is to be hoped no Government contract 
will ever be allowed to run in that direction. With the perfecting 
of the plant and appliances. and the increased skill of operativen, 
a steady reduotion in the cost of manufacture may be anticipated. 
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Fire, —The Daily News states that the electric power 
station at the Ebbw Vale works, near Newport, was completely 
destroyed by fire on Sunday. It was well equipped with the 
latest machinery, and it is estimated the damage will amount to 
thousands of pounds. Thousands of men are rendered idle. The 
fire is believed to have been caused by the fusing of live wires. 
Practically all the local industries have been brought to a stand- 
still, aud a3 electricity was supplied to the town the streets of 
Ebbw Vale are in darkness.“ 


Fatality.—On Wednesday, last week, an accident took 
place at the works of the Shipley Fan Co., electrioal and ven- 
tilating engineers, Valley Worke, a young man—James Rogers, 
mechanic —whilst standing оп a ladder attending to some belting 
having his right arm caught and being whirled round the shafting. 
The arm was taken right off, and the injured man was removed to 
Saltaire Hospital. 

An inquiry was held at Gateshead-on-Tyne, on the 2nd inst., 
into the death of Andrew Turnbull Crook, a chargeman, at Red- 
heuzh Colliery. A stoneman at the colliery, named Walter 
Harbottle, said that early on the morning of Jaly 30th Crook said 
to him that as it was getting near food time and the place was 
drained he would stop the electric pump. Crook went away, but 
did not return, and as he (Harbottle) wanted a shot fired he eent 
& mau named Macklow to seek Crook. Mucklow returned aud 
said he could not rouse Crook, who was lying on his side and 
appeared to be dead. Witness went to the pump and found Crook 
lying near the switch. The current was switched off. There was 
а burnt mark on Crook's right wrist, and his nose had been 
bleeding. Artificial respiration was tried but without success. 
Edward Watson, an electrician at the colliery, said there were 
three switches connected with the pump. Crook would pass in 
front of the pump to the switch on the main cable. He would 
ehut that off. then he would shut off the starting switch, and, 
finally, the brash switch. After the accident witness went to the 
pump and found all the switches correctly turned off. He found 
deoeased lying on the ground alongside the switch to the main 
cable. Witness examined the main cable and found about 6 in. of 
the cable with the insulating material torn off. The cable was 
insulated with rubber, then tape, and again with cotton braiding. 
The portion of cable to which he referred was quite bare. He 
found & piece of the cable tape lying between the switches. He 
examined the cable and switches on July 26th, and then they were 
all right. The jury returned a verdict that deceased had been 
** electrocuted,” but there was no evidence to show how he had 
come into contact with the current. 


Trading with the Enemy.—The Public Trustee, as 
custodian for England and Wales of enemy property, has issued a 
special notice to the Press drawing the attention of bankers, 
traders and othera to important provisions of the new Act as 
follows :— 

1. Dividends and interest payable in respect of all classes of 
eecurities held for enemies are now payable to the custodian. 
Under the provisions of the new Act interest on securities issued 
by, or on behalf of, British, Colonial or Foreign Governments, or 
Oorporations or municipal or other authorities, and moneys repre- 
senting the payment off of the capital of any securities are pay- 
able to the custodian. The duty of making such payments to the 
custodian, and of furnishing him with the necessary particulars, 
rests with the person. firm or company through whom the pay- 
ments in the United Kingdom are made. 

Accountable parties should apply to the Publio Trustee for 
Receivable Order A,“ upon which the return should be made, No 
money should accompany the reoeivable order, but & warrant 
directing payment will be issued in due course. 

N.B.—Where coupons or drawn bonds to bearer are held for the 
accounts of enemy persons the holder should apply to the office of 
the Parliamentary Counsel, Whitehall, S.W., for & licence autho- 
rising the presentation for payment of such instruments, aud 
should apply to the Publio Trustee for copies of Receivable Or ler 
„A.“ which should be completed and handed to the paying 
autbority, upon whom the duty will then fall to account to the 
castodian. 

2. The obligation to register property with the Pablic Trustee 
under Sec. 3 (1) of the earlier Act is now extended to (4) bank 
balances and deposits; (%) debts to the amount of £50 and 
upwards. 

All persons, firms or companies with whom enemies have bank 
balances or deposits or who owe £50 or more to enemies (apart 
from thoee dividends, &c.. payable to the custodian) should apply 
to the Publie Trustee for Regietration Order F.“ 

N.B.—The Act provides that the liability to disclose property of 
any nature held for enemies shall apply to companies as well as to 
persons and firms. 

Companies who have not already disclosed property under 
ую. 3 (1) of the old Act should therefore apply to the Public 
Trustee for Rsgistration Order B." 

The term "enemy means any person or body of persons of 
whatever nationality resident or carrying on business in the enemy 
country, but does not include persons of enemy nationality who 
ara neither resident nor carrying on business in the enemy 
country. 

Attention ia called to the penalties fixed by the Trading with 
the Enemy Amendment Act, 1914, for non-compliance with the 
requirementa thereof, and to the fast that such penalties will 
aleo apply for noa-compliance with the requirements of the 


present Act, 8 


L. C. C. Tramway Wages.— The ballot of the L. C. C. 
tramway employés shows a big majority in favour of accepting 
the Conciliation Board award as against Board of Trade arbi- 
tration. The award offered the men a war bonus of 38. per 
week, or 6d. a day to men earning 40s. per week or under. The 
claims of the men for a permanent increase of wages of 1s. per 
day, overtime at the rate of time and a half, an extra allowance of 
2a. 6d. per day to motormen on trailer cars, and a reduction iu the 
ое of labour to eight daily were refused by the Conciliation 

oard, 


Indian Trade.—A Reuter dispatch from Simla states 
that in view of the success which has attended the sample exhibition 
of goods heretofore imported from Germany and Austrie Hungary 
recently held in Calcutta and other centres, the Government 
has decided to establish a permanent commercial museum in 
Calcutta in order to bring manufacturers and traders together and 
develop the natural resources of the country. 


Volunteer Notes. — The Birmingham Electrical 
Engineers (Volunteers) have been in camp at Luddington, a village 
on the banks of the Avon, from Friday to Wedneaday last. They 
have had about 400 names on their books, but as over 50 men have 
joined the Rezular Forces, and a large number of the remainder 
are on Corporation and Government work, it was not expected that 
more than 100 men would be able to go into camp. The force waa 
under Sub-Commandant D. Shanks. 


ENGINEERING INSTITUTIONS’ VOLUNTEEB TRAINING CORPS.— 
Headquarters— Marconi House, Strand, London, W. C. 

Drill Centre.—By kind permission of Lieut.-Colonel A. B. Le 
Rossignol, head-quarters of London Electrical Engineers, 46, 
Regency Street, London, S.W. : 

Company Orders.—By Lieut.-Colonel ©. B. Clay, V.D., Com- 
mandant, for week ending August lith, 1915. 

Monday, Wednesday and Friday.—Drills, 6.30 and 7.30 p.m. 

All applications for enrolment should be sent to the Com- 
mandant, Marooni House, Strand, from whom all particulars can 
be obtained. 

E. G. FLEMING, 
Company Commander and Acting Adjutant, 


3RD Ватт. (OLD Boys) OENTRAL LONDON REGIMENT (VOLUN- 
TEERS).—Battalion Orders by Colonel 8. G. Grant (Officer Com- 
manding), Thureday, August 5th, 1915 :— 

Captain of the week, Capt. Eastwood ; Orderly Officer, Mr. R. P. 
Groom Johnson. 

Week-end Parades,—Saturday, August 7th.—The Battalion will 
parade at 2.80 p.m, at Baker Street Station, and entrain for 
Wembley. Officers will bring with them notebooks and sketching 
material. : 

Sunday, 7 a.m., reveille ; 10 a.m., Church Parade; 10.20 a.m., 
Parade under Company Commander; 2.15 p.m, Battalion Parade. 

Resignations —The following members, having obtained temporary 
commissions in His Majesty's Forces, are placed on the honorary list 
of the corps :—Mr. Last Smith, London Welsh ; Mr. 0. Onion, Royal 
Eagineers; Mr. B, Strachan, 3/24th County of London Regiment 
(Qneen's) ; Mr. Frank K. Chater, The Welsh Regiment ; Mr. Wilfred 
H. Carey, Army Service Corpe. 

The following extracts from C.A.V.T.O. letter, dated July 20th, 
1915, are published for information :—"' Previous military train- 
ing, if any (Paragraph 4 of Corps Register Form XII), shall be 
taken to include previous military service in a Volunteer Training 
Corps. It will be necessary, therefore, for all recruits to answer 
this question accordingly. No man shall be accepted as a member 
of any Unit of the Volunteer Training Corps, who less than three 
months previously has been a member of any other Unit, except 
with the consent of his original Commanding Officer. 

" Drill.—The completion of 40 drills does not do away with the 
obligation for Volanteers to continue to attend drills, A member 
of a Volunteer Corps who does not attend a minimum of four 
drills per month shall be liable to be struck off the roll of the 
1 1 unless absent on leave given by the Commanding Officer of 

is Unit." 

Astublish ment.—The Establishment for a Company is as follows: 
—One Acting Company Sergt-Major; one Company Q.-M. Ser- 
geant; four Platoon Sergeants: eight Corporala; eight Lanoe- 
Corporals, This Establishment is on no account to be exceeded. 
Any Company above these numbera must absorb men already 
appointed before further appointments can he made. 
| Musk: try,—Satarday, August 7th, Acton Range, 2.30 p.m., “С” 
Compaay, as previously arranged. Members of "C" Company 
wishing to shoot should send in tbeir names to their Company 
Commander withont delay. 

On Saturday, August 7th. there will be a 500 yards target at 
Bisley, for members who have not previously shot, and who send 
in their names to the Musketry Officer not later than Friday 
morning. öh inst. Members will report themselves to Sergt. 
Cotter, at No. 9 Barrier, Waterloo Station, 1? 45 p.w. 

Acton Raoge.—There will be shooting as usual on Tuesday and 
Thursday., at 2 30 p.m. 

A. G. JOINER, Captain and Ad:utant, 


Board of Trade Inquiries, — The Board of Trade 
Commercial Intelligence Branch has issued ita list, No. 52, for the 
week ended July 3lat, giving parti:ulars of further inquiries 
received for names of makers of apacitied articles, Under Е ес- 
trical Apparatus and Accemeorieg," ijaquiriee were received for 
electric cables, and feit tape for insulated wire covering. 
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X-Ray Gift te France.—The most up-to-date travel- 
ling X-ray motor ambulance that has ever been constructed is 
about to be sent from London to the Front. It cost over £1,000, 
subscribed by the public to the fund organised by the London 
Committee of the Scottish Women's Hospitals (N. U. W. S. S.), and 
will be attached to the fleld hospital at Royaumont. 


— .. — 


OUR PERSONAL COLUMN. 
7he Editors invite electrical engineers, whether connected with the 


technical or the commercial side of the profession and industry, ` 


also electrio tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted аз to their movements. 


Ld 


Central Station Officials.—An error occurred in the 
paragraph which appeared in our last issue respecting MR. L. 
MARSHALL JOCKEL. Mr. Jockel has resigned his appointment as 
engineer-in-charge of the York Corporation electricity and tram- 
ways department to take up the position of assistant engineer to 
the Government of Malta electric lighting department at Valetta. 
During his period of service with the York Corporation he also 
held the post of Lecturer on Electrical Engineering at the N.E. 
Railway Institute Evening Classes, which classes are arranged for 
stodenta from the city as well as from the railway company. 

Mr. ARCHIBALD J. HOWARD, borough electrical engineer of 
Taunton, was married on July 28th at the Albemarle Baptiat 
Chapel, Taunton, to Miss Florence U. Taylor. On the previous 
day the staff and employés of the electricity department presented 
Mr. Howard with a clock, Mr. R. J. Yendall, works’ foreman, 
acting as epokesman on their behalf. | 

Mr. Е. A. NICHOLLS, of the Islington electricity department, 
bas been appointed chief a*sistant engineer in the electricity 
department of the Leek Urban District Council. : 

Mr. Tom HUDSON, eldest son of Mr. C. W. Hudson, of Bradford, 
has been granted a commission as Sub-Lieut, in the Royal Navy. 
Lieut. Hudson has been employed at the Lancaster electricity 
works, and also at Devonport on Government work. 

Мв. H. A. RATCLIFFE, head of the testing department of the 
Manchester electricity works, has been co-opted a member of the 
Manchester Air Pollution Advisory Board, which was formed some 
time ago by the Manchester City Council. 

Мв. R. H. Fox has been appointed chief electrical engineer at 
Musselburgh (Scotland), at a salary of £215 per year. 

The marriage took place at All Saints’ Church, Frindsbury, 
Rochester, on July 22nd, of MB. J. A. SMITH, of the Kent Electric 
Power Co., and Mies Winifred Edith Whyte, eldest daughter of 
Мт. Andrew Whyte, of Frindsbury. 

By 9 votes to 4 the Redditch U.D.C. has adopted a report of 
the Electricity Supply Committee recommending that the appli- 
cation of MR. R. MAYNE for an inorease of £100 per annum in 
his salary be refused. 

On July 17th Мв, W. COLES, charge engineer at the Luton 
Corporation electricity works, was married to Miss R. Bowles, of 
Cambridge. Mr. Coles's colleagues at the works presented him 
with a dinner service. 

Tramway Officials,—The Manchester Tramways Com- 
mittee has acceded, on certain conditions, to an application of MR, 
MATTINSON, chief civil engineer, for permission to be allowed to 
apply for a commission in the Royal Engineers. 

Mr. A. J. BOUSFIELD, assistant manager of the Isle of Thanet 
Tramway Co., has secured a similar appointment with the Chatham 
and District Light Railway Co. 


General.—A distinguished conduct medal has been 
awarded to Private A. Hotz, of the 1st East Surrey Regiment, for 
conspicuous gallantry on Hill 60," when he placed himself in 
front of a communication trench occupied by the enemy, and, on 
the enemy advancing, attacked them with hand grenades and dis- 
persed them. Before the war Mr. Hotz was employed in the con- 
struction department of the British Thomson-Houston Co., Ltd., 
and the members of the B.T.H. staff are naturally very much 
pleased with the winning of this reward for gallantry by one of 
their number. 

On the eve of departure for Australia, Мв. W. A. HOLMANS, 
a member of the staff of the Edison & Swan United Electric 
Light Co., Ltd., Ponder's End, Middlesex, for over 16 years, was 
presented by the staff with a diamond ring, a cabin trunk and a 
pocket-book. Mr. Holmans is to be stationed in the Ediswan 
showroom, at Melbourne. 

The vacancy caused by the death of MR. JAMES WALMSLEY, 
who had charge of the electric plant at the Blackpool Tower, 
Grand and Palace, has been filled by the appointment, out of 240 
applicants, of Мв. WM. QUAYLE, assistant superintendent engineer 
to the British-American Tobacco Co., Liverpool. 

We have received a copy of the first number of the Staff War 
Bulletin, issued by the County of London Electric Supply Co., Ltd. 
It has been published for private circulation, and while it is of 
great interest as showing what members of the staff are now 
doing in connection with the war, it will also be of permanent value 
as & reoord of the part played by the employós of the County 
and Associated Companies in the great national struggle. A full 
Roll of Honour is followed with notes regarding, and photographs 
of, those of the number who have been killed in action; also a list 
of wounded; and extracts from letters from men at the Front. 


Among a number of general notes, we read that Mr. J. B. 
Braithwaite, the chairman of the company, has two sons on active 
service in the Dardanelles; Captain A. E. Sanderson, son of one of 
the directors (Mr. A. Н Sanderson), is also at the Front. One son 
of Mr. C. P. Sparks, the engineer-in-chicf, has been awarded the 
military oross, and has been twice mentioned in dispatches, and 
two other sons of the new I.E.E. President, are also on service as 
lieutenants. 168 members of the County and Associated staffa are 
serving as special constables. 

On July 28th, at Holy Trinity Church, Kingsway, W.C., a 
marriage took place between MR. FREDERICK E. CHILTON, 
London manager for Mesars. Royce, Ltd., of Manchester. and Miss 
Winifred Elsie Eleanor Gordon, daughter of the Rev. 8. С. Gordon, 
M. A., B. D., of Bromley, Kent. 

Me. A. D. BERGTHEIL, eleotrical engineer, a natural-born 
British subject, har, by a deed poll, renounced the surname of 
Bergtheil and assumed the name of Berkeley in place thereof. . 


Roll of Honour,—Private Henry HERBERT Daven- 
PORT, who was with tHe British Thomson-Houston Co, Ltd., of 
Rugby, has been killed in action in France, He was shot through 
the head by a sniper. 

Private LL. L. JONER, of the Plymouth Battalion Royal Naval 
Division, who has been killed in action in the Dardanelles, was on 
the staff at the tramway depót at Johnstown. He joined the 
Royal Marines last October. 

Private ALEXANDER HANLEY, of Manchester, who is officially 
reported missing since June 28th, was serving with the 1/4 
Royal Scots at the Dardanelles, and prior to the war was an 
apprentice with the British Westinghouse Electric and Manufac- 
turing Oo., Ltd., at Trafford Park. 


Obituary.— Мв. ROBERT HAMMOND.—We deeply regret 
to learn, as we go to prees, that Mr. Robert Hammond passed away 
on Thursday morning, at the age of 66 years. Mr. Hammond had 
been unwell for several weeks past, and had been unable to attend 
at his office, We shall refer to the deceased gentleman's career 
next week. 

The Sydney Daily Telegraph records the death, which occurred 
at Rylstone early in June, at the age of seventy.eight years, 
of Mr. AUDLEY CooTE, who is described as “the father of 
Australia’s Pacific cable service.” His last work in this con- 
nection was the laying of the cable between Queensland and New 
Caledonia. For successfully carrying out this undertaking Mr. 
Coote was to have received the French Legion of Honour, but he 
died before the formalities preliminary to the acceptance of this 
honour by a uon-Frenchman had been completed." He was a life- 
long friend of, and co-worker with, the late Sir Henniker Heaton. 

We regret to note from the Times Deaths column that Мв. 
JOHN C. GILL, Assoc.M.Inst.C.E., chief engineer to the city of 
Peterborough, has passed away at the age of 63 years. In his 
capacity as city engineer he was also responsible for the electricity 
supply system. | 

The death ocourred on July 27th of Мв. Jas, SMITH, head of 
the firm of Jas. Smith & Sons, Ltd., electricians, &c., Carmichael 
Road, South Norwood. Deceased, who was in his 87th year, served 
on the Croydon Town Council for 17 years, 

The death occurred suddenly on July 26th, from heart disease 
following neuritis, of Мв. FREDK. JOHN GALE, who was for many 
years associated with Brooking & Co., electrical engineers, of 
Queen Street, Exeter. 


Will.—According to the Times, the late Major FLoop 
PAGE left £5,671. 


NEW COMPANIES REGISTERED. 


Ramsden Green, Ltd. (141,122).—This company was 
registered on July 27th, with a capital of £2,000 in £1 shares, to take over 
from F. J. Green the business of an electrical and mechanical engineer carried 
on by him at 10, Wagner Street, Old Kent Road, S.E., as the Crathorne and 
Green Manufacturing Co. The subscribers (with one share each) are: F. J. 
Green, 10, Wagner Street, Old Kent Road, S.E., engineer; B. E. Green, 154, 
Bevlah Hill, Norwood, S. E., private secretary. Private company. The 
number of directors is not to be less than two or more than five; the first 
are F. J. Green (permanent) and B. E. Green. Remuneration of F. J. 
Ren per annum. Registered office: 10, Wagner Street, Old Kent 

oad, S.E. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


British Accumulator Co., Ltd. 125,172) .— Capital, 
013,900 in 4,000 '* A and 8.000 B " shares of each, and 38,000 defd. 
of Is. each. Return dated December 3lst, 1814 (filed March 24th, 1915). 
4,000 A and 38,000 defd. shares taken up; 18s. per share called up on 
4,000 “А : £3,200 paid, leaving £400 in arrears; £51,900 considered as paid 
on 38,000 defd. shares. Mortgages and charges: Nil. 


Greenwood and Batley, Ltd. (27,098).—Capital, £400,000 
in 14,000 pref. and 26.000 ord. shares of £10 each. Return dated July 13th, 
1915. 11,066 pref. and 18,052 ord. shares taken up (of which 13 ord. shares 
have been forfeited); £10 per share called up on 934 pref. and 12,134 ord., 
L. per share on 1,466 prob. and £5 per share on 1,252 ord.: £201,312 paid, 
leaving £,26 tn arrears; 73,320 considered as paid on 7,339 shares (2 


.666 
pref. and 4,666 ord.). 


Mortgages and charges: £100,000 
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Electric Su y Co. of Western Australia, Ltd. (56,551). 
Capital. £100, in £l shares, Return dated June 23rd, 1915. 75,007 
mr оп ир; £46,607 paid; £28,400 considered as paid. Mortgages and 
charges: Nil. 


Guildford Electricity Supply Co., Ltd. (36,725).—Capital, 
55,000 in 25,000 pref. shares of £1 each, and 6,000 ord. shares of £5 each. 
eturn dated April 14th, 1915. ‚856 pref. and 3,059 ord. shares taken up; 

£34,153 paid, including £2 on two ord. shares forfeited. Mortgages and 
charges: £25,000 Ist and £15,000 3nd mortgage debs. 


Hastings and District Electric Tramways Co., Ltd.. 


(R2,531).—Capital, £372,942 10s. in 130,000 pref. shares of £1 each and 
485,885 ord. shares of 10s. each. E 500,000 in 50,000 pref. and 
50.000 ord. shares of £5 each. Reduced, 1911.) Return dated March 93га, 
1915. 80.000 pref. and 268,335.ord. shares taken up; £80,000 paid on the 
prel.; £134,117 10s. considered as paid on the ord. Mortgages and charges: 
250.000. 


” 


re 
CITY NOTES. 


County of Dorset Electric Supply Co., Ltd. 


Ar the meeting held on July 14th, at Moorgate Court, E.C., 
the directors submitted their report for 1914. They showed 
that the capital expended and invested in the aesociated com- 
panies amounted to £30,044. The revenue receipts, exclusive 
of the Lyme Regis dividend, amounted to £1,062, against 
£46 for 1913. The gross profit (including the dividend for the 
Lyme Regis Co.) amounted to £340. Against this were placed 
interest on temporary loans £500, leaving a deficit on the 
year's operations of £160, against a deficit of £654 in 1913. 

The subsidiary companies, viz., the Lyme Regis E.L. & P. Co., Ltd., the 
Blandford Forum and District E.S. Co., Ltd., and the Swanage E.S. Co., 
Ltd., have each shown satisfactory progress. The Lyme Regis Co. shows a 
substantial profit on the year's working, and a dividend of 10 per cent. has 
been declared. The Blandford Co.'s supply was commenced only three weeks 
prior to December Silst, 1913, and the Swanage Co. has only been operating 
for about eleven months, so that these companies are only in their first year 
nf working. The number of consumers in Dorchester on December 3lst was 
89. in Blandford 39, in Lyme Regis 196, and in Swanage 70. The company’s’ 
progress from its inception to the present moment has been uniformly steady 
and satisfactory. 


Electric Supply Corporation, Ltd. 


Tun report of the directors for the year ended December 31st, 
1914, shows that the gross earnings during the year amounted 
to £35,646, an increase of £956 upon the corresponding figures 
of the previous year. The sum taken into net revenue account 
amounted to £17,883, as against £15,655 for 1913. After 
paying interest upon debenture stock and the actual cost of 
the year's repairs and renewals, there remained with the 
balance brought forward from the previous year a surplus of 
£9,844, which the directors proposed to deal with as follows :— 
To place the sum of £273 to the renewals account, making 
this fund £10,000; to place £3,000 to a reserve fund: to dis- 
tribute dividend to the shareholders at the rate of 24 per 
cent. per annum for the year 1914, less income tax, and to 
carry forward the balance of £1,847. The following table 
shows the progress made by the company :— 


Equiv. 32-watt Profit, including 


Year. lamps connected. Units sold. Gross earnings. investments. 
1912. axes: 188.207 3,730,780 ...... 33.987 ...... 13,449 
1913 — 901,266 ...... 975,091 ...... 34.6900 15.655 
1914 ранае. “SIR TIS 22s 4,358,981 ...... 35.648 17,883 


The Hendon Electric Supply Co., Ltd., distributed a divi- 
dend of 13 per cent. for 1914, and the Dumbarton Burgh and 
County Tramways Co., Ltd., a dividend of 1& per cent. upon 
its ordinary shares. The total amount received has been 


brought into these accounts. 
Lamps connected. 
( кчө in 32-watt lamps.) 


3 . Increase 
Chelmsford bt э. 4. А e. 05. 37,242 3,166 
\ (Decrease.) 
Jedburgh š 9,880 ...... 
Melrose : 5.138 ...... 20 
Dalkeith " 8,955 ...... 58 
Dollar " 8,2314 ...... 102 
Totnes f e. 6,175 ...... 551 
Exmouth 795 ...... 1.833 
St. Andrews 95,481 ...... 1,371 
Hitchin is - nt я 455 .. 11.217 ...... 213 
Dumbarton bus is РА Sue aig .. 65,360 ...... 7,804 
Falmouth 90 s ves сз Pes .. 17,309 ...... 1,773 
Net increase during 1914, 13,449. 
Hendon ves oe sae Side pu Ne 636 ...... 17,803 


Dawlish 9850 ш... 355 
681 


Mr. J. G. B. Srone (chairman) presided at Salisbury House, 
on July 29th, over the thirteenth annual meeting of the com- 
pany. CHAIRMAN, in proposing the adoption of the 
report, expressed regret that the accounts were not in the 
ehareholders' hands at an earlier date, owing to delay caused 
by the depletion of the head-office staff, many of whom had 


joined His Majesty's Forces. They would note the satis-. 


factory Growth in the number of lamp connections; in the 
case of Imsford they had to record a lower figure than last 
resr, due to the withdrawal of a large customer whom they 
d supplied at an exceptionally low rate for a number of 
years, so the reduction in lamp connections was not accom- 
ied by a corresponding loes in profits. The Hendon Co., 

in which they were largely interested, was progressing most 
favourably, as by the handsome dividend they 


received on their shareholding. The Dumbarton tramway 
paid the same small dividend, but they hoped would ulti- 
mately yield a better return. In connection with Dum- 
barton, last year һе told thein they had arranged for a bulk 
eupply for the town, but as the war caused considerable delay 
in the delivery of the necessary plant, it was only during the 
current year that the supply had becoine of beneficial use 
to them. As regarded the sale of current, he did not think 
they had been adversely affected by the war, as they had had 
an increased demand for power supply, more particularly in 
Dumbarton, which was an active centre for shipbuilding. In 
other places, dependent on visitors for their prosperity, the 
ordinary business had been replaced to a large extent by 
increased trade brought by the billeting of troops. As to the 
other side of the account, namely, the production of electricity, 
the actual cost during the year under review had not been 
very materially affected, though they would have to face 
higher prices for labour and coal in future. A very large 
number of their staff were serving with the Forces, and they 
had at present only 54 per cent, of the men who were in 
their employment at the outbreak of the war. They recom- 
mended bringing the renewals account up to a sum of £10,000, 
and proposed to continue paying for repairs and renewals out 
of the yearly revenue, unless they had to meet some abnormal 
expenditure. There was a considerable increase in their bill 
for repairs, due to renewal of their batteries. Most of their 
works had now been in operation for about ten years, and a 
battery did well if it lasted for that period. It was parti- 
cularly to meet battery repairs that this fund was built up, 
and it was gratifying to feel that they could carry out such 
work without trenching upon it. They now proposed to 
inaugurate a general reserve fund, setting aside £3,000 for 
that purpose. Apart from general depreciation charges, they 
had to bear in mind that item on the balance sheet represent- 
ing the cost of issuing shares and debentures, and the share- 
holders would no doubt agree that it would be wise to make 
some provision of this nature. With regard to the dividend, 
the board did not think it politic to pay more than 23 per 
cent. The small additional payment under the present condi- 
tions was encouraging and marked the general improvement 
in face of the difficult conditions which had prevailed. 
The report was adopted without discussion. 


Bombay Electrie Supply & Tramways Co., Ltd. 


THe tenth ordinary general meeting was held on Thursday 
last week at Electrical Federation Offices, Kingsway, under 
the presidency of Sir О. OLLIVANT, K. C. I. E. 

In proposing the adoption of the report (see p. 52), the 
CHAIRMAN said it was gratifying to note that the net revenue 
had continued to expand, notwithstanding many adverse fac- 
tors. The gross receipts amounted to £302,569, an increase 
of £26,100, and the net receipts to £157,582, an increase of 
£12,010, or of 8.25 per cent., as compared with the previous 
year. The adverse effect of the war upon the traffic had been 
mainly due to the heavy falling off in both the export and 
import trade of the port of Bombay, and to the measure of 
impoverishment resulting from the trade shrinkage. l'or the 
first seven months of the year, prior to the outbreak of the 
war, they carried 24,192,216 passengers, 4s compared with 
23,092,082 during the corresponding months of 1913. But for 
the second five months they only carried 16,257,418 passengers, 
as compared with 17,599,940 the year before. Owing to the 
increase in receipts during the first half of the year, the 
aggregate gross earnings for the twelve months showed a 
falling-off of only £788. The decrease in net earnings of 
£4,961 was, consequently, mainly attributable to the fact 
that the traffic expenses for 1914 exceeded those of 1913 by 
£4,173. This was due to the increased expenditure necessi- 
tated by the increased running during the earlier months of 
the year, and to the fact that the decrease in the later months 
under this heading was offset by the rise in the cost of 
materials and heavier expenditure on the maintenance of 
rolling stock and track. They would be glad to note that 
there had been a recovery in the scale of the traffic receipts 


since the commencement of the current year, and this, so far, 


continued to progress. The progress of the electric supply 
branch of the undertaking had been very satisfactory. the 
pet earnings showing the handsome advance of £17,700 as 
compared with those of the preceding year. They were fortu- 
nate in securing temporary supply for power purposes to two 
of the Bombay mills during the last six months of 1914; those 
mills were under contract to purchase electric energy from the 
Tata Hvdro-Electric Co., во soon as that company was able 
to supply them, and it was in a position to do this early in 
February, when these two customers passed to the Hydro Co. 
As that company had now commenced supply at Bombay, it 
was perhaps desirable that he should remind them that 
under the terms of its licence it was restricted to supplying 
factories and railways whose annual consumption was not 
less than 500.000 units. The fields of operation of the two 
companies were, therefore, to that extent demarcated. In 
view of the loss of the temporary mill load. they could not 
look for the same increase in revenue from the supply branch 
this year as that recorded last vear. But he was glad to be 
able to inform them that for the five months of the current 
year, for which returns had reached them, there had been a 
considerable increase in the number of units sold as com- 
pared with last year. All the extensions of the mains laid 
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las year were yielding good results. With regard to tho 
balance sheet, during the ycar the capital expenditure aggre- 
gated £46,461. Of this amount, £36,195 was expenditure in 
: the supply branch, and £10,966 in the traction branch. The 
provision for depreciation was increased this year to £27,000, 
as compared with £23,500 last year. They had now at credit 
of that fund £113,400. The sinking fund for capital redemp- 
tion had been increased from 441.686 to £57,198. They had 
found it advisable to postpone for the present some extensions 
of the tramway lines which they had in contemplation. The 
very heavy rise in the cost of materials and the adverse 
influences checking the normal growth of the traffic had 
dictated this postponement. But, on the other hand, they 
were steadily pursuing the policy of extending their supply 
mains into any districts of the city not yet served by their 
distributors, where it was demonstrated as the result of 
careful canvassing that the returns in sight justified the 
expenditure. The progressive realisation by all classes of the 
Bombay public of the conveniences and economy of electric 
lighting, and the hygienic benefits of electric fans, had resulted 
in a growth in the demand for both which rendered possible 
many extensions which could not have been justified a year 
or two ago. 

Mr. F. C. Rimincton seconded the motion, which was car- 
ried unanimously. 


Yorkshire Electric Power Co. 


Tre report of the directors for the half-year ending June 
30th, 1915, states that there has been an inorease in the 
revenue from the gale of clectrical energy, but owing to addi- 
tional costs occasioned by the war, the net profit after pay- 
ment of mortgage and other interest shows а small decrease 
ou that for the corresponding half-year of 1914. Both wages 
and materials have become more costly during the war, and 
the conditions of the coal market have heen especially difficult. 
9 net profits for the three half-yearly periods ending June 
30th are :— 


1915. 1914. 1913. 
£9,873 8s. 9d. £10,414 5s. Od. £06,971 13s. 9d. 


Under the powers conferred upon them by the Yorkshire 
Electric Power Act, 1914, the directors have declared a divi- 
dend for the half-year on the amount paid up ou the six per 
cent. cumulative preference shares, which will absorb £5,051 
3s. 8d., and they are of the opinion that under the circum- 
stances the consideration of a dividend on the ordinary shares 
should be deferred until the end of the year. The advantages 
which have repeatedly been claimed for a public supply of 
electricity have been emphusised by the present conditions. 
Old consumers have increased their demands upon the com- 
pany, and many important new consumers are being supplied. 
Power users whose premises are connected to the company’s 
mains find that with a minimum of expenditure and without 
delay they are able to meet the unprecedented requirements 
for war and other purposes. During the half-year applica- 
tions for £10,995 of the six per cent. cumulative preference 
shares have been received, and the balance unissued has now 
been reduced to £2,815. Owing to over one-fifth of the 
company's employés having enlisted and to the growth of 
the business, more work has fallen upon a depleted staff. The 
directors have pleasure in drawing attention to the cheerful 
Tu with. which these extra responsibilities have been Under- 
taken. | 


Russian Electrical Companies, 


THE electrical concerns in Russia possessing a good organisa- 
tion, both for buying raw materials and selling their products, 
as well as having abundant working capital. were never more 
prosperous than they have been of late. This ean be seen 
from the following figures from the published reports for the 
working year 1914 :— . 

Profits in roubles. 


— 


1912. 1913. 1914. 
General Electricity Co. . 1,900,000 1.750.000 2.070.000 
United Cables Co. .. 970.000 1.400.000 3,340,000 
Siemens & Halske ; S0 610.000 500.00 810,000 
Duflon Constanovitch & Co. 240,000 — 250.00) 350.000 


Siemens-Schuckert ]1.200,000 1,150,000 

Amongst these concerns the United Cables Co. is particu- 
larly distinguished by its net profit, namely, 55.6 per cent. 
on its nominal capital, or more than double that of 1913. 

Пом, asks a Petrograd journal, has such an unprecedented 
increase taken place in such an abnormal year, when other 
branches of industry were in more or less difficulty? This 
question is answered by the report of the company itself, 
which shows that at the beginning of the war, the company 
had in stock reserves of metals and other necessary goods for 
production, which had been bought in the first half of the 
vear at low prices, whilst the finished products were sold in 
the second half ef the vear, when prices steadily rose. 

The satisfictory. position of the company is explained, also, 
in part by its participation with three other concerns in the 
consumers’ syndicate, called the“ Abuehmer-Svndikat.” This 
is a union of consumers of copper which, on its part, is 
bound by agreements with the Russian evndieate of copper 
smelters, called the Myed." 
be understood how the company in the last three years made 


E 


Under such conditions it can 


a net profit of 6,000,000 roubles, or the equal of its nominal 
eapital. Further, the increase in the profits of this company, 
as well as of others closely associated with it—the General 
Electricity Co., and Siemens & Halske—is explained by the 
large orders given for war service. A considerable por- 
tion of the profits of all these companies has been put to the 
amortisation of the cost of buildings, etc., notwithstanding the 
fact that most of them, as shown below, have paid higher 
dividends than in 1913. 


Dividends per cent. 

1919. 1913. 1914. 
General Electrieity Co. ... Ед m 2M. 9.4 10 
United Cables Co. ... T M .. 8 10 15 
Siemens & Halske ... ex з ss 6 5 6 
Siemens-Schuckert TA x — 6 5 
Duflon Constantinovitch & Co. ... 12 124 10 


In the first four companies named, down to the period of the 
war German capital was chiefly interested; but the last-named 
is French. The house of Siemens-Schuckert is an exception: 
its dividend was less compared with that of 1913. The decline 
in the profit of this large concern which, two years ago, with 
the co-operation of important German electro-technical groups, 
was formed from the Russian Schuckert Co., 18 explained by the 
fact that it was largely dependent on its foreign contractors. 
both financially and industrially. Some idea, of this depend- 
ence may be found in the report of tbe said company. It 
says that the result for 1914 is less satisfactory than that. of 
the preceding year, because of the impossibility of executing 
certain portions of the contracts from the company s works, 
through the stoppage of the importation of special machines 
then being made abroad, and the impossibility of constructing 
machines in the factory of the company in time, in view of 
the complete stoppage of delivery of raw materials and half 
products. - | 

The report of the General Electricity Co. also specifies the 
lack of raw material as well as of fuel at the factory, and the 
impossibility of obtaining equipment, previously obtained from 
abroad, which bad an unfavourable influence on the opera- 
tions of the company in 1914. | ‚ | 

To-dav, amongst electro-technital concerns, there is 
observed an effort to get rid of foreign control. Thus the 
board of Duflon Constantinovitch & Co., in its report points 
out the necessity of fresh extensions of the factory equipment 
due to the desire to experiment in eome new branches of 
productive activity in the ephere of electro-mechanies to be 
installed in the workshops of the company, so as to take an 
active part in freeing Russia from that foreign control. 

At present accounts of three other large electric companies 
have also been published for 1914, and these show that the 
demand for electric current in 1914 was good. In con- 
nection therewith the net profits increased as compared with 
1913, as can be seen from the tables (in roubles) which 
follow :— 


1912. 1913. 1914. | 
Eleetrie Lighting Co., 1886 5,350,000 6,040,000 |. 6,810,000 
Petrograd Electric Construc- | | 
а 805 К У . 1,400,000 1,520,000 1,740,000 


Electric Power (o. 590.000 1,050,000 1,400,000 
The dividends рег cent. paid by these companies were аз 


сои 1912. 1913. 1914. 
Hlectric Lighting Co., 1886 . 1l 11 11 
Petrograd Electrie Constructions Co. .. 9 10.3 10.2 
Electric Power Co. . = 9 9 


British Columbia Electric Railway Co., Ltd. 


Owixd to the large decrease in the earnings of the company 
since the turn of the year, the directors are unable to recom- 
mend the payment of any further dividend on the preferred 
or deferred ordinary stocks in respect of the year to June 30th. 
In the last days of 1914, owing to the stagnation of business, 
hrought about by the war, an extraordinary form of competi- 
tion suddenly arose; a large number of motor cars, most 
of them privately owned, started plying for hire in opposition 
to the company's cars, at ordinary tram fares. In an endeavour 
to meet this competition the company has recently, as an 
experiment, reduced some of its fares. Sufficient time has 
not vet elapsed to enable a conclusive opinion to be formed 
as to the ultimate result of this step. The approximate net 
earnings of the company and its subsidiaries for the Six 
months to December 3186 last amounted to £190,535, a 
decrease of £61,252, or 24 per cent., as compared with the 
chrnings for the corresponding period of the previous year. 
For the six months to June 30th, 1915 (the period of motor- 
ear competition), the approximate net earnings show a still 
greater decline of £152,979, or 653 per cent., as compared 
with the earnings of the corresponding period of the previous 
vear. making an approximate decrease in the net earnings for 
the vear ef £212,631, equal to 44 per cent. The approxiinate 
net earnings for the twelve months to June 30th amount 
to £970.558, An extraordinary general meeting will be hell 
on Angust 19th, for the purpose of passing resolutions con- 
firming two agreements which have been entered into between 
the company and two of its subsidiary companies, for the 
operaiton be the company of branch lines owned by the 
subsidiary companies, and for matters incidental thereto.--- 
Financial News, 


—— 
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Kensington and Knightsbridge Electric Light- 
ing Co, Ltd.— Interim dividend of 3 per oent. on the 
ordinary shares, for the half-year ended June 30th, 1915. 


Vickers, Ltd.—The following interim dividends for the 
half-year to June 30th will be paid: —21 per cent. (lese income- 
tax) on the preferred 6 per cent. stock and 5 per cent. preference 
shares, and le. per share (free of income-tax) on the ordinary 
shares. 


Westminster Electric Supply Corporation, Ltd.— 
Interim dividend at the rate of 6 per cent. per annum, less income- 
tax, for the half-year to June 30th, payable on September lst. 


Metropolitan Electric Supply Co., Ltd. —Dividend 
on the ordinary shares for the half-year to June 30th at the rate 
of 2 pir cent. per annum. 


London and Suburban Traction Co., Ltd.—The 
directors annou ace that no interim dividend will bs paid on the 
ordinary shares at this time. 


City of London Electric Lighting Co., Ltd.—The 
directors announce an interim dividend at the rate of 6 per cent. 
per annum, less income-tax, on the ordinary shares for the half- 
yeer. 


City of Buenos Ayres Tramways Co. (1904), Ltd. 
—The directors have declared a dividend of 1s. 34, per share (being 
at the rate of 5 per cent. per annum), leas income-tax, for the 
three months ended June 30:h. 


Blackpool and Fleetwood Tramroad Co.— The 
directors have decided to pay the usual dividend, at the rate of 
4 per cent. for the half-year ended at June. 


Official Notices re Companies.—The following com- 
panies will be struck off the register at the expiration of three 
months, unless cause is shown to the contrary :— 


Auto-Electric Vacuum Drying Syndicate. 
Automatic Centrifugal Pump. 

Boadjah Electric Lighting Co. 

Chapman Motor Starter Syndicate. 

East Kent Electric Supply Co. 
Filaments, 

Radiographic Processes. 

Ridge Speed Indica.or Syndicate. 

S. lico Bitumen Co. 

Simplex Life Gaard and Step Co. 

Smati Power Dynamo and Motor Co. 
Society for the Protection of the Motor Trade. 
Treibe! Smoke Combustion Co. 


Para Electric Railways and Lighting Co., Ltd.— 
No interim dividend will be paid on the ordinary shares, 


STOCES AND SHARES. 


TurspAv EVENING. 

Principal interest in the Stock Exchange continues to 
centre in the 44 per cent. War Loan. Upon the establish- 
ment of an active market in the scrip, there was a sharp fall 
in the price, the partly-paid dropping at one tine to 2j 
Ji-count. This, however, was halved at the beginning of 
the present week, and with the recovery in the stock, other 
investment markets sympathised. The newcomer monopolises 
most of the business that is going on. There is probably 
fifteen to twenty times as much doing in the War Loan as 
in eny other single security outside the Consol market. This 
etate of affairs is likely to continue for a week or two, after 
which business will quietly slide into the normal. although. 
wf course, there аге still many issues, in investiment markets 
e-pecially, which will have to come down in price, in order 
u» conform to the lowered standard of levels—or, to put it 
in another way, the higher rate of yiekl—set up by the War 
[ an. 

This is a condition which will apply to various stocks and 
-kares in our own price lists. Those people who ask why 
q utations are not lowered straight away, to meet the altered 
earegiostances, max be reminded that since the issue of the 
War Lian. at the end of June, business in most markets has 
been of meagre character, and that, so far, only in certain 
cases have the markets been sufficiently tested to enable the 
quotation of approximately accurate prices. It might be 
Сени te Fell various of the stocks set out in our lists at the 
ziven prices, although we would venture to кау that in the 
majority of those enumerated the market has sufficiently 


accustomed itself to the War Loan atmosphere to permit of 
accurate prices being obtained. M | 8 
The Electrical Supply list is featureless and devoid of 
alteration. Dividend declarations so far have emphasised the 
cautious note sounded here at various times as to the effect 
of the war upon the profits of the electricity-producing com- 
nies. 'The Westminster has reduced its interim dividend 
rom 10 per cent. to 6 per cent., and this reduction of 4 Rt 
cent. is the principal cut announced up to the present. The 
Si. James' and Pall Mall, it will be remembered, lowered its 
interim dividend to 7 per cent., which is 3 per cent. less than 
that of the corresponding period last year. The Metropolitan 
2 per cent, goes against 4 per cent., and the Charing Cross , 
declares 4 per cent. against a point higher. The City: of 
London and « County of London, with 6 per cent. and 5 per 
cent. respectively, make no difference in their distributjons 
As may be supposed, the market is somewhat dull, but, as 
we have just said, there are no quotable changes. TM 
The Adelaide Electric Supply Co. has convened a meeting 
of ite 5 per cent. debenture stockholders for mext Monday 
week (August l6th), to consider and, if approved, to 


certain extraordinary resolutions, the adjective being literally 


as well as formally correct. The debenture proprietors are 
asked to consent to a variation of the trust deed, on the 
ground that the deed, as at present drawn, contains a clerical 
error in the matter of the amount of money to be set aside 
towards redemption of the stock by 1936. The new clause 
to be proposed provides for an accumulative sinking fund, 
the effect of which would be to redeem the stock—certainl 

not in the twenty-one years from now, as at present provided, 
but in a considerably longer period. To talk about a clerical 
error in à trust deed when that error touches so vital & spot 
as redemption of the debenture stock seems to us moet sur- 
prising. This debenture has been recommended here from 
time to time as à first-class security, well covered; and one 
of its attractions lay in its being redeemable at 105 in 1936. 
To move the date on, even by ten or twenty years, on the 
excuse that the trust deed contained a clerical error, is surely 
an attempt to infringe debenture rights which should be 
stoutly resisted; and those who have followed the suggestion 
that they should invest money in the security may be further 
advised to oppose the present proposals in every way possible. 

The Brazilian Traction Co. has declared a dividend of. .} 
per cent. on its common shares in respect of the past quarter; 
and if it repeats the distribution three months hence,. the 
dividend for the year will be brought up to 4 per cent. What 
will happen after this, however, is a theme for much specula- 
tion. Will the company declare quarterly dividends of 1 per 
cent.? or is the present J per cent. to be continued? This is 
the point disturbing the market; and the price of the shares 
has fallen to 45}—comparing, it may be noticed, with 66 on 
the eve of the outbreak of war. 

The Rio exchange has been moving within the past few 
days against holders of Brazilian eecurities, although of this 
factor too much need not be made, in view of the speculation 
which is going on in the Exchange just now. The Argentine 
group is quiet, and Mexican descriptions are not affected by 
the news, for what it may be worth, that the Carranzists 
have already started on a scheme of pacification, and that 
regular communication between Mexico and Vera Cruz is 
about to be restored. The British Columbia Electric Railway 
has passed the dividends on its preferred and deferred stocks. 
Prices, naturally, are dullish. Nominally, the two issues 
1 at 45 and 35 respectively. The preference is called 65 
to 70. 

Telegraphs, on the whole, are weak and depressed. Little 
or no support has been forthcoming to counteract the fall of 
the past month. Prices continue to crumble, and this partially 
froin the considerations outlined in our opening paragrapha. 
The American group has derived no benefit from the wi 
speculation in all kinds of United States industrials that is 
taking place in New York. Some of the Canadian stocks and 
shares are better because of it. and American Marconis fur- 
nished one of the surprises of the week with a jump from 148. 
to 20s. 64. in a РА day. Of this mse about a florin was 
subsequently lost. Canadian Marconis moved up in sym- 
pathy to 5s. 94., and the parent shares benefited from the 
spurt in their progeny. Marconi ordinary rose temporaril 
to 2, and. being now ex-divklend, the net rise at 395. 
amounts to 4s. 6d. per share; while the preference have 
hardened to 1 13/16, and even Spanish Marconis, from being 
scarcely saleable at 28. 6d., soared to 68. New York Tele- 
phones rose to 97, but subsequently lost the advance of a 
point which this represented. The Eastern and Western 
groups are both dull, the deceased accounts not having yet 
been fully absorbed. | 

Home Railway stocks are steady, a fall of a point in Metro- 
politans being counteracted by а similar improvement in 
Districts, while Underground Electric issues maintain their 
recently-acquired firmness. 

The Miscellaneous group shows little change. Manufac- 
turing shares are steady as a whole, but Telegraph Construc- 
tions fell a point to 31. and preferences are generally disposed 
to ease off. In the rubber market there is not much going on, 
with а consequent quietude in prices. The armament diti- 
sion is a little erratic. It may be mentioned. incidentally, 
that at one of the munitions-making companies which has a 
factory not a hundred miles from the City. a gang of Stock 
Exchange men find more strenuous employinent. than has 
been their lot for many years past in the House. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Номв ErLmorR:0ITY COMPANIES, 


Prioe 
Dividend, Aug. 8, Rise or fall Tield 
1914. 1916. this week. p. o. 


prompts Ordinary ee ee ee 10 8 — 5 0 E 

6 do. D EE nk Prof, .. ss Н Ki — 4 T а 
aring Cross nary vs — , 
do. do. do. ү, Pref. oe 4 4 -— b 19 6 
do. do. City Pr ee 4 84 — Б 16 2 
о, Deb, oe ee ee es 4 80 — 0 0 
ier ee ee ee ee ee 5 43 — b 11 1 
43 b. ee ee ee . 43 88 — 4 17 10 
City 35 London ae oe ee ee 9 18 — 6 18 6 
do. do. 6 cent, Pref, .. 6 11 — 5 9 1 
do. do. 5 6 а эе ee ae b 100 — 5 0 0 
do. do. 1à Deb. oe ee 43 85 — b 6 0 
County of London $a ва. 3 105 — 6 18 4 
do. do. Ist De le ee x . 4 90 = 5 0 0 
K 180 07 2nd Deb. ae oe 9 85 — À ` о 
ena ngton rdinary ee ee МС тт" 

London Blectric .. КА ee o 4 1 — 8 19 4 
do. do. 6 cent, Pref, .. 8 4 — 6 6 4 
do. do. 4 р, ee ee eb 4 80 =. 5 0 0 
Metropolitan vi ES 8 — 616 8 
do. pers cent. Pref, #8 84 — 600 
do. ae es І yo -— 5 0 0 
do. Deb. ee ee 70 3 5 0 0 
Bi, James’ and Pall Mali А 10 17 — тоо 
do. do, do. 7 per cent. Pret. 7 6i — 612 0 
do. do. do. Bà b. ee ee 84 10 2 5 0 0 
South London ee ee se 6 8 e 6 18 4 
Bouth Metropolitan Pref, ee ee 1 1 — 6 4 5 
W ter Ordinary .. oe o 9 7 — 6 8 7 
о, éá t. oe oe ee $$ 48 = 4 17 4 


TELEGRAPHS дир TELEPHONES., 


Anglo-Àm. Tel. ef, ee ee ee 6 # 97 —1 6 8 8 
do. et. ee ee oe 14 91 — i 3 9 10 
Chile Ad hp: 6 ee ee ee oe 8 af — b 18 b 
Cube ees ee ee Б =ч 6 1 8 
. ee ee ee 10 16 — 6 18 4 
Eastern Extension — .. .. .. (1 11 —4 7 5 6 
do. 4 [] ae ee 4 78 xd — 5 9 7 
Eastern Tel. Ord.. e ee se ee 7 90 —1 26 18 4 
do. BÀ Pref. ee ee ve Bà —À 5 0 0 
do. 4 Deb. ee ee ee 4 -— 5 0 0 
Globe Tel. and т. Ота. ee ee ee 6 94 — i *7 4 4 
do. Pref, oe ee ee 6 10 — 6 0 0 
Gt. Northern Tel, „ ag oe OS 88 = 618 4 
1050 European ee ИС Фе oe 65/. 60 —4 6 10 0 
Marconi . se e. 10 Wixd +46 5 3 1 
Oriental к Tol. @.. Ота, as .. 10 14 — 5 6 8 
do. Pref, ee ee 14 — 5 6 8 
Tal. E " Deb. ee ae ee ee 10 80 = 8 5 0 0 
United R. Plate Tel. và œ. 8 63 — *7 19 10 
do. Pref, se oe 5 4 = 6 3 1 
West India and Pan, .. os oe 1 13 — 8 17 9 
Western Telegraph ..  .. eO 7 114 — 1 *6 19 0 
do. 4 Deb. ез ee 4 81 — 4 16 5 
Homes Rats, 
Central Hon don, Ord. Assented .. 4 74 +1 6 8 1 
селого ee ee oe ee 1 == 5 6 6 
Unde rgro a El шев Ordinary " In dà i3 Nil 
ergroun есётіс ee + il 
Оо, do. н А " ee Nil 6/- — Nil 
do. do. Income  .. 6 15 — 9 8 0 
Forsier Trams, &0, 
Angio-Arg: Trams, First Pref. ki a 4 - 617 6 
and Pret. ec eo Bà === 7 17 2 
5. 4 Deb. ee ee 4 15 — 5 6 8 
do, Deb. ee ee 43 15 == 6 0 0 
до. 6 b. ee ээ 5 15 == 6 18 4 
Brasil Tractions oe oe ee [37 4 45 = 23 8 17 10 
bay Blectrio Pref, ee ee ee 6 1 — b 18 10 
do. 14$ Deb. oe ee 4 90 — b 0 0 
Mexico Trams ee ae ao N 83 — Nil 
do. 5 per cent, Bonds = 60 — Nil 
do. 6 r cent, Bonda ee — 80 — Nil 
Mexican Light mon - .. Nil 90 — Nil 
do. Pref. ee ee ee Nil 8) — Nil 
do. lat Bonds ee ee — 46 — — 
Adelaide Bup. 6 A cent, Pref, - 6 6 — 6 00 
ee ee ев 5 99 — b 1 0 
Maworactunme COMPANIES, 
Baboock & Wilcox ee os ee 14 = 6 4 5 
British Aluminium Ord, T o» б 1 — 411 1 
do. ne ee ee 6 Ў 18/ Т", 6 9 9 
do. Pref. . ee ee 6 6 — 6 0 0 
‘do. 4 De eee oe eo 4 30 =. 6 t 1 L] 4 
do. 6 р. lien ee se ee 6 109 — 8 0 0 
Callenders ee ee ee eo ee 15 11 — 6 16 4 
do. 5 Pref... ee ee oe b 41 m ё 6 b B 
do. 4 Den. se ee 43 95 — 4 14 9 
Castner-Kel eo ee ee eo 1 = 4 12 6 
dison & Swan, £8 pd. oo . Nil 11 — Nil 
do. do, fully paid * oe Nil — Nil 
do. do. 4 b. ee oe 4 60 — 6 13 4 
do. do. 5 % Deb. ae ee Б 60 — 8 8 8 
Electrio Oonsiruction .. - . 6 11,6 — 108 8 
do. do. Pret. ee ee 1 1 — 1 0 ) 
Gen. Eleo, Pref, oe eec . ee 6 93 -— 6 8 1 
Henley ee ee ee oo 20 14 — *8 8 А 
do. 4 Pref. eo ee ee 4 43 ed 4 14 9 
е ° . ee ee oe 95 ===, 4 14 9 
India-Rub Е ee oe oe ees 6 83 — Б 14 8 
Telegraph Соп, ee ee ee ee 20 81 —1 7 15 0 


* Allowance made for dividends being paid free of income-tax, 


t 


Charing Cross, West End and City Electricity 
Supply Co., Ltd. Interim dividend on the ordinary shares of 
the West End undertakings for the half-year ended June 30th, 
1915, at the rate of 4 per cent. per annum. Warrants will be 
posted on August 14th. 


MARKER? QUOTATIONS. 


IT should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are oply general, 
‘and they may vary according to quantities and other ciroumstances. 


Wednesday, August 4th. 


CHEMICALS. до. „ 
a Acid, Hydrochloric ee oo per owt, 10 ee 
а es 0 ee ee ee ee 90 1 J- ee 
а n Oxalio ee ee ee Per Ib. es ae 
a w Bulphurie ee oe ee per ows, oe ee 
а Ammoniac Bal £49 ёа 
а а ыи Muriate (large ‘oryatal) per "ton e si 
oe oe м ee 
= Винар в of Carbon oe ee м yo oo 
ee ee м oe 
` : emm Bulphase ee ee oe и £28 
@ + White Baga: ә ee ee и £85 ae 
oe ee м ee ее 
0 е, is 
e y oe per еә 
а Potasaium, romate, in casks жей та 744. zs 
= Potash, Caustic (88/90 eo per i 
"n Chlora oe ee per 1, 1/6 ees 
я Perchlorate — .. " 1/6 ee 
& : Potassium, Cyanide (98/100 q).. ee м Nom, ee 
(for mining purposes only) 
зеге Н t si ee ee per ст 65J- ee 
a Вор of Magnesia .. oe рег is s 
а Bulphur, Sublimed Flowers " £11 10 bs 
a м „ ee өө 70 28 10 oe 
ee и * 
а Boda, баша Че (тыа vori 96) .. и 2103 6 АР 
а н Chlora өө eo ee per d ht 
e eo per * 
a ac Fi maa сма .. per Ib. 43. 
METALS, &o, А 
b Alumini ote, in ton lote .. per ton A ds 
b " Wire, in ton lots | 
(1 to 14 rest Rell ы kid 
b Sheet, in ton lots . " = - 
e Babbite’s metal ingots н 260 зо £231 E 
c Brass (rolled metal T to 19* basis) . per ib, 1/12 to 1/2} 
с „ Tubes (solid drawn) . .. " 1/2} to 1/2 ee 
с oppor Fab Poles (вона drawn) .. „ Mis to 1 к 
с es (во ee м 
@ «a Ван (best se ee per ton £103 24 dec 
£g м est ee ee ee ГА £102 £4 dec. 
S * (Шеоуўваз 1 " y 27 dec 
d Blectrol ee ec 
d x ) " T &h ve : £106 £7 dec. 
d » " в em " £04 £7 dec. 
d м м Н.О. Wire per lb, .. 1184. id. dec. 
f Bbonite Rod oe ee ee м - ee 
f Bheet ee өө ee м 9/6 . 
а German Zilver Wire ee eo n 1,10 2 7 
h Qutta-percha, fine " 6/10 Е 
в India Sal te Para fine .. " 2/5 148. deo. 
і Iron Pig (Cleveland warrants) .. pet ton 66/- 74. dec 
i wis, p No. 8, P.O. qual. " £228 £3 ino. 
g Lead, 17 h Pig ee ee ee и £21 15 #1 дес. 
g Mero per bot, £18 6 ca 
£ Mica (if original oases) small . - . per lb, 44. 20 9/6 a 
e и м [.] medium Г 8/- to 5j- ee 
e large .. м 6/6 to 10/6 & up 
o Nickel, sheet, beta to, m " 1191 Us 
Phosphor и о 
* : rolled bare & : 1/3 to 1/84 
p . м rolled strip & shoei i 1/84 to 1/68 
o Platinam ee e- ee eo per 08, А 185/- 
йа Госпе WES б x por ib. 2 
Р кр ars se эө ` os 
g Tin, 'Bloo (English) ee ee T £168 £9 dec. 
я Nos. 1 to 16 .. ee per lb. : 2/8 zx 
p White Anti-triction Metals per ton £59 ю 2194 
f Zino, воњ (Vieille Montagne bnd.) = Nom, 
Quotations supplied by— 
a G. Boor & Oo. h Kdward Til! А Со. 
-b The British Aluminium Co., Ltd, i Bolling & Lowe. 
c Thos. Bolton & Sons, Ltd. k Morris Ashby, Ltd. 
d Frederick 8mith & Co. 1 Richard Johnson & Nephew, Ltd, 
2 F. India- Hobs & Sons. п P. Ormiston & Sons. 
N Gutta- Percha and o Johnson, Matthey ё Co., Lid. 
egzaph Works Co., Ltd., p 
z jenes & Bhakspeare. r W. F. Dennie & Co. 


J. F. & G. Harris, Ltd.— The directors report that the 
total number of shares allotted is 12,554 3 per cent. cumulative 
preference shares of £1 each, and 21 404 ordinary shares of 23. 6d. 
each. Seven of the ordinary shares have been allotted for cash 
and 178. 6d. has been received in respect of such shares. 12,554 
3 per cent. cumulative preference shares and 21,397 ordinary shares 
have been allotted as fully-paid shares in accordance with the 
agreement bstween J. F. & G. Harris and this company, dated 
June 22nd, 1915. The statutory meeting is to be held to-morrow. 


Stock Exchange Notices,—The Committee has ordered 
the undermentioned to be quoted in the Official List :— | 


Calcutta Electric Supply Corporation, Lti.—2,178 ordinary shares of 25 
each, fully paid, within Nos. 250,001 to 260,000; and 8, 014 6 per cent. cumalative 
preference shares of £5 each, fully 7ps sid, within Nos. 200, 001 to 210,000. 

Winnipeg Electric Railway Co.—Further issue of £400 ‚000 43 per cent. per- 
petual consolidated debenture stock. 
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і 
THE ELECTRICAL TRADE POSITION 
IN CHINA. 


By GEO. R, ARCHDEACON, A. M. I. E. R 


Ar present China is in a state of muddle, out of which 
British, German or American influence will, in the 
near future, develop Law, Order and Commerce. 
The object of this article is to present to the British 
manufacturer a few hints that may assist him in 
capturing the extensive trade that remains to be de- 
veloped in this great country of China. 

First and foremost, one must try to realise the 
appalling indifference of the Chinese to new ideas, 
and the intense suspicion of all forms of change in 
thought or action. Yet if the deeply-rooted Con- 
servatism of the country can be overcome, and the 
‚ people’s interest excited, there is to hand crude 
material out of which it is possible to make rapid 
progress in the most modern forms of civilization 
and culture. i 

In a recent paper on this subject, Prof. Middleton- 
Smith, of the Hong-Kong University, estimated that 
for all practical purposes, China is entirely devoid 
of roads, and more than 99 per cent. of the inhabi- 
tants are living under conditions which are the same 
as those which existed in China 2,000 years ago. 
Ninety per cent. of the inhabitants have never 
heard of a steam engine or a heat engine of any 
kind.’ 

It is into this primitive country that the engineer 
must bring his wares, and by all the powerful aids of 
legerdemain and the usual tricks known to modern 
commerce he must so contrive to engage the atten- 
tion of the natives as to lull their suspicions and allay 
all their fears of devils, fiends, demons and dragons. 

It is here where the British manufacturer's '' slap- 
dash " methods and ''take it or leave it’’ system 
are of no avail. If Spain is the land of to- 
morrow,” China is the land of next week." 
Nothing less than a devil or a demon can make John 
Chinaman hasten out of his usual bland contempla- 
tion of life and all its complexities. The British 
manufacturer may send out smart, well-groomed 
voluble representatives by the battalion, but few of 
them will return laden with orders. Talk carries no 
conviction to the Chinese mind. Past-master in the 
art of '' bluff bimself, he is too old a bird " to be 
caught in such a simple trap. 

It 1s first necessary to send out a man who has 
had previous experience in handling Chinese labour, 
one who is somewhat familiar with the Chinese and 
their peculiar temperament. He must possess an 
abundance of tact and patience, with a sympathetic 
leaning towards the Chinaman, his objects and 
ideals; he must be most polite and obliging; above 
all, he must be scrupulously honest and just in all his 
transactions, but firm in whatever attitude he finallv 
adopts. 

The Chinaman always asks three times the amount 
he hopes to ultimately secure; consequently he ex- 
pects vou to play the same game. After you have 
made vour demands, both parties amicably settle 
down to an amusing and friendly argument, politely 
depreciating each other’s criticisms, but slowly and 
surely reducing the price until you have finally ar- 
rived at your pre-determined figure. All this takes 


time, but unless you are prepared to engage in these. 


friendly discussions and display no haste to take 
your departure, precious little custom can the British 
manufacturer hope to obtain from this land of dirt, 
dollars and doubt. 

It frequently happens at home that, to assure the 
satistactory working of a special niece of machinery. 
vour representative must таке a suitable impression 
upon the man who works that machine rather than 
the manager or director who simply buvs it. The 


author could some tales unfold of the unsatisfactory 
working of machinery that persistently refused to 
become efficient until the operator’s prejudice had 
been finally overcome. This item most especially 
applies to China, the great land of ' squeeze." The 
Chinaman loves ''squeeze." The author is of the 
opinion that a Chinaman would be perfectly happy 
if you were to reduce his wages, say, 2s. per week, 
but allowed him to make Is. od. per week in squeeze. 

Every Chinese makes Squeeze —and that is 
why a representative who is strictly honest may be 
considered simple; yet he ultimately gains their 
respect and confidence, and when he has once accom- 
plished that feat the road to success is wide open. 

The Chinaman only accepts the evidence of his 

own eyesight, therefore I would suggest to British 
manufacturers that whenever there is a technical. 
college or university opened in China, they should 
give it their strongest support. Let the samples of 
their work be in constant application in the various 
laboratories of those institutions, so that the rising 
generation of Chinese may be familiar with their 
products and convinced of the soundness of their 
adoption, to the exclusion of all other methods. Let 
all British manufacturers adopt the principle that 
all things of interest to China are of interest to 
us. 
Just to cite one small instance which, nevertheless, 
shows to what an extent the lack of interest and lack 
of information have hitherto permeated the British 
manufacturers in things concerning China. 

The author (at Hong-Kong) has personally re- 
ceived from engineering firms at home, letters 
stamped with 244. stamps instead of 1d. stamps. He 
has also had the same experience brought to his 
notice by other engineers domiciled out here.“ 

The British Electrical and Allied Manufacturers’ 
Association and the China Association are both 
steps in the right direction. I would suggest that 
manufacturers should see that all their agents in 
China are constantly supplied with leaflets advertis- 
ing their wares written in Chinese. | 

The two principal dialects are so dissimilar as to 
necessitate different translations; therefore the leaf- 
lets should be printed in.Pekinese for North China, 
and Cantonese for South China. 

The Singer Sewing Machine Co. have long 
realised this necessity, and not only do their leaflets 
abound, but wherever one goes a dainty Chinese 
lady may be observed on large advertisement boards - 
sewing away on the inevitable Singer machine, 
whilst the accompanying letterpress matter is all ‘n 
Chinese. | 

Throughout the whole of China there are practically 
only three towns wherein the modern industries 
have been developed upon anything approaching a 
large scale. These towns are Hong-Kong, Shang- 
hai, and Hankow. Hong-Kong is a British colony. 
and as such possesses all the marked features of 
British rule, namely, law, order, sanitation, and a 
general feeling of peace. and security of life and 
property. Hong-Kong possesses two great ship- 
yards, run upon similar lines to those at home, 
equipped with all the latest machinery and appliances 
for shipbuilding and general engineering work. 
There is also a large Government shipyard equally 
well eauipped. These three engineering works em- 
ploy between them about 600 Europeans and 10,000 
Chinese. In this colony we have two electrical com- 
panies and one tramway company. 

The Hong-Kong Electric Co. operates on the 
island in the city of Victoria. Its station is a mixed 
one consisting of about 2,000 Kw. in Diesel engine 
sets. and about 700 Kw. in steam plant. The Tram- 
way Co. possesses a generating station consisting of 
steam plant of 800 Kw. 

Across the water is situated Kowloon, on the 


A* complaint that lettera are 
* 


* We are more familiar with 
insufficiently stamped.—Eps. Е 
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mainland about three-quarters of a mile from Vic- 
toria. In Kowloon one of the above-mentioned 
dockyards has its works. А 

The China Light and Power Со., Ltd., operates 
the electric lighting scheme in Kowloon. Extensive 
developments are at present in hand, as this com- 
pany is changing from the 2-phase to the 3-phase 
system of supply, and is replacing a 500-Kw. suction 
gas plant by a 1,500-Kw. turbine station. 

Knitting and weaving factories abound in this dis- 
trict, also rope works, cement works, a sugar re- 
finery, and numerous small engineering works re- 
quiring a power supply of from 5 to 50 H.P. 

Some 9o miles from here is the famous city of 
Canton, the population of which is well over a mil- 
lion. The Canton Electric Supply Co. has a Diesel 
station of some r,600 Kw. In this part of South 
China there are also small electricity stations at 
Fatshan and on the island of Macco. 

Striking out towards the North, we have Swatow, 
Amoy, and various small towns already equipped 
with pumping stations, mills, mines, and electricity 
supply stations. 

In North China there is the cosmopolitan city of 
Shanghai, which is a model of the development that 
can be brought about in China if British firms will 
spend more money, more time, and more energy in 
their attempt to open this great market that only 
awaits a well-directed policy for development. 

Can the British manufacturer realise that in Shang- 
hai, thousands of miles away from the beaten track 


carefully planned system of personal and banker's 


. references, and his usual timid attitude of carefully 


dipping his big toe into the water to feel if it is too 
cold. | 

Whilst he stands miserably shivering on the bank 
he will doubtless derive some pleasure (!) in-watching 
the antics of his foreign and American competitors 
Who have boldly plunged in, and from their loud 
acclamations of joy seem to be in no doubt of the 
success of their venture. 


STROBOSCOPIC FREQUENCY 
MEASUREMENTS." 


— 


Tax light emitted by an incandescent solid varies much more 
rapidly than its temperature, and makes it possible to measure the 
frequency of an alternating current by observing stroboscopically 
the frequency of the illumination peaks in a thin, gas-immersed 
filament incandesced by the current in question. Referring to 
fig. 1, if A represents the impressed E.M.F. wave, and if, for 
simplicity, the wire be taken to have z»ro temperature coefficient 
of resistance, the current wave will be undistorted and in phase 
with A, and the rate at which energy is dissipated will be 
represented by the sine-squared curve B. 

In the case of a filament of infinitesimal thermal capacity (such 
as can be realised approximately by mounting a thin filament in a 
gas-filled bulb), the temperature of the wire at any moment is 
approximately represented by the curve B. 

The (monochromatic) candle-power curve C is much more peaked 
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FROM A RAPIDLY-COOLED FILAMENT. 
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of his operations, there is a generating station of 
some 20,000 KW., fully equipped with all that is best 
in modern electrical practice? This district is also 
full of cotton mills, engineering works, mines, ship- 
building works, rope works, breweries, cement 
works, etc. 

The interior of China is beginning to waken up. 
Already there is in Yunanfu a 25,000-volt scheme with 
a transmission line of over 25 miles. Small isolated 
plants are gradually becoming dotted all over the 
country—at Nanking, Heungshan, Cheung Chow, 
Kongmoon, Hoihow, Peking, and Changsha. The 
best hotels are all equipped with electric light and 
electric lifts; and in many cases are generating their 
own power. How many British firms have their 
products installed in these various places? 

German and American goods have held sway and 
secured most of the trade. Germany is, for the 
moment, removed from active operations. Are we 
going to step in and win, or are we going to stand 
aside and merely timidly angle with a few cheap cata- 
logues as our only bait, instead of boldly sending 
out good men with an ample supply of literature, 
plenty of samples, and having a fairly free hand with 
regard to credits, contracts, and a system of free 
trials with small machines? For a matter of about 
£700 a good man might be sent out to China on a 
twelve months' tour. 

If the prospect before the eyes of the British 
manufacturer does not warrant the sporting risk of 
£1,000 to get a footing in the Chinese markets, let 
him by all means stick to his home trade, with his 


Ега. 2,.—STROBOSCOPIC SCREEN. 


than the energy wave, and it is found that a gas-cooled filament 
will give sharp stroboscopic effects even when operated on sinu- 
soidal current. In the case of a thin filament operated in a 
vacuum, the considerably less peaked curve D of candle-power is 
secured. Gas iramersion makes the heat capacity of a filament 
negligible, even though the latter is not excessively thin, and 
thus produces sharper stroboscopic effects than are obtainable from 
a vacuum lamp. 

Stroboscopic frequency measurement requires a dotted or other- 
wise marked disk and an intermittent illumination: either the 
speed of rotation of the screen or the frequency of the intermittent 
illumination must be proportional to the frequency to be measured, 
and the other factor, whichever it be, must be constant. The best 
procedure is to drive the stroboscopic disk at absolutely constant 
speed—say by directly coupling it to a 10-pole attracted-iron 
synchronous motor operated by a vibrator making 10 contacts per 
second. Motor and vibrator windings and contacts may be con- 
nected in series across the А.С. supply, the frequency of which is to 
be determined. The motor runs in synchronism with the 
vibrator. To avoid hunting and facilitate synchronising, the 
moment of inertia of the system may be divided into two parts, 
one being that of a small fly-wheel rigidly mounted on the arma- 
ture shaft, the other that of the drum on which the stroboscopic 
screen is mounted. The latter drum is best driven by rubber 
bands from the motor shaft or fly-wheel. This arrangement ensures 
absolute steadiness of rotation of the stroboscopic disk, and when 
the moment of inertia of the system is properly divided and the 
flexible connection properly adjusted, the motor drops into syn- 
chronism (one revolution per second) at once on being twirled by 
the fingers. 

Fig. 2 shows an improved form of stroboscopic screen contain- 
ing two series of alternating dots (as first used by Seashore), The 
screen is mounted on the circumference of a drum, and the row 
of dots which apparently stand still, when illuminated by inter- 
mittent light in synchronism with the current examined, is readily 
identified since the rows on either side of it appear simply as 
streaks and give a marked "framing" effect. The screen illus- 
trated has 39 rows of dots ; the number of dots in а row varies 
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from 29 to 67, and the screen ia thus suitable for indicating fre- 
quencies between 29/2 = 145 and 67 x 2 = 154 per second. А 
80-cycle current gives 60 illuminations per second, hence the 60-dot 
row appears stationary; 60.cycle current produces 120 illumina- 
tion peaks per second, hence the 60-dot row again appears 
stationary, but with the dots at half their actual distance apart. 
The rows are numbered on two fixed scales—one for each series ; 
the overlapping of the dots at higher frequencies does not prevent 
the detection of exact synchronism. The frequency indications 
are independent of the wave-form of the alternating current 
employed, and a simple portable reed vibrator gives sufficiently 
constant frequenoy of current interruption in the motor circuit for 
all ordinary purposes. 
* 
UA 


ON AN UNBROKEN ALTERNATING 
CURRENT FOR CABLE TELEGRAPHY. 


By 1лкот.-Согонк GEORGE О. SQUIER, Pn. D. 


(Abstract of Paper read before THE PHYSICAL SOCIETY ОР LONDON, 
June 25th, 1915.) 


(Concluded from page 158.) 


THE ideal alphabet to employ in cable signalling would be one in 
whioh, other things being equal, each letter had the same limit 
of legibility ; because if this is not so, the speed of signalling is 
lowered to meet the legibility of certain letters only. In present 
cable practice, what may be called the ' resolving power," or the 
definition, is not equal throughout the letters of the alphabet. 

Letters like a or n.“ for instance, may be considered as per- 
fect letters, and whether sent by one complete cycle of EM. r. of 
а dynamo, or by two square-topped waves of equal area and oppo- 
site sign separated by a time interval, produce on the siphon 
record approximate sine-waves. On the other hand, in the case of 
letters like s or “h,” where three or four square-topped waves 
of the same sign are sent into the cable consecutively, the received 
record at high speed fails to resolve these separate impulses, and 
the siphon record becomes a more or less continuous hump of large 
amplitude, which the expert operator learns to read without being 
able to detect the individual impulses; in fact, some practical 
operators seem to prefer these letters to what are known as cross- 
letters," such as "a" and " n." 

Careful experiments have been conducted through long cables, 
which prove, however, that the so-called ''cross-letters" have a 
superior legibility, which obviously should be the case from 
theoretical considerations only. 

We may consider the siphon record of an uninterrupted alternat- 
ing current as possessing 100 per cent. definition, independent of 
tbe frequency, the voltage employed, or the particular cable used, 
and regard it as the standard of definition for all signals. Indeed, 
such a record is, in fact, a message composed of a series of the 
letter “а” joined together without spaces between. 

In present practice it is found necessary to insert a receiving 
condenser in series with the recorder coil, or an inductive shunt 
around the coil, for the purpose of improving the definition of 
certain letters of the alphabet, such as s" and “ h,” as well as to 
eliminate from the record the effects of earth currents of very low 
frequency induced in the cable. 

Oae of the chief attractions in the use of an unbroken alter- 
nating current for operating the cable is the fact that for the 
first time we are enabled to measure the constants of the different 
elements of the bridge and cable circuits employed under actual 
signalling conditions. Since one particular frequency is used and 
the current is never broken, it is necessary and sufficient to use the 
ordinary commercial hot-wire ammeters and voltmeters which are 
now available over suitable ranges. 

A tachometer is attached to the dynamo armature shaft, so that 
the frequency is indicated continuously, and these readings, in 
connection with those of the ammeter and voltmeter, are all that 
are required to determine the impedance and phase angle of 
any part of the transmitter circuit, including those of the cable 
itself. | 

In the present forms of battery transmitter a square-topped 
wave is employed, and, in addition, it is found necessary to 
disconneat the battery and connect the cable to earth during а 
portion of each individual signal sent. The reason for this is 
that, in this form of wave, the cable receives a charge dependent 
upon the time during which the key remains closed for the 
signal, and when the circuit is opened it is necessary to give time 
for the cable to become discharged before the succeeding signal 
сап be sent. This discharge is shown in the spark that is seen in 
the present form of transmitter when the circuit is broken. The 
percentage of time of each elementary signal during which the 
cable is connected to earth varies according to the cable, but in 
long cables it is usually about 25 per cent. of the whole time of 
the signal. 

This means that of necessity the cable is entirely disconnected 
from the battery at both ends for a period aggregating six hours 
per day, due to the present method of sending the individual 


8. 
This discharge of the cable has, indeed, been turned to account 
for a useful purpose by the late Mr. Gott (British patents 
No. 10,534 and No. 22,361 of 1912), who quite recently developed 


a system of in which the discharge of the cable is 


ingeniously utilised to co-operate the tongue of a relay, which causes 
the succeeding signal to enter the cable with the opposite sign. 

This form of equare-topped wave, when combined to make up 
letters and words, causes ẹ broken and irregular form of current 
to enter the cable, which precludes the possibility of measuring 
the ordinary quantities, such as voltage, current, impedance and 
phase-angle of the different elements of the circuit. This is 
extremely uneatisfactory from an engineering standpoint, and 
retards progress. 

The development of the modern artificial line for simulating 
the action of the cable has required a large amount of patient 
and careful work extending over a number of years. As soon 
as any form of break, with its consequent spark or arc, is 
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FIG. 6.—TRANSMITTING IMPEDANCE OF A TRANS-ATLANTIC 
CABLE AS THE SPEED OF SIGNALLING IB VARIED. 


removed from the transmitter circuit, and an alternating current 
of one frequency only is substituted, the artificial line can more 
faithfully represent the action of the current flowing in the real 
cable, and its construction may be simplified. s 

In the case of long submarine cables having resistance and 
distributed capacity, self-induction and leakance being neglected, 
hid eee the well-known sine-wave formu'e for an infinite 
оз 


e= ge Vicor in (wt — ens) € e. (1) 


i = к Joule cV e sin (ot Ve D (3) 
e and i represent instantaneous values of the voltage and cuzrent 
at any point of the cable at a distance z from the origin and a 
time f, E is the maximum value of the E.M.F. applied to the cable, 
B and c are the resistance and capacity of the cable per unit 
length, w is 2 * times the frequency. 

These formula are accurate for all practical purposes in the case 
of long cables, as will be shown presently. 

At the transmitting end of the cable г = 0, and (2) becomes— 


: із E /cujp sin (wt + 45) .. (8) 
i = 1 sin (wt + 0) ... is 958 e. (4) 


where I is the maximum current and 0 is the angle by which the 
current leads the E.M.F. This angle is constant and equal to 46°. 
The transmitting impedance of the cable is— 


n = ЕП = Ec NN хт G VI = ei vija .. (5) 
where c, is constant for any particular cable. 
12 E721 = Е V ales are ee 2. (6) 


Let us assume— 
в = 4,897 ohms, С = 914 х 1075 farads, length = 2,164 knots, 
which data represent one of the best trans-Atlantic cables. 
Substituting in (5) and (6) we have 


Zi = 9239/0 .. .. (7) 
I = E VnF? ..  ..  .. (8) 


The graph (fig. 6) represents the impedance-frequency curve at 
the trangmitting end of this particular cable plotted from (7). 

For n = 5, or at 150 letters per minute, the cable impedanoe is 
412 ohms, or only 84 per cent, of the ohmic resistanoe of the 
cable. The impedance of this same cable, as measured by the 
ammeter - voltmeter method, for a frequency of я = 508 is 
397 5 ohms. 

With 50 volte on this cable at the same speed of transmission 
the current flowing into the cable from (8) is 1 = 0°12 ampere. 

The transmitting impedance is most sensitive to change of fre- 
quency at the lower frequencies, and by increasing the speed from 
я = 4, or 120 letters per minute, to л = 9, or 270 letters per 
minute, the cable impedance is decreased in the ratio of 3 to 2, and 
the current correspondingly increased. The same values of imped- 
ance and current deduced above apply to the equivalent artificial 
line, which is made to balance as far as possible the real cable. 

By inserting a hot-wire ammeter in the cable itself beyond the 
bridge, and also connecting the transmitting end of the cable to 
earth, through a suitable voltmeter (preferably an electrostatic 
instrument, to prevent any disturbance of the bridge balance), we 
have the means at hand for determining the best transmitting 
conditions for any particular cable and frequency of signalling. 
Heretofore the values of the transmitting condensers in the duplex 
arms of the bridge have been more or lees arbitrarily assigned by 
certain practical rules obtained by an expert study of the signals 
themselvee. Here, however, we may approach the problem more 
eclentifoally by so adjusting the values of the condensers or 
inductances, or both, in the bridge branches as to produce a 
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maximum reading of the hot-wire ammeter in the cable itself 
for any partioular voltage assigned. The criterion for best trans- 
mitting conditions alone would be that the tranamitting impedance 
should be a minimum, or the current flowing into the cable as 
measured by a hot-wire ammeter should be a maximum for any 
particular signalling frequency. 

This practical method is, of course, entirely analagous to the 
present practice of inserting a hot-wire ammeter in the trans- 
. mitting antenna of a wireless station, except in the latter osse 
we can go much further and adjust for the maximum current 
possible at the maximum point of the resonance curve of the 
antenna. In the cable circuit we are dealing, not with resonance, 
but with forced waves maintained by the dynamo. 

Submarine cables are at present operated by primary batteries 
giving an open-circuit voltage of from 50 to 80. The main reason for 

is is, of course, the constant fear of subjecting the cable iteelf 
to undue electrical strain, particularly in the deep-sea portion, 
where repair is difficult and expensive. This is not the only 
reason, however, although it is the principal one. t 

The present form of battery transmitter impresses upon the 
able square-topped waves, which may be analysed by Fourier's 
anethod, and in the hands of Malcolm and a few others the wave- 
form can be worked out and predicted as the wave passes through 
the cable to the receiving end. Since we know that it is only the 
fundamental term of the Fourier analysis which produces an 
appreciable effect at the receiving end, all of the harmonic waves 
which are required to build up the square-top form of wave are 
impressed upon the cable at the transmitting end, and are absorbed 
in the cable itself, and never reach the receiving end. These, 
therefore, represent superfluous electrical charge impressed upon 
‘the cable, and this charge for each signal must be got rid of before 
the succeeding signal can be sent into the cable. 

It is, therefore, probable that a practical limit would soon be 
‘reached in the present form of transmitter, where the magnitude 
of this extra charge sent into the cable would become so great 
that there would be little advantage in further increasing the 
T.M.F. | 
The direct influenoe which increase of voltage produces on the 
amplitude of the record received as the frequency changes is shown 
in the graph (fig. 7). These data were obtained over a submarine 
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Fia. 7.—VABIATION OF DOUBLE AMPLITUDE OF SIPHON RECORD 
WITH CHANGE IN FREQUENCY, VOLTAGE CONSTANT. 


cable from New York City to Canso, Nova Scotia, of : —& = 13,700 
ohms; О = 2814 x 10° farads; length = 8806 knots. The 
cable was used at the transmitting end simplex, without condensers, 
and at the receiving end the ordinary duplex arrangements were 
employed with 50 mf. condensers ; the cable recorder was adjusted 
once for all, and remained unchanged throughout the experiments, 
The receiving arrangements were not particularly sensitive, and 
the recorder war not readjusted as the frequently was increased. 

It will be observed that, within the limits of these experimenta, 
‘the amplitude of the excursions of the siphon increased with the 
voltage for any particular frequency of the dynamo, and as the 
frequency was increased, the voltage remaining constant, the 
double amplitude of the siphon record gradually decreased. 
"Theoretically, these lines are curved lines, but for observations up 
to 30 volte, with but one adjustment of the recorder, the right 
Ex in this figure best represent the actual observations at each 
voltage. 

It is seen that these lines converge towards a common 
vanishing point at somewhere about » = 7, which means that, 
with the limited sensibility of the particular recorder used 
(which may be considered as an ammeter if properly calibrated), 
we cannot expect by any increase of voltage to signal faster than 
about x = 7 with this particular cable. 

This graph has been made from data of experiments made 
17 yeara ago, and since that date, due to the great improvement 
‘in sensibility of cable relays and amplifiers, the vanishing 


point at the present day for this cable would be moved to the 
right along the axis of abscisss, to some point corresponding to a 
considerably larger number than 7. 

The above outline will be sufficient to show that in the case of 
an alternating current being impressed upon a cable, increase 
of voltage for signalling purposes should be considered from 
a new point of view, for we know that the power impressed in 
this case varies directly with the equare of the voltage used in 
transmitting. 

In (1) and (2) above, it is seen from the exponential factor that 
the maximum ordinates of the E.M.F. and current waves 
decay acoording to the logarithmic law, and that the rate of 
decay is dependent upon the capacity and the resistance of the 
cable per unit length, and also upon the frequency. 

Assuming x = 5, or 150 letters per minute, the instantaneous 
value of е or i, and also the maximum volts per volt at sending end 
have been computed for the Atlantic cable of fig. 6, and are shown 
in the following table :— 


Maximum volts 
per volt at 
Knots. e or i. sending end. 
0 1 1 
135 0˙5135 0°5924 
270 0°1755 0:8510 
405 0 0'2079 
540 —0 0616 01231 
675 —0'0630 0 0729 
810 —0 0432 0˙0432 
945 —0 0222 0°0256 
1,080 —0 0076 0°0152 
1,215 0 0`0090 
1,350 0°0027 0˙0053 
1,485 0°0027 00031 
1,620 0 0019 0:0019 


These relations are shown graphically in fig. 8. It is seen from 
the table that the maximum voltage impressed upon the cable has 
decreased to 1/500 of its original value in one complete wave- 
length, and to 0°5924 of the original value in the first 135 knots 
from the transmitting end of the cable. 
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Fic. 8.—VoLTAGE STRESS ON TRANS-ATLANTIC CABLE FOR 
n = 5, OR 160 LETTERS PER MINUTE. 


At this speed of signalling a complete wave is 1,620 knots in 
length; also we have: А = 1,620 knots, T = ljn = 1/5 second, 
total length of cable = 1°33 X. 

Rate of propagation of wave through the cable = Лт = 8,100 
knots per second, or the time required for the wave to travel the 
length of the cable = 0°27 of a second. 

The frequency л has a marked influence upon the rate at which 
the amplitude of the wave decreases ав we proceed along the cable 
from the transmitting end. The distance at which this amplitude 
will have 1/є of its original value is the reciprocal of the coefficient 


of = in the exponential term of (1), or z’ = V 2/cRw = 358 knots, 
or .r’ varies inversely with the square root of the frequency. This 
means that if we increase the speed of signalling from л = 4 to 
n = 9 the higher frequency wave will experience the same decrease 
in voltage in two-thirds of the distance from the transmitting end. 
In other words, the higher the speed of signalling attained on any 
cable for a given transmitting voltage the safer the cable is from 
electrical strain. Increase in efficiency of the cable plant means 
increase in safety also. 

With a battery, it is possible to subject every centimetre of the 
cable to the full voltage stress of the battery, as occurs whenever 
the usual insulation resistance test of the cable is made, or in case 
the transmitting condenser should be accidentally short-circuited. 

With the alternating-ourrent dynamo, however, it is impossible 
either by accident or by design to produce in the cable in the deep 
sea portion any voltage, even momentarily, of more than a small 
fraction of the voltage used at the transmitting end. This 
suggests, as has been done before, that, by designing submarine 
cables with heavier insulation over comparatively short distances 
at the ends, we can employ higher voltages in signalling with no 
possibility of subjecting the cable to undue electrical strain at 
any point of its length. 

Submarine cables before laying are at present subjected to a 
stress of several hundred volts in the cable tanks for a considerable 
period, and if there is a material advantage in speed in increasing 
the signalling voltage there would seem to be no good reason for 
hesitating in the slightest degree to increase the voltage moderately 
in actual traffic. 


\ 
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In a long cable there is no reactive influence upon an ammeter 
or voltmeter placed in any circuit at the transmitting end due to 
any variation in the form of apparatus inserted at the receiving 
end of the cable. Opening and closing the cable circuit produces 
no perceptible indication. The energy of the waves may be con- 
sidered as leaving the transmitting end of the cable along the 

conductor path never to return. 
We are, therefore, at liberty to consider the electrical conditions 
for best receiving, separately and independently of the conditions 
for sending, and then inquire how far these two sets of conditions 
сар be made to harmonise with each other. 

Fig. 9 shows one of the standard arrangements for operating on 
long cables in which the values of the condensers and the resist- 
ance of the recorder coil as shown have become more or less fixed 

practice. The condenser с is limited to this 
comparatively small value, as its main function is to improve the 
definition of letters like "s" and „ h,“ for there is no need to 


limits the free use of any value of condenser in this arm which 

would be the most suitable from electrical considerations to 

increase the value of an alternating current in the recorder coil. 
In fig. 9 the attenuated alternating current at the receiving end 


B 
i Bo MF 4 
c · 40 MF 
R*480. OHMS 
80. MF 
С. 


во to assign values to the receiving condenser c, and the induct- 


ance and resistance of the recorder coil, as to cause this arm of 


eannot reduce the number of poles to less than two, we must 
rely on a high magnetomotive force, anda minimum clearance 
for the armature to produce, at such low frequencies, the voltage 
required. In addition, it is especially desirable to generate an 
accurate sine wave of EM.F. These objecta have been satis- 
factorily obtained in the design of the machine used in .these 


ta, 

The resistance of each of the field coils is nearly 1,000 ohms, 
and the inductance of the armature largely contro 
in the armature circuit, so that the machine can be short-circuited 
at full voltage without harm. 

In starting and stopping the dynamo no form of switch is 
used, bat, instead, the motor which operates the dynamo, starting 
from rest, gradually builds up the E.M.F. from zero, which 
gradually dies down to zero at stopping. In this manner there is 
never any possibility of a break in any metallic circuit oon - 
nected with the transmitting apparatus. 

Since the dynamo transmitter comprises the power plant for an 
ecean cable, it must, therefore, take ite place on the instrument 
table, where the transmitter is directly geared to it. The armature 
is mounted on ball bearings, and runs with remarkable silence 
amd smoothness under load. 

The developments of wireless telegraphy have introduced 
alternating-carrent dynamos of considerable power of 100,000, and 
even 200,000, cycles per second; but forthe present purpose we 
require an alternator to operate at from 4 to 10 cycles per second, 
and to develop 100 volts or more, This type of dynamo possesses 
some interest to the engineer, because it may be said to represent 
the extreme infra-red end of the dynamo spectrum, just as the 
high-frequency machines mentioned above represent the ultra- 
violet end. It would be strange indeed if the needs of telegraphy 
should be ultimately responsible for the development of both ends 
of this spectrum. 

It is seen that once we can employ a system of signalling in 
which we are dealing with one fundamental frequency only, and 
the circuit is never broken, the process of measu the constants 
of the cable iteelf and the most suitable bridge arrangements for 
high efficiency is greatly simplified. 

The removal of any form of ато or spark from the cable circuit 
has been shown very materially to increase the accuracy of 
balancing the duplex bridge, while the smooth type of waves 
employed in sending the signals has enabled this important object 
to be attained with an accuracy greater than has been possible 
before. 


Using the low-resistanoe coil of a transformer or auto- trans- 
former as the actual source of RM. r. in the circuit comprising the 


cable itself, enables each end of the cable to be permanently con- 

nected to earth, thus providing a drainage path for cur- 

ко of all kinds induced in the cable, and also adding to its 
у. 

The present forms of cable recorders, relays and amplifiers, 
when relieved from the necessity of recording consecutive impulses 
in the same direction, are liberated from some practical restrictions: 
which have heretofore hampered them. In the example shown, 
the recorder coil of the gold-wire relay oscillates back and forth at 
a definite frequency, and the inertia of the moving parts is, there- 
fore, less troublesome, and we are at liberty to inorease the flux of 
the magnetic field, aa well as to reduce the control of the coil so as 
to allow it to vibrate more freely at its natural frequency. 

No mention has been made of the possible application of this 
method of transmission to landlines, but it may be remarked that 
in the present Wheatstone automatic system there is great trouble 
caused by the induction of one line upon another, and if we could 
remove from the Wheatatone system the necessity of making and 
breaking the battery cirouit at comparatively high voltage we 
M a single stroke, very largely reduce all such inductive 

It is known that certain characteristios are very desirable in any 
cable system, such as 

(а) All signals should represent equal lengths of time; - 

(Ф) No two consecutive signals should be of the same sign ; 

(c) The resolving power or definition of each letter of the 
alphabet should be as nearly as possible the same ; 

(d) The total quantity of electricity measured ín coulombe. 
impreesed upon the cable should be as nearly as possible equal to 
zero for any two consecutive signals. 

It will be seen that the ideal solution for power transmission 
automatically comprises each of these oo and, in addition, 
has other advantages in safety to the cable property from undue 
electrical strain throughout every centimetre of its length. 


POUR YEARS’ OPERATING EXPERIENCE 
ON A HIGH-TENSION TRANSMISSION 
LINE. 


THE following abstract of a paper by A. BANG, read before 
the American Institute of Electrical Engineers in June, gives 
the operating record of a line which transmits energy at 
70,000 volts from the Pennsylvania Water & Power Co.’s 
hydro-electric plant on the Susquehanna River at Holtwood, 
to the same company’s terminal station at Baltimore, Md., 
where the current is stepped down for distribution purposes. 
Practically all the load consists of synchronous machinery, 
such as synchronous converters, frequency changers, etc. 

The line is about 40 miles long and consists now of two 
rows of steel towers, each capable of carrying two independent 
three-wire circuits. The first of these tower lines (No, 12) 
was built in 1910, with both circuits installed; the second 
(No. 56) in the summer of 1914. On this latter at present. 
only one circuit is installed (circuit No. 6). | 

There is a considerable number of differences in the design 
of the two lines. The following is mainly a description of 
the new line, though wherever there is an essential difference, 
it is pointed out. | 

Towers.—The towers are galvanised steel, designed for six 
power cables and two ground cables (on the old line only one 


. ground cable); they are spaced about ten to a mile and the 


cables on the new line are anchored at every fifth tower at 
least. All the towers on the new line are set in concrete 
foundations, while on the older line, steel tripod foundation 
&tubs were used for the suspension towers. 

The height of the tower is 44 ft., from ground to the lower 
crossarm. The distance between the crossarme is 9 ft., 
against 7 ft. on the older tower line, and the ground wires are 
located 41 ft. above the upper crossarm. Contrary to what. 
was the case on Line No, 12, where the power cables for 
each circuit were located all three in a vertical line one above 
the other, the cables on the new line have been staggered. 
The conductors are 300,000-cir. mil, 19-strand aluminium cable. 
The ground wires consist of iin. galvanised seven-strand 
steel cable. The insulators are of the suspension disk type, 
10 in. in diameter. The units selected for the newer line 
have the following electrical characteristics :— 


Individual dry flash-over voltage 05,000 volts. 
Individual] puncture voltage 140,000 to 150,000 volts. 
Unite on older line have a dry | 
flash-over voltage 90.000 volts. 
and puncture voltage 100,000 to 107,000 volts. 


Eight unite to the string are used on anchor towers and 
geven on suspension towers. Seven units correspond to a 
drv flash-over voltage of 378,000 volts. 

On the old line originally, five und six units, respectively, 
were used for suspension and strain towers. 
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Electrical. Data.— 
Frequency 
Normal line 

Сави, o4 de pie! dev лн 
Ohmic resistance of one wire ... 


25 cycles. 


60,000 to 70,000 volts. 
12.1 ohms (12 deg. Cent.) 


“voltage between 


Not only the insulators, but also the cable is liable to be 
damaged by lightning arcs. If the arc stayed at one place it 
would quickly burn the cable through. As a rule it is blown 
away from the power house, due to its own magnetic action. 

The pan was tried in 1912 of increasing the number of 


: OR - nu : 5 disks of а suspension string to seven and of a dead-end tower 
асле re 25 aes 5 * = 115 oaae, to eight. Before the lightning season of 1913 one whole 


Losses in three lines at 200 : 

amperes. 65,800 Kw. or 10 per cent. 
when 58,000 KW. are 
transmitted. 


Capacity current. = 3.5 amperes per wire. 


Operating Record.—Below is given a tabulation of all the 
disturbances to normal operation of the system originating in 
the transmission lines, together with the cause of the trouble 
and the year it occurred. These disturbances have further 
been divided into three groups, depending on their seriousness, 
i.e., total interruptions (T. I.), where all the load was lost, 
though generally not more than for a few minutes; partial 
interruptions (P. I.), where a percentage of the load was 
momentarily lost; and, finally, mere voltage or frequency dis- 
turbances (V.D.), where no load whatever was lost. These 
disturbances have been recorded whenever the voltage changed 
suddenly five per cent. or more. 


TABLE I.— OPERATING RECORD FOR HOLTWOOD-BALTIMORE 
TRANSMISSION LINE, JAN. 18T, 1911, TO Dec. 3187, 1914. 


Total for 


circuit was equipped in this way; the result was, as shown 
by the power-house ground chart record, that in 1913 the 
lightning flash-overs were distributed betweem the two cir- 
cults as follows :— 


27 lightning strokes on circuit No. 1. 
20 lightning strokes on circuit No. 2. 
6 lightning strokes unknown on which circuit. 


In other words, the circuit with the many insulators showed 
the larger number of lightning strokes. Inspection showed 
that whenever the flash-over took place on a suspension tower 
(which generally was the case in preference to a strain tower) 
the lightning arc on a circuit with the five insulators in the 
etring, would as usual rise upwards along the insulator 
strings to the crossarm above, while on a circuit with the 
seven units in the string the are would in every case go just 
the opposite way, i.e., from the conductor to the crossarm 
below. This was naturally due to the fact that this clearance 
distance for the two upper conductors was materially decreased 
by adding two more units to the string. For the bottom con- 
ductor, the number of flash-overs was greatly reduced. This 
change in the location of the arc resulted in two distinct 


1911 1912, 1913, 1914, Ёз. ps gains. In the first place, the are did not have nearly the 

Cause. | years. same chance for damaging the insulators by heat, as it did 

- T.I. P.I, V.D. T.I, P.I. V. D. T.I. P.I. VD. T.I. P.I, V.D. T. I. P.I, V.D, not pass alongside them but away from them. The other 

ES i = : Bos чана advantage was that it proved to be easier to extinguish the 

Lightning 3 — 10 819 4| 81711 | 1 6 7 80 42 82 arcs; that it could be done with much less loss of the 

Deere insu- i ec ux synchronous load connected to the system (on account of the 

e c MAESA R , ae eee preponderance of two-wire short circuits compared with three- 
Birds on liae.. | 1 — — | — — — | 1 — 2| 1 8 2 8 8 4 wire short circuits). 

Wires blowing e E, Altogether the number of insulators removed from the line 

CC ee ag ee Е oer Е. due to lightning damage is small, not more than about 100 


It will be seen 
be covered under the five headings; of these the overwhelming 
cause of trouble is lightning. 

It may be of interest to recount a few observations made 
~on the effect lightning has on a transmission line in operation. 

Though the lines are protected at both ends with aluminium 
lightning arresters, which duly discharge during storms, light- 
ning discharges or surges will nevertheless give rise to '' flash- 
overs’’ on the line, which, once established, are maintained 
by the power from the generators. Such flash-overs practically 
always start at the towers where the clearance distances to 
ground (i.e., towers) are the smallest (a double or triple 
ground to the same tower is naturally in effect the same as a 
two- and three-wire short-circuit). The path of the flash-over 


that the cause for all the disturbances can 


. Fic. 2. 
Fic; 1.— SUSPENSION TYPE INSULATOR, BOTTOM-PHASE, REMOVED 
AFTER PARTIAL INTERRUPTION. 
FId. 2.—INSULATOR STRING PUNCTURED ON LINE. 
FIG. 3.—INSULATOR STRING PUNCTURED BY TEST. 


Fig, 1. Fic. 8. 


may vary. 'Thus, when circuits Nos. 1 and 2 originally went 
into service, the suspension towers were equipped with five 
units to the string and strain towers with six units. With 
this arrangement it was always found that the flash-over 
would occur upwards from the conductor, alongside the string 
of insulators. 

Fig. 1 shows a typical string of insulators, damaged by such 
an arc. It can be seen how the three lower insulators are 
completely broken to pieces, probably mainly due to the heat 
generated by the arc; the bottom bolt shows a deep burn. 
It can also be seen from the marks on the string how the 
arc in this string, instead of travelling all the way from con- 
ductor to the tower in one unbroken arc, has broken into 
small individual ares, each encircling one insulator. That 
happens frequently, though not always. 


per year, on the average, and the number is not on the 
Increase. 

Far more important from a maintenance point of view is 
the continuous deterioration of the porcelain in the insulators, 
such as it was discovered a few years ago could be deter- 
mined on insulators of the suspension type by means of 
eae insulation readings between the pin and cap (megger 
tests). 

The first complete test of circuits Nos. 1 and 2 was made 
after about three years of operation, and the same line was 
gone over again about half a year after the first test. All told, 
four years’ operation produced 2,640 bad units, or 11.7 per 
cent., an average of 2.9 per cent. per year. Judging from 
the last test, it seems as though this deterioration goes on at 
a rapidly increasing rate year after year. 

The two circuits had practically the same number of bad 
units, but the strain towers on both circuits show a very 
much larger percentage (17.1 per cent.) of damaged units than 
the suspension units (7.6 per cent.), indicating that the hori- 
zontal strain units are very much more exposed to this trouble 
than the vertical suspension. units. 


FIG. 4.— NICHOLSON ROTARY FUSE BANK; FUSE BLOWING. 


After a number of these units were removed from the line, 
a series of tests was made in an attempt to determine the 
cause of this trouble. While these tests were going on, a 


puncture of each and every one of a string of five insulators 


occurred one day on the line, during actual operation. No 
lightning was reported, the weather was clear, and no switch- 
ing was done at the time of the disturbance. Fig. 2 shows 
this string. | 

It was naturally thought that this was a case of deteriorated 
porcelain, which could have been caught in time to prevent 
failure, if only megger readings had been taken of these 
insulators sometime beforehand. To prove this, five units 
removed from the line because of low megger readings were 
mounted in a string and high voltage was built up on them 
from a 70,000-volt, 10,000-kw. transformer, with a 10,000-k w. 
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generator behind it. The current was limited to about 250 
эш y a resistance. à 

result of this test is shown in fig. 3; when the voltage 
reached about 30,000 volts, the insulator punctured, burning 
porcelain and iron being, so to speak, shot out from the side 
of first one, then another insulator, leaving holes of just 
the same nature as found in the insulator string punctured 
on the line. 

While the foregoing tests conclusively prove the serious 
nature of this insulator deterioration, they do not throw much 
light on the real nature and the cause of this trouble. The 
following tests were made with this object in view: On 
24 insulators discarded, the pin, cap and cement were dis- 
solved in a diluted solution of nitric and hydrochloric acid 
so as to give an unobstructed view of the surface of the porce- 
lain, normally hidden by the pin and cap. Of these insulators 
seven showed clearly a tiny crack in the porcelain at the 
bottom of the head; three insulators showed similar cracks 
across the head; 13 insulators did not show any cracks; one 
insulator was destroyed during the test. 

Trying with the megier on the cracked insulators, it could 
readily be shown that the low resistance was located right in 
the crack. On insulators where no cracks could be found, it 
is believed that the failure is due to porous material or lack 
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FIG. 5.—THREE-PHASE SHORT CIRCUIT ON TRANSMISSION LINE. 


of vitrification in the burning, which gradually has allowed 
moisture to be absorbed by the porosisin in the same way as 
moisture has penetrated through the cracks in the cracked 
insulator. 

When it was first discovered that a large percentage of the 
low megger readings was due to cracks in the porcelain, it 
was naturally feared that these insulators had lost a great 
part of their mechanical strength. This proved, however, 
not to be the case. 

Working on the theory that the depreciation was at least 
partly due to high imternal stresses, set up by temperature 
changes, the insulators were subjected to a hot and cold water 
treatment. 

After each temperature change the insulator was tested 
with a megger and discarded if it gave a reading less than 
"infinity." If an insulator endured the treatment without 
any change in resistance it received in all 10 temperature 
changes, and was finally subjected to high potential With 
one type of insulator no failures were recorded. 

. Working, on the other hand, on the theory that, at least 
in part, this insulator trouble was due to absorption of mois- 
ture without accompanying cracks, the plan was tried of 
drying out some of the insulators removed from the line, 


under high vacuum and at temperatures varving from 50 to 
Y deg. Cont j 3 

After only a few hours’ treatment, the insulation resistance 
‹ | materially; after 24 hours’ treatment a material 
increase is, however, always found, and this continues steadily 
until many insulators reach the infinity mark, even when hot. 
All of them, without exception, will record infinity, when 
tested cold after two days’ treatment. а 

After drying out, the insulators were given а high-potential 
test with 25 cycles. 

The result was that out of a total of 37 insulators tested, 
12 withstood a heavy flash-over test for } min. The rest of 
сы punctured at voltages varying from 30,000 to 90,000 

On the whole, the experiments all tend to show that the 
deterioration of the type of insulator in question is not due 
t» electrical but rather to mechanical and ceramic causes. 

de most common cause of sleet trouble is that with the 
arrival of milder weather, the sleet will often fall off one full 
span or several spans at one time, but still remain on other 
spans. Such conditions result in unequal loading, and if the 
wires of different phases are in the same vertical plane, they 
are liable to come in touch with each other and produce short 
circuits. The few disturbances recorded as caused by sleet 
on the Baltimore transmission line have all been of this 
nature, 

In building the new line it has been attempted to minimise 

trouble by having the middle crossarm extend farther 
out than the top and bottom ones. 


-F . e 
" , 
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Another method of preventing sleet trouble ie simply to 
keep the transmission lines so hot that no sleet whatever can 
be formed on them. 

The birds troubling this line are turkey buzzards, and they 
often choose the towers as a resting place, and are liable to 
ground the line to the tower through their own bodies. 
There is especial sane if they sit on the crossarm right 
below the live wire. Often they will fall down without even 
causing a voltage disturbance, but frequently they will give 
rise to an arcing ground, which may even develop into a two- 
wire short circuit. | 

The one voltage disturbance recorded as being due to wires 
blowing together is of no special interest. | 

In order to maintain continuous operation, several different 
protective devices have been adopted. 

Trouble from defective insulators, sleet, buzzards, and the 
wind swinging the wires together, generally results in grounds 
or short circuits that persist on the system until the voltage 
is taken off the faulty line. The method to safeguard opera- 
tion is to cut the damaged line out. 

The system in use consists simply of overload relays at the 
power house connected in series with the line current trans- 
formers and also one relay in the ground connection for the 
neutral of each transformer bank. At the sub-station, reverse 
current relays take the place of the overload relays at the 
power house. To prevent all three lines from going out by 
relay action, in case there should be a short circuit on all the 
lines at the same time, the trip circuits are interlocked. 

The interlocking relay arrangement is not sufficient as 
lightning protection, as lightning flash-overs very often occur 
on both circuits Nos. 1 and 2 at the same time. (It still 
remains to be seen whether they will occur on all three 
circuits at the same time.) When both circuits are in trouble 
at the same time, the clearing of both means a total interrup- 
tion. Experience showed that if only some means could be 
fcund to extinguish the power arcs, an interruption might be 
avoided. 

The system in use is the are extinguisher arrangement 
invented and designed by Mr. L. C. Nicholson, Buffalo, N.Y 
The principle of this arrangement is to shunt any arc that 
arises on the line with a fuse wire, so that the current, as 
long as the fuse lasts, will prefer this path to the arc. The 
fuse is calibrated to blow in from 5 to 10 cycles (25-cycle 
system), and this short time, experience has proved, is enough 
to extinguish the are on the line; therefore as soon as the 
fuse blows, the line will be clear again, The fuse wires are 
connected across the proper wires automatically by means of 
specially designed magnetic relays and switches. The whole 
arrangement is placed right outside the power house. The 
design of the equipment is such that seldom more than one 
cycle will pass from the time the lightning arc is established 
until the switch is closed. It is in this speed that the 
apparatus has its greatest advantage, since it allows the are 
on the line so very little time to spread and do damage, 

Fig. 5 shows two oscillograms which illustrate the 
action the short-circuiting of the lines with such fuses has 
on the system. This device is especially satisfactory on the 
Baltimore line when only a ground or two wire short circuit 
occurs; in such cases 1t saves all, or practically all, the 
synchronous load. On three-phase short circuits generally 


about 50 per cent. of the load can be saved. 


In 1913 and 1914 it cleared the line 25 times out of 40 times 
when it was struck. 

Another device in use, not to prevent lightning flash-overs, 
but to minimise their consequences by extinguishing the arcs, 
is a so-called field destroying and restoring device, invented 
by Mr. F. E. Ricketts, of Baltimore. The principle on which 
it operates is that when a short circuit occurs on the line, 


Fic. 6.—RELAY MOTOR AND REVOLVING DRUM FOR RICKETTS 
FIELD DESTROYING AND RESTORING DEVICE. 


the field of all the generators is for a moment destroyed, so 
as to allow the arc on the line to die out on account of lack 
of voltage, and then immediately after be built up again, so 
as to force the synchronous load into step again ore the 
synchronous converters, frequency changers, etc., have come 
to a stop. 

The switching for this device is operated by relays, the 
action of which is delayed four seconds to give the Nicholson 
arc extinguisher and interlocking relay arrangement the first 
chance to clear the trouble. 
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To operate it a small continuously running motor is clutched 
to a contact drum, which, on starting, simultaneously opens 
all the ordinary field circuit breakers, at the same time short- 
circuiting the field windings across their respective discharge 
resistances, thus allowing the field gradually to die out and 
the line voltage to be reduced correspondingly. Meanwhile 
the drum continues to revolve and will, after a predeter- 
mined time (originally 5 sec., now 11 sec.), close other con- 
tacts which have the effect of slamming all the circuit breakers 
in again. Immediately the fields and line voltage start to 
build up again. After some surging between the generators 
themselves individually and the, generator and synchronous 
load, the voltage will again be normal, generally after about 
one minute. The drum continues to rotate until it has made 
one complete revolution, after which time it is disengaged 
from the motor and the whole equipment is ready for another 
operation. | 

The record for this device shows for 1913 and 1914 a total 
number of 12 successful lightning operations and 4 failures. 

The fuse arrangement has been given preference and first 
chance for acting, mainly on account of its quickness of action, 
which saves the line from too severe damage, and also on 
account of the excellent results it has produced in case of the 
lesser lightning disturbances like grounds and two-wire short 
circuits. 

The field-destroying device treats all lightning disturbances 
as equally severe and produces the same disturbance on prac- 
tically all of them, but seems, on the other hand, to have 
the great advantage of extinguishing the arcs with more 
certainty. 

While lightning still gives rise to а number of disturbances, 
these have been vey materially reduced by the use of special 

rotective devices. As to aleet, special operating methods have 

п adopted during such storms, which, it is believed, will 
prevent trouble from this cause. The approaching danger 
from deterioration of the insulators has been discovered at an 
early stage, and rigid and repeated elimination tests of bad 
insulators with the megger, have been adopted as part of the 
routine maintenance, so that it is felt that operation will 
have but little to fear from this gource. 


NEW PATENTS APPLIED FOR, 1915. 


(NOT YET PUBLISHED). 


Compe’ сне for this Journal by Messrs. W. P.. THoMPSON & Co., 
lectrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool] and Bradford. 


10.433. Automatic electrica! human target." J. CALLAGHAN. July 19th. 

10,453. '' Electrical driving of spindles." SIEMENS SCHUCKERTWERKR G. M. B. H. 
July 19th. (Convention date, July 20th, 1914, Germany.) (Complete.) 

10,454. '' X-ray apparatus." Britisn THomson-Houston Co., LTD. (General 
Electric Co., United States). July 19th. 

10,485. Electro-magnetic recording apparatus for telegraph circuits.“ 

. W. James. July 19th. (Alexander Hill Annand.) (Complete.) 

10,521. ‘ Electrical element for heating machine tools." H. TOMLINSON-LEE. 
Julv 20th. 

10,5385. Electric arc lamps." CLARKE, CHAPMAN & Co., Lro., and R. C. 
Harris. July 20th. (Complete.) 

10,552. '' Holder or gallery for securing gas and electric shades and the 
like.” W. G. Scott. July 20th. 

10,560. ‘‘ Armouring of electric cables for motor-cars and similar pur- 
poses." F. J. Cnarlid. July 21st. 

10,598. Rheostat switches and the like." J. ROOTHAAN & FERRANTI, LTD. 
July 21st. — (Complete.) 


10,604. Electrolytic cells." H. R. NELSON. July 21st. (Convention 
date, Aug. l7th, 1914, United States.  (Complete.) 
10.605. Method of electrolysis." Н. R. NELSON. july 21st. (Conven- 


tion date, August 17th, 1914, United States.) (Complete.) 

10,639. ''Portable telegraph and telephone apparatus, applicable for sig- 
nalling purposes." С. Donerty & UN DERWOODD, Што. July 22nd. 

10.667. Electric alarm or calling devices used in receiving apparatus, and 
more particularly in wireless receiving apparatus." A. H. Morse & THE 
Inpo-EUROPEAN TELEGRAPH Co., LTD. July 22nd. (Complete.) 

10.668. Electric welding machines." Dorsch SCHWEISSMABCHINEN-Bav- 
UND-VERTRIEBS G.M.B.H. July 22nd. (Convention date, July 22nd, 1914, Ger- 
many.) (Complete.) 

10,669. Telephonic reproducers. 
July 22nd. (Complete.) 

10,672. Wireless type- printing telegraph systems." I.. C. STEWART and 
J. J. Litre. July 22nd. i 

10,676. '' Ampere-hour electricity meters," Lanpis & Gyr Акт. Ges. July 
22nd. (Convention date, July 22nd, 1914, Germany.) (Complete.) 

10,680. ‘‘ Couplings for armoured or protected cables and electric conduc- 
tors for use under water and elsewhere." V. C. Hastincs & С. FIORENTINO. 
July 22nd. 

10,681. Utilising electric energy." E. BacHELET. July 22nd. 

10,706. “ Electrically operated intermittent motion in cinematograph appa- 
ratus applicable to other purposes, such as ratchet or feed pearing or frec- 
wheel mechanism." A. C. Мои, & А. D. Мом. July 23rd. 

10,709. '* Automatic telephone transmitters." EASTERN TELEGRAPH Co., 
Lro., & B. E. РипллРв. July 23rd. (Complete.) 

10.711. Cooling or ventilating devices for dynamo-electric machines." A. 
Момо. july 23rd. (Maschinenfabrik Oerlikon, Switzerland.) (Complete.) 

10.722. Electrical heating and cooking apparatus." С. G. NomBS, SEN., 
and W. W. Nosss. July 23rd. 

10,726. “ Electro-magnetic levitating apparatus." E. RAchELIET. July 23rd. 

10.730. Screw fittings for electric lampholders, ceiling plates, and the 
like," W. Parsons & BIRMINGHAM CENTRAL SuPPLY Co., LTp. July 23rd. 

10.799. Method of generating high-frequency electric currents.“ T. F. 
WALL. July 24th. 

10.752. Electric motor starters and controllers." E. Scuartner, T. G. 
Travis, & J. К. Warton. July 24th. 

10.755. Cait for electrical purposes and method of winding same." H. 
Wape. July 24th. (J. R. Leeson, United States.) (Complete.) 


C. Smirre. (Addition to 9,644/13.) 


" TELEPHONE & Execrric Co., LTD., and 


Y 


10,759. “ Methods of signalling on submarine cables and other telegraphic 
circuits." C. V. DRYSDALE. July 94th. 
10,762. ''Dynamo-electric machines.” 
LTD., & A. A. Рошоск. July 24th. 
10,769. '' Crystal detectors, particularly for wireless signalling.“ STERLING 
1. D, WaRD-MILLER. Faiy 94th. 


British TnuowxsoN-HovstoN Co, 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the part list may be obtained 
of Messrs, W. P. TnuowPSoN & Co., 285, High Holborn, W. C., and at 
Liverpool and Bradford; price, post free, 9d. (in stamps). 


29132. 
25,951. TRorL&v Wires ror Execrric RAILWAYS AND THE LIKB. F. Lauten: 
bacher. November l2th. (December 2nd, 1912.) 
26,631. Exscrric CLocks. H. Aron. Elektricitatszahlerfabrik Ges. Nov- 
ember 19th. (February 26th, 1913.) i 


26,899. ELECTROLYTIC MEASURING INSTRUMENTS. Н. S. Hatfield and Cham- 
berlain & Hookham, Lfd. November 22nd. 


26,905. CIRCUIT AKRANGEMENTS FOR TELEPHONE OR OTHER SYSTEMS. Siemens 
Bros. & Co., E. A. Laidlaw, and W. H. Grinsted. November 28nd. 


19014. 
2,314. Spark-cap Devices ror WIRELESS TELEGRAPHY. 
January 27th. (January 27th, 1913.) 
2,290. ELECTRIC MASSAGE APPARATUS. 


4,447. ELECTRICO SWITCHES. 
1913.) 


4,664. Propucrion or Exrctric Wavrs FOR WIRELESS TELEGRAPHY, TELE- 
"od ins THE LIKE.  Polvphos Electrizitàts Ges. February 23rd. (February 
th, . i ' 


8,800. Circuit ARRANGEMENTS FOR TELEPHONE SYSTEMS. Siemens & Halske 
Akt. Ges. April 7th. (April 7th, 1913.) 

8,806. HoLDERS ток Exkcrric Glow Lamps. C. A. Schaefer (firm of). Apri? 
7th. (April 15th, 1913.) 

9,103. CIRCUIT ARRANGEMENTS FOR TELEPHONE SYySTRMS. Siemens & Halske 
Akt. Ges. .April 9th. (Addition to 22,013/10.) 

9,105. TELEPHONE ExcHANGE Circuits. Siemens Bros. & Co. (Siemens and 
Halske Akt. Ges.) April 9th. (Additions to 11,251/10 and 4,698/12.) 

9,110. INCANDESCENT ELECTRIC Lamps. C. Gladitz. April 9th. 

9,278. MAGNETO-ELECTRIC MACHINES FOR MEDICAL USE. E. C. R. Marks. 
(Soc. Gallot et Cie.). April 14th. 

9,718. ErECTRO-MECHANICAL SELECTOR. Е. G. Godfree. April 20th. 
‚10,171. CanBoN ELECTRODES ror GaLvanic CELLS. V. Scholz. April 94th. 
11,844. INDUCTION METER WITH THREE-ARMED Drivinc Core. Allgemeine 
Elektricitats Ges. May 13th. (May 17th, 1913. Addition to 3,912/14.) 

13,062. ELecTRIC SIGNALLING SySTBMS, PARTICULARLY FOR USE ix MINES. 


Sterling Telephone & Electric Co., Ltd., and F. G. Bell (partly Telephon 
Fabrik Akt. Ges. vorm J. Berliner), May 27th. 


15,939. STARTING Devices For ELEcrric Motors. W. G. Wilson & P. L. 
Harlow. July 3rd. 

15,946. JUNCTIONS FOR OVERHEAD TROLLEY Wires. Cedes Electric Traction, 
Ltd., & K. D. Bowen. July 3rd. 

16,093. ARMATURE WINDINGS OF ELECTRIC Motors or Dynawos. W. Н. 
Scott. July 6th. 

16,315. ELECTRICAL DEVICE FOR CONTROLLING RACE-STARTING BARRIERS. A. 
Burt. July 8th. 

16,342. TELEGRAPHY. 
July 8th. 

16,418. RkLAvS AND INDICATORS. Sterling Telephone & Electric Co. (Tele- 
phon Fabrik Akt. Ges. vorm J. Berliner). July 9th.. 


R. Goldschmidt. ' 


M. Jakowlew. January 28th. 
T. Jessen. February 20th. (February 24th, 


E. C. R. Marks (InternStional Quadrupluex Co.). 


16,471. ELECTRIC Retays. Eastern Telegraph Co. & B. Davies. (Cognate 
application, 17,452/14.) July 10th. 

16,712. TELEPHONE SYSTEMS, MORE PARTICULARLY rox POLICE AND FIRE 
ALARMS, G. L. Hughes & R. E. Cooper. July 13th. 

16,979. COOLING ARRANGEMENTS FOR DYNAMO-RLECTRIC MACHINERY. Siemens- 


Bios. Dynamo Works, Ltd., & E. O. Kieffer. July 17th. 

17,133. ELECTRO-DEPOSITION OF METAL UPON МЕТА BY MEANS OF HicH-CUR- 
RENT DENSITY, SPECIALLY APPLICABLE FOR COATING PRINTING ROLLERS, HYDRAULIC. 
RAMS, AND OTHER LIKE PURPOSES. T. К. Harris. July 20th. 

18,607. ATTACHMENTS FOR TELEPHONES AND THE LIKE. K. E. Zierau. August 
]3th. 

18,661. ELECTRIC SIGNALLING SYSTEMS, PARTICULARLY FOR USE IN MINES. 
Sterling Telephone & Electric Co.. Ltd., Е. G. Bell, and J. W. Dungey. 
(Patent of addition, 13,062/14.) August 14th. 

18,882. SYSTEMS or ELECTRIC DISTRIBUTION. 
(General Electric Co.). August 20th. 

19,441. ELECTRIC STAFF EXCHANGERS. 
tember 4th. (October 28th, 1913.) 

19,587. ELECTRIC Circuit. INTERRUPTING MEANS. 
Co. (General Electric Co.). September 9th. 


20,286. ELECTRICAL HEATING Unit. F. W. Ball. September 28th. 


21,046. MaGwetic Lock For Miners’ Lamps. John Davis & Son (Derby), 
Ltd., & W. Н. Davis. October 16th. 


23,293. ELECTRICAL WATER-HEATER. S. le F. Varvel. November 30th. 


24.078. Construction оғ LAMINATED SLOT-KEYS FOR DyNAMO-ELECTRIC 
Macutxery. C. B. Burdon (Siemens Schuckertwerke Ges.). December 15th. 


British Thomson-Houston Co 
A. Douglas & H. H. Hodgson. Sep- 


British Thomson-Houston: 


1915. 


131. Enectric FvsmLE Сст-остѕ. Н. Р Liversidge & Pennsylvania Appli- 
ance Co. January 4th. 

821. CIRCUIT ARRANGEMENTS FOR TELEPHONE SYSTEMS. 
January 18th. 

2.767. MANUFACTURE OF ELECTRODFS FOR ELRCTROLYTIC Purposes. Siemens 
and Halske Akt. Ges. February 20th. (February 21st, 1914. Addition to 
605/09.) . 

5.184. ELECTRIC LIGHT SYSTEMS, MORE PARTICULARLY ADAPTED FOR VEHICLES. 
Robert Bosch (firm of). April 6th. (June 8th, 1914.) 

6.618. ELECTRIC Motors or DyNA NOS. W. Н. Scott. 
application on 16,093/14, July 6th.) 

6.619, BRUSH-GFAR FOR ELECTRIC Moroks on Dynamos. W. 
May 3rd. (Divided application on 16,093 14, July 6th.) 


W. H. Grinsted. 


May 3rd. (Divided 


H. Scott. 
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ELECTRICITY ON THE RAND. 


ON previous occasions we have printed full accounta of the 
extraordinary development of electricity supply on the 
Witwatersrand—respectively from the point of view of the 
supply company, as represented by Mr. A. E. Hadley (ELEC. 
Rev., March 28th, 1918), and from that of the consumer, 
in the person of Mr. J. H. Rider (ELEC. Rev., April 28rd 
to May 21st, 1915). 

The presidential address delivered by Mr. Bernard Price 
to the South African Institute of Electrical Engineers, of 
which we publish an abstract in this issue, forms a fitting 
pendant to these articles, providing a comparison between 
the undertaking and other great schemes, and a general 
review of the whole system. 

The undertaking, as a whole, presents many unique and 
interesting features: it is one of the largest of its kind in 
the world, and has been carried out on independent lines, 
conforming to the special local circumstances rather than 
to the established practice of other installations; the 
pressure of transmission from the main station is very high 
(80,000 volts), .and the distributing pressure is also 
unusually high (20,000 volta, a pressure which in this 
country has not yet been exceeded in the main transmission 
lines); no less than 99 per cent. of the supply is consumed - 
by the mining industry, a feature which is hardly paralleled 
except in the case of large hydro-electric schemes carried out 
for specific industrial processes ; and the output is gigantic— 
four times the whole consumption of Manchester. The load 
factor, too, is extraordinarily high, and it will be noticed 
that even during the last three years the load has practically 
doubled. The enormous supply of compressed air to the 
mines representa an entirely unique departure; nowhere 
else is such. a system to be found on the grand scale here 
met with. : 

The possibility of using the overload capacity of the 
plant to deal with peaks of short duration, of which Mr. 
Price had experience on Tyneside, is here atilised to great 
advantage; as he pointa out, the heat capacity of the 
machines and transformers is во great that the temperature 
on overload rises but slowly, and the boilers and turbines 
are well adapted to deal with temporary overloads, so that 
plant rated at the average load can deal with all ordinary 
fluctuations, and its efficiency can be maintained at a high 
level. Mr. Price states that these advahtages increase in 
value with the size of the plant. 

Another remarkable feature of the system is the large 
number of electric winders connected, a class of demand 
which is not usually regarded as very desirable, 
owing to the extreme variations of load; but 
Mr. Price holds that once a few winders have been 
connected, the more added the better. Probably there 
is no other district in the world where so many main elec- 
tric winders are energised by a single undertaking, and in 
the light of this development it is interesting to recall the 
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detailed and pessimistic comparisons between steam and 
electric winding that were made in this country some ten 
years ago; there are always to be found amongst us 
people who declare that it can’t be done," whenever any 
new proposition is brought forward, and though they may 
be confounded by the event, they bob up again somewhere 
else with undiminished scepticism. We have seen this atti- 
tude adopted with regard to main-line electrification, power 
supply from large central stations, the electric driving of 
textile mills, and, more recently, to the electric vehicle, 
electric cooking and heating, electricity supply at jd. per 
unit, &c. Nevertheless, as in the case of electric winding, 


these things generally do come to pass in the long run, and 


sometimes very quickly. The prophet of failure has a 
thankless task, and indeed exerts a detrimental influence 
. upon the community. 

It is somewhat singular that the load factor of the Rand 
supply is so high, in spite of the fact that in this case во 
little benefit is apparently derived from diversity of 
demand ; but probably the method adopted for determining 
the diversity factor from smoothed curves, instead of instan- 
taneous maximum demands, maska the diveraity to a great 
extent. The question naturally arises : what would be the 
effect of undertaking other classes of supply, in addition to 
the mining industry? As Mr. Price pointa out, the present 
load curve possesses a peak of long duration which would 
not overlap the peaks on the curves of a city supply for 
lighting and traction, and, therefore, the addition of such & 
load would improve the load factor. Carrying the process 
further, Mr. Price is led to endorse the view of Dr. 
Ferranti, that if electricity were employed for all possible 
purposes an enormous saving in capital and fuel would 
result. It will be noted that in Chicago the week-day load- 
factor is already 56 per cent. Such a result can only be 
attained by the co-operation or concentration of all sources 
of supply in a district under a single management. 

Many other lessons may be derived from a study of Mr. 
Price's interesting address, which revives our hopes that we 
` may yet see electricity supplied for all purposes at a rate 
approaching jd. per unit. As a speculation, let us suppose 
that, owing to increased economy of working and improve- 
menta in plant, the cost of generation on the large scale 
could be halved every time the output was doubled ; in that 
case we should reach the goal when the output was about 
16 times the present value. 


THE copper market has had a reac- 
tionary tendency in spite of fitful gleams 
of firmness. "There can, be little doubt that fundamental 
conditions are being affected by the growing production, 
which is particularly manifest in the United States, though 
it must not be overlooked at the same time that output is 
rapidly increasing in other parts of the world, more especially 
Africa and South America, where some very big properties 
have recently come into effective operation, and are shipping 
raw copper both to Europe and to the United States. "The 
attitude of the leading producers continues to be one of 
passive resistance to the less favourable market tendencies 
observable, and so far as Europe is concerned they have, for 
weeks past, been practically out of the market, but in 
America they seem now more responsive to bids. As to 
Europe, they apparently assumed that their position was 
so unassailable that they could afford to play ducks 
and drakes with consumers by declining to make quotations 
on the basis hitherto obtaining, namely, of sterling 
prices per ton on c.i.f. terms, quoting instead in cents 
per lb. f.o.b. America. The natural consequence of this 
has been, of course, that people in Europe have stood 
aside ; consumers, rendered cautious by the excessively high 
prices ruling, and taught by experience that the American 
attitude has always been to drive up quotations wherever 
possible, have abstained from buying, and business has 


Copper. 


accordingly been limited to very small proportions. There 
was а sharp rise just after the holidays, the movement. 
causing some searching of hearts, because circumstances 
outwardly, at all events, do not appear to justify the 
increased confidence. It. was stated that things had taken 
a better turn again in America, but this really seems 
hardly possible, and the actual explanation of the fitful 
rise was that the Government had permitted several 
hundred tons of rough copper to be shipped from 
here to America, where it is to be turned into 
electrolytic metal, and reshipped to England. The 
Government have, by this measure, undoubtedly managed to 
secure a supply of cheap metal, and they have at the same 
time rendered standard copper a marketable commodity,. 
which it had ceased to be, in consequence of the export 
prohibitions. Any movement which tends to increase the 
output of refined copper is good, and it is a matter for 
hearty congratulation that, at the eleventh hour, there seem: 
to be indications of & little common-sense in one of our 
Government departments concerned with trade, a quality 
conspicuously absent during the past 12 months. The statis- 
tical position in Europe is not much to boast about, and the 
possibilities are that there will be a further increase in 
available stocks as time goes om. Consumption is almost 
limited now to the provision of war munitions, and business 
of в general merchant character is actively discouraged by 
the authorities. So long as war munitions can be turned 
out on an ever-increasing scale, the consumption of copper 
is bound to expand, but it is exceedingly doubtful whether, 
under any circumstances, war consumption can equal the 
demands of pum. If it cannot, and does not, then refined 
copper at the present rate of output is still pounds too 
high. This aspect of the position is beginning to attract 
some attention in the United States, and accounts for the 
fact that producers are showing impatience for another 
buying movement to develop. Generally they are, no doubb, 
well sold, but this is by no means the universal position of 
affairs, and, indeed, one of the largest interests is said to be 
wanting business for almost immediate delivery. No doubt 
a farther buying movement is due soon, and no doubt also 
the utmost will be made of it, if and when it does appear ; 
bat the war position is so exceedingly disappointing, and 
financial conditions need such careful watching, that a con- 
tinuance of high prices for such a commodity as copper 
seems to be out of the question, especially as output is 
becoming colossal. 


THE difficulties met with in the deter- 
mination of high temperatures under 
workshop conditions were formerly very 
great, and undoubtedly the lack of means of accurate 
measurement in this respect greatly retarded the 
scientific development of many industries, such as metal- 
lurgy and pottery; the use of small fusible cones 
composed of various substances, with melting-points that 
were approximately known, afforded a fairly close 
estimate of the temperature, but in many cases the skill 
acquired by the workmen during long years was relied upon 
to determine the temperature by eye, and the degree of 
expertness to which some of these men attained was 


Electrical 
Pyrometry. 


truly marvellous. It is, however, extremely unsatisfactory 


to have to depend upon а human thermometer, who 
may fall ill or migrate to other works, and in any case is 
useful only within a narrow range of conditions. 

The development of the electrical pyrometer, therefore, 
to its present exceedingly high standard of accuracy and 
efficiency has conferred benefits upon certain industries 
which cannot be over-estimated, and it is gratifiying 
to know that it has been so very largely due to the efforta 
of British scientists and instrument makers. We have 
now reached a stage at which Mr. C. R. Darling, a recog- 
nised authority on this subject, is able to make the claim 
that British electrical pyrometers are in advance of 
all others. There is still plenty of scope for research 
in this field; we publish elsewhere & summary of recent 
improvements, which may serve also to indicate the direc- 
tions in which progress is to be anticipated, and we hope 
that our lead will be maintained and increased. 
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THE САВЕ FOR THE ELECTRIFICATION 
OF CANE SUGAR MILLS AND REFINERIES. 


By ERNEST P. HOLLIS, A.M.I B. E., A. Am. I. E. E, 
M. Assoc. Mining Eleo. Ing. 


(Concluded from page 164.) 


Before proceeding to a closer examination of elec- 
trification proposals, attention deserves to be paid 
to bagasse as a fuel. 

The utilisation of the cane sugar refuse or bagasse 
as a fuel for steam-raising purposes is comparatively 
modem in origin, and whilst the chemical conditions 
attendant on its burning have been thoroughly in- 
vestigated, it is, nevertheless, burnt very frequently 
on unscientific and inefficient lines. Since-the com- 
plete electrification of a new mill or the overhaul of 
an old one would probably mean the installation of 
a new steam-raising plant, and since the benefits 
accruing from the employment of electricity as a 


motive force are so closely interlinked with the effi-. 


cient burning of the fuel, it becomes desirable in 
connection with any discussion on the electrification 
of sugar mills to appreciate the position in regard 
to the burning of bagasse. In a majority of mills 
little care is given to the fuel. It is fed into a 
furnace chosen with no particular regard to the 
fuel which had to burn in it or to the conditions under 
which the fuel would burn best; the efficiency of 
combustion has therefore been small. If the end 
aimed at is to be realised—viz., that the bagasse 
shall supply the whole of the power of the mill—it 
must be burned under the most favourable condi- 
tions. 

A typical sample of bagasse may contain, roughly, 
from 33 to 50 per cent. of fibrous matter, 32 to 56 
per cent. of moisture, and some sugar. In addition, 
the hydrogen and oxygen present in the sugar 
and fibre occur in such quantities as to form moisture 
on burning, with the result that 1 Ib. of bagasse con- 
tains on an average 0.215 lb. of carbon and 0.79 lb. 
of moisture. If the bagasse be burned just as it 
stands the heavy duty is imposed on the furnace of 
evaporating the moisture and raising it to the tem- 
perature of the flue gases, and, in addition, a much 
larger volume of air is admitted to the furnace due 
to the heavier rate of firing than would really be 
necessary if more perfect combustion were obtained. 
This point has been closely investigated recently, 
and it has been found that by drving the bagasse a 
great increase in efficiency is obtained. One pound 
of undried bagasse containing 53.7 per cent. of mois- 
ture evaporated 1.63 lb. of water from and at 212° F.. 
whilst the dried bagasse having 46.3 per cent. of 
moisture evaporated 2.3 lb. from and at 212 F.. 
which shows a gain in evaporative efficiency for the 
whole of the fuel burnt of 41 per cent. It is de- 
cidedly economical therefore to dry the fuel, for 
which purpose the waste flue gases are utilised. 

A vertical chamber is inserted in the path of the 
flue gases which, propelled bv а fan. pass upwards 
and emerge at the top. The bagasse enters at 
the top on a conveyor and falls downwards over a 
series of sloping drying trays, which are so adjust- 
able in slope that they permit the rate of falling of 
the barasse to be varied according to its wetness. 
giving it a greater or less time for drving. On 
arrival at the bottom the bagasse drops on to a con- 
vevor and is passed on to the boilers. 

To burn bagasse. specially designed boilers are 
imperative, having large combustion chambers and 
preventing the admission of too much air as the fuel 
is admitted. A Dutch-oven type of furnace appears 
to be the best practice, working in connection with 
water-tube boilers. 

Outline of Electrical Schemc.—In putting the case 
for electrification before the manufacturer, it is of 
the greatest importance that concrete proposals for 


an electrification scheme be put before him, because 
there are so many special circumstances in sugar 
mills that put electrification questions on quite a dif- 
ferent level compared with an ordinary works. In 
fact, the sugar mill is just as special as a colliery. 

The following is an outline of a typical. scheme. 
Steam would be generated in water-tube boilers, fired 
by bagasse delivered to the furnaces on a conveyor 
which passes through a chamber heated by flue gases 
in order to dry the bagasse before it is burnt. The 
steam would be superheated and passed on to ex- 
traction type steam turbines driving generators pro- 
ducing three-phase power at 50 cycles, and 440 volts, 
the generators working with an insulated neutral. 
The steam would be exhausted into a receiver. If it 
has to be transmitted any great distance care must 
be taken that a suitable amount of superheat is pre- 
sent, passing the steam, if necessary, through а 
superheater either separately fired or in the boiler 
furnace. This small amount of superheat has been 
found by experience to effect important reductions 
in the heat lost by the steam when passing through 
a long pipe-line. 

The steam would then pass on to the building 
through a well designed pipe-line, and would arrive 
at the pans in a state of saturation. The electrical 
power would be distributed to the various buildings. 
inside which it would be carried by acid-proof insu- 
lated cables on porcelain insulators, or in well 
drained conduit according to the circumstances, їп 
order to protect the cables from the effects of mois- 
ture. Three-phase motors would be used throughout 
of the squirrel-cage type for machinery such as the 
centrifugal pumps, which do not require a very high 
starting torque or an adjustable speed, while for 
centrifugals where adjustable speed was desirable, or 
for conveyors which might have to start up on a heavy 
load, slip-ring motors would be installed.* Naturally 
the crushers and rolls call for slip-ring motors. All 
motors exposed to moisture would be either totally 
enclosed or pipe-ventilated, and in those rooms where 
moisture was present only in small amounts, the 
windings of the motors would be specially impreg- 
nated, permitting semi-enclosed motors to be used. 

In preparing the scheme of electrification for a 
sugar mill, a big fight has to be put up for the driving 
of the crushers, which may be compared in one 
respect to the winder at a colliery. As is well known, 
it is the practice to argue against the electrification 
of the colliery winder that as it consumes a large 
amount of power it is inefficient to convert the 
energy in the steam into electrical energy and then 
back again into mechanical energy, when the conver- 
sion into electrical energy may be avoided and the 
mechanical energy be taken direct from the steam. 
So it is said of the crushers, and in some large mills 
which emplov electricity extensively the crushers are 
not electrified, the exhaust steam passing into the 
mains for steam heating the vats. During recent 
years. however, quite a number of -these large 
crushers have been electrified, and, as might have 
been expected, it has been found that, while from 
the point of view of economy they have compared 
favourably with the steam drive, there have been 
other additional advantages which have amply justi- 
fied electrification. 

The Case for Electrification..- The first point to be 
made for electrification is that it effects such economy 
that the purchases of additional oil and coal are 


eliminated. These economies are realised in the fol- 
lowing ways! 
(a) The introduction of electrification with a 


modern steam generating plant allows the utmost 


— — — — — —T————— — — 


* |t is realised that for centrifugal driving the slip-ring 


motors with continuously rated rotor starters аге quite satis- 
factory. There is no need to resort to the rather desperate 
expedient of a French sugar refinery where generators of 


diflerent: frequencies were installed, the motors morientaril/ 
taking their supply at a frequency giving. the desired. frac- 
tional speed, 


* 
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to be made of what fuel is available, and enables it 
to be burnt under the most effective conditions. 


(b) Electrification permits the concentration of the 
various smaller power generating units into a few 
large ones ensuring a far higher efficiency. 


(c) Electrification permits turbines to be used in- 
stead of reciprocating sets. These turbines can be 
of the extraction pattern so that as much exhaust 
heat can be drawn off as required, and no more. The 
amount taken can be regulated at will. 

(d) The long lengths of steam piping for carrying 
steam to various engines are eliminated. A small 
loss in the electric wiring replaces a much heavier 
loss in radiated heat. 


(e) Power can easily be transmitted to distant 
pumps. 

These and minor other considerations combine to 
increase the efficiency of the plant to such a point 
that not only no fuel need be purchased but a reserve 
of fuel 15 available to generate more heat to enable 
maceration to be carried much further, as mentioned 
previously. Illustrating this point, the bagasse com- 
prises part juice and part fibre. About 12 per cent. 
of the total weight of the cane had consisted of sugar, 
and of this 10 per cent. has been removed at the 
crusher leaving 2 per cent. in the bagasse. Twenty 
per cent. of the total amount of sugar thus remains 
in the bagasse. | : 


It is found in electrified mills that fuel is available. 


to permit maceration to be carried on to such a 
. point that half the remaining juice is extracted, 
thereby making a 10 per cent. increase in production. 


Reverting to the question of electrifying the rolls, 
it will be found present in the minds of sugar manu- 
facturers that steam driven rolls fulfil the very useful 
purpose of affording a supply of low pressure steam. 
But with electrification the whole of the exhaust 
steam is taken from the extraction turbines, and the 
amount taken is just what is wanted and no more. 
There is no waste of exhaust steam. 


Facility of control is a great advantage in the 
electrically driven mill. There are no waits during 
the struggle to get the engines off the dead centres, 
and the steam packing replacements—a serious item 
—are eliminated. 

A further valuable feature of the electric motor is 
its readiness to start at any time. Steam engines 
have to be dismantled, greased, repaired and recon- 
structed in the between-season hiatus. Indeed, the 
cost of this work, together with lubrication and 
packing, has been estimated at from three to four 
shillings per ton of sugar. This is eliminated with 
the electric drive. | 

Cylinder lubrication is an important matter. Oil 
is a deadly enemy of efficiency in steam heating 
systems, and though it is attempted to design these 
engines so that they need no cylinder lubrication, it 
is known that the drivers rarely fail to apply the oil 
either openly or surreptitiously. And the tale is 
soon told in the steam heating coils of the evaporator 
and so forth. The ability to stop or reverse the rolls 
rapidly have proved a useful feature of the electric 
drive when foreign objects have found their way in, 
or when, as is rarely the case, human life is en- 
dangered. On the other hand, the rapid acceleration 
of the electrical motor is appreciated. 

In pumping work the excellent manner in which 
the motor and centrifugal pump '' hit it" together, 
and the consequent installing of these combined units 
to replace ram pumps, makes a marked improvement 
in the operation of the plant. With a few excep- 
tions, the whole of the pumping can be done by 
centrifugal pumps. Valve troubles and lubrication 
failures are eliminated. 


Again, a saving in labour is effected; skilled labour 


is not necessary to start the electrical motor, whereas 
it is with the steam engine. 


\ 


. provincial town in the South of England. 


In conclusion, sugar mill-refinery electrification 
affords ample scope for good business for the manu- 
facturer, and provided the scheme is tackled in the 
right way, results giving the fullest satisfaction to 
the consumer cam be attained. There are here 
problems in steam and in electricity for solution, and, 
as in breweries, commercial success depends to an 
important extent on the arrangements adopted to 
secure the necessary adjustment between the energy 
taken from the steam for electrification and that for 
heating purposes. The actual technical electrica? 
problems offer no cause for anxiety. 


UNITS FROM REFUSE. 


By JOHN B. MORGAN, A. M. I. E. ., Horsham U. D. C. 
| Electricity Works, * 


THE article in a recent issue of the ELECTRICAL REVIEW 
on this subject is one that sbould engage the attention of 
every engineer who is anxious not only to reduce fuel costa, 
but also to render his undertaking as independent as 
possible of the unsatisfactory condition of the coal market. 

Labour troubles and high prices have been, and are, a 
source of keen anxiety to those responsible for the running 
of many a generating station, and I quite agree that in 
neglecting to use house refuse as fuel a large waste of valu- 
able material is going on. 

Whilst in agreement, generally, with the author's deduc- 
tions, I think his comparisons between South Wales refuse 
and other refuse that Пе has used should not be taken 
to apply generaly. I believe that his experience has 
been gained in towns where coal is fairly cheap, and T 
venture to suggest that were he to see what a high degree 
: of efficiency the householder has obtained in these parts in 
the art of scientific cinder sifting, he would agree that there 
is a vast difference between the calorific value of the house 
refuse of Cambuslang and Aberdare, and that of a small 
In this town 
(Horsham) house coal was sold last winter at 42s. per ton, 
and even now costs 35s. per ton. This, of course, works 
both ways: it results in poor refuse, but, at the same 
time, a ton of coal saved here has a greater money value 
than at Aberdare. | 

Perhaps the results of the working of our destructor wil? 
be of interest, as showing that, while we are not able to 
obtain such results as Aberdare, a refuse destructor is a 
thorough success, even in a small town working with low- 
grade refuse. 

The population of Horsham is 11,900, and the town is 
the centre of an agricultural district. House coal costs 35s. 
to 42s. per ton, and coal for steam raising is proportionately 
dear. | 

The destructor is a two-cell plant in conjunction with a 
large water-tube boiler. The generating plant run in con- 
junction with the destructor is generally an 80-kw. 
high-speed set, condensing. The destructor is furnished 
with an air heater and motor-driven fan, and an economiser 
is installed in the main flue. The boiler is fitted with a 
Buperheater. These particulars will show that the plant, 
although small, is quite complete with all the necessities 
for economical running. The steam consumption for the 
set is 28°6 lb. per Kw.-hour at full load, and 30 lb. at the 
average of the load at which it usually runs. The 
destructor plant is a recent addition, the combustion 
chamber having been built on to the side of an existing 
boiler setting. The boiler has a heating surface of 
9,487 вд. ft.; the steam pressure is 160 lb., and the steam 
temperature averages 520° F. The boiler is furnished with 
an external coal-fired grate. The running conditions are 
as follows :—The destructor banked fires (refuse) are blown 
up, and steaming begins at 6 a.m., and continues on refuse 
until the day’s collection is destroyed. During the summer 
months the coal fire has to be started about 3 p.m. Im 
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the winter months the destructor often runs on until 6 p.m. 
The working of the destructor has been carefully recorded 
since its start, and the following figures are taken from my 
annual report to the Urban Council :— · 


E | 3 E 
ha 
i A З PM E Ў L : Е 
P, at : © 8 £x 
Ё 1 3 E $3 23 8$ | 3 
x | Е: д^ ER 33| 3 83 3 
| tons. owt. £ s. | tons. | £ s. d. 
Ap-il .. 171, 123'05| 2185 11˙5 | 8,835| 677 32 16 2 — 
— | 162| 118325| 208°75|11°6 | 7.926 67°0| 30 12 82˙5 — 
June ...| 156| 11685) 179'5 18·0 6,698 573| 2613 2˙0 7 19 2 
July ...| 167 118˙40 1760 |134 | 6,651 56˙2 27 18 175) — 
August 150 104°45 145˙0 |144 | 65,428 51˙8 21 7 280) — 
Sept. ...| 153| 109:85| 168°5 13·03 6,101 557| 18 19 280) — 
October 189 114°7 206˙25 11˙12] 7,900] 68°8| 19 13 325 — 
Nov. ...| 149| 109°5 | 222°0 | 98 10,680 97°5| 25 9 1010 — 
December 173| 129 66 238'0 |10'8 | 12,964]1000| 3110 1320, — 
January 169 122:95| 225˙25 10˙9 | 12,982/105°5| 30 7 10) 8152 
February | 162| 118'65| 22875|10'3 | 10,628| 89°5| 2712 1270 — 
March.. 182 1355 | 252°0 |107 10,402 76°8| 27 15 1500 | — 
— — — — 
Totals ... (1,953 |1,421°80! 2,458°5 | 


11°6 107,690 76˙1 320 ee 11 15 0 


An average of 76 ˙1 units per ton is recorded for the 
whole year. As before mentioned, the destructor steams 
the day load, which is, in our case, the most inefficient con- 
dition of running. As an experiment, on one occasion we 
steamed the day load on coal and used the refuse on the 
evening load. The better running conditions gave us a 
figure of 120 units per ton. These results of ours compare 
very closely with those of Aberdare. Our running condi- 
tions are more efficient, but our refuse is of very poor 
quality. At this time of the year it is very little more than 
vegetable refuse, and there is no doubt that with refuse of 
fair quality and turbo-driven generators, it should be 
easily possible to obtain 200 units per ton of refuse 
destroyed. 

Previous to the installation of the destructor, the refuse 
was carted to local brickyards on the town borders, where 
it was allowed to lie in unsavoury heaps until all vegetable 
matter was decomposed, leaving a residue of cinders, &c., 


which were used for brick burning. 
BALANCE SHEET. 
INCOME, | 
Coal saved ecc о6о TA 2s £320 0 0 
Income from by - product 68 9 0 
£388 9 0 
EXPENDITURE, 

Interest and sinking fund £178 15 0 
Repairs ... T ese 400 
Labour see eee ese 78 0 0 
Balance, being net profit 127 14 0 
£388 9 0 


This financial summary shows that a carefully-planned 
scheme can be operated to the benefit of the town and also 
of the undertaking, by rendering the generating station less 
dependent on coal supplies. In many towns the refuse 
costs considerable sums to cart away, and money would be 
saved on this item alone; but, in our case, no cartage or 

i expenses are saved, and so the electricity depart- 
ment is charged a sum for the refuse equal to the amount 
of interest and sinking fund on the loan, and as the 
destructor is under the electrical engineer’s control, the 
atoker’s wages are also charged. 


Knocked Out of Time. — Аз a result of a serious 
thunderstorm which passed over Edinburgh one day last week, 
the famous one o'clock time gun at the Castle was not fired. 
Certain electric circuit clocks in the city and the one o’clock gun 
are controlled from the Royal Observatory on Blackford Hill, and 
it appears that the controlling wire was struck by lightning. 
By this means the electric discharge entered the building and 
damaged an ammeter and a relay, with the result that the gun 
was put out of action, 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


Portable Searchlamp. 


A powerful portable searchlamp operated from a storage battery 
has recently been developed by Thomas A. Edison, Inc., Orange, 
N.J., in co-operation with the GENERAL  ELECTRIO Co., 
Schenectady, N.Y. Use is made of a 20-in. waterproof projector 
and a 35-volt, 750-watt focus-type nitrogen-filled lamp. The pro- 
jector and battery are mounted on two wheels by means of 
trunnions, so that the apparatus can easily be handled by one man. 


Fic. 1—POBTABLE BATTERY-OPERATED SEARCHLIGHT. 


The outfit is approximately 5 ft. high, 3 ft. wide and 3 ft, long. 
It weighs 600 16, and is designed to operate continuously for seven 
hours on one charge. The concentrated beam is sufficiently 
powerful, it is declared, to show objects half a mile away. By use 
of the adjustable focussing device, the light may be spread out in 
fan-shaped beam for close-range work. The cquipment is designed 
particularly for city and factory fire departments ; it is also well- 
adapted for night construction work, illumination of adver- 
tising, &c — Electrical World. j 


An Australian Automatic Cut-Out. 


Mr. Turnbull, assistant engineer with the N.S.W. Government 
Railways and Tramways, and the inventor of a special type of 
windmill for electric driving which has achieved popularity in 
that State (and was described in our columns), has recently intro- 
duced а novel form of automatic “ cut-out” more particularly for 
use in connection with windmill plante, where the generator is 
continually cutting-in and “cutting-out” with the battery 
whenever the wind velocity rises or falls. 


, M. 
7e Bolfery + 


Fic. 3.— DIAGRAM OF AUTO- 
MATIC CUT-OUT. 


Fig. 2.—TURNBULL AUTO- 
MATIC CUT-OUT. 


Mr. Turnbull claims to have produced an apparatus which 
satisfactorily meets these conditions, but which is so simple in 
construction that its manufacturing cost is extremely moderate in 
comparison with that of existing designs; this device was recently 
described in the Commonwealth Engineer, from which we gather 
that in the diagram, fig. 3, H indicates a glass tube, closed at the 
top and bottom by metal covers, through which pass iron or 
nickelled copper terminals A and в, of which A is adjustable 
within wide limite. 

The tube is about half filled with mercury, covered with a slight 
amount of light oil. Floating on the mercury is an iron cylinder Е. 
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Surrounding the tube, but separated from it by an air space, 
is a shunt coil, Ср, which is connected across the positive and 
negative mains leading from the generator. 

The generator positive is connected to A, while B is coupled to 
the battery positive, the generator and battery negatives being 
‘directly coupled. © 

A predetermined rise in generator voltage results in the cylinder 

ж being sucked down owing to the action of the coil ср, thus 
forcing the mercury up to meet the upper terminal А, and com- 
pleting the circuit from generator to battery. 
- Owing to the fact that the iron cylinder will rise again, due to 
its buoyancy in the mercury, any reversal of the current is impos- 
sible ; in order to ensure that this action is definite, and to correct 
the possible instahility of the mercury in cylinder E, owing to 
extreme sensitiveness of movement of the cylinder, a few series 
turns are added to the shunt coil. 

It is stated that, in practical use, the apparatus acts not only 
satisfactorily, but perfectly. 


Glasshouse Pot and “ Vitrite” Cap Making at the 
Ediswan Works. 


The accompanying illustrations relate to a very interesting 
industry, which is little known to the electrical trades, but is 
carried on by the EDISON & SWAN UNITED ELECTRIC LIGHT 
Co., LTD., at their Ponder’s End works. This industry is glass- 
house pot making, the pots being used in the manufacture of glass 
for the Royal Ediswan " lamps. 


Fie 4.—TEMPERING THE CLAY FOR POTS. 


The views show the interior of a room specially built for the 
making of glasshouse pots; this room when filled holds 120 pots 
of a size suitable. for the company’s furnaces. The clay of which 
the pots are made comes from the Stourbridge district, and is the 
finest mixture which can be procured for this class of work ; it is 
‘delivered to the works in bags in a dry state, and is taken in hand 
by skilled workers who add the requisite amount of water, after 
which the clay is allowed to stand by foratime, It is afterwards 
‘tempered, being turned and trodden by skilled men with their bare 
feet (see illustration) until it is in a sufficiently plastic state for 
@he pot maker to start operations. 


Fic. 5.—GLASSHOUSE Рот STORES, 


‘These pots require to be made at least 12 months before being 
used, the method adopted here being to dry them to a snfficient 
state of hardness to allow of their being moved to a room where more 
direct fire heat is allowed to play on them until they are sufficiently 
hard or dried to be transferred to the pot arch, when they require 
at least 14 daya to burn sufficiently to temper them before being 


being transferred to the furnace, ready to be charged with the 
ingredients for the manufacture of the glass. The last illustra- 
tion shows a machine for "Vitrite" lamp-cap making at the 


Fic. 6.—“ VrTRITE" LamMp-CAP MAKING. 


works, ЖОЕ such caps were almost wholly of foreign pro- 
duction, but the caps used in the Royal Ediswan lamps are 
entirely manufactured at the Ponder's End works. 


Seamless Tubing. 


We have already noticed the seamless steel tubing manufactured 
by the ELLWOOD Ivins TUBE Works, Oak Lane Station, Phila- 
delphia, Pa., U.S.A. Farther samples have now been received, 
including one of about No. 24 8.w.G. of seamless high-grade tool 
steel, a remarkable production ; we are informed that it was made 
from the solid bar, and the sample was cut from a 75-foot coil. 
Larger tubes are made, up to 4 in. in diameter, in tool steel, low 
carbon steel, copper, brass, aluminium, &c., accurate to roboth of 
aninch. Certainly we had not thought that the production of a 
thin steel tube auth in. in diameter was possible. 


c 


WAR ITEMS. 


The War and Electrical Supplies for South Africa.— 
The South African Mining Journal comments as follows :— ' As the 
weeks roll by the difficulty of obtaining supplies of electrical goods 
becomes greater. Round blocks, 3} in. for wall switches, are so 
scarce that two local mechanics have commenced making them at 
3a. 6d. per doz., as compared with imported at 1s. 6d. under normal 
conditions.  Ceili roses are unobtainable in any quantity. 
Double pure rubber flex up to municipal standard has advanced 
100 per cent., and is very difficult to obtain at that. Coils of wire 
have gone up to such an extent that in some cases it makes it 
difficult for the smaller contractors to tender, especially as all 
other electrical goods have gone up from 20 to 25 per cent. and 
supplies cannot be relied on at these enhanced values, therefore 
the firms holding stocks necessary for a contemplated contract are 
the only people who can tender with any safety. Glass lamp 
shades, as well as all kinds of porcelain ware, have risen anything 
from 100 to 300 per cent. since the war started, simply because the 
Continental supplies have had to be replaced with British and 
American goods, also a few consignments from Holland. It is 
recognised that electrical smalls require very good and up-to-date 
machinery, which can only be provided by manufacturers dealing 
with big outputs, therefore very little can be done in a limited 
period, and not much can be expected from the Johannesburg 
factories, but what small makers are doing is to use up second- 
hand parts and put them together for lampholders and such like 
articles, at a cost of about double the imported ; but what is that 
when any special lines are wanted for actual use? What is sur- 
prising is that the ordinary lamps have not advanced much, which 
is explained by the fact that a British lamp was specially designed 
and made for the purpose of competing with the Continental 
variety, and ran neck and neck with the latter as regards the price 
before the war." 
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History Repeating Itself.—A note in the Times Engineering 
Sapplement reminds us that the Carron Co., which has been estab- 
lished for over one and a half centuries, made quantities of 
shrapnel shell, under the iaventor, Major Shrapnel, in 1803 and 
1804, and that the carronade, which was adopted by the British 
Er 1779, was 80 called because it was first cast at the Carron 

Australia and Metals.—A Reuter dispatch, dated Melbourne, 
August 4th, states that on the previous day Mr. Hughes (the 
Commonwealth Attorney-General) conferred with representatives 
of the Mount Morgan Gold Mining Co. and the Electrolytic Co. 
regarding the position of the Electrolytic Co., the exclusion of the 
Hirsch interest, and the general development of the copper 
industry in Australia. In the Victoria Legislative Assembly, Mr. 
Mackinnon (the Attorney-General) introduced a Bill providing for 
the cancellation of all enemy contracts, 

In connection with the foregoing, Reuters Agency in London 
states that at the outbreak of the war the Mount Morgan Gold 
Mining Co. and the Electrolytic Co., with which it works, found 
their operations practically brought toa standstill by reason of 
'their comprehensive contracts with German firms, including Aron 
Hirsch & Sohn, which company also held an interest in the Elec- 
trolytic Co. It is now intended to reconstruct the Electrolytic 
Co. in such a mauner as to exclude the German interest, and the 
freedom of the Australian companies from German claims will be 
secured under the legislation which has been initiated. 


CORRESPONDENCE. 


Letters received by us after 5 Р.м. Ох TUESDAY cannot appear until 
the following week, Corr should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Limitation of Price Coal Bill. 


I should like to draw your attention to a point in the above Bill 
which appears to be somewhat unfair, and which, so far, seems to 
have escaped criticism, 

I understand that the said Bill limits the price of coal at the 
pit head to that obtained during the year immediately preceding 
the war, plus an addition of 4s. per ton, to cover increase of costs 
owing to the war. Apparently, the additional 4s, per ton is to 
apply to all qualities of coal, so that the maximum price of gum 
coal" which previous to the war could be bought at the pit head 
for 4s. a ton, will be fixed at 8s. per ton—that is, an increase of 
100 per cent.; whereas in the case of coal used for household 
grates, which previous to the war could be purchased at 20a. per 
ton, an addition of 4s. per ton represents an increase of 20 per 
cent. only. 

Would it not be more equitable to state the additional sum 
allowed to cover the increased costs owing to the war as a 
percentage on the pre-war price, instead of a fixed sum of 4s. per 
ton : 


Roland Marshall. 
Electricity Works, Ayr, August 4th, 1915. 


THE ELECTRIC COOKING PROBLEM: 
AN AMERICAN EXPERIMENT. 


WRITING in the Journal of Electricity, Power and Gas, of San 

о, Mr. R. E. ICKEY, engineer to the Northern 
California Power Co., at Redding, Cal., discusses a solution 
to the above problem, bearing in mind the American view 
that electric cooking has been held back, owing to (1) high 
cost of cooking wi se, (2) high cost of operation due to 
(a) inefficient application of heat, hence high Kw.-hr. con- 
sumption, (b) heavy demand of apparatus, hence large 
element necessary in rate for interest, depreciation, and main- 
tenance of services, meters, mains, etc., (c) high peak load 
overlapping normal station , hence large element in rate 
for station apparatus, (3) high cost of hot-water supply. Mr. 
Prickey realised these obstacles and believes he has found, 
for certain local conditions, a solution of the problem, by the 
use of a thermal storage cooker, one type of which is illus- 
trated herewith. 

This apparatus has an internal heating chamber containin 
a number of cast-iron disks or radiators which are maintaine 
at practically constant temperature by a surrounding heating 
element which is kept in constant service, except under cir- 
cumstances referred to later. A cooking chamber is above the 
beating chamber, with a movable intervening cover, and the 
upper chamber is provided with a hinged steam-tight lid. Both 
cham ers are surrounded by heat insulation and an outer 
water jacket, also heat insulated; means are also provided for 
filling and drawing off water from the jacket, and an immer- 
sion type heater can be provided, for hand or automatic use. 
. Most of the heat flows outwards to the water jacket, the 
insulation being so desi that the temperature drop with 
the normal heat flow, plus the fairly constant water tempera- 
ue, ре equal to the temperature desired in the heating 

amber. 


Again, the cooking chamber is separated from the water 
reservoir by suitable insulation; this insulation, as well as 
the metal lining of the chamber, is maintained at a high 
temperature, both by the surrounding hot water, and by the 
heat leaking through the cover of the heating chamber. 

The water jacket is constructed of tinned copper, and the 
cooking chamber is lined with seamless drawn aluminium. 

A convenient single-phase А.С. electromagnet is provided for 
lifting the cover of ihe heating chamber and the radiators, 
one at a time. 

Broiling, frying and similar operations cannot be performed 
in the cooker. For these operations a special radiant grill. 
having a demand of 700 watts (say, one horse-power) has been 
found adequate. This grill is 84 in. in diameter and is 
designed to broil or fry, as required; the demand of this grill 
fixes the maximum demand of the entire apparatus for general 
cooking. This is so because the heating element within the 
cooker may be disconnected for short intervals without appre- 
ciably changing the temperature of the radiators; in practice, 
a double throw switch is used to disconnect the cooker while 
se num or other special device, ae a percolator, is being 
used. 

For many cooking operations, the cooking chamber may be 
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Fic. 1.—ELECTRIC THERMAL STORAGE COOKER UNDER TEST. 


used without radiators and without previously heating the 
food. In this manner cereals, rice, beans, and similar food, 
are thoroughly cooked over night. The energy for these 
operations comes through the cover over the heating chamber. 

or most cooking operations a single hot radiator is trans- 
ferred to the bottom of the cooking chamber. For roastin 
and for paring operations a radiator is used both below an 
above the food. When baking two or more pies or cakes at 
one Mr one radiator more than the number of articles is 
used. 

A convenient attachment is furnished with the cooker as 
an extra. This consists of a radiant electric grid covered by 
a reflector and air baffle. A tube normal to the reflector at 
its centre point carries the feed wires. To use the attach- 
ment, the cover of the cooker is raised and the tube is in- 
serted through the steam valve opening in the cover. The 
cover is then closed and by means of the tube and suitable 
thumb screw the grid is adjusted to the proper height above 
the food to be cooked. 

This device is réally not needed for baking or roasting, but 
many remarkable effects can be obtained by its use; the 
loading is 400 watts. 

The author considers that the results obtained are superior 
and the operations more simple than for the ordinary fireless 
cooker. e cast-iron radiators or heaters are always ready for 
use; the cooking chamber is maintained at a constant tem- 
perature because of the equalising effect of the water jacket 
and heating chamber cover. 

An input of 200 watts has been found sufficient to heat 
ten radiators daily, and to furnish five gallons of water 


200 


THE ELECTRICAL REVIEW. [vol.77. No. 1,968, Avausr 13, 1915. 


daily, at a temperature sufficiently high for all domestic 
purposes. This number of radiators has been found to be 
adequate for cooking for a family of from five to ten people. 


Additional hot water may be obtained as desired by the use 
of the immersion heater within the 


water jacket, but it 
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Fia. 2.—PLAN AND SECTION OF THERMAL STORAGE COOKER. 


should be remembered that the energy used for this purpose 
is utilised at nearly 100 per cent, efficiency, since all losses 
are already accounted for in the 200 watts normal input. If 
a constant daily demand exists for more water than is 
ncrmally provided, this should be obtained by a constant 
input, providing additional unity load factor load. 
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ing of his type of cooker. With the usual type of range 
3,901 watt-hrs. were required for this dinner, but only one 
gallon of water was provided, as compared with two in the 
author's case. 

The graphic curve shown in fig. 3 gives particulars of the 
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Fic. 4.—CoOMPARATIVE LOAD CURVES FOR STANDARD MENU. 


energy consuinption of the thermal storage cooker in this 
case; for the rest of the day, there would be a constant load 
of 200 watts. 

The author gives a further comparison in regard to a 
“standard” daily menu, covering breakfast, dinner and 
supper, the comparative load curves superimposed being 
shown in fig. 4. 

The maximum possible demand of the range was 3,600 
watts, though the highest demand shown in fig. 4 is 2,500 
watts; the maximum possible demand of the cooker is 700 
watts. The cooker also produced 5 gallons of hot water in 
addition, while the range produced none except that used in 
the cooking operations; this additional hot water would have 
cost 6.7c. if obtained by the method of the range at 3c. per 
KW .-hr. 

The author concludes by pointing out that some coast com- 
panies are catering for irrigation business, giving an income 
of about 1 cent per KW.-hr., in every case building the supply 


lines, and expresses the opinion that if the power companies. 


are willing to sell 100 per cent. load factor energy at the same 
price for the cooker described, a new era in electric cooking 
will result: he adds that the complete cooking equipment will 
cost less than the cost of transformers, services, and meters 
required for a standard range. 


RECENT PROGRESS IN PYROMETRY. 
By CHAS. R. DARLING, A. R. C. Sc. I., F. I. C. 


(Abstract of paper read before the ROYAL Society OF ARTS.) 


In 1910 the author delivered four Cantor lectures before the 
Society on the subject of ‘‘ Industrial Pyrometry," which 
contained un account of the appliances in use at that time. 
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Fic. 3.—Loap CURVE OF THERMAL STORAGE COOKER WHILE COOKING A DINNER. 


At 100 per cent. efficiency, approximately 10 gallons of 
water may be heated in 24 hours from 20 deg. C. to 75 deg. C. 
With an input of 100 watts. 

Under this condition it is possible economically to meet all 
demands for hot water for domestic uses. The cooker 
described has been thoroughly tested under working condi- 
tions, and the author, taking a recent commercial report upon 
an ordinary electric range, with which the energy used for 
each operation and load curves were given for the preparation 
of a standard dinner, makes a comparison with the work- 


During the intervening period many improvements have been 
introduced, and many new instruments designed. 

Apart from the work of Government institutions such as 
the National Physical Laboratory, practically all recent pro- 
gress in pyrometry has been due to the efforts of instrument- 
makers, and little of importance has emanated from our 
educational institutions. As the result of scientific methods, 
British makers of pyrometers are not merely independent of 
other countries, but stand unrivalled in regard to the quality 
and accuracy of the instruments they supply. 
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During the period under notice no pyrometers based upon 
new principles have been introduced, and the advances made, 
therefore, relate to methods previously in use, which it will 
be convenient to consider under separate headings. 

Thermoelectric Pyrometers.—The past few years have wit- 
nessed а great extension of the use of base metals in the 
construction of therinal junctions. This has been due not 
merely to the almost prohibitive price of platinum and 
kindred metals, but to the fact that properly-chosen base- 
metal couples develop a relatively high E.M.F., and therefore 
enable a strong and cheap indicator to be used in place of 
the sensitive instrument required for couples of the platinum 
series. The chief base-metal couples in use in this country 
are composed as follows :— 


Highest 


Positive. Negative. working | Maker. 
| temperatore. 
Iron .., Constantan  ... | 900° С. | All British 


' ( Iron-nickel alloy firme. 
Iton-nickel alloy | of different com- > 1, 000“ C. | R. W. Paul. 


| position 
А , Nickel-chromium ) | 
"n m {чу of dierent | 1,200° C. * 
oom position | ERN VO: 


! 


For. occasional n ainge, the last-named junction may be 
raised about 100 deg. О. above the limit mentioned. For 
work at lower temperatures than 700 deg. C., copper-con- 
stantan junctions are frequently used, as, for example, in 
ıneasuring the temperature of superheated steam. Numerous 
other combinations are used, particularly in the United 
States. 

Considerable doubt has been thrown on the reliability of 
base-metal junctions by Kowalke, who investigated a number 
of couples supplied for commercial purposes by American 
makers. In all the cases examined sustained heating for 
twenty-four hours was found to alter the calibration by 
amounts varying from 20 deg. С. to 130 deg. C., the depart- 
ture being most noticeable at the higher temperatures used 
—6800 deg. C. and 1,000 deg. C. Depth of immersion in the 
furhace was found to cause discrepancies in the indications, 
and the general results showed that large errors might arise 
owing to defects in the couples sent out by the makers. 
With most of the junctions, however, it was found that 
prolonged heating induced a practically stable condition, and 
the conclusions to be drawn were: (1) the couple should be 
“aged” by continuous heating at its upper temperature 
limit before calibration; (2) the depth of immersion during 
calibration should be the same as that obtaining when the 
pyrometer is in use; and (3) metals which form solid solu- 
tions with. one another give the best results. Since the 
publication of Kowalke's work, I have tested an iron-con- 
atantan pyrometer which has been in use in my own labora- 
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Fic. 1.—PoTENTIOMETER INDICATOR. 


tory for nearly three years, during which time it has been 
repeatedly heated to 850 deg. C. At the melting-point of 
zinc (419 deg. C.) the calibration was strictly correct, and at 
800 deg. C. the reading was only 5 deg. too low. "This pyro- 
meter is of the heavy type, made by welding a constantan 
rod to an iron tube, and the slight error thus shown after 
repeated use compares favourably not only with junctions 
uide of platinum and its alloys, but with any type of pyro- 
meter whataoever. The general experience of users of base- 
metal couples of British manufacture is that the changes in 
calibration are much less than those recorded by Kowalke, 
which, if generally true, would entirely discredit this class 
cf instrument. 

An interesting investigation of junctions of carbon and 
graphite has been made by C. О. Bidwell, who finds that by 
the aid of these materials temperatures as high ae 2,000 deg. 
C. may be read. It is necessary to subject the junction to & 
preliminary heating at this temperature before calibration, 
in order to remove volatile impurities, when constant read- 
ings can be secured. Both carbon and graphite can be 
obtained in thick rods, and can be machined, so that it is 
possible to build up a robust pyrometer with these substances. 
If this couple be found to meet the requirements of industrial 
practice, it should prove extremely useful for temperatures 
exceeding 1,200 deg. C., and may solve the outstanding 


problem of determining the temperature of molten steel in 
135 с Its utility in experimental work is already estab- 
ished. 

Several new materials have been introduced to form the 
protecting sheaths necessary to shield junctions from the 
corrosive action of furnace gasés. Alundum (oxide of alumi- 
шиш) is now used for this purpose; but although it pos- 
sesses a high melting-point (2,050 deg. C.) it is too permeable 
to gases, particularly at high temperatures, to be of general 
service. The same remark applies to a new material of the 
carborundum type, known as silfrax, recently introduced 
in the United States. Another material with a carborundum 
basis, called silit, is said to give satisfactory results. All 
the three substances named are brittle, and consequently 
cannot be subjected to rough usage. A new type of sheath, 
for use with molten brass or bronze, possesses a tip of molyb- 
denum, connected to a nickel tube covered with a protecting 
material, so that only the molybdenum and the protection 
come into contact with the metal. As molybdenum is a good 
conductor of heat, and only a thin tube is used, a rapid 
reading of the temperature is obtained, the molybdenum 
being unacted on by the molten metal. This sheath is said 
to be entirely satisfactory for this purpose; if во, a trouble- 
some problem in pyrometry may be regarded as solved. 
Foster’s method, in which a junction of Hoskins’ alloys is 
dipped directly into the molten brass, gives rapid readings, 
but the junction is gradually eaten away. 

A new departure in the method of indicating temperatures 
in commercial instruments has been made by the Leeds and 
Northrup Co., of Philadelphia, who have adopted the poten- 
tiometer principle, previously only employed for accurate 
laboratory work. The electrical connections of an instrument 
of this kind are shown in fig. 1. A current from a two-volt 
accumulator B, passes through an adjustable resistance Rig 
a fixed resistance R4 and a uniform stretched wire DE. At 
the point D is attached one terminal of a sensitive galvano- 
meter G, the other terminal being connected to one contact 
of the pyrometer. The remaining wire of the pyrometer 
is fastened to a sliding-wire contact, F, which may be moved 
along DE. A standard cell, S, is permanently connected to R-, 
and may be joined to the galvanometer when desired by means 
of the switch A. To commence with, S is connected to the 
galvanometer, and RI adjusted until no deflection is obtained. 
The switch is then turned over to the pyrometer, and the 
slider F moved along the wire until the deflection is again 
zero, when the fall of potential between D and F will be 
equal to the E.M.F. of the heated junction. From the relation 

E. M. F. of junction Resistance of DF 

E. M. F. of standard cell Re 
the E.M.F. of the junction is determined; and as the tem- 
perature corresponding to this is known by previous experi- 
ments, the point of balance on the wire may be marked with 
this temperature. Similarly, the whole length of the wire 
may be divided so as to read temperatures directly. It is 
essential to accuracy that the fall of potential along DE must 
not change; and as the voltage of the working cell B falls off 
with use, RI muet be adjusted from time to time, so that when 
the standard cell is coupled to the galvanometer no deflection 
is obtained. The advantages possessed by an indicator of 
this kind are (1) great sensitivity, allowing the use of a ae 
scale on which small differences of temperature may be read; 
and (2) the fact that the readings are independent of the 
resistance of the pyrometer, and its leads. On the other hand, 
an adjustment is necessary before taking a reading, and the 
working cell must be re-charged or renewed from time to 
time. A skilled observer could obtain closer readings than 


Fic. 2.—PRINCIPLE ОР PAUL’s RADIATION PYROMETER. 


would be possible with an ordinary indicator, but in the 
hands of an untrained workman difficulties in use might 
easily arise. 1 

Another adaptation of the potentiometer principle to indi- 
cators has been introduced by the Cambridge Scientific Instru- 
ment Co., with a view to obtaining closer readings over u 
given range. If an indicator be graduated from 0 deg. to 
1.000 deg., and the working range be 500 deg. to 1,000 deg., 
the useful part only occupies one-half of the scale, and accu- 
racy of reading is thereby restricted. If, however, it can be 
arranged that the pointer remain in the zero position until the 
pyrometer has reached 500 deg., the whole scale may then 
be used for the interval 500 deg.-1,000 deg., thus enabling 
finer readings to be taken. The way in which this may be 
accomplished may be understood by reference to fig. 1. If 
the galvanometer, G, be replaced by an indicator, coupled up 
eo that the fall of potential between D and F opposes the 
movement of the pointer due to the pyrometer, no deflection 
will occur until this E.M.F. is overcome. If the value of the 
opposing E.M.F. be equal to that developed by the pyrometer 
at 500 deg., the pointer will only commence to move when 
this temperature is attained. and hence the whole scale may 
һа devoted to the range 500 deg.-1,000 deg. Assuming that 
the indicator be sufiiciently sensitive. it is evident that a full- 
scale reading could be obtained for a less interval—say 200 deg. 
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—the commencing temperature being regulated by altering 
the position of the contact F. [п one form of indicator 
arranged on this principle, the changes in the voltage of B 
ar2 automatically compensated by the standard cell; in a 
simpler form, the standard cell is abolished, and the varying 
voltage of B allowed for by adjusting resistances in a circuit 
until the indicator, on being switched into this circuit, shows 
exactly full-scale deflection. 

A similar result to the foregoing 1s attained by a different 
method in the instruments made by Н. W. Paul. In these, 
the indicator takes the position of the galvanometer in a 
Wheatstone bridge, the pyrometer being in the indicator 
circuit. By adjusting the resistances in the anns of the 
bridge, a small current from the external battery may be 
caused to pass through the indicator so as to oppose that due 
to the pyrometer. This opposing current may, for example, 
be regulated so that the pointer of the indicator remains at 
zero until the pyrometer has attained 500 deg., thus leaving 
the whole scale available for graduation from 500 deg. up- 
wards. Examples of useful ranges on instruments furnished 
with a double scale are appended :— 


Special range, 


Junction, Full range, | 
ac. | C. 
PETUNT uus Е 
Two iron-nickel alloys „ Oto 1,000 | 700 to 900 
Platinum — Pt Ir rT eec 0 to 1,300 600 to 900 
Two rhodio-platinum alloys ... 6 to 1,600 ' 50) to 1,100 


. ĩͤ ͤ T ⁵— — 


Combined with this Wheatstone bridge arrangement is a 
device for correcting automatically for changes in the tem- 
perature of the cold junction. In the four arms of the bridge 
two of the resistances are of manganin, which are unaffected 
by temperature changes, whereas the other two are of 
copper, which alters in resistance on heating or cooling. 
The bridge is accurately balanced at 90 deg. C., but at any 
other temperature a small current will pass through the 
indicator, the direction of which will depend upon whether 
the resistances have been raised or lowered in temperature. 
The cold junction is located so as always to possess the same 
temperature as the resistances, which are regulated so that 
the movement of the indicator pointer, when the bridge is 
out of balance, covers an amount of the scale representing 
the difference between 20 deg. and the temperature of the 
cold junction. This compensation is arranged to hold either 
for full or special range. 

A mechanical ho eus for special range work has 
recently been devised by the Cambridge Scientific Instrument 
Co. In this case the indicator possesses a suspended coil, 
and by turning a graduated head a twist is imparted to the 
suspension, opposing that due to the current passing from 
the pyrometer through the coil. By turning the graduated 
head to a given mark, the zero of the indicator may be made 
to represent, say, 500 deg., and the whole scale used for the 
remainder of the range. 

The general use of superheated steam in engines, including 
locomotives, has opened a wide field for the useful applica- 
tion of pyrometera. In this instance it is necessary to arrange 
the pyrometer to withstand pressure, and to provide fittings 
whereby it may be fastened to a steam-pipe. Thermal junc- 
tions of copper and constantan are usually employed. In 
the ease of locomotives, an indicator unaffected by vibrations 
is requisite, and can now be supplied by the various makers. 
_ Resistance Pyrometers.—There are few changes to record 
in connection with this class of instrument, the patterns in 
use five years ago having undergone little modification. 
Platinum, which is the metal invariably used, has been shown 
recently by Sir William Crookes to be measurably volatile 
above 1,000 deg. C., and this explains fully why the readings 
of these pyrometers went astray when a continuous tempera- 
ture above this figure prevailed in the furnace. For work 
at low temperatures, such as occur in connection with cold 
storage, and also for use in chemical operations at moderately 
high temperatures, the resistance pyrometer is to be pre- 
ferred on account of its greater accuracy, and its use for euch 
purposes is extending rapidly. An installation, consisting of 
4 number of instruments connected to a single indicator 
through a switchboard, is now a common feature in cold 
stores or up-to-date chemical works. By its aid the attendant 
can read the temperature at any point by switching the 
pyrometer located at the spot on to the indicator, and the 
accuracy of the reading may be either 1 deg. or less if desired. 
For metallurgical work, resistance pyrometera find an applica- 
tion in cases where great accuracy is essential, and where 
provision 1з made to secure a precise adjustment of the tem- 
perature of the furnace. A common practice in large estab- 
lishments is to use thermoelectric instruments for the ordinary 
work, but to keep one or more resistance pyrometers for 
specially accurate work, and for checking the various indi- 
cators in general use. This is sound practice, as it makes 
the best use of both systems. 

Reference may be made here to the interesting researches 
of Northrup, which give promise of an extension of the resist- 
ance method to a range of temperature beyond its present 
limit of 1,000 deg. C. Northrup found that certain metals, 
such as copper, increase steadily in electrical resistance up to 
the melting-point, and that in the process of melting the 
resistance is doubled in value, after which the resistance of 


the molten metal increases uniformly as the temperature 
rises. It may be possible to devise an instrument in which 
the temperature is deduced from the resistance of a molten 
metal; if &o, the range of resistance pyrometers could be 
extended to at least 1,400 deg. C., and higher than this if a 
protecting sheath capable of withstanding a greater tempera- 
ture could be found. Another possible extension of the resist- 
ance method is suggested by the change in resistance shown 
by pyro-conductors with rise of temperature. These bodies, of 
which glass 1s an example, decrease in resistance with rise in 
temperature; thus alundum, at 1,100 deg. C., has a resist- 
ance of 6,100 ohms per cin. cube, which falls to 190 ohms at 
1,600 deg. C.—an average decrease of nearly 12 ohms per 
degree. A very coarse instrument would readily detect a 
change of this order, and further investigations in this direc- 
tion may lead to a pyrometer based on this phenomenon. 

Radiation Pyrometers.—The drawbacks incidental to the 
use of thermoelectric pyrometers for temperatures exceeding 
1,000 deg. C. have led to a wide adoption of the radiation 
method in processes involving readings about this point. The 
Féry pyrometer, made by the Cambridge Scientific Instru- 
ment Co., 1s extensively used, and has been improved in 
details. In the early form, a euspended-coil galvanometer 
was necessary as indicator, owing to the low E. M. F. developed 
by the junction on which the rays were focused. The use of 
an alloy of antimony and ziac, in atomic proportions, as one 
of the junction materials, has enabled pivoted indicators to 
be used, owing to the greatly increased E.M.F. obtained, which 
is a great advantage from the standpoint of portability. The 
gilt mirror formerly used has been superseded by one of a 
special alloy of higher reflecting power, and the focusing head 

raduated so that, without eighting, the pyrometer may be 
ocused for any desired distance. Whipple has applied this 
pyrometer to the determination of the temperature of molten 
metals by mounting it at the open end of a fireclay tube, the 
closed end of which is dipped into the metal, and kept per- 
manently in focus. By this means readings as high as 1,500 
deg. C. have been taken in emall ladles, but so far it has not 
been found possible to apply the method to large masses 
which cannot be 1 closely. 

Foster's fixed-focus instrument has also proved quite satis- 
factory for general workshop requirements, and has found 
many applications. This pyrometer as used for molten metals 
is attached to a fireclay tube, the closed end of which is 
immersed in the material. A feature of this arrangement is 
a vertical ventilating tube in front of the mirror, which pre- 
vents metallic fumes rising from the fireclay tube, in case of 
breakage, from entering the upper end of the telescope, and 
thus avoids any damage which might arise from this cause. 
Being mounted on a light tripod, the instrument is portable, 
and can be adjusted in height as required. A pivoted indi- 
cator is used. A special form of this раси. designed for 
lower ranges, such as 500 deg. С. to 1,000 deg. C., can now be 
procured. Another form of fixed-focus pyrometer, due to 
Thwing, has been marketed by R. W. Paul. The principle 
of working is shown in fig. 2, where E is a tube containing 
а polished cone, C, at the apex of which is fixed a thermal 
junction, T. Rays from the hot source AA’ enter the tube 
at D, and paes into the cone, being finally reflected on to T, 
which is connected to the indicator. So long as the lines 
joining the outside of the cone with the extremities of the 
entrance D, crossing at O, fall within the hot source, AA'. the 
reading will be the same at all distances. The actual pyro- 
meter 1s mounted on a tripod, with a Unipivot galvanometer 
as indicator, the scale, as in all radiation pyrometers, being 
divided into temperatures according to the fourth-power law. 

The certificates issued by the National Physical Laboratory 
with radiation pyrometers of al! types mentioned indicate 
the high degree of skill shown by the makers. The correc- 
tions are invariably: small, and sometimes non-existent. 

Mention may be made here of the results of various deter- 
minations of the value of the constant K in the radiation 


formula 
Е = A (IU — 12°), 


where E is the energy radiated by a black body in watts per 
square centimetre. Using the accurate pyrometers now avail- 
able, the value for K has been found to be 5.6 * 10. 

Recorders.—The advantages of continuous records of furnace 
temperatures have been widely recognised during the last 
few years, and in consequence developments in this branch 
of pyrometry have been extensive. The modern form of the 
Roberts-Austen photographic recorder, made by the White 
Instrument Co., is used in many places; but the modern 
tendency is in favour of inked records, which are always 
visible, and require no photographic treatment. 

In the recorder made by the Foster Instrument Co., for use 
with thermoelectric or radiation pyrometers, the galvano- 
meter is pivoted horizontally, the pointer being vertical. At 
the tip of the pointer is placed a capillary tube, carrying an 
inked wick, so that a mark is made on the chart when the 
wick ie brought into contact by the action of the presser-bar. 
' This bar is actuated by clockwork, and presses the tip of the 
pointer on to the paper at definite intervals, between which 
the pointer swings freely under the influence of the pyro- 
meter. The chart is circular in form, and rotates on its axis 
at a definite rate. The radial lines from the centre to the 
circumference are divided into degrees of temperature; and 
hence the condition of the furnace nt any given time may be 
read off. It is a оору made and serviceable instrument. 
The utility of the Thread Recorder, made by the Cambridge 
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Scientific Instrument Co., has been extended by adapting it 
for the purpose of obtaining several simultaneous records. 
Two indicators are fixed side by side, the pointers of which 
are depressed at intervals on to an inked thread, which 
touches the chart and makes a mark. A double chart is 
mounted on a single drum, which rotates by clockwork, and 
a separate pyrometer may be coupled to cach indicator. When 
four records are required simultaneously. two threads, wetted 
with inks of different colour, are used: and by an automatic 
arrangement the pointer may be made to descend on each 
thread in turn, Two pyrometers are connected to each 
galvanometer, and are brought into circuit in turn, so that 
the records of each appear in a different colour; and thus 
four records in all can be secured on the same chart. It 
may be used for thermoelectric or radiation pyrometers. The 
Leeds and Northrup Co., of Philadelphia, have introduced a 
recorder which is actuated by an electric motor, instead of 
clockwork, and which may be used for resistance or thermo- 
electric instruments. А boom from the coil of a galvano- 
meter is placed between a system of levers, and when on 
either side of the central position it enables the levers to 
engage and to cause a disk to rotate. The effect of the rota- 
tion is to readjust matters so that the boom is restored to the 
central position. Used with a resistance pyrometer, the 
moving disk alters the resistance in one arm of a Wheatstone 
bridge until a balance is obtained. when the boom assumes 
the central position and the levers fail to engage. When 
connected to a thermoelectric pyrometer. the movement 
causes an arm to move over a potentiometer wire (fig. I). 
until the в.м.Р. due to the pyrometer is counterpoised, when 

boom will become central. The movements of the disk 
are communicated, by suitable mechanism, to a pen moving 
over a chart. This recorder is much used in the United 
States, but has not yet been adopted in Britain. 

The motor-drive has also been applied in the recorder made 
by R. W. Paul. A special device is used to ensure a constant 
speed of rotation in the motor, which, bv suitable gearing, 
actuates the chart and presser-har. The pointer of the 
galvanometer is pressed periodically on to an inked ribbon. 
beneath which is placed a thin metal rod over which the 
chart passes. The speed of the various movements may be 
altered by changing the gear. A Unipivot galvanometer is 
used when records of thermoelectric or radiation pyrometers 
are being made; and when a resistance pvrometer is em- 
nloved a Harris indicator is used instead of the galvanometer. 
Multiple records may be secured with any type of pyrometer: 
and specially useful features are: (1) The provision of metal- 
faced joints in the cover, which makes the recorder dust- 
proof; (2) the construction of the apparatus in separate units, 
each of which ів easilv replaceable; and (3) the use of the 
motor in place of clockwork, which enables a greater power 
to he used in actuating the various parts. 

Messrs. Siernens & Co.. who were the first to introduce an 
ink recorder, have recently introduced several improvements 
in their instrument. The case is now constructed entirely of 
metal. jointed so as to be dust-proof. A pivoted galvano- 
meter is used, and the pointer. made of thin metal, is pressed 
down periodically оп to an inked ribbon. beneath which is 
placed a metal knife-edge over which the chart passes, во that 
a small dot is made at each contact. The case is made with 
a sloping front in which a window is inserted, thus enabling 
a large portion of the record to be seen at a glance. This 
front is hinged to permit of access to the clockwork, which 
is made in three separate parts, controlling respectively the 
forward movement of the chart, the ascent and descent of 
the presser-bar, and the movements of the rollers on which 
the record-paper is wound. Robust construction and ата! 
size are features of this recorder. 

At the present time, when all are in search of methods of 
adding permanently to our industries, the example furnished 
by the manufacture of pyrometers may be cited as a useful 
guide to success in this direction. All the establishments in 
which pyrometers are made in this country are under the 
direction of thoroughly skilled scientific men, who are con- 
stantly devising new instruments with a view to greater 
efficiency and a wider field of application. All are in close 
touch with the National Physical Laboratory, which has 
proved invaluable to them in regulating the calibration of their 
instruments, and securing a uniformity which is now com- 
parable to that which exists in thermometers. The result is 
a thriving and constantly extending industrv, not threatened 
һу foreign competition, and not in need of artificial props 
t ensure ifs success. The instruments exhibited, all of 
British manufacture, cannot be surpassed, or probably 
equalled. by апу other country: and are examples of what 
mav he accomplished by the intelligent application of science 
to industry. 


DISCUSSION. 


In the course of the discussion, the CHAIRMAN (SIR ROBERT 
A. HaprIELD, F. R. S.) said that human eyes varied, and two 
«bservers trying to observe the temperature of the same 
beated object generally arrived at quite different conclusions. 
As showing the extremes of temperature which had been 
measured, it might be mentioned that Professor K. Onnes 
had been down to within 1} deg. of the absolute zero; on the 
other hand. Mr. O. Lummer clainied to have reached as high 
as 6.090 deg. absolute (about 5.800 deg. C.), by impregnating 
the earhons of the arc, and working it under high pressure, 


that artificial temperature of couree approximating to that 
of the sun. Dr. Whipple, acting under strong advice which 
he put before him, was now in a position to turn out pyro- 
meters for the supply of which we had hitherto been depen- 
dent upon the Continent. They were now made in England." 
Nearly all the developments of special steel were due to the 
possibility of now being able to determine temperatures vary- 
ing from a few degrees to 1,200 deg. C. or more. The manu- 
facture of modern armour, projectiles, guns, material, and so 
on, was now practically dependent upon accuracy of tem- 
perature observation. At certain phyeical temperatures a 
difference of even one degree Centigrade would considerably 
modify the physical qualities of the steel being treated. 
Ordinary carbon steel of tool-steel grade quenched at 725 deg. 
C. would bend considerably, and bad a Brinell hardness 
number of 228. Quenched at 735 deg. C.. the same material 
would only bend 1.5 deg., the hardness number being in- 
creased to 519. Quenched at 740 deg. C., or only 5 deg. C. 
higher. the bend was nil, and the hardness number was in- 
creased to the high figure of 713. Thus, there was the remark- 
able fact that bv increasing the temperature only 15 deg. C.. 
one had the phenomenon of complete hardening. The small 
difference of 15 deg. C. (27 deg. F.), within which range 
hardening or non-hardening results occurred, represented no 
more than the change in temperature between a spring and 
а summer day; vet such elight differences in temperature 
entirely revolutionised the structure of steel. In a difference 
of only about 4 deg. C.. complete revolution took place in 
the magnetic qualities of iron. For example. the thermo- 
couple temperature was kent steady for several minutes at 
733 deg. C. in one case without alteration in the magneto- 
meter deflection. which differed very little from that at 730 
deg. C. The furnace temperature was then raised тегу 
slightlv. and. before the thermo-couple reached 734 deg. C. 
a rapid fall of magnetisation set in. In other words, that 
important revolutionary change in iron could only be deter- 
mined by the aid of very accurate pyrometers. They were not 
verv sure about temperature observations when thev got up 
to 1.400 deg. C. and hicher. Molten mild steel had a. tem- 
perature of about 1.580 deg. C. Couples exposed to high tem- 
neratures were liable to become very brittle and, when 
immersed in fluid steel, disintegrated. In a general way. 
speaking from many vear experience, the following терге- 
sented the exnerience of the laboratories in Sheffield. With 
reference to the best form of couples. nothing had been found 
for all-round service to supersede platinum and platinum- 
rhodium. There were some good base-metal couples, hut thev 
were not serviceable for hich temperatures. He found it 
hest to use resistance wires of the platinum alloys throughout. 
The use of those couples was not so expensive as might at 
first sight seem to be the case. because the scrap platinum 
from high-temperature work was useful for low-temperature 
work. With regard to the various forms of pyrometer instru- 
ments. platinum resistance nvrometrera were too sluggish 
for quick readings. not suitable for high temperatures, and 
were costly to repair. Tt had been found that the thermo- 
electric tvne was best. The vital noint about these had been 
to get an instrument of sufficiently high resistance madé un 
of a material which would not vary with fluctuations of 
atmospheric temperature. High resistance was absolutelv 
necessary to swamp the changes in resistance of the circuit 
when using different lengths of conple. Makers were now 
waking up to this, and the Cambridge Scientific Instrument 
Co.. Siemens Rros.. and the Reichlee Co. of America. were 
found to be quite satisfactory in that respect. Carpentier, of 
Paris. also made an excellent instrument. having 1.000 ohms 
registance, entirely of German silver, and giving a scale 
13 in. long. It had been found essential for ясспгасу to 
keep the instrument in & fixed position and calibrate it in 
situ. With regard to recording nyrometera, there were very 
few instruments on the market of sufficiently high resistance. 
and nothing had been found to beat the Roberts-Austen photo- 
graphic recorder. made bv the White Instrument Co., for 
serviceability. With regard to calibration. һе strongly 
emphasised the desirabilitv of calibrating with standard melt- 
ing and boiling points, in preference to relving upon the 
makers’ calibration or on standard couples. As an example 
of the cost of platinum and nlatinum-rhodium wire as need 
in modern pvrometers. he might sav that his firm. jn 1913, 
snent on platinum and platinum-rhodium wire £370. in 1914. 
£115. and tbe expenditure for this vear would probably be 
about £600. They made many thousands of determinations 
each week. If anv one of these were inaccurate it would 
mean bad work and the loss of hundreds of pounds. That 
would give some idea of the importance of pyrometer work. 

Mr. CHARLES E. Foster thought the pyrometer-maker was 
ahead of the furnace-maker in so far as the control of tem- 
perature was concerned. The pvrometer-maker could 
measure to a finer degree of accuracy than the furnaca-maker 
could make a furnace to maintain that temperature. In order 
to secure a base metal thermo-couple which was going to be 
stable, a great deal of refinement had to be given to the 
alloys before they were used. The base metal thermo-counle 
usually oxidised much faster than the noble metal. In the 
noble metal the chief danger was contamination either bv 
furnace gases and metal vapours in the furnace gases, or 
from the alloy (perhaps 10 per cent. iridium with platinum) 
in the platinum wire. With base metal therino-counles that 
diffeulty did not arise. Oxidation and the mechanical frar- 
rure of the wire appeared to be the usual end cf the life cf 
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the base metal thermo- couple, and that, in his experience, 
generally occurred long before the contamination had reached 
anything detectable within commercial limits. 

br. J. A. HARKER believed a lot of the difficulty with regard 
io certain types of pyrometer was not due to inherent lack of 
homogeneity in the wires themselves, but very often was due 
to lack of sufficient immersion to give the true temperature of 
the part which really mattered. With regard to the volatility 
of metals, supposing a globule of silver was dropped down 
the porcelain tube of a resistance thermometer, and it was 
heated for an hour to 700 deg. C., it broke down the whole 
of the insulation completely. 

Mr. Henry C, JENKINS remarked that it was very difficult 
to make alloys like constantan absolutely uniform. А very 
small difference in composition would very much alter the 
E.M.F. obtained from those thermo-couples. The question of 
the porosity of the sheaths was very important. А little 
metallic vapour was fatal to any accurate reading. 

The AUTHOR, in reply,.said that, speaking within practical 
limits, the more fragile the pyrometer. and the less material 
there was about it, the more accurate it was likely to be, but 
there were mechanical limitations which had to be provided 
for. There was no doubt that some of the pyrometers in 
use were far stronger than was necessary, and the strength 
was put in at the expense of accuracy. Whether a practical 
liquid element could be made out for a furnace was a matter 
which, for the present at any rate, he preferred to leave to 
the instrument-maker. 


BUSINESS NOTES. 


Electrolytic Copper in Germany.—It.is announced 


that the Huttenwerke Niederschonweide propose to erect plant in 
the vicinity of Bitterfeld for the production of electrolytic copper. 
The energy required is estimated at 2,000,000 kw.-hours per 
annum, and would be obtained from the Electro Works Co., of 
Golpa Jessenitz, The carrying out of the scheme would increase 
to three the number of works turning out electrolytic copper, the 
two existing being those of the North German Refinery Co. and 
the Kayser Metal Co. 


Private Arrangements. — VENNER’S ELECTRICAL 
COOKING AND HEATING APPLIANCES, LTD., 66 and 68, Wands- 
worth Road, London, S.W.—In pursuance of the Companies’ (Con- 
solidation) Act, a meeting of the creditors of the above was held 
recently, when the liquidator (Mr. G. E. S. Venner) presented an 
approximate statement of affairs which showed liabilities of 
£1,703 6s. 8d. The assets consisted of book debts £167, plant and 
fixtures £500, estimated to realise £300, office furniture £136, 
stock in trade £819 and cash in hand £12, making total assets of 
£1,434, or a deficiency of £269. It was reported that the com- 
pany was registered in April, 1914, with a nominal capital of 
£100,000, The company was formed to take over certain patente, 
and the vendor (Mr. Venner) received as consideration shares of 
the face value of £83,500. A sum of £3,806 was also subecribed 
in cash for sharee. It was pointed out that the company had 
carried out certain experimental work and had been placed on a 
satisfactory basis. Negotiations were in progress with a view to a 
reorgauisation and the sale of the patents and assets to a new com- 
pany. After discussing the position, it was decided that the meet- 
ing should be adjourned in order that arrangements for the sale of 
the patents and asseta might be carried through. It was stated 
that the sale should provide sufficient to discharge the creditors’ 
claims in full. ME. 

HAROLD BOURNE (trading aa H. G. Andrews & Co.), electrical 
engineers, 16, Royal Arcade, Bosoombe, and The Wharf, High 
Street, Swanage.—The creditors interested herein were called 
together recently, when a statement of affairs was presented 
which showed liabilities of £1,263. The indebtedness to the trade 
was £385, Mr, A. Bourne was shown as a cash creditor for £400, 
and there was an overdraft at the bank of £478. The assets were 
estimated to realise £295, less £44 for preferential claims, leaving 
net assets of £250, or a deficiency of £1,013. No offer was made 
by the debtor, and it was decided that Mr. H. W. Buckingham, of 
Messrs. Knapmann & Buckingham, Rood Lane, EC., should be 
appointed trustee of the estate, with a committee of three of the 
creditors. It was stated that an attempt would be made to dispose 
of the stock by private treaty, failing which a public auction 
would be held, 


Trade Announcements.— Mn. Harry Nance, Dragon 
Buildings, Cardiff, is now representing the Premier Accumulator 
Oo., Ltd.. for South Wales and Monmouthshire, his arrangements 
with Messrs. Pritchetts & Gold, Ltd., having been determined 
on July 20th last, this being necessary in connection with the 
amalgamation of the latter company with the E.P.S. Co. 

The agency for the British Isles for the electric vehicles (including 
the “Ward Special,” recently described in our pages) built by the 
WARD Мотов VEHICLE Co. of Mount Vernon, N.Y., has been taken 
up by Mr. Dermot Mooney, 284, Gillingham Street, Victoria, S.W. 

The agency for the “Century” single-phase motors has ‘been 
acquired by the SWEDISH GENEBAL ELECTRIC, LTD., Norfolk House, 
Cannon Street, E. C,, and the London stock of Century motora 
ia now onder their control. Thie department of their business ia 
being carried on by Mr, R. A. Marples, who for many увага hag 
represented the Century Co. in the United Kingdom, 


For Sale.—The Visiting Committee of the County Asylum, 
Upton, Chester, have for disposal by tender three 35-KW. steam- 
driven dynamos, main switchboard and feeders, also one vertical 
engine. Particulars are given in our advertisement pages. 


Deeds of Assignment.—Grorce BRAULIK, 8, Lambeth 
Hill, and Maiden Lane, London, E.C.—In the matter of a deed of 
assignment dated June 3rd, 1914, and registered on June 10th, 
1914, the statement of trustee's receipts and payments from 
December 4th, 1914, to June 30th, 1915, has been issued. The 
total payments into the London City and Midland Bank to 
June 30th, 1915, were £7,472 158. 6d., and the total payments to 
that date, £7,397 48. 6d. The amounts of liabilities and assets at 
the date of the execution of the deed as estimated by the debtor 


were £11,914 2a. Id. and £11,533 158. 10d. The terms of the deed 


of composition have now been fully carried out and the estate bas 
been reassigned to Mr. Braulik. 

H. J. Booker, electrical engineer, 51, Tothill Street, West- 
minster, 8.W.—Particulars of claims must be sent by August 25th, 
to the Trustee, Mr. G. Е. Corfield, Balfour House, Finebury Pave- 
ment, E.C. 


Liquidation, — Prestep MINERS’ Gas-InNDiCATING 
ELECTRIC LAMP Co., LTD., Upper Holloway, London.— Liquidator 
released July 31st, 1915. 


Motor Catalogue, — LaNcpoN-Daviss Motor Co., 
110, Cannon Street, London, E.C.—New 20 pp. price list tabulating 
in detail particulars, prices, weights, dimensions and code words 
of electric motors, squirrel-cage and slip-ring types, single-phase 
40 to 125 periods, and polyphase, 25 and 50 periods. 


Book Notice, — “ Handbook of Patent Law." By 
W. P. Thompson. London: Stevens & Sons, Price 2e. 6d. net. 
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LIGHTING and POWER NOTES. 


Abingdon.—ExTENSION oF AREA.— The Abingdon 
Electric Light Co. is applying to the B. of T. for a prov. order to 
supply current to the outlying district. The R.D.C. has asked 
the company where the overhead system is to be used and also for 
the scale of charges. | 


Barking.—P.Lant ExTENSIONS.—The Т.С. last week 
considered the report of the electrical engineer on the necessity 
for new plant and extensions at the electricity works. Some 
months ago the Council's application te the L.G.B. for sanction to 
a loan of £18,000 for extensions was returned for amendment, the 
Board suggesting certain omissions, It was stated that in order 
to meet the demand for power during the next few months, and 
to guarantee a continuous supply during the coming winter, the 
installation of new plant was necessary, and it would also reduce 
the generation coste. The capital expended on the undertaking 
was over £60,000, but had been reduced by repayments to £30,000. 
The total loss on the undertaking to 1914 was about £9,000. The 
report was adopted, and the Council accepted tenders for new 
plant amounting to £13,636 ; it was decided to submit a revised 
estimate to the L.G.B. based on the tenders accepted, and to include 
£1,600 for buildinge. 


Belfast.—At the quarterly meeting of the City Council 
a lengthy discussion took place in regard to the question of re- 
organising the electric supply department. Apparently a special 
sub-committee has had the matter under consideration, and has 
decided that such reorganisation can only be effected by the chief 
engineer of the undertaking, and as the various schemes sub- 
mitted by him have not been adopted, the sub-committee reluo- 
tantly concluded that he should be given an opportunity of 
resigning ; it was admitted that this was not the view of the 
maj rity of the Tramway and Electricity Committee. The Council 
was asked to come to a decision on this matter, but following a dis- 
cussion, an amendment was moved, That all minutes relating to 
the reorganisation of the electricity undertaking be deleted, that it 
be an intimation to the Committee that the chief electrical engineer 
is subject to the supervision of the Committee, who have full control 
of the organisation and administration of the electricity department, 
until the Council decides otherwise," and carried by 26 votes to 19. 
In the course of debate, Ald. Sir Robert Anderson said that during 
seven years as chairman of the Electricity Committee, he never 
heard a single accusation brought against Mr. Bloxam (the 
engineer) for incompetence or anything else; he had been perse- 
cuted by every possible means, but he never heard him utter a 
word against his persecutors. It was further stated that Mr. 
Bloxam's scheme for reconstruction had never once been discussed. 


Blackburn.—The T.C. has. been informed that the 
В. of Т. has consented to land at Whitebirk being used for elec- 
tricity works. | | 


Bootle.—Year’s Worxinc,—The report of Mr. T. D. 
Clothier, the borough electrical engineer, on the working of the 
electricity undortaking for the year ended March 3 lat last, shows 
that 5,173,000 units were sold, as compared with 4,088,000 in the 
previous year, the inorease being due to inoreared power and 
private lighting sales. The maximum load was 3,480 KW.; the 
nominal generating plant capacity is given ва 4,460 KW., but this, 
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it is noted, includes both the new Marsh Lane station and the old 
Pine Grove station, which latter is, to some extent, regarded as a 
stand-by. The total connections to the system, excluding tram- 
ways, amounts to 8,015 Kw. The new works at Marsh Lane have 
supplied the bulk of the output during the year, at a generating 
cost of 44d. per unit, as against 54d., the lowest cost recorded at 
Pine Grove station; had conditions as regards оов! been normal, 
the cost per unit would have been reduced to ‘35d. The income 
for the year was £29,494, and the gross profit £13,488 (as against 
211.186 in 1914), and, after meeting financial charges, the net 
profit was £3,014 (as against £1310 in 1914). Of this surplus, 
£1,514 was placed to reserve (the fund standing at £3,556): £246 
was placed to renewals (the fund standing at £9,975), and £1,500 
was given in aid of the rates. The report gives tabular statistics 
of the Bootle Street lighting, from which it appears that there are 
395 electric lamps of 70,726 С.Р. in use in main streete, and 39 such 
lamps in passages. The candle-power shows a considerable 
decrease (39,000) compared with the previous year, due to war con- 
ditions, An agreement has been made to supply the Litherland 
Council after the war, and an interconnection with the Liverpool 
District Lighting Co., for supply to the Mersey Dock and Harbour 
Board, has been made. 


Bradford-on-Avon.—The U.D.O. has consented to an 
overhead E. L. cable being used by Messrs. Spencer, Moulton & Co., 
to convey current to Abbey Mills. 


Bredbury and Romiley.—PRov. ORDER.—The Stock- 


port T.C. intends to apply for a prov. order to authorise it to 
supply electricity within the urban district of Bredbury and 
Romiley. The D С. has decided to ask Stockport for a full state- 


ment of its proposals, 


Bridlington.—L.G.B. Inquiry.—The adjourned L.G.B. - 


inquiry into the application of the T.C. for sanction to appropriate 
a site adjoining the electricity works for the erection of a refuse 
destructor, was held on August 4th. Objection was taken to the 
site, the opponents including the East Riding of Yorks, County 
Council and Education Authority. The T.C. had previously 
declined to select any alternative site on account of loss óf energy 
in transmission and the increased capital outlay. 


Canada,—Owing to the rapid increase in the con- 
sumption of hydro-electric power in the western portion of 
Ontario, the Hydro-Electric Commission has notified the Ontario 
Power Co. to prepare for furnishing the last 10, 000-H. P. consign- 
ment of the 100,000 Н.Р. contracted for. The total revenue from 
the municipalities, railways and large users on the Niagara 
eircuit of the hydro-electric system for the six months ended 
May 1st was $710,324.95 ; after providing $303,000 for the cost of 
power, $49,000 for maintenance, $155,000 for interest, $30,000 for 
operation, and $156,000 for engineering and construction, the 
gam of $69,808.37 has been applied to the sinking fund, and 
$50,210.35 to the depreciation and reserve acocunt. In order to 
provide for future demands the engineering staff of the Com- 
mission is investigating the development st Niagara of a hydro- 
electric plant of its own. It is understood that the plans 
are being prepared for a 250,000-н.р. development, and it is 
expected that the Commission will shortly be able to announce 
something definite relative to this big undertaking.— Canadian 


Chester-le-Street,—STREET Licgutmc.—The U. D. C. 
when the present gas oontract expires next year, to 
invite tenders for public lighting by electricity. 


Chester.— YEAR'S WonkING.—With reference to our 
“ Note" under this heading last week, we may add that the total 
outpat sold by the electricity undertaking was 2,535,600 unite, as 
compared with 2,531,709 in the previous year, the total costs being 
"8353. against 839d. per unit, and the fuel cost 211d. as against 
281d. per unit, the actual total cost of coal used being subetan- 
tially lees than in the previous year, owing to the use made of 
hydro-electric energy. The net profit of £3,194, together with 
the balance brought forward, amounted to £10,163, from which 
various allocations were made, as previously stated, including 
56,933 to capital account, and a working balance of £1,358 was 
earried forward. The total of revenue contributions to capital, to 
date, amounts to £16,792, and the department aleo has a reserve 
fand of nearly £7,000. The total loans outstanding amount to 
£95,239, and the total of debt extinguished and revenue contribu- 
tions to capital amount to £64,494, 


Chesterfield. — PRorPosgp PLANT Extensions. — The 
Electrical Committee has recommended the Town Covncil to 
approve of the plan and estimates for a scheme of exten. 
sions to meet the requirements for the coming winter, at a cost 
of £15,200. Subject to satisfactory financial arrangements being 
made. tenders will be invited for a 2.000-Kw. turbo-alternator, 
condensing and air filtering apparatus, switchboard and cables, a 
water-oooling tank, an overhead travelling crane, two superheaters 
and two mechanical stokers, 

The Corporation has increased the charges for eleotricity for 
private lighting and power purposes by 12) per cent., except to 
consumers under special oontraot, — Sheffield Daily Telegraph. 


China, — Tbe China Lighting and Power Co. is building 
& new power station to contain generating plant of sufficient 
oepecity to deal with considerable increases in load in the area at 
Kewiloon which ie supplied by it, The plant, which bas been oon. 
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structed by the British Thomson-Houston Co., consists of two 
937-K.v.4. high-pressure B.T.H. three-phase, 60-cycle, 2.200-volt 
Curtis turbo-alternators with direct-coupled exciters, designed to 
run at 3,600 B.P.M. These sets will be supplied with steam at 
180 Ib. gauge pressure, superheated 160° F. The condensing plant 
will be of the surface type, and will be equipped with rotary type 
motor-driven pumps throughout. The cooling water for the con- 
densers will be drawn from the sea through a duplicate set of 
suction mains. Ia connection with the turbo-alternators, suitable 
air filters will be supplied. A Lea recorder with integrating 
attachment will be installed. For controlling the output and 
distribution from these turbines a nine panel white marble switch- 
board will be provided, fitted with all the usual operating gear and 
instruments; the whole of the switchgear will be fitted with 
duplicate bus-bers to facilitate handling the loads. A B. T. H. 
Tirrill regulator will be inoluded in this equipment. 

The B.T.H Co. їз also supplying the equipment for the Hong- 
Kong and Whampoa Docks. This will consist of two 350-K. V. A., 
250-volt, 900 B.P.M., six-phase, 60-cycle rotary converters. With 
these are being supplied the necessary transformers and control 
gear, the latter comprising in each case one high-tension alter- 
nating-current panel, one low-tension alternating-current panel, 
and one continuous-ourrent . The B.T.H. rotery oon- 
verters are equipped with self-synchronising starting motors.— 
Eastern Engineering. 


Chippenham.— $твккт Ілонтікс.— The T.C. has 
approved of the report recommending that electricity for public 
lighting be adopted for the recently-added area of the borough.— 
Western Daily Press. ' 


Continental. — Russra.— The Governor of Kieff 
has informed the local Council that the Minister of Trade aud 
Industry has authorised the Kieff Government to remit 32,000 fr. 
to Paris for the acquisition of electric meters in connection with 
the electric concern recently sequestrated, and also to send 55,000 fr. 
to Switzerland for the purpose of buying transformers. The 
management of the Kieff Electric Oo. has notified the town 
Government that in view of the difficulty in obtaining coal it will 
be necessary to use liquid fuel. The management has ordered 
600,000 poods of mazout, and is asking for the requisite wagons to 
bring the fuel over from Ekaterinodar and Baku. It is said that 
the Government of the town proposes to organise a transport of 
petroleum in hermetically sealed casks or barrels on horse wagons. 


Crewe.—The B. of T. proposes to make an order autho- 
rising the T. C. to supply electricity to Manor House, Berkeley 
Towers and the Oaklands, premises situate outside the borough 
boundary. 


Darlington.—Loax Sanction.—The T.C. has received 
L.G.B. sanction to a lean of £26,100 for additional plant, &c., 
needed to supply current to the North-Eastern Railway and other 
works. The total loan applied for was £34,950. 


Dartford.—IncreaseD Prices.—The U.D.C. has de- 
cided to advance the charges for ourrent-as follows as from 
Michaelmas :—Ordinary lighting, 1d. per unit ; long-hour lighting, 
44. per unit; power, td. per unit. The charges will be readjusted 
as soon as coal can be purchased at or near the rates in force before 
the war. 


Dublin.—The report of the Electricity Committee for 
the quarter ended Jane 30th shows a credjt balance on capitel 
account for loans of 410,081. For short extensione, house services, 
meters, &c., £9,500 was available, which would carry them to the 
end of the year. Until а further loan can be raised no connections 
will be made except on a guarantee of consumption of £6 a 
year, and mains will only be extended on very exception 
circumstances. | 


Heretord.—Prick INcREASE.— The T.C. has increased 
the price of current supplied to the waterworks department by 
10 per cent., as from June 24th. 


Heston and Isleworth.—Yxan's WonkING.—For the 
year ended March 31st last there was a total income of £10,194 on 
the undertaking, an increase of £238 over the previous year. The 
total working expenses amounted to £5,453, an increase of £484, 
leaving a gross profit of £5,011. After paying interest and loan 
charges amounting to £4.651, there was a net surplus on the year's 
working of £390. By debiting the revenue account with the 
balance of £1,549, cost of consumers free wiring, this surplus is 
converted into a technical deficiency of £1,190. This is accounted 
for by the fact that early in the year it was decided to place all 
free wired consumers on the same terms as ordinary consumers, 
aud to discontinue the practice of carrying out repairs to all free 
wired installations. In effect it means that this year the Elec- 
tricity Committee repays the Council as much of the horrowed 
money as it сап — represented by its credit balances of the last 
few years—and carrying forward the difference to a future oon. 
sion. 1,509,227 unite were generated during tbe year, compared 
with 1,407,351 for the previous 12 months, an increase of a Jittle 
over 100,000 unite. 


Holywell.—WonkHovsk LIGHTINd.— The В. of G. 
has decided to have inquiries made as to the cost of an E. L. installa- 
tion at the workhouse laundry, power to he derived from the 
electric plant at the new infrmary, 
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IIkley.—E. L. SCHEME Inavauratep.—On Monday 
last the Council’s new electricity works were opened by Dr. Bates ; 
supply is given in Ilkley and Middleton. The scheme has involved 
an outlay of £21,000 ; the plant, which includes two generators of 
100 Kw, and a large storage battery, is to be duplicated imme- 
diately, Some four miles of feeder cables and 15 miles of distri- 
buting cables have already been laid, and there are over 50 con- 
sumers on the mains, It is hoped that satisfactory arrangements 
will be made with. several of the large local hydros to take 
supplies of current and to eventually supply outside townships. 
Dr. Bates, who started the plant, was presented with a gold key 
by Mr. George Wilkinson, consulting engineer to the scheme, on 
behalf of the contractors. 


India.—Messrs. Walker, Sons & Co., Colombo, Ceylon, 
have submitted their report regarding a proposed electric lighting 
scheme for Ootacamund, in the Madras Presidency. The report 
recommends the use of the Kunda River and Falla, and the 
installation of the three-phase alternating-current system, with 
overhead transmission lines to a central sub station in 
Ootacamund. In the latter there would be transformers for the 
street lighting and for local house lighting. The scheme is esti- 
mated to cost Rs, 2,10,000, the annual maintenance charges 
at Rs. 37,000, while the income is placed at Rs, 52,000.— 7ndian 
Engineering. 


Leyton. — L.G.B. Іхогікү. — An inquiry into the 
Council's application for sanction to borrow £17,158 for generating 
plant, and £1,000 for mains, was held by the L.G.B. on the 30th 
ult. Of the last-mentioned sum £500 had been spent, the balance 
being required principally for extensions in connection with 
Government work. The Inspector expressed the opinion that the 
Board might grant the £500 expended, although he doubted the 
granting of the other £500 in prospect. With regard to the main 
application, it was pointed out that the Council did not press for 
an early sanction, but wished to be prepared for possible con- 
tingencies.— Walthamstow Guardian. 


Lincoln.—The T.C. has decided to arrange terms, on a 


sliding scale, for a supply of current for power to Mesers. Foster 
and Co., Ltd., engineers, on a five years’ agreement, 


Lytham.—Proposep LoAN.— The U. D. C. has instructed 
the electrical engineer to prepare the necessary plans, &c., to 
enable an application to be made to the L.G.B. for sanction to a 
loan for the purposes of electric lighting. 


Manchester.—A notice of motion that a special com- 
mittee should be appointed to inquire into the working and the 
policy of the Corporation electricity department should have been 
dealt with at a meeting of the City Council on the 4th inst., but 
owing to lack of time the matter was adjourned for a month. 


Marsden.— E. L. Proposats.—The U. D.C. has decided 
not to entertain the proposal of the Huddersfield Corporation to 


supply electricity to the district and apply for a provisional order 
therefor. 


Nelson.—SEwacE Works Morors.—The T.C. has 
approved the decision of the Sewage and Streets Sub-Committee 
to install electric motors for driving the machinery at the Rewage 
works in preference to gas engines, An effort was made to refer 
the matter back last week, on the ground that a quarter of a mile 
of gas mains which had been laid to the works would practically 
have to be scrapped if electricity were adopted, but the recommen- 
dation was approved, the chairman of the Committee stating that 
it was satisfied it could economise as well as improve in efficiency 
by using electricity, 


Rochdale,—A free supply of electricity has been granted 
to the Y.M.C A. Soldiers’ Institute; the Electricity Committee has 
also agreed that for the present no charge shall be made for the 
current supplied to the Ambulance Drill Hall Military Hospital. 

CoAL SuPPLY.—With a view to considering whether any benefit 
may be obtained by a readjustment of coal contracts, the town 
clerk has been instructed to prepare a report on the new Coal Act 
and its probable effect on the contracts of the Electricity and Gas 
Committee. 


St. Annes.—The output of electricity sold during June 
was 65,136 units, against 72,486 for June last year ; the chief 
reduction is on the tramway section, From April lst to the end 


of June, however, the aggregate sale was 241,843 units, against 
225,756 last year. 


St. Helens, —Pnoroskp PLANT EXTENSIONS.— Subject 


to L.G.B. approval, the T.C. proposes to spend £15,000 on electricity 
extensions, 


Shanklin,—Srreer  LiGHTING.— The Isle of Wight 
E.L. Co. has declined to accept the proposal of the U.D.C. that 
the allowance on the charges for public lighting for the quarter 
ending March 21st (owing to restricted lighting) should be one- 
half of the contract price, and has offered to submit the matter to 
arbitration. The company had offered a rebate of £50, and to 
make a rebate for the June quarter based upon the number of 
units of current not supplied. The Council haa decided to take no 
further steps at present, but to abide by the offer already made. 


Stockton-on-Tees,—The T.C. has decided that it is not 


at present advisable to make any alteration in the existing prices 
for current. 


Torquay.—PRoPosED Loans.—The L. G. B. has informed 
the Т.С. that it is prepared to sanction loans of £1,577 and £3,518 T 
for liabilities actually incurred, but it proposes to defer the issue YR 
of its consent until it has been decided what other sums could be 
included. 


Turton.—Street LiGHTING.— The U. D.C. has decided 
that the electric street lamps be reduced from 100 C.P, to 50 cp, 
during the ensuing season. axe] 


Waterford.—E.L. ScHEuR.— In reference to the ap- 0 
plication of the Corporation for sanction to a loan of £30,000 for йт 
an electric lighting scheme, the L.G.B. states that the scheme > ras 
submitted may, from an engineering point of view, be regarded as 


satisfactory, but having regard to the present restrictions on bor- жу 
rowing by local authorities, the matter is опе which must be RI 
post poned. Freeman's Journal. UU UND 


Wednesbury.—PrLANT Extension, &C.— The accounts 


T! 


of the electricity undertaking for the year ended March 3lstshow © © 
a loss of £116. The Electricity Committee recommends the pur- 2 ( 
chase of additional plant for the King's Hill sub- station, at a cost 2 order 
of £1,580, also an expenditure of £420 for mains, and an applica- 


ЖУ at 


tion is to be made to the L.G.B. for sanction to a loan of £2,000, . (б, ha 
The Committee also recommends an additional expenditure f l 


. 


£815 on mains extension at King's Hill.— Birmingham Daily ` iron- 


Post, к estab. 
Wimbledon.—Year’s Workinc.—During the ! s ' 
ended March 31st last, the electricity undertaking sold 3,569,2 M ipii 
units, as compared with 3,367,517 units in the previous year, йол 
output sold included 1,369,382 units for power and lighting. itine 


consumers numbered 7,041 (1,155 being supplied on the fixed pri 


Kg 
light" system), and the total connected load was 9,850 KW.; d ner 
generating plant capacity was 4,825 kW., and the maximum] т 
2,120 Kw., this latter being slightly lees than in the previous у 7, nd 
The total revenue was £38,668, and the gross profit £19,608 ; N i 


net profit carried forward was £2,181. The balance of the 
pense account carried forward amounts to £7,849, while the 
fund stands at £14,906. 

We note that in Wimbledon there are 1,155 consumers co 
on the “ fixed price light system, which was referred to in o 
of May 15th, 1914; these are practically all very small co 
and their connected load is 138 Kw., while the revenue ry 
from them is nearly £7 per connected KW., as against only this 
per Kw. connected from ordinary private lamps, motors, radit- ‘rst 
&c., and about £4 per Kw. of total connected load including "И, 
lighting. These figures are evidence of the possibilities Ariel 
small consumer, if suitable means are adopted for supp. 
this class of load. “at 

: , 7: of 

Wolverhampton.—Year’s WoRkrNG.—The ACC), 
of the Corporation electricity undertaking for the year ; 
March 31st last show a gross profit of £28,631, as compare 
£27,436 in the previous year; the net profit was £7,444, Ri] 
pared with £8,676; £2,215 has been transferred to the IF] 
rater, and £5,229 to the reserve fund. The total income sh are 
increase of £1,862. The number of units sold was 13,] the 
an increase of 112,357 over the previous year. During E 
381 Н.Р. in additional motors were added, the total H.P. ОЁ /) 
now connected being 9,715, while in connection with h eur 
cooking, apparatus absorbing 980 H.P, was connected. hil. 
cost of production per unit sold was 551d., coal cost 1 
The maximum load was 6,260 K w., and the connected log ` 
14,000 Kw. The balance of the reserve fund stands at E17 

< 4] 
№ 


TRAMWAY and RAILWAY NOT 


Australia. — The construction of the Зуй... 


Railway is to be commenced as soon as the scheme has тє; { ) Other firn 
sanction of Parliament, Electric traction will be ured, 4 1 the; Г wr 
tended to connect with North Sydney and the Nels. l, Y r rks 
Railway. st Dub]; Tam) 
The estimated cost of wiring from the present Nel 1С Пее, 


Alda. 
terminus to Hornsby is £108,000: in addition, further 3 descent ] 
ture will be necessary to provide rolling stock, trausn ng 
and sub-stations. The question of funds for the elects Volts 
the Nelson's Point-Hornsby Railway is to be considt ТОТИ X3 ls . 
nection with the next loan estimates.— Sydney Daily 15, © У ins T 

Tne Victorian Railway Commissioners have stated of... n the TN а, 
they have no intention at present to supply energy from io light: SIC of 
power house for commercia] purposes. The power hous Satı 
as part of the suburban railway electrification sch 0 
needs of the railways only, апа it ів not considered Jm 


auy surplus available for commercial purposes.— Melbe.. 


Burnley.—The Tramways Committee has d: Rh a. 
all persons engaged upon the manufacture of munitio ^ jen v A 
the privilege of travelling on the local cars by W mene Ins 
count tickets at any time during the week. ‘982 ed 


Р" 
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ROBERT HAMMOND. 


By the death of Mr. Robert Hammond, on August 5th, the 
electrical engineering industry has been deprived of one of 
its most popular and influential members. Mr. Hammond 
а personality which rendered him unique amongst 
is fellows—bluff, hearty, sympathetic, and courteous, with 
a keen sense of humour and a ready wit; he was a fluent 
speaker, with a powerful voice, and his speeches always 
commanded the interest and attention of his audience. 
He took a prominent part in public affairs, particularly in 
connection with the Institution gf Electrical Engineers, of 
which he was Honorary Treasurer for nearly 13 years, and 
his administration 
of the fands of the 
Institution was 
marked by sound 
finance and com- 
mercial acumen of 
the highest order. 
Born in 1850 at 
Waltham Cross, he 
became ап iron- 
master and estab- 
lished works at 
Middlesbrough, but 
on the introduction 
of electric lighting 
he entered this new 
field with charac- 
teristic energy, and 
was the first to 
obtain a concession 
from the Anglo- 
American Brush 
Co. for the ex- 
ploitation of their 
system in this 
country. His first 
essay in electric 
lighting was carried 
out in 1880 at 
the iron-works of 
Messrs. Bernhard 
Samuelson & Co., 
of Middlesbrough, 
where he installed 
а number of arc 
lamps near the 
blast furnaces; in 
the following year 
he lighted the rail- 
straightening de- 
partment of Messrs. 
Bolckow, Vaughan 
and Co., entirely 
at his own risk, 
to enable a night 
shift to be run, and 
this enterprise was 
so successful that many other firms immediately invited him 
to install arc lamps in their works. 

In October, 1881, Mr. Hammond laid down what he 
claimed was the first public lighting station in this country 
where arc and incandescent lamps were fed from a high- 
pressure circuit, using a Brush dynamo which gave 
10 amperes at 2,000 volts. This was at Chesterfield. In 
the same year he gratuitously installed electric lamps in the 
streets of York, during the visit of the British Association 
to the city, and a public lighting scheme was put in hand at 
Cockermouth. 

Mr. Hammond also lighted an exhibition at Brighton 
in the winter of 1881 with Brush arc lamps, under the 
charge of Mr. Arthur Wright, and at the request of certain 
local tradesmen he subsequently installed the plant on a 
permanent basis and commenced the public supply of elec- 
tricity in February, 1882; this undertaking shares with 
a station established by the Edison Co. at the Holborn 


RoBERT HAMMOND, M. INST. C. E., M. I. E. E, МІ Месн.Е, 


Viaduct the honour of being the first of its kind, supplying 
electricity for are and incandescent lighting to private con- 
sumers, but, unlike the Holborn venture, which expired 
after a brief and troubled existence, it continued in operation 
for 13 years, and eventually was purchased by the Brighton 
Corporation in 1894. It is interesting to note that the 
supply was carried on for some years with bare overhead 
wires at 2,000 volts; incandescent lamps were run in 
parallel-series, as at Chesterfield. 
Mr. Hammond was also responsible for the electricity 
works which were inaugurated at Eastbourne and 
Hastings in 1882; 
underground mains 
were used at East- 
bourne under an 
agreement with the 
Corporation, which, 
as a matter of fact, 
was entirely ultra 
vires; in 1890, 
however, the light- 
ing company ob- 
tained a provisional 
order. Mr. H. M. 
Sayers was the first 
engineer at East- 
bourne, and later 
. became chief en- 
gineer of the works 
laid down for an 
English company by 
Mr. Hammond, at 
Madrid. The gene- 
rating plant con- 
sisted, as usual, of 
Brush arc dynamos, 
driven by semi- 
portable engines ; 
but in 1886 the 
alternating - current 
system was intro- 
duced, with Lowrie- 
Hall alternators and 
transformers, t he 
latter being made 
at the Eastbourne 
works, and the 
success of this 
plan put an end 
to the series- 
parallel group- 
ing system. Both 
the Eastbourne 
and the Hast- 
ings undertakings 
were eventually 
purchased by the 
local authorities. 
From the foregoing it will be seen that Mr. Hammond 
occupied a prominent position in the front rank of 
pioneers of the electrical engineering industry ; moreover, 
he claimed to be the author of the first book on the 
electric lighting of private houses, and the first in Europe 
to light his own house with electricity throughout. His 
activities, however, were not confined to innovation. Com- 
mencing practice as a consulting engineer, he was respon- 
sible for the design and erection of a large number of elec- 
tricity works in the United Kingdom, of which the principal 
were those at Leeds, Hackney, and Dublin, as well as several 
foreign undertakings. He also acted as consulting engineer 
for a number of electrical tramways. Most of his work, 
which involved the expenditure of several millions sterling, 
was carried out in conjunction with municipalities, and he 
was credited with the -possession of persuasive faculties 
which enabled him to convince the most sceptical town 
councillor of the soundness of his proposals. Another róle 
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in which he was particularly successful was that of Parlia- 
mentary expert witness, in which capacity he took a large 
share in the various proposals for the improvement of the 
electricity supply to London ; and as expert in legal actions 
and arbitrations he undertook heavy responsibilities, in some 
important cases himself acting as arbitrator. 

During the earlier years of electric lighting he paid many 
visits to the United States for the purpose of studying 
electrical developments there, and he travelled extensively 
also on the Continent and in South Africa. In 1905 he 
read an important paper on the distribution of electrical 
energy on the Rand, at the meeting of the British Associ- 
ation at Johannesburg; recognising the immense possi- 
bilities of the district, he outlined a scheme for supply on 
an enormous scale at 0'6d. per unit, and in the following 
year, in a communication to us, he formulated a trenchant 
criticism of the proposal to utilise the power of the Victoria 
Falls on the Zambesi River, 700 miles away. It is interesting 
to note that the hydraulic scheme was abandoned, and 
a huge power station was erected at Vereeniging, the 
site which he put forward in his B.A. paper as the most 
suitable for supplying the Rand. 

In 1902 Mr. Hammond took his son, Mr. R. W. Hammond 
(who is now on active service as Captain in the Public School 
Battalion of the Royal Fusiliers) into partnership, and the 
style of the firm became Robert Hammond and Son." 

Perceiving the necessity of making provision for the train- 
ing of students in electrical engineering, as long ago as 1882 
Mr. Hammond established a school called the ** Hammond 
Electrical Engineering College" ; in 1889 the functions of 


this institution were taken over by the Electrical Standard- 
ising, Testing and Training Institution (“ Faraday House), 
in the management of which from the first he played an 
important part. He was a Member of the Institutions of 
Civil, Mechanical, and Electrical Engineers, as well as of the 
Association of Consulting Engineers and of the South African 
Institution of Engineers. An ardent politician, he was a 
member of the leading Liberal clubs, and of the Whitehall 
Club, which is the home of many electrical engineers. He 
was the author of many papers and addresses before the 
Institution of Electrical Engineers and other societies, 
and was an enthusiastic statistician ; in pursuit of this 
hobby, as Chesterfield Junior " he conducted in Lightning 
a detailed analysis of the costs of production of electricity in 
British works. His paper on the “ Cost of Generation and 
Distribution of Electrical Energy," read in 1898 before the 
I.E.E., contained an enormous mass of data, which he 
classified and discussed in masterly style. His stalwart 
presence and his rugged eloquence will be sorely missed at 
the meetings of the Institution, and his innumerable friends 
will long mourn the loss of his hearty good-fellowship and 
cheery greeting. 

The funeral took place on Monday last, at Golder’s Green 
Crematorium, in the presence of relatives and a large gathering 
of friends, amongst whom were noted Sir John Snell, Dr. 
Alex. Russell, and Messrs. J. Н. Rider, W. M. Mordey, Spencer 
Hawes, John May, F. Ince, Н. M. Sayers, A. Н. Preece, Frank 
Gill, J. E. Kingsbury, A. A. Campbell-Swinton, A. M. Sillar, 
Alex. Siemens, H. W. Wyld, Sydney Sharp, A. W. Heaviside, 
W. P. Nicholas, and Wm. Soper. 


A JAPANESE RAILWAY ELECTRIFICATION. 


AN important step towards the electrification of Japanese 
trunk lines was taken with the adoption of electric opera- 
tion on the Usui-Toge Railway, a line crossing the chain of 
mountains some 120 km. to the north-west of the metro- 
polis and passing through 26 tunnels. 

In order to overcome the difference in level of 560 m. in 
& track length not exceeding 11 km., the Usui-Toge line is 
designed as a single-track mixed adhesion and rack railway, 
on the Abt rack principle; the rack system, apart from the 
approaches, is constructed with a gradient of 1 : 15, and the 
adhesion sections with a maximum gradient of 1:40. Inthe 
centre of the line the only turn-out is situated on a stretch of 
level ground 125 m. 
in length, confined 
between two rocky 
ridges. The maximum 
train length is deter- 
mined by the length of 
this turn-out, which 
has no continuous 
rack. The line is of 
the standard Japanese 
gauge of 34 ft., with 
rails 30 kg. per m., 
and the iron sleepers, - 
to which the triple-bar 
rack is also fixed, are 
placed 80 cm. apart 
and anchored. 

The electrical energy 
for the whole plant is 
obtained from a power 
station specially erected 
in the neighbourhood 
of Yokogawa. Three 
vertical 1,000 - kw. 
Curtis turbo - genera- 
tors built by the G.E. 
Co. (New York) have ; 
been installed and 
supply current at 6,600 | 
volts and 50 cycles, while exciting currentis provided by tw 
75-KW. 125-v. exciters, direct coupled to vertical steam engines. 

Steam is supplied by eight water-tube boilers, fitted 
with superheaters and automatic stokers. The whole 
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boiler plant was constructed in Japan, and local coal is used. 
The current generated at the power house is led to two 
sub-stations through underground armoured cables, and 
stepped down to 240 volts by transformers, to be converted 
to direct current at a pressure of 650 volts, by means of 
four 450-Kw. rotary converters. Each sub-station has been 
provided with a stand-by in the form of a buffer battery of 
812 cells having a capacity of 1,322 ampere-hours, in con- 
junction with a 100-Kw. Pirani booster, which arrangement 
is also of service in dealing with peak loads. 

The comparatively low pressure of 650 volts was chosen 
mainly on account of the difficulty of securing satisfactory 


ELECTRIC TgAIN,4UsUI-ToGE RAILWAY, JAPAN. 


insulation in the narrow tunnels, which made the adoption 
of a H.T. overhead line impossible. On the other hand, 
with the outputs and currents in question only the third 
rail system could be considered for the rack section of the line. 
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Оп the side tracks, at the stations of Yokogawa and 
Karuizawa, where the installation of a third rail would have 
been difficult owing to the intricacy of the points and cross- 
ings, and no heavy currents have to be transmitted, the 
current is collected from an overhead line having a section 
of 100 sq. mm. The form of suspension adopted is the well- 
known catenary | 

system, a special 
messenger cable 
being employed. 
The overhead line 
is fed by four insu- 
lated feeder cables 
connecting each 
converter station 
with the line, which 
is carried on wooden 
masts in the open 
and on insulators 
in the tunnels ; the 
current is returned 
through the rails 
and special cables 
laid beside the 
track. 

The electric loco- LC dui | 
motives are de- | | 
signed on what is | 
known as the ' | 
mixed system, i.e, with separate drives for adhesion 
and rack operation respectively, and will haul a train of 
90 tons, or, when two locomotives are used, a double train 
of 180 tons, on a gradient of 67 per cent., at a speed of 
about 16 km. per hour. 

The drive is effected by elevated motors and parallel-crank 
mechanism, this arrangement being entailed by the con- 
siderable output, as well as by the design of the locomotives 
for rack running. The weight of the locomotive (42,000 kg.) 


VIEWS SHOWING TUNNEL ENTRANCE 


i3 distributed nearly uniformly over three adhesion 
driving axles; the output of each motor is 350 H.P., at 
650 R. P. x. ö 

The motor intended for adhesion operation is firmly fitted 
into the spring · suspended main frame of the locomotive, and 
works through a cog-wheel transmission of 1: 6:4 on to the 
intermediate shaft, and thence through a parallel-crank 
mechanism on a loose shaft firmly mounted in resilient 
frames, whence the last drive is effected by means of 
connecting rods. 

The two driving pinions are mounted on the inside frame, 
which is firmly mounted on two axles. This arrangement 


GENERAL VIEW OF LOCOMOTIVE, 


allows carrying springs of sufficient resilience to be used, 
thus protecting the sensitive electric apparatus, which would 
otherwise be exposed to heavy shocks. 

The inside frame also carries the driving motor for the 
rack gear, which is partly spriog supported. The motor is 
free to rotate in a cast-steel trestle on the inside frame, and, 

! i like the adhesion 
motor, works on 
to toothed wheel 
gearing, and thence 
through a connect- 
ing rod directly 
on to а driving 
pinion axle. The 
two axles are con- 
nected together by 
coupling rods. The 
cranks are set at 
an angle of 90°, 
as in the case of 
the adhesion drive. 
Both motors are 
subdivided, the 
upper half, like 
the armature, being 
lifted and fitted by 
means of a crane. 

À friction clutch, 

| which slips on а 
given torque being exceeded, is fitted between the armature 
shaft and the pinion and protects the driving gear, which is 
rigidly coupled by the rack and ‘the driving pinions, in the 
case of sudden jerks, short-circuits, &с. 

The current is collected from the underside of the third 
rail by sliding shoes, fixed at the front and rear of the 
locomotive. Two trolley collectors (one for each direction 
of travelling) are provided on the roof of the the locomotive, 
for the overhead line of the side tracks. 


BEFORE AND AFTER ELECTRIFICATION, 


The motors of the locomotive are controlled by a set of 
32 contactors, arranged in side compartments lined with 
asbestos. The contactors and the reversing switch in- 
stalled on one side of the locomotive are worked by an 80- 
volt auxiliary circuit from a battery of 40 cells. When this 
battery is exhausted it is replaced at special charging stations. 

The adhesion motor when on the adhesion section is used 
exclusively for the operation of the locomotive. The rack motor 
at the same time runs idle, at a speed approximately equal to 
that of the adhesion motor, thus allowing the locomotive to 
change to rack operation when running at considerable speed. 

Syachronism between the loaded motor and the rack 
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motor running idle is obtained by the field of the latter 
being in series with the field and armature of the adhesion 
motor, while the armatures of the two motors are connected 


2 
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RI GID INSIDE FRAME OF LOCOMOTIVE. 


up in parallel. The conditions determining speed are the 
sume for both motors, pressure drop and armature reaction 
being neglected. | | 

A small resistance connected up to the armature of the 
rack motor partly compensates for the practically rigid 
coupling ; this is indispensable, as on switching in the 
current, while the adhesion motor is running, a considerable 
slackening of speed would otherwise take place, the adhesion 
motor armature being short-circuited through the idle rack 
motor armature, while running in a strong field. 

The same resistance also gives the system the elasticity 
required in respect of the wear of the uncoupled wheels, 
and thus facilitates the entrance on to the rack section. 


FRONT VIEW OF LOCOMOTIVE, SHOWING VACUUM PUMPS, 


The motors are worked on the rack section in ordinary 
series-parallel connection, with 15 starting steps. During 
the first nine steps the motors are arranged in series, and 
during the remainder in parallel ; on the ninth and fifteenth 
steps the motor fields are shunted. By altering the shunt 


resistances the distribution of load between the two motors, 
which varies according to the wear of the running wheel 
diameter, is adjusted as required. 

The first six positions of the controller are used to actuate 
the electric brake. In the case of the short-circuit brake, 
which is always used in travelling downhill, the armature of 
one of the motors is connected up in series with the field of 
the other motor and a set of resistances. This“ crossed” 
brake connection ensures absolute security in braking 
effect, irrespective of the position of the reversing switch. 

The current generated is converted into heat in the 
resistances which serve for starting. 

The arrangement of connections on the locomotive pre- 
vents the rack motor from being switched in on the 
adhesion track, so as to race as a series motor working 
under no load. This is effected by a relay which 


350-H.P, TRACTION Motor, Usuri-ToaE RAILWAY. 


interrupts the controlling circuit of the contactors 
carrying the travelling current, and at the same time actuates 
the vacuum brake of the whole train whenever the“ group ” 
drum on the adhesion section is not adjusted to “a.” The 
relay in this case receives current through a switch on the 
roof of the locomotive, which is actuated by a stop provided 
on the track besides each rack entrance. If the “group” 
drum is adjusted to “a,” another relay prevents the former 
from working. 

Each locomotive has been equipped with two cable drums 
each carrying about 60 m. of cable. This arrangement 
allows two locomotives, at the lower end and in the centre 
of the train respectively, to be coupled together electrically, 
во as to be controlled from one driver’s cabin. 

The pneumatic brake generally used in the case of steam- 
operated rack locomotives has been replaced by a short-circuit 
brake, working as described, on amply designed resistances ; 
this brake, on going downhill, is assisted by a vacuum brake, 
in addition to which a hand-brake, combined with the levers 
of the vacuum brake and a hand- operated hand-brake working 
on the driving pinions, has been provided. 

The vacuum is generated by two vacuum pumps fitted in 
the front of the locomotive, one of which works permanently 
ata low speed, while the locomotive is in motion, thus maintain- 
ing the vacuum, and is only operated at full speed in order to 
release the brake quickly. The other pump serves as stand-by. 

The locomotives above described have been in operation 
for nearly two years. After overcoming a few initial diffi- 
culties in connection with the parallel-crank mechanisms, 
electric operation has been going on quite smoothly, and the 
excellent results obtained in the service have induced the 
Japanese Railway Department to consider the electrification 
of other lines. 
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TRAMWAY and RAILWAY NOTES. 


(Continued from page 206.) 


Continental.—ITALy.— By recent Royal Decrees the 
following electric tramway schemes have been authorised :— 
Les Tramways Florentins, three extensions in the city of Florence; 
Municipality of Milan, two extensions and the conversion to double 
track of an existing line; Società Anonima Livornese, construc- 
tion and working of an electric funicular tramway for passengers 
and goods from a point near the city of Leghorn to the Santuario 
della Madonna di Montenero ; Societa Anonima Tramviee Ferrovie 
Elettriche di Roma, construction and working of a branch from 
the existing Genzano-Velletri tramway to Lanuvio (Civita 
Lavinia); Società Romana Tramways Omnibus, construction and 
working of a branch from the existing urban tramway at Porta 
Cavalleggeri to Madonna del Riposa; the firm of Marsaglia (Ditta 
Marsaglia). concession, without subsidy, for an electric tramway 
from San Remo to Ospedaletti and Taggia ; and the Società Tramvia 
Elettrica Offida, construction and working of an electric tramway 
from Offida Castel di Lama to the city of Offida. 


Dublin.—PETROL- ELECTRIC "TRacrioN.— The Dublin 
and Bleesington Tramway Co. has introduced the first petrol - 
electric car used in Ireland. It is well-appointed, lighted by elec- 
tricity both inside and outside, and has seating accommodation for 
75 passengers. The current is generated by a 65-Kw. petrol- 
electric set in the motorman's compartment, but the car can, if 
necessary, run over the Dublin United Tramways system—in which 
case the motors are supplied from the trolley wire in the usual way. 
Other cars of the same type will shortly be introduced on the 
Blessington route. з 


МапсПһезѓег. — Ав Bonvuses.—The Tramways Com- 
mittee was paying £7,142 per year in war bonuses, prior to the 
recent award of the Government Committee on Production, and 
that is now to be raised to about £17,000 under the award. To 
have acceded to the request of the workers would have meant 
an expenditure of over £20,000 per annum. 

WAR SERVICES.— The collections on the tramcars, which have 
now been suspended for a time, have realised nearly £14,000 for 
various relief funds. The enlistments from the tramway depart- 
ment number 2,000; the holidays of the present employés are 
postponed, and staffs sre having to work overtime to deal with the 
work. In the electricity department there have been 320 enlist- 
ments, and the office staff is having to work late every night. 


Rochdale,—The construction of the new car-shed is to 
be hung up for some months. An arrangement was proposed 
whereby the contractors would go on with the work, themselves 
defraying the expense, and they were to be reimbursed at the end 
of the war. It now sppears that the contemplated arrangement 
has fallen through. 


Salford.—Wak Bonuses, &c.—The Tramways Com- 
mittee has agreed to allow Red Cross nurses serving in local 
military hospitals to use the cars free during the period of the 
war. A war bonus of Эр. each per week has been granted to 
inspectors, timekeepers and receiving clerks in receipt of 38s. 
per week or less, with atmaller amount to those receiving over 
38e. and under 405, sufficient to raise the normal weekly wage 
to 402. 


Worcester. — ELECTRIC VEHICLE. — The Electricity 
Committee has recommended the purchase of a 3-ton Edison lorry, 
but, according to the Commercial Motor, the matter has been referred 
beok for further discussion. 


TELEGRAPH and TELEPHONE NOTES. 


Australia.— Next year's estimates provide for the instal- 
lation of more automatic telephone systems in Melbourne and 
Sydney. The amount, according to the Postmaster-General, will 
be £320 000. No more switchboards of the existing type will be 
erected in these cities. 


Italy.— Certain modifications were made in the tele- 
graphic service when the mobilisation of the Italian army was 
ordered towards the end of May. Telegrams within Italy and 
Libya must be in Italian. Those coming from or directed to 
foreign countries must be in clear language and in French or 
Boglish. All telegrams are accepted at sender's risk, and no 
claims or reimbursements for any reason are admitted. In internal 
telegrams the use of telegraphic addresses and signatures is 
allowed. The Post Office recommends that letters be posted open, 
in order to facilitate the work of censorship. Insured lettera will, 
as heretofore, be accepted closed and sealed. For money remit- 
tances the use of the P.O. order is recommended. 


South America.— From statistics drawn from an 
American source, published in the Revista de (Correos y Telegrafos, 
it appears that the number of telephones in January, 1911, in 


Central and South America was as follows :— Argentina, 74,296 
apparatus; Mexioo, 41,861 ; Brazil, 39,183 : Chile, 19,708 : Cuba, 
16,097 ; Uruguay, 13,589 ; Venezuela, 5.029 ; Peru, 4,000 ; Colombia, 
3,177; Ecuador, 2,926; Panama, 2,635; Bolivia, 2,500; Guate- 
mala, 1,769 ; San Salvador, 1,728. Argentina thus holds the firet 
place with 32 per cent. of the total number of apparatus. The 
three States having the largest sums invested in telephones are :— 
Argentina, £3,246,800 ; Brazil, £2.261,300 ; and Mexico, 2 1, 08 1. 700. 
The revenues from these three premier States were as follows :— 
Argentina, £1,937,000 ; Brazil, £1,139,500 ; and Mexico, £19,400 ; 
and the extent of their networks 112,153 miles in the ocase of 
Argentina, 49,169 miles in that of Mexico, and 38,304 in that of 
Brazil, the next in order being Chile with 23,000 miles. The 
yearly volume of meseages was: Argentina, 10,628,000; Chile, 
5,900,000 ; Mexico, 5,285,000 : and Brazil, 4,300,000. д” 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia,—ADELAIDE.—September Ist. Condensers, 
testing sets, rheostate, Morse sounders, and Wheatstone trans- 
mitters for the P.M.G. See Official Notices” July 23rd. 

PERTH.—August 25th. Common-battery telephones, for the 
P.M.G. See "Official Notioes July 30th. 

September 29th. Telephone switchboard parte, for the P.M.G. 
See Official Notices July 30th. 

SvpNEY.—September 13th. Council. А.С. and D.C. electric 
motors. Specification (103. 6d.) from E.L. Department, Town Hall.* 

September 6th. Metropolitan Board of Water Supply and 
Sewerage. Centrifugal pumps and electric motors at Richmond 
pumping station." Acting Secretary, 341, Pitt Street, Sydney. 

August 26tb. Telephone parts, awitchboard parts, coal-tar 
composition, soldering solution, and tape, for the P.M.G.* 

September 23rd. Condensers, galvanometers, relays, and 
&ounders, also incandescent electric lampe, for the P.M.G.'s Dept. 
See Official Notices " to-day. 

Ostober 25th. Six electrically-operated wharf capastans, for the 
Sydney Harbour Trust. Forms of tender from the Engineer-in- 
Chief, Harbour Trust Offices, Circular Quay. 

MELBOURNE. — September 29th. Fase blocke (complete and 
spare porcelain bases and fuse clips) for the Victorian Railway 
Commissioners. Particulars at the Contractors’ Room, Spencer 
Street. 

HaAwrHORN.—November 30th. Refuse destructor plant, for the 
Hawthorn-Malvern-Camberwell and Kew Destructor Trust. Speci- 
fication from the Trust Engineer 's Office, Town Hall. 


Bristol.—August 23rd. Corporation. One 6,000-Kw. 
three-phase steam turbo-alternator with condensing plant. See 
„Official Notices " July 23rd. 

August 20th. Electrio lighting, base supply shede, Avonmouth, 
for the Corporation Docks Committee, Mr. T. A. Peace, Engineer 
Cumberland Road (returnable deposit of £1). 


Earby.—August 16th. Dynamo, wiring. &, for electric 
light at the sewage disposal works, for the U.D.C. Mr. J. E. 
Aldersley, Engineer and Surveyor (returnable deposit of £1 18.). 


London. — Н.М. Orrick or Works. — August 13th. 
Twelve months’ supply of incandescent electric lamps, See 
" Official Notices August 6th. 

August 20th.  Enamelled electric conduit and fittings. See 
" Official Notices " to-day. | 

L. C. C. August 23rd. Installation (74 wiring points, 93 lighting 
points) at Winchester Street Elementary School, Pentonville 
Road, N. See Official Notices to-day. 


Nottingham. — August 19th. Twelve months’ supply 
of coal for the Electricity Committee. Specification from Mr. 
H. J. Talbot, Electrical Engineer. | : 


South Africa.—JonaNNEsBURG.— August 25tb. 8,600 
drawn-wire spiral filament traction lampe, spare parta for tramoare, 
for the Municipal Council.* 

September 25th. For the T.C. Two turbo-alternator sets, con- 
densing plant, switchgear, &c. Specification, &c., on deposit of 
£2 2a., from Mr. J. H. Dobeon, General Manager.* 


Spain.— Municipality of Cullera, Province of Valencia. 
Installation of an electric lighting system for that town. Some 
particulars published in the Cucrtu de Madrid may be inspected at 
the Board of Trade Commercial Intelligence Branch in London. 


Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


CLOSED. 
Aldershot.—The U. D.C. has accepted the tender of 


Meesra. George Kemp & Co., at £549, for alterations to the electricity 
station. | 
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Australia,—The Melbourne City Council has accepted 
the following tenders for the Eleotricity Department :— 

Rabcock & Wilcox. Lt1.— : i А 

W. & Т. Avery, ТАЙ, 3 e e ind 


Strachan, Murray & Shannan.— Two fuel economise rs, £1,816. 
C. W. Webeter.—Aro lamp carbons of Врапівћ manufacture, £8,431. 


і Te —The Age. 
Dartford.—The Electricity Committee has purchased 


the following quantities of coal :— 
E. J. & W. Goldsmith, Ltd.—200 tons Hetton Wallsend, at 27s. por ton. 


Beadle Bros., Ltd.—200 tons Yorkshire rough small, at 25a. 6d. per ton. 


John п & Co., Ltd.—Three barges (210 tons) South Hetton, at 26в. 9d. 
n. 


r 
J. Waddell & Sons.—100 tons Yorkshire 14-іп. rough small, at 94s. 6d. 
per ton, and 100 tons Yorkehire 1}-in. rough small, at 25g, 6d. per ton. 


Glasgow.—The T.C. Committee on Tramway Works and 
Stores recommends the acceptance of the following offers :—Blinds 
for Govan depót, Messrs. John Bryden & Sons: Witting armature 
coils, Manchester Armature Repair Co. 


Hampshire.—The County Council has accepted the 


tender of Messrs. Hill, Upten & Co., at £15,819, for electric plant 
at Park Prewett Asylum, 


Hull.—The Electricity Committee has accepted the 
tender of Messre. Dick, Kerr & Co., Limited, at £13,315, for the 
supply of a turbo-alternator. 


_Reading.—The T.C. has accepted the tender of Messrs. 
Dick, Kerr & Co., Ltd., for 12 motors and 12 controllers for tram- 
cars, with gears, pinions, and gear cases, and standard type “К” 
controllers, at £1,596 net, 


Rotherham.—The tender of Messrs. Chadwick & Co., 
Ltd., at £1,854, for extending the boiler house at the electricity 
worke, has been accepted. | 

The Tramways Committee has considered tenders received for 
the supply of stores, and recommends the Council to enter into no 
contracts this year for the supply of heavy metal goods, the tram- 
way manager to purchase them as required. No contracts are to 
be entered into for the supply of cable and electricity meters 
during the ensuing year ; the engineer is to purchase as required. 


Salford.—The Electricity Committee has accepted the 
tender of Messrs. Gerrard & Sons for alterations and additions to 
buildings and construction of foundations at the Frederick Road 


electricity station, in connection with the additional 5,000-Kw. 
turbo-alternators. 


Sheffield.—The Electricity Committee has accepted the 


tender of Messrs. H. Boot & Sons, at £2,853, for the erection of a’ 


pump room at the Neepsend power-house. | 
The following tenders have also been accepted by the Electricity 

Supply Committee in connection with the emergency Westinghouse 
generating plant :— 

Mellowes & Co.—Cast-iron cistern and brackets, £5, 

Stewarts & Lloyds.—Steam pipes, £60. 

The Lea Recorder Co., Ltd.—Water-recording apparatue, £115. 

Wragg & Biggin, Ltd. —Ironwork, £40. 

Sharpe & Co.—Water pipes, £200. 

Reyrolle & Co., Ltd.—Switchgear, £210. 


Wigan.—The Tramways Committee has placed a contract 


with the Woods-Gilbert Rail Planer Co., Ltd., for the remodelling 
of the narrow-gauge track. 


FORTHCOMING EVENTS, 


Salford Technical and Engineeri 
МАЗА Messrs. Pind. Enein Tile 
nv " 


Association.—Saturday, August 2!st. 
Pottery Co., Clifton Junction. Ladies 


REVIEWS. 


Alternating-current Electricity and its Application to Industry, 
First Course. By W. H. TIMBIE and H. Н. HIGBEIB. Lon. 
don: Chapman & Hall. Price 8s. 6d. net. 


The authars state in their preface that this book is planned 
to meet the need for an elementary text-book on alternating- 
current electiicity. simple enough to be understood by begin- 
ners, and, at the same time, complete enough to be a proper 
foundation for engineering practice or for later advanced 
study. Accordingly, very little mathematical knowledge is 
assumed—in fact, an appendix explains the simple trigono- 
metrical functions and their fundamental relations—and the 
reader is not expected to possess more than a sound elemen- 
1 0 acquaintance with the laws of continuoue«urrent elec. 
ricity. 

Beginning with this very modest equipment on the part of 
their pupil, the authors aim ві giving him э knowledge of 


the subject of alternating currents which shall be at least as 
thorough as that conveyed by a good many of the text-books 
which cater for students who start with a much more 
advanced training. Naturally, the result is a work of con- 
siderable dimensions. ard the present volume of some 540 
pages is only one half of the complete course. 

ie may say at once that the authors have carried out their 
jan admirably, and we have nothing but praise for the care- 
ul and thorough manner in which they lead the student on 
step by step from the simplest and most tangible conceptions 
to those which are more difficult and less easily realised. We 
would only say that for any student who has had a somewhat 
broader education than that assumed by the writers, even if 
he possesses no knowledge of alternating currents, a less 
laboured treatment would be much more easily followed, and 
à freer use of equations in mathematical form would be a 
relief. "The reader who has already some general knowledge 
of electrical engineering will often feel some impatience at 
the careful but elementary method of approaching every new 
part of the subject. 

Numerous problems and examples are interspersed through- 
out the book, and afford useful practice for the student who 
is studying the subject for the firet time; while at the end of 
each chapter is placed a useful summary of its contents in 
large print, followed by further problems. Perhaps the num- 
ber of problems (nearly 1,500) 1s too great for the average 
student to work through; but as they are well chosen, and 
many of them are of a very practical] character, they may 
be expected to prove an attractive feature of the book. 

It may be useful to give a brief statement of the contents 
of the volume before us. 

The first chapter is devoted to a general descriptive account 
of modern svstems of power transmission, in which the part 
played by alternating-current machinery and apparatus in 
the general scheme of power distribution is explained and 
illustrated. 

The second chapter deals with the fundamental ideas of the 
nature of an alternating current, while the third treats of 
current and voltage relations and series and parallel circuits. 
Subsequent chapters deal with power and power-factor; induc- 
tive reactance; single-phase generators: polyphase generators: 
wave-form of generator E.M.F.; armature windings of alter- 
nating-current machines. 

Hydraulic analogies are freely used in the earlier parts of 
the book for conveying qualitative and physical concentions 
rather than a quantitative or mathematical appreciation of 
the principles under discussion. While this plan is helpful 
in the case of a book which is purely introductory in char- 
acter, it has disadvantages which have already been alluded 
to in the case of works which have a more exténded scope. 

The second volume is to contain a more detailed treatment 
of matters relating to the construction and characteristics of 
operation of the various common types of alternating-current 
machines and appliances. 

In conclusion, we may repeat that the book is excellent 
from the point of view of the elementary student who wishes 
to plod his way steadily and surely to a fair working know- 
ledge of alternating-current machinery and appliances. 


Automatic Telephony. By A. B. Ѕмітн (formerly Professor 
of Telephone Engineering, Purdue University) and W. L. 
CaMPBELL FELLOW, A.LE.E. London: Hill Publishing 
Co., Ltd. Price 17s. net. 

It is not so very long ago since one of our enterprising 
London dailies asserted with & characteristic tone of finality 
that automatic telephony was merely an inventor's dream. 
I{ any refutation were needed, it is to be found in the com- 
prehensive work before us. Automatic telephony hae come. 
and one has but to glance through these pages to appreciate 
what has been done in the process of realising this ‘‘ inventor'5 
dream" and bringing it within the actualities of everyday 
ife. 

A considerable amount of literature in the form of contribu- 
tions to current technical journals and papers read before 
various societies has appeared on the subject of automatic 
and semi-automatic telephony, but this work may fairly be 
regarded as the first exhaustive treatise on these subjects 
which has yet appeared. | 

The authors do not attempt to deal with all the various 
systems in operation, but confine themselves to those types 
which will prove most important and instructive, although 
when dealing with long-distance line equipment, central- 
office design, and development and traffic studies they follow 
exclusively the practice of the Automatic Electric Co. 

The sixteen chapters into which the work is divided deal 
with trunking, switchboard appliances, subscribers’ equip- 
ment, the automatic systems of the Automatic Telephone Co.. 
Siemens & Haleke, and Lorimer. traffic distributor equip- 
ment, the Clement auto manual. Western Electric automatic 
and semi-automatic systems. The concluding chapters are 
devoted to long-distance suburban and rural line equipment. 
power plant and testing equipment, etc., and include some 
interesting considerations on development studies, office loca- 
tion. ultimate capacities, annual charges, and operating coats, 
maintenance, etc. : ` 

The description of the Siemens-Halske traffic distributor 
equipment is taken from a paper delivered by the Engineer- 
in-Chief to the British Poet Office before the Institution of 
Electrical Engineers, and will doubtless be familiar to many 
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of our readers. Considerable space is given, to Clement's 
semi-automatic system, which, in its present form, and under 
certain conditions. is a serious rival of the full automatic; and 
it may be remembered that a number of years ago Mr. Clement 
predicted that the exchange of the future would be the semi- 
automatic. Whether Mr. Clement's forecast will eventually 
prove to have been correct time alone can tell; but there are 
many to-day who are in agreeinent with him. 

The reader will find no unessential or obsolete matter in 
this work. The descriptions of systems and apparatus are 
illustrated throughout with excellent diagrams and reproduc- 
tions of photographs, which are of great service in enabling 
опе to follow the context. 

The authors are to be congratulated on the production of 
the first comprehensive manual on the subject of automatic 
and auto-manual telephone.—A.F, 


Motor Cycles: A Practical Handbook on their Building, Care, 
and Management. With special chapters on Ignition. 
Edited by BERNARD E. Joxes, Editor of Work. London: 
Cassell & Co., Ltd. Price 1s. net. 


The handbook now before us would seem to be the joint 
product of a number of writere, who all appear to be 
thoronghly conversant with the sections of the general subject 
tbey handle. Whether, however, a good deal of the matter 
ircluded in the pages will appeal to motorcyclists is another 
question, which we cannot altogether answer in the affirma- 
tive. For instance, although we have no fault to find with 
the text, in view of the fact that, as is stated in the book 
itself, practically all modern motor-cycles are fitted with the 
high-tension type of magneto for ignition purposes, it seems 
unnecessary to devote over a fifth of the work to an elaborate 
disquisition on the now superseded types of accumulator-coil 
and low-tension magneto forms of ignition. There are also 
two long chapters which, while interesting and instructive in 
themeelves, will, we fear, appeal to but a limited circle of 
amateur mechanics. We refer to those entitled Making a 
Two-stroke Engine япа Building a Light Frame and Com- 
pleting the Machine.“ 

Apart from these subjects, however. there is a good deal 
of useful matter in the book. The first four chapters, for 
instance, deal respectively with How the Engine Works, 
The Elements of a Motor Cycle," ‘‘ Carburettors and Carbu- 
ration," and '' Locating Engine Faults," the different subjects 
being not only treated in an exhaustive manner but elucidated 
by clear illustrations. The first chapter should be especially 
useful to novices, as it deal very thoroughly with the prin- 
ciple of working of internal-combustion engines of both the four 
and two-cycle type, the latter of which has in recent times 
rade great strides as regards its adoption for motorcycle 
propulsion.—C.J.W., 


By FREDERICK Jons JEnvis-SMITH. Edited 


[^unamometera. 
London: Con- 


and amplified bv CHARLES VERNON Boys, 
stable & Co., Ltd. Price 14s. net. 


Than the late Rev. Frederick John Jervis-Smith, M.A., 
F. R. S., there was no man more competent to present to 
engineers an authoritative volume relating to dynamometers, 
a subject which Jervis-Sinith had made peculiarly his own. 
Though trained for the Church, the author of the work under 
review had immense mechanical aptitude, and soon after he 
tock charge—in 1886—of the Millard Engineering Laboratory 
attached to Trinity College, Oxford. he did work on the 
measurement of the torsion of rotating shafts which is the 
basia of the means now adopted on large turbine steamships 
for measuring the power transmitted by the turbines. We 
are reminded of this fact, and also of his interest in telephonic 
matters, in an excellent obituary notice which the editor of 
the volume, Mr. Charles Vernon Boys, F.R.S., has included 
in Jervis-Smith's monumental work. In his introductory 
‘hapter the author emphasises the importance of dynamo- 
metric methods, and quotes John Penn's dictum of 1858: 
There could not be too many dynamometers.“ which is 
peculiarly true to-day, when the need for exactitude in 
machine constmictinn and power measurement is greater than 
ever. As the author says, "the dynamometric test either 
a prime mover, such as a steam or gae engine, or of a 
driven machine, such as a dynamo or spinning loom, should 
‘arm a definite part of the workshop procedure of the 
mechanical and the electrical engineer, since such tests would 
definitely show progress or the reverse in the machine pro- 
duced in the works. 

The three classes into which dynamometers may he divided 
the gravity, the frictional, and the transmission forms—are 
-^5naidered in order by the author, and well-known types, such, 
for example, as those by Brotherhocd, Morin. Heenan and 
Froude, Morris and Lister, and Watson, are described with 
the help of illustrations, in which the volume is unusually 
rich, Jervie-Smith's own machines, of ccurse, not being 
„mitted. The chapter dealing with dyvnamometric tests of 
N. tor car engines and high-speed internal-cembustion engines, 
and the peculiar difficulties—e g., the necessity for flexible 
&«ouplings—which are introduced bv the testing cf such 
ecgines, is not the least interesting and valuable section of a 
book which the editor hae succeeded in bringing right up-to- 
date, and on which he is deserving of the congratulations as 
well ы the апке of all engineers engaged on testing work, 


NOTES. 


The Electrical Review" Telephone Namber.— 
We shall be obliged if our readers will kindly take note that the 
number of our telephone for the Editorial Department is unaltered, 
but for Advertisement and other business communications the 
number has now been changed from Holborn 933 to City 997. 


Field Telephones.—Before the Royal Society of Arte 
on July 28th, Mr. Chas. R. Darling delivered a special war leoture, 
with experimental illustrations, on Field Telephones.” The 
speaker dealt with the duties of the field telephonist, and with 
the components aud operation of field telephones as now used in 
the British Army. The Japanese were the first to make extensive 
use of the telephone in large scale warfare, and, during the past 
year of trench warfare, the telephone has proved an indispensable 
and generally the only practicable means of communication in the 
fighting zone. 

As source of current two ашай dry oells are invariably employed. 
These rapidly become exhausted, and the range of voltage for 
satisfactory communication is only from 1'5 to 1'3 volts per cell. 
A high-pitched bozzer is used for calling purposes and aleo for 
telegraphic oommunioation by Morse code. Speech transmission ів 
rarely practicable near the firing line. To save weight and space 
the induction coil and buzz2r may be combined in a single appa- 
ratus, and the latest Service buzzer, the D-Mark III, with bipolar, 
double-wound magnets and a double-ended reed oscillating about 
its centre, gives a remarkably pure and even note, considerably 
better than that given by older patterns of buzzer with reeds 
vibrating about one end. Watch pattern receivers and carbon 
granule microphones are invariably employed. With а head 
receiver strapped in position, a sleeping operator is awakened with 
certainty by the calling buzzer. Earth return is always employed, 
and sinoe the receiver cord forms part of the line circuit, there is 
special advantage in using two receivers in parallel, apart from 
the possibility of two persons then listening at once to important 
messages. The standard D-Mark III field set, complete with 
leather case, weighs just over 8 lb. Certain privately-manufac- 


` tured sets, which are now being used in addition to the Service 


equipment, are a little lighter, but have not the special Mark III 
buzz ar. 

For quite temporary communication, the Japanese practice of 
using siogle iron wire lines varnished for insulation, is generally 
followed. Sach wire is not worth picking up again. More per- 
manent installations demand the use of stranded steel wire with 
weatherproof insulation; copper is never used, chiefly on account 
of the ease with which it is broken. To prevent frequent interruption 
of sarvice by spies cutting wires ог by shell apliuters breaking the 
lines, an irregularly-constructed '" ladder” line is often used, this 
consisting of two main lines interconnected by as many rungs 
as possible. Many branches in the nstwork thus formed may be 
broken before through communication is interrupted, but it is not 
always easy to make the numerous joints required when laying the 
line, and earth faults at breaks may place the line out of service 
in wet localities before through connection is broken. An 
alternative is to provide multiple conductors brought into one or 
more intermediate dug - oute, but not interconnected by rungs. 
Operators in the intermediate dug-outs test the lines at frequent 
intervals and make crose-connections as required to replace a 
broken section of one line by the correaponding section of one of 
the other lines available, A broken line being thus disconnected, 
gives no trouble by earth faulta. 

In conclusion, Mr. Darling pointed out that drill, discipline 
and bravery were not sufficient to make a useful telephonist. 
Knowledge of the construction and methods of working and 
repeiring his instruments was essential, and the speaker suggested 
that teachers from polytechnics and secondary schools, now on 
vacation, should offer their services to train field telephonists. If 
electricity and physica teachers would do this, substantial units 
of trained telephonista could quickly be formed in every district, 
aud though his suggestion in this respect was not in any way 
" inspired," he hoped some definite arrangement might be made to 
apply the voluntary effort of technically trained civilians to this 
most important military need. 


Foreign Ттайе.—Тнкю Јоу Ficures.—The following 
are the electrical and machinery figures given in the offisial 
returns for Jaly :— 


IMPORTS, 

Electrical goods Month Ino, Seren Inc. 
and apparatus, of or monta, or 
excluding ma- July. dec. 1915. dec. 
chinery and un- £ £ £ £ 
insulated wire 93243 — 41,098 553.456 — 390,535 

Machinery ee 896,510. + 263,578 5,273,900 + 496,624 

EX Posts. 

Electrical goods 
and apparatus, 
excluding ma- 
chinery and un- 
insulated wire 262,051 ~ 92,534 1749,019 — 309,765 

Machinery .. 1,715329 — 1,589,659 11,515,970 — 11,258, 47. 


The Electric Vehicle Association of America.—The 
aunual meeting of the Association is to bs held in Cleveland, О. 
ín QOstober next, The Association now embraces 16 local 
eeotidua, and has au individual membership of 1,058, the 1.000 
mark having been passed in June last, 
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New Inventions Board.— The Minister of Munitions 
has conatituted a Munitions Inventions Branch of the Ministry, 
and has appointed as Comptroller Mr. E. W. Moir, M. Inst. C. E. 

The branch, which for the present is located in Armament 
Buildings, Whitehall Place, will have the duty of considering 
projects for inventions relating to munitions for warfare on land, 
or matters appertaining thereto. 

The Comptroller and staff of the branch will be assisted in their 
work of examination, and, if thought necessary, in the investiga- 
tion and development of any projects that тау be considered 
worthy of being developed, by a panel of honorary scientific and 
other experts. Amongst those who have accepted Mr. Lloyd 
George's invitation to act on this panel are :— 

Mr. W. Duddell, Dr. S. 7. de Ferranti, Dr. Glazebrook, Sir Robert 
Hadfield, Sir Alexander Kennedy, Mr. F. W. Lanchester, Mr. 
Michael Longridge, Mr. W. H. Maw, Sir Hiram Maxim, Sir Henry 
Norman, Mr. F. G. Ogilvie, Mr. James Swinburne, Sir J. J. 
Thomson, and Mr. A. J. Walter, K.C. 


All communications should be addressed to the Comptroller at 
the above address, 


Institution and Lecture Notes.— Institute of 
Metals.—The following are amongst the papers to be submitted 
at the meeting of the Institute of Metals on September 17th :— 
„The Corrosion of Gun-Metal,” by Dr. C. H. Desch ; “A Thermo- 
stat for Moderate and High Temperatures,” by Mesers. J. L. 
Haughton and D. Hanson : (а) “ Structural Changes in Industrial 
Brasees,” (5) “Hardness of Copper-Zinc Alloys,” by Dr. D. 
Meneghini ; Specifications for Alloys for High-Speed Superheat 
Steam Turbine Blading,“ by Mr. W. B. Parker; Detection of 
Internal Blow-holes in Metal Castings by Means of X- Rayr, by 
Mr. C. H. Tonamy. Farther particulars can be obtained from 
Mr. G. Shaw-Scott, Secretary, Caxton House, S.W. 

British Association.—Amongst the papers to be read at the 
meeting on September 7th-11th, st Manchester, are the following : 
—" Thermal Efficiency of a Gas Engine,” by Professors Asakawa 
aud Petavel; " Apparent Specific Heats in Gaseous Explosions,” by 
Prof. W. M. Thornton; Gas. Producer for Steam Boilers, by Mr. 
E.C. Milla; Thermal Conductivity of thin Air Films," by Mr. 
A. A. Griffith; Electric Oscillations in Coupled Circuits,” by Dr. 
Ecoles and Mr. A. J. Makower ; "Capacity of Aerials,” by Prof, 
G. W. O. Howe; and Eidy-Current Losses in End-Piates of Turbo- 
Generators,“ by Prof. Miles Walker. 


Volunteer Notes. — ENGINEERING INSTITUTIONS! VOLUN 


TEER TRAINING COR PS.— Headquarters — Marconi House, Strand, 
London, W. C. 


Company Orders. - By Lieut.-Colonel C. B. Clay, V. D., Com- 
mandant. for week ending August 21st, 1915. 

Monday, Wednesday and Friday.— Drills, 6.30 and 7.30 p.m. 

All applications for enrolment should be sent to the Com- 
mandant, Marconi House, Strand, from whom all particulars can 
be obtained. E. G. FLEMING, 

Company Commander and Acting Adjutant, 


The General Committee of this Corps includes the names of 
many of the prominent members of the three principal branches 
of Engineering, and among them we note the Presidents and also 
the Secretaries of the Institutions of Civil, Mechanical and Elec- 
trical Engineers. The Corps has not only the hearty support of 
the heads of the engineering profession, but is warmly supported 
by General Sir O'Moore Creagh, V. C., the General advising the 
Central Association V.T.C. 

To enlarge the usefulnesa of the Corps further recruits can be 
accepted either from among the membersbip of the Institutions, 
or from others who are willing to be trained in fortress engineer- 
ing work under the Staff of the London Electrical Engineers 
(T.F.), at their Headquarters in Westminster. 

3BD BaTTN. (OLD Boys’) CENTRAL LONDON REGIMENT (VOLUN- 
TEERS).—Battalion Orders by Colonel S. G. Grant (ОВ зег Com- 
manding), Thursday, August 11th, 1915 :— 

Week-end Parades,—Saturday.—The Battalion will parade aa 
strong as possible at Cumberland Gate, Regent's Park, 2 30 p. m., 
on Saturday next, the 14th inst., and proceed by march route to 
Wembley, vid Gladstone Park. Dress: Fall parade kit with 
rucksacks. 

Sunday, 7 a. m., Reveille ; 10 a.m., Church Parade; 10.20 a. m., 
Parade under Company Commanders; 2.15 p. m., Battalion Parade. 

Musketry.—Acton Ravge will be open for those who have not 
yet qualified, as follows :—Tuesdays, 2.30 p.m., " B" and D Com- 
panies; Thuredays, 2.30 p.m., “А” and "C" Companies; Satur- 
day, voluntary. First 21 men sending in their names to Head- 
quarters not later than Friday, 6 p.m. 

Bisley Na nge. — Ona Saturdays, as usual, for men who have 
qualified at Acton, and not yet shot at Bisley, 12.45 р m., at No. 9 
Barrier, Waterloo, under Sergt. Cotter aud Corp. Crabbe. Names 
to be in at Headquarters by Fridays mid-day. 


A. G. JOINER, Captain and Adjutant, 


Lieut. Greely and His Patent Insulator.—A good 
atory is told of the experiences of the late General A. W. Greely, 
at one time chief of the Signal Corps, U S. A., with a patent tele- 
graph insulator, 

Lieut. Greely—he was a plain lieutenant then—went to Texas 
in November, 1875, to build a telegraph line to San Antonio from 
Fort Brown, He had an insulator which he and other experts had 
gotten up in Washington especially for this line, It consisted of 
a well-lacquered sheet-iron cap over a dry wood screw and had the 


general appearance of a tomato can on the end of a broomstick, 
when in position. 

The line was built 400 miles and for two weeks or a month it 
worked like a dream. Suddenly warm weather set in. and when 
warm weather strikes lower Rio Grande it takes hold for keeps. 
The thermometer crawled up to 100, and after several weeks of 
this spell the line began to get mysterious kinks in it, There was 
trouble somewhere and plenty of it. The line was not down, but 
it seemed to have its grip on all through messages. San Antonio 
had to do all its business with Fort Brown by relaying at Laredo. 
In a few days Laredo could only telegraph as far as Ringgold 
Barracks, south, or to Fort Clark, north, and through messages 
from San Antonio to Fort Brown had to stop off three times en route 
and take a rest. At the end of the week the trouble was worse, 
yet Lieut. Greely sent couriers galloping down tbe whole circuit. 
They could not find a place where the wire was down or in contact 
with trees or with anything else, but they reported something 
queer with the “insulators.” Lieut. Greely was wild with 
indignant surprise. The idea of an insulator going wrong which 
had been concocted in Washington especially for Texas. Still the 
telegraph line was not working any better as a telegraph line than 
as a fish line or a clothes line, во he borrowed a mule from a 
quartermaster and started out to investigate. He came back in 
light marching order that evening with a sad secret in his heart, 
several lumps on his countenance and minus the wayward army 
mule. 

The simple truth was that the Texas hornets, which are lazy 
beasts, thought the new insulators were a shelter kindly provided 
by the Government for their special use and had gone to work and 
filled every blessed one of them from San Antonio down with mud, 
sour honey and general cussedness and the line was literally 400 
miles of Hades in active eruption, Lieut. Greely wrote to 
Washington experts, who promptly got a new breed of insulators, 
solid as a brick and burglar proof. They were shipped and Lieut, 
Greely induced a gang of unsuspecting linemen to sign а cast-iron 
contract to take the old insulators off. The "repairing " 
left Fort Brown on April 10th. By this time the horneta had 
raised an uproarious family in each insulator and the first lineman 
who shinned up to serve the writ of ejectment got a dose of trouble 
that made his hair curl, and m his haste down let the pole elip 
up through his hands, burning them, besides taking all the buttons 
off his clothes. The way the hornets expressed their opinion of 
signal service hospitality was sinful. It cost the contractor 46 
able-bodied men, 19 barrels of bread poultice and а cask of refined 
arnica to "repair" the first eight miles, and Operations ceased. 
When the linemen got so they could see well enough out of one 
eye to shoot, they went gunning for Lieut. Greely, but he had 


already fled the State in a blue fog, and the next that was heard 


of him he had barricaded himself somewhere in the neighbourhood 
of the North Pole. The line remained in an active and warlike 
status until winter and the telegrams were forwarded by the aid 
of a slow but persevering mule. After the firat blizzard had 
calmed the hornet families into solid lumps, the contractor resumed 
his labours and recouped his loss by shipping the insulatora to 
Baltimore for canning clams, and seven dozen crates of assorted 
stings to England for sale as sewing machine needles.— Telegraph 
and Telephone Аде, 


Fatalities.—George Fernie, а young electrical engineer, 
was killed almost instantaneously in the new pit at Kinglassie 
Colliery, Fife, through coming into contact with a live wire. 

Archibald Hemingway, 39, а car cleaner іп a Halifax tramway 
shed, was cleaning the top of a double-decked car when another 
cleaner heard a soream and saw Hemingway lying on his side in a 
state of collapse. He died shortly afterwards. It is thought that 
the insulation of the electrical equipment of the car was damaged 
in the storm the previous day, and that Hemingway touched a 
live part. 


Appointments Vacant.—Three shift engineers (£104) 
and switchman (37s. 6d.), for Birmingham electric supply depart- 
ment. Particulars are given in our advertisement pager. 


Educational Notes.—UNIVEBSITY or EDINBURGH.— 
The preliminary or entrance examinations in the Ecgineering 
Department will be held in September for the new session, which 
opens on October 12th. 


NORTHAMPTON POLYTECHNIC INSTITUTE.—The Engineering 


Day College entrance examinations in Civil, Mechanical, and 


Electrical Engineeriog will be held on September 28th and 29th. 
Day Courses commence O»tober 4th. Particulars are given in our 
advertisement pages. 


Smoke Abatement.—The proposed Smoke Abatement 
Exhibition to be held at Glasgow has been postponed, at the 
request of the Board of Trade Armaments Committee, as manu- 
facturers at present employed in the manufacture of. munitions 
who might exhibit require all their time and attention for the 
output of Government work. 


Capturing Foreign Trade.—The following letter, 
signed W. G. S.,“ appeared recently in the Journal of the British 
Chamber of Commerce for Italy (Inc):—" Will you allow me to 
point out how our foreign trade is handicapped’? I am a com- 
mercial traveller representing & British house on the Continent of 
Europe. Fortunately for me, my firm haa adopted the metric 
system, otherwise business would be impossible. There are, how- 
ever, thousands of Britieh manufacturers who could get a footing 
in Continental markets, but who fail to do so, not through any 
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fault in their products, not even because their prices may happen 
to be high. but solely because they refuse to quote and invoice 
in decimal coinage and in metric weights and measures. 

Time after time have customers shown me offers received from 
British firms, the same being made out in £ s. d., cwt., qr., Ib., ft., 
in, Ko. What we have to realise is that such offers are largely 
meaningless to the Continental buyer, and that if we wish him to 
Lge am our goods we must at least make ourselves intelligible 
to him. 

“ Naturally, great waste and inconvenience are caused in having 
to convert from one system to the other, Why, then, cannot we 
as a nation boldly adopt the international standards, and во 
fecilitate our trade with other countries 

“The metric system is now taught in our elementary schools. It 
is so simple that it can be mastered in a few minutes, It is oon- 
ducive to accuracy and rapid reckoning. Being а time-saver, it 
lowers the cost of production. We wish to extend our foreign 
trade. Then why handicap ourselves by retaining methods which 
our competitors have discarded as obsolete? 


New Battery Signalling Bell.—At a meeting of the 
North of Eagland Institute of Mining and Mechanical Engineers 
at Newcastle-on-Tyne, on the 7th inst., Dr. W. M. Thornton read 
а paper on A New Battery Signalling Bell.“ He spoke at some 
length on the igniting power of an electric break-spark, and in 
demonstration caused a considerable explosion, which left no sign 
upon the bell apparatus. The new device, which could be fitted 
to any existing bell, was a small attachment by means of which 
the spark at the trembler contact was prevented, the current 
which caused the spark being diverted through a by-pass. So long 
aa the device was in normal action ignition could not occur. In a 
letter, Mr. H. R. Kempe (late of the G. P. O.) expressed the opinion 
that the use of the device should be made compulsory, while Dr. 
Wheeler, of the Home Office, wrote that he had tested the new 
bell, and could testify to ite efficiency. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether. connected with the 
technical or the commercial side of the profession and industry, 
alse electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Officials.— The Salford Electricity 
Committee has granted permission for the borough electrical engi- 
neer to act on the Sub-Committee of the Manchester Munitions 
Committee, with respect to the appointment of inspectors for the 

n of war materials, 

The Ilkley District Council has approved the appointment of 
Мв. B. Н. BILL as electrical engineer and manager as from August 
let, at an annual salary of £250. Mr. Bill received his early 
training at Birmingham University and with the Westinghouse 
Co., including six months in America. Afterwards he visited South 
Africa, and upon his return was appointed chief electrical engi- 
neer to the Mersey Dock Board ; he was later chief engineer of a 
large brewery in Birmingham, but resigned this post to take the 
position of clerk of works in succession to Lieut, Wilkinson, of 
Harrogate, who is now a prisoner of war in Germany. Mr. Bill 
was granted a commission in the Army Service Corps at the out- 
break of war—he having already resigned his position with the 
Birmingham brewery to take up a position in Germany, which he 
had to relinquish owing to the war—and was engaged in com- 
maandeering motor vehicles for the service. His commission was, 
however, later cancelled on account of an old bullet wound. 

The Kingston-on-Thames T.C. has increased the salary of Mr. 
K15GHAM, chief assistant at the electricity works, to £3 per week, 
with an advance to £3 10a, in November next, and to £4, a year later, 

Mr. W. E. CLABET, station superintendent at the Maidenhead 
Corporation electricity works, has aocepted the appointment of 
chief electrical and mechanical engineer to the British Xylonite 
Co., Ltd. He is succeeded by Мв. W. LEIGHTON CHUBB, of Stafford. 
Mn. H. D. GAMBLE, of the electricity staff, has also reeigned. 

Мв. DaviD Юсхн, of the Kilmarnock electrical and tramway 
department, who has received an appointment in London, bas been 
pen with a suit case, and an umbrella for Mrs. Dunn. Mr. 

was formerly with Messrs. Siemens Bros. and the Silvertown 
Co. and for six years had charge of the electric power plant at 
Messrs. Andrew Barclay's works. 

We are informed that an error occurred in the paragraph in our 
last issue, which stated that Мв. В. Н. Fox had been appointed chief 
electrical engineer at Musselburgh; Mr. Fox has been appointed 
chief assistant engineer, and his salary is not as stated. 

Мв. R. Н. Parsons, superintendent of the municipal power 
plant at Edmonton, Alta., has tendered his resignation to the Com- 
missioners, and has returned to Manchester, England, where he is 
now connected with a large factory engaged in the manufacture of 
munitions of war. Мв, C. E. Cope, chief engineer of the plant, 
has been recommended to sucoeed Mr. Parsons. 


Tramway Officials.—Another Blackburn soldier has 
been commended for gallantry in the field, the honour falling to 
Private F. GERTSON, who waa formerly employed in Blackburn 
Corporation tramway department. 

The marriage took place at Oxton, on July 31st, of LIEUTENANT 
SAMUEL WILFRID CARTY, of the Army Service Corps (Mechanical 
Transport), who was chief of the overhead line department of the 


Birkenhead Corporation Tramways, and Miss Maud Eleanor Hedley 
daughter of the late Mr. Matthew Hedley, Chief Inspector, Dapart- 
ment of Agriculture for Ireland. 

Мв. C. R. EVERSON has been appointed manager of the Ply- 
mouth Corporation Tram ways for a period of three years, at £450 
per annum, with house. 


General.— The marriage took place last week at 
Hallgarth Church, of Мв. J. CRAGdR, electrician at Horden 
Colliery, and Miss Edith Thompson, daughter of Mr. John 
Thompson, Sherburn Hill (Co. Durham). 

Second-Lieut. ARTHUR R, CROKER, who was on the staff of the 
British Insulated and Helsby Cables, Ltd., of Preacot, has been 
wazetted temporary Lieutenant in the Second Field Company, Home 
Counties’ Divisional Engineers. 

Lance-Corporal P. V. STENT, of the Fifth Service Battalion, 
Oxford and Bucks Light Iafantry, who was on the staff of Меевгв. 
7 & Robinson, has been awarded the D.C. M. for service in 

rance. 

On the occasion of his marriage to Miss Nellie Howard Halford, 
elder daughter of Mr. John Halford, of Rugby, MR. JoHN P. 
THOMPSON, son of Councillor J. Thompson, J P., of Stanhope (Co. 
Durham), has been presented with a marble clock by the staff of 
the Loughborough Electrical Eagineering Co. 

Im the list of aliens to whom certificates of naturalisation were 
granted during July the following appear :— 

CHRISTIAN FREDRIK BARNHOLDT (Sweden), electrical engineer, 
residing at Preston. 

FREDERIOK WILLIAM BECKER (Germany), telegraph engineer, 
residing at New Barnet. 

Мв. A. 8. BRODIE, contract manager for the Post Office tele- 
phones at Blackburn, is about to leave to take up a similar appoint- 
ment at Aberdeen, and it is understood that the Blackburn 
vacancy is to be filled by the transfer of Mr. SHEABS, who is at 
present contract manager at Chester. 

Lance-Corpl. WM. STENTON, 8th Batt. Manchester Regiment, 
who has just been awarded the D.C.M., was till revently employed 
at the British Westinghouse Co.'s works. 

Мв. V. A. F. BELLAMY, second assistant engineer of the Manx 
Electric Railway Co. has been appointed assistant outside super- 
visor to Messrs. J. B. Saunders & Co., of London. 

Мв. D. Н. білок, of the firm of Meessre. Bauer, Imrje & Slack, 
chartered patent agents, has been promoted to the rank of Captain 
in the Kent Fortress R.E. (Lights Companies), 


Roll of Honour.—Rifleman HENRY OaKWELL Woop, 
of the Rifle Brigade, who was on the staff of the Kingston-on- 
Thames Corporation electricity department, has been killed in 
action in France, 

Private ROBERT DENNIS, of the 7th Battalion Lincs. Regt., who 
was with the Urban Electricity Co., at Stamford, has been killed 
in action. He joined the regiment last August, although in his 
50th year, and went to the Front a month ago. With the 2nd 
Linooln Regt. he went through the Boer War. 

Private A. H. Day, of the 7th West Yorkshire Regiment, who was 
on the electricity staff at Leeds of the Great Northern Railway 
Co., has died from wounds received in action. 

Sergeant GEO. WM. JACKSON, D.C. M., of the Coldstream Guards, 
who has been killed in action in France, served his apprenticeship 
with Mesars, Siemens Bros. at Stafford. He joined the Guards last 
September, and went to France in December, 

Lieut. H. L. Downes, of Messrs. Downes & Davies, electrical 
supply agents, of Stanley Street, Liverpool, is reported as 
“believed to be killed in action in France. Lieut. Downes was 
last seen during a bombardment of the trenches, getting bombs 
through to the front. He was in the Irish Battalion of the King’s 
Liverpool Regiment, and went to France in April. 


Obituary.—The death recently occurred of Мв. ERNEST 
J. Mayne, late of the electricity supply department, Dublin. 


Will.—The estate of the late Mn. C. E. P. SPAGNOLETTI, 
of Frognal Lane, Hampstead, late chief electrical engineer to the 
Great Western Railway Co., has been proved at £35,070. 


NEW OOMPANIES REGISTERED. 


— 


Snyder Electric Furnace Co., Ltd. (141,210).— This com- 


pany was registered on August 6th, with a capital of 1.000 in £1 shares. 
to acquire and turn to account any inventions relating to the manufacture. of 
iron, stecl, metals and chemicals of all kinds, to carry en the business of 
(leetrical, mechanical and general engincers, founders, machinists, tool makers, 
chemical manufacturers, e, The subscribers (with. ono suare each) are: 
G. J. Stock, The Villas, Middleton St. Сега, Даги Чол, analytical chemist; 
C, J. H. Stock, 34, Swinburne Road, Darling tan, апла chemist. Private 
company, The number of directors is not to be fos. than three or mer 


than seven; the first are б. J. Stock, C. J. Н. Stok. G. H. Watson, and 


F. T. Snyder. Qualification, I. Solicitors: Watson & Watson, Darlington. 
Registered by Jordan & Sons, Ltd., 116-7, Chinois Peme, W.C. 
Accumulators, Ltd. (141.197).—This company was regis- 
tered on August 6th, with a capital of 00. in gob shores, to carry on any 
business bearing on the application or eiplovinent af eteetricitw, electrical 
batteries and accumulators, an! {һе business ot engineers, machinists, ete. 
The subseribers (with one share each) are: W. J. Matthews, 69, Freeprove 
Road, W., accountant; H. Fulton, 1, Lawrence Pountaey Hill, E.C., solicitor 
Private company. The number of dir-cturs is not to be less than two or 


morc than five; the subscribers are to appoint the first directors. Qualifica- 


tion, one share. Registered office: Maybury Hill, Woking. 
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Irish Hydro- Electric Syndicate, Lid. (141,203 .—This com- 
pany was registered on August 6th, with a capital of £10, in 10,000 ord. 
shares of £1 each and 10,000 shares of Is. each, to acquire water and other 
power. and rights and concessions in respect of the use of waterfalls, rivers 
and waterways for the generating of power, and any other оры: and 
hereditaments, to carry on the business of suppliers of power by water and 
electricity, etc. The subscribers (with one share each) are: E. J. Hayman, 
18, St. Swithin's Lane, E.C., secretary; W. Pocock, 11, Bowen Road, Harrow, 
clerk. Private company. The number of directors is not to be less than two 
or more than five; the subscribers are to appoint the first. Registered by 
Ingle, Holmes Sons & Pott, Capel House, E. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Simmonds Brothers, Ltd.—Charge (supplemental to vari- 
ous agrecments) on moneys payable under army contracts, dated July 22nd, 


1915, to secure all moneys due or to become due from company to Parrs 
Bank, Ltd. 


Colley’s Patents, Ltd.— Particulars of £6,000 debentures, 
created by resolutions of January 2nd, 1906, March 14th, 1907, and July 8th, 
1915, filed pursuant to Section 93 (8) of the Companies (Consolidation) Act, 
1908, the amount of the present issue being £3,000. Property charged: The 
company’s undertaking and property, present and future, including uncalled 
capital, No trustees. 


Carville Site and Power Co., Ltd.—Issue on July 28th, 
1915, к £510,000 debentures, part of a series of which particulars have already 
been filed. 


La Plata Electric Tramways Co., Ltd. (101,431).—Capital, 
450,000 in 200,000 pref. and 250, ord. shares of 41 each. Return dated 
May lith, 1915. All shares taken up; £170,007 paid on 170,007 pref.; 4,279,993 
09000 as paid on 29,993 pref. and 250,000 ord. Mortgages and charges: 
4100, 000. : 


Nairobi Electric Power and Lighting Co., Ltd,—Issue on 
July 26th, 1915, of £1,000 debentures, part of a series of which particulars 
have already been filed. t 


Hart Accumulator Co., Ltd.—Charge on 35 and 10, Marsh- 
gate Lane, Stratford, dated July 27th, 1915, to secure all moneys due or to 
become due from the London County and Westminster Bank, Ltd., Lothbury, 
Е.С. 


Pritchett and Gold and Electrical Power Storage Co., Ltd. 
—Deposit on July 29th, 1915. of deeds of freehold land and buildings at High- 
fields, Feltham, dated July 29th, 1915, to secure ull moneys due or to become 
due from company to Barclay & Co., Ltd., 95, Victoria Street, Westminster. 
Stumped .to cover £54, 


CITY NOTES. 


Tyneside Tramways and Tramroads Co. 


THE directors’ report for the half-year ending June 30th, 1915, 
shows a surplus of receipts over expenses of £5,411, which, 
with the balance brought forward from last half-year of £732, 
makes a total to the credit of profit and loss account of £6,148, 
and after deducting interest on debentures, loans, etc.. 
amounting to £1,012, there remains an available balance of 
£5,131. This profit the directors propose to appropriate as 
follows :—Dividend on preference shares at the rate of 5 per 
cent. per annum (less income tax), £601; dividend on ordinary 
shares at the rate of 8 per cent. per annum (less income tax), 
42.008: reserve for renewals, depreciation. and other con- 
tingencies, £1,200 (this, with £303 interest on investments, 
will increase the fund to £90,666); reduction of registration 
and formation expenses, etc.. £390. leaving to be carried for- 
ward to next half-year £991. The traffic receipts show a 
decrease of £492, as compared with the corresponding period 
of last: year. The shareholders are asked to sanction the 
contribution by the company to charitable purposes in con- 
nection with the war of a sum not exceeding £900 during the 
half-year ending December 318, 1915. . 

The half-vearly meeting of the company was held at 
Newcastle-on-Tyne on the 10th instant, Dr. J. T. Merz (the 
Chairman) presiding. In moving the adoption of the report, 
the CHAIRMAN said the revenue had been £400 less than in 
the corresponding half-year. and the profits had been almost 
exactly the same as last half-year. A very large item in the 
receipts in the first half of the year was usually the holiday 
traffic; this traffic, owing to the races at Gosforth Park not 
having been held this vear, had been very much less. Thev 
had lost in that way, compared with the corresponding half- 
vear, £1.457, but on the other side they had made up about 
£1,000 on the ordinary traffic, owing to the increased work- 
men’s traffic. They had been obliged to run fewer cars owing 
to the reduced staff. The receipts per car mile had gone up 
from 10.48d. last year to 11.06d., and the expenses had gone 
up from 6.58d. to 7.15d. The expenses had been the same 
for the half-year as in the corresponding six months. although 
wages had gone up. Their men had been very loyal, and had 
worked considerable overtime. The dividend they proposed 
wis the eame as last year. The reserve fund amounted to 
£20,666. They had invested £20.306, but as against that they 
had a debt to the bank of 04.000. They had exercised the 
option of converting Consols into War Loan, and they would 
hold over £9,000 in the Loan, which would be nearly half of 
their reserve fund. This would mean an increase of £23 in 
their income. Thev had insured against aircraft and bom- 
bardment for £20,000. and that would cost about £86. The 
traffic receipts were still going up. 


Mr. George E. HENDERSON seconded the adoption of the 
report, which was carried. ee oe 

A letter was read from two shareholders protesting against 
the proposal to devote £200 to charitable purposes. It was 
stated that a similar sum was given last half-year. 

The CHAIRMAN explained that they had only spent £132 of 
the sum last voted, of which £98 was paid to the dependents 
of men who had enlisted, so that only £34 was spent on 
charitable contributions, which was equal to the amount that 
the emplovés had spent. 

The ineeting agreed to the proposed contribution. 


French Electrical Companies. 


The extracts published a few weeks ago from the annual 
reporte of various French supply companies showed, in general, 
that they have suffered from the effects of the war, whilst in 
the case of the Parisian companies in particular a further dis- 
advantage was experienced by the transfer of their under- 
takings within the municipal area of the city to the Com- 
pagnie Parisienne de Distribution d’Electricité at the begin- 
ning of 1914. The unfavourable results find fresh confirma- 


tion in the following list of other companies engaged both in 


the supply business and transport services :— 

The Compagnie Générale de Distribution d' Energie Elec- 
trique records net profits of £28,000 for 1914 on an ordinary 
share capital of £640.000, this sum comparing with 250,900) 
in 1918. No dividend is in contemplation, whereas £1 per 
share was distributed in the previous vear. 

The Société Lyonnaise des Forces Motrices du Rhéne earned 
net profits of £97,000 in 1914 on a share capital of £1,200,000. 
The sum of £41,000 has been allocated to an experiment 
account, and the balance allows of the distribution of 12s. 7d. 
per ordinary share, as contrasted with 18s. 9d. in 1913, but 
the holders of deferred shares, who received 19s. 7d. in 1913, 
have been passed over for 1914. 

The Compagnie des Tramways de Paris et du Departement 
de la Seine, which has an ordinary. share capital of £2,200,000, 
realised net profits of £70,000 in 1914. as contrasted with 
£87,000 in the preceding year. Notwithstanding the decrease, 
the dividend remains at 8s. per share, as in 1918. As fresh 
capital is needed, and the issue of a definite loan appears to 
be doubtful of success for the present. it is intended to raise 
the money by the offer of short-term bonds for £500,000. 

The Compagnie Générale des Omnibus de Paria, which not 
only monopolises the motor omnibus services, but also the 
principal tramways in the central parts of the city, reports 
that the conversion of the lines to electric traction was corn- 
pleted in 1914. After the motor 'buses were requisitioned by 
the military authorities the receipts were solely derived from 
the tramway traffic, the compensation paid for the vehiclee 
being £893,000, which is said to represent an appreciable loss 
to the company. "The net profits have permitted of the pay- 
ment of a dividend of 16s. per share on the capital of 
£3,320,000, the loan capital amounting to £4,000,000. 

The Société Le Triphasé (Nord Lumiére), which is a subsi- 
diary of the Secteur de la Place Clichy, experienced a heavy 
decline in the net profits in 1914 in consequence of the dear- 
ness of coal and the great diminution in the consumption to 63 
per cent. of the former average consumption. As а result. 
the net profits receded from £143.000 in 1913 to £8.000 last 
year. and the dividend from 99s, 3d. per share to no distribu- 
tion in the two vears respectively. The ordinary share capital 
is £607,000, and the loan capital £453,000. of which the sum 
o £365,000 is invested in other electricity supply under- 
takings. 

The Société du Secteur de la Place Clichy, whose supply 
undertaking was absorbed by the Compagnie Parisienne de 
Distribution d'Electricité on January Ist, 1914, has since 
devoted its efforts to the supervision of subsidiary companies. 
including the Triphasé. The net profits for 1914 are returned 
at 416.000. as compared with £100,000 in 1918, when a divi- 
dend of £5 8s. per share wae declared, but no distribution is 
proposed for last vear. The repayment of share capital of 
£240,000, which was decided upon in July. 1914. has been 
rendered impossible, as the partial disposal of shares held 
in the Triphasé has been out of the question under the 
changed circumstances. 

The report of the Société d'Eclairage et Force рат UElec- 
tricité, which was formerly known as the Secteur Rothschild, 
discusses the unsound rivalry which prevailed among the 
different lighting companies in connection with competitions 
for concessions, and mentions that the concession for the dis- 
triet of St. Denis has been transferred to the Compagnie 
Parisienne de Distribution. At present the Société d’Eelairage 
only carries on. or is interested in, suburban and provincial 
concessions, and under the altered conditions the gross profits 
declined from £166.000 in 1913 to £34,000 last vear, and the 
net profits from £38,000 to 422.000 in the two years respec- 
tively. It is, however, not intended to pay any dividend. 


Victoria Falls and Transvaal Power Co., Ltd. 


THE report for the year ended December 31st, 1914, states 
that the issued share capital amounted to £3.000.000 and the 
debenture capital to £4.543,990, £82.550 of the 51 per cent. 
second mortgage debentures having been purchased during 
1914, towards the amounts falling due for redemption in 
January, 1915, and January, 1916, in the terms of the trust 
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deed. The year's business has resulted in a proni of £555,694, 
which, with the £105,199 at the credit of the profit and loss 
account as at December 31st, 1913, remaining after payment 
of the dividend on June 17th, 1914, makes a gross total of 
£660,893. After providing for interest on debentures for the 
year 1914, amounting to £234,843, and for depreciation, income 
tax. etc., amounting to £159,603, the balance remaining is 
£266,447, in respect of which a dividend was declared on 
December 17th last, at the rate of 6 per cent. per annum, 
less income-tax, for the six months ended June 30th, 1913, 
on tbe preference shares, and a further dividend on the pre- 
ference shares also at the rate of 6 per cent. per annum, less 
income-tax, for the ten months ended April 30th, 1914, was 
declared on June 10th, 1915. These dividends were paid on 
January 6th, 1915, and June 21st, 1915, respectively, and 
absorbed £160,000, leaving £106,147 to be carried forward. 
Since the last report three 10,000-H.P. compressors have been 
brought into commission, together with the necessary boiler 
plant, etc., and considerable extensions to the air pipe system 
of the Rand Mines Power Supply Co., Ltd., have been made 
and put to work. At the Brakpan power station 33,500 н.р. 
of electrical plant has been added and half of this is now in 
ccmmission. 
reserve of air and electrical plant installed at their several 
stations. The judgment which was given against the company 
in the action by the Consolidated Langlaagte Mines, Ltd., 
was reduced by the Appeal Court from £29,000 to £19,000. 


The directors record the death of Mr. R. G. Fricker, and the vacancy on 
the board has beer filled by the appointment of Lord Brabourne as a director. 
Mr. H. L. Cripps retires in accordance with the Articles, but on account of 
ill-health his name is not submitted for re-election. On the outbreak of war, 
Mr. Rathenau. bein a German subject resident in Germany, ceased to be a 
director. The Press has since reported the death of this gentleman. Mr. 
Brakhan resigned his seat on October 15th last. 
these two vacanci-s. 


Annual meeting: August 20th. 


Puebla Tramway, Light and Power Co., Ltd.— 
According to the Financial Times, a meeting of the holders of the 
first mortgage thirty-year 5 per cent. gold bonds was recently 
held in London, at which a resolution sanctioning the modification 
of the rights of the bondholders was unanimously passed by votes 
representing upwards of two-thirds of the outstanding bonds, 
The effect of the resolution is to make the interest on the first 

е bonds during the five years from January Ist, 1915. 
payable only if and when there are any earnings of the company 
available for the purpose; to enable the company to satisfy any 
interest unpaid st the expiration of five years by the issue of 
5 per cent. non-cumulative income warrants at par; to suspend 
the operation of the sinking fund for a period of five years, and to 
extend the date of maturity of the bonds for five years from 1937 to 
1942. The service of the prior lien bonds has been duly met, 


L. & N. W. Railway Co.— This company held a special 
meeting last week, at which authority was given for the issue of 
new preference stock in place of consolidated stock authorised in 
1901, and not now required. The issue is for £1,500,000 10-year 
redeemable preference stock, which is required for the completion 
of the Euston and Watford Electric Railway, and for other pur- 
poses. The price of issue is 96, and the interest 4j per cent. 


Oldham, Ashton and Hyde Electric Tramways 
Co., Ltd.—The directors have declared an interim dividend of 
5 per cent, per annum on the ordinary shares for the past half. 
year, payable on the 16th inst. 


Chelsea Electricity Supply Co., Ltd.— The directors 
have declared an interim dividend at the rate of 4 per cent. per 
annnm, leew income-tax, on the ordinary shares for the half-year, 
payable on September 15th. 


Northampton Electric Light and Power Co., Ltd, 
—The directors have declared an interim.dividend at the rate of 
5 per cent. per annum (6d. per share) on the ordinary shares for 
the past half-year. 


Telephone Development Co., Ltd.—The accounts for 
the year to June 30th show a surplus of £10,158, which it is 
proposed to carry forward. 


Western Union Telegraph (Co.—The report states 

that for the six months to June 30th the income was $24,019,260 ; 

including maintenance and reserves, $19,359,745 ; interest 

on bonds, $668,600 ; net income, $3,990,915, being an increase of 
$1,891,080 above the corresponding period of last year. 


South Metropolitan Electric Light & Power Co., 
Ltd.—The transfer books and register of members will be closed 
from August 18th to 81st, 1915 (both days inclusive), for the 

ration of warrants for dividends payable 51st inst. on the 
7 per cent. cumulative first preference shares and 6 per cent, 
c? mulative second preference shares. 


Brompton and Kensington Electricity Supply 
Cerporatiom, Lid.—Interim dividends for the half-year to 
June 30th—On the ordinary shares at the rate of 9 per cent. per 
annum (less tax); on. the preference shares at the rate of 7 per 
cent. per annum (less tax). 


The combined companies have now an ample - 


It is not proposed to fill. 


STOCKS AND SHARES. 


'lTugsbaY EVENING. 


An unusual number of interesting incidents have developed 
this week in the Stock Exchange markets; and although, 
generally speaking, the volume of bueiness is meagre, in cer- 
tain sections there has been something approaching activity. 
This is more particularly the case with the-Marconi group; 
while upon Brazilian Tractions, and various of the companies 
—Canadian and American—engaged on war work for the 
Allies, a lot of attention has been focused by reason chiefly 
of the boom in industrial shares on the other side of the 
Atlantic. | | 

On this side, we have seen nothing so sensational аз that 
provided by the trans-ocean brigade in Wall Street, The 

ndon Stock Exchange does not deal, for instance, in 
Bethlehem Steel shares, the price of which has risen from 30, 
some fifteen months ago, to about 300 at the present day. 
Markets here are unacquainted with Electric Boats—whatever 
these may be—the price of which gyrates to the tune of 80 

aints a day, and seems to think nothing of it. Westing- 
ouse issues are known on this side only through the medium 
of the British Westinghouse capital—the shares and deben- 
tures in the local company moving not at all what time their 
namesakes in America are undergoing all sorts of volatile 
fluctuations, 

The boom over there, however, has certainly been instru- 
mental in waking up the Marconi market, and also in stimu- 
lating business in New York Telephone bonds, as well as in 
a few other specialised departments. The market for the new 
War Loan has settled down to a steadiness and composure 
which have an effect in permitting public interest to switch 
oa to other markets. Several of the big Home Railway com- 
panies are known to be contemplating fresh issues of capital, 
following the example of the London & North-Western and, 
some months ago, of the North-Eastern Railway. 

Mexican stocks and shares show a reviving tendency. The 
Latin-American Conference, held a few days ago in Washing- 
ton, has been adjourned to New York, where it is to be 
resumed when the spell of torrid weather is broken. A caustic 
observer remarked that in dealing with such hot stuff as 
Mexico, it might have been supposed that the warmer the 
weather, so much the more appropriate it was. There does 
seem to be a chance, however, of serious effort being made at 
last by the United States to explore the possible avenues 
leading to pacification, although, as we have pointed out 
previously, such talk in the past has so frequently proved 
abortive, from the practical point of view, that scepticism may 
be pardoned for demanding visual proof of good intentions 
before it invests money in Mexican securities. 

At all events, Mexican Light & Power shares are in timid 
demand at a rise of about 5 points, and the Company’s first 
mortgage bonds, which were marked down to 40, have 
steadied to their previous quotation of 45. Mexico Trams are 
better also, and it is possible to sell certain of the issues 
which for weeks past have been a drug in the market. 

The cut in the dividend announced by the Brazilian Trac- 
tion Co. was followed almost immediately by a vivid rise in 
the price of the common shares, which carried it to 51 before 
a slight reaction occurred which took it back to 49}. Bv odd 
coincidence, the rise took place on the day following the 
declaration of the decreased dividend, from which it was 
inferred that there must have been bears who were only 
waiting for the news to be announced before they endeavoured 
to cover their tracks. In this supposition there was a reason- 
able amount of likelihood; but, as it happened, just about 
that time the Brazilian Government rather unexpectedly paid 
off some of its treasury bills, and this evidence of its financial 
position put fresh heart into the supporters of Brazilian 
issues in general. The company. as we have shown before, is 
doing well; and if it were not for the low rate of exchange, 
the 6 per cent. dividend could have been easily maintained. 
For the first five months of the company's current year, the 
aggregate net earnings of 18 million mile. showed an increase 
of 767,000 mils. above those of the corresponding period in 
the previous twelvemonth. 

Most, of the Latin-Canadian Power companies are making 
good money. The Alabama Traction announced that pay- 
ment of its bond interest will be resumed next month, and 
the expansion of earnings is quite satisfactory. The Con- 
solidated Gas, Electric Light & Power Co., of Baltimore. has 
a ueeful increase of $136,000 for the eleven months of the 
company's financial year, the total net earninge 2ang Dearly 
three million dollars. The Pennsylvania Water „ the 


Shawinigan and the Mississippi River Power Companies are 


all doing better than they were a year ago. The market in 
most of the securities is firm, from the reflection of the 
strength in the War Specials to which reference has been 
already made. Business in the United States advances sub- 
stantially month by inonth, but there is a good deal of depre- 
cation, even in New York, of the gamble which the specu- 
lators have set going in the shares of American-Canadian 
armament and allied companies. | 

The most active market of all at the present time, after 
that in the War Loan, is in Marconis. American Marconis 
have been varving between a guinea and 17s. 6d., closing this 
(Tuesday) night at 204. Each reaction brings in a fresh set 
of buyers, of whom it is claimed that the majority send orders 
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from the United States. The mere fact of the company not 
having paid a dividend in respect of the past year carries no 
weight with the present buyers. Those people who invested 
their inoney in American Marconis what time the shares were 
placed upon the market, must be thanking their lucky stars 
for the unexpected turn in fortune's wheel, particularly those 
who made the investment with borrowed money. Canadian 
Marconis have come into demand at 6s., and Spanish are 
about the same price. New York ‘Telephone bonds rose a 
trifle to 962, and have changed hands as high as 97}. 

Beyond this Marconi excitement, there is nothing very 
cheering about telegraph stocks. The decline in Eastern Tele- 
graphs continues, the ordinary having slipped back to 117. 
The 4 per cent. debenture stock, however, is a point harder 
at 81; and Anglo-American deferred recovered the 4 which 
it lost last week. United River Plates have receded a little. 
The Western Telegraphs which have been recently on offer 
round about 113 are being steadily absorbed. Electricity 
Supply shares are mainly firm, the only exception being 
Metropolitan ordinary, which fell to 2i. The reduction in 
the interim dividends has rendered the market a trifle un- 
steady as a whole, but there is not a great deal going on. 

British Westinghouse preference and debenture have both 
given way, the latter shedding 2 points to 68. British Insu- 
lated ordinary, while nominally 11, could probably be bought 
in the neighbourhood of 10$; half-a-dozen sellers of small lots 
have appeared in a market unsupported by any buying orders, 
and those who wish to pick up shares at a low price might 
easily be able to do so with a bid below the figure quoted. 

The Victoria Falls & Transvaal Power Co. has just issued 
an excellent report, showing an-increased profit of £33,000. 
This enables the company to pay 8 per cent. on its preference 
shares for the year, which brings the dividend on these up 
to April th, 1914. The substantial sum of £106,000 is car- 
ried forward, so it seems obvious enough that it will not be 
very long before all the arrears are cleared off. 'The price of 
the preference is firm at 15s., and the ordinary are quoted at 
48. 6d. : 

The Adelaide Electric Supply Co. has issued a further letter 
to the holders of its 5 per cent. debenture stock, and a modifi- 
cation is suggested of the previous proposals—quoted here 
last week— with reference to the placing of the sinking fund 
on a 1 per cent. cumulative basis. Instead of this, it 1s now 
proposed to substitute 3 per cent. for 1 per cent., and the 
directors caleulate that this would have the effect of redeem- 
ing the whole of the issue in 204 years, that is, slightly earlier 
than the due date of 1936. The root of the objection to the 
scheme seems to us to lie in the tampering at all with the 
trust deed, which should be kept inviolate. . To admit the 
principle that trust deeds can be altered for any reason what- 
ever is a dangerous excursion in finance; and, however excel- 
lent may be the reason for suggesting it, to our mind the 
principle should be held sacrosanct in the interests of public 
confidence in any such security. 

The Armament group is a little more active, though with- 
out any corresponding movements being caused in prices. 
Rubber shares are good. The tone seems to have taken a 
change for the better; and although the florin shares standing 
round about par are stil somewhat neglected, they will 
probably participate before long in the present demand for 
higher-priced shares in this market. The public disposition 
seems willing to buy more or less speculative shares yielding 
high rates, in order to mix with the War Loan, with its 43 
per cent. return, and thus by the selection to obtain about 
6 to 7 per cent. on the money. As a pure investment, the 
War Loan is by far the most popular stock in the markets; 
and it may be of interest to the curious in such matters to 
learn that the weight of the scrip certificates which have 
been handed out within the past month—each individual 
certificate weighing about 1 oz.—amounted in the aggregate 
to nearly twenty tons. 


ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


| Month | Receipts for 8 i Route 
Locality. ended the пс е. Total to date. miles 
| (4 wks.) month, AR open, 
— . , EORR (ШИЙ. {ee — 
2 89 68 2 8 
| — 
Blackpool-Fleetw'd July 81 5,001 —1, 26 30 17,842 — 3,920 8 ee 
risto э РУ 30 | 40,448 |+ 669 31 | 280,952 |+21,154 | 80'5 | .. 
Chatham and Dist. 44 $377 Mua i^ "x 25 sa 
Cork .. M és „ 29 9,195 — 95 30 14,829 |— 302 5425 
Dublin Sá T „ 30 | 25,636 |—1,534 30 | 182,059 | + 5,805 | 989 А 
Hastings  .. T „% 29| 4,849 — 795 | .. ds — 1,957 | 19°83 
Lancashire United „ 21 7,687 | 743 | 29 | 49,043 |+ 1,154 | 42 
Llandudno-Col. Bay „ 80, 1,998 — 409 | 85 | 10,058 |+ 948 | 6'5| .. 
Tyneside .. 92 „ 28 2,6209 - 98 4 2,404 |- 225 11 ats 
Anglo-Argentine .. | Aug. 5 203,789 | —18,937. 30 |1,583,027|—145,203| .. $'s 
Auckland .. .. |June80 | 19,139 f 116 52 | 257,218 |+ 914 |25'42| 1°06 
Calcutta .. . . July 81 | 17,917 |— 781 6,78 
Kalgoorlie, W. A. May 3,260 21 13,72 2 
Ma TAS .. .. July 17 4,017 t | 28 24,994 аи 195 ee [E 
Montevideo 4 July | 25,161 | —1,256 | 39 | 251,858 |—31,810 | .. ve 
Dublin-Lucan Rly. July 39 676 7 95! 4 676 |—_-«-s« 86 | 71 
[ 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Home ErLEcTRIiOITY COMPANIES, 


Price 
Dividend, Aug.10, Riseorfall Yield 


1914, 1916, this week, p. o. 
Brompton Ordinary .. ee se” "10 8 — £6 5 0 
do.  " percent. Pref, .. iw 3 7i — 410 4 
Charing Oross Ordinary * $4 Б 4 — 6 5 0 
do. do. do. 44 Pref, se 4 4 — 6 12 6 
do. do. City Pref, es ee 4 81 — 6 16 2 
do. 4 Deb, ae ee es ees 4 80 =g 6 0 0 
Chelsea ee .. es ee ee 5 43 с b 11 1 
do. 4 Deb. oe ач NA 44 B8 — 4 17 10 
City of London .. ae os so 9 13 — 618 6 
do. do. 6 percent, Pref. .. 6 11 — 5 9 b 
do. do. 5 Dev. — * ee ee 6 100 — 6 0 0 
do. do. 44 Deb, er .* 44 85 — 6 6 0 
County of London oe Sie ., 1 10 — 618 4 
do. do.  6percent.Pref. .. 6 1 — 5 14 8 
do. do. Ist Deb. 8 ` 90 — 5 0 0 
do. do, апа Deb. ee es 4 85 — 5 6 0 
Kensington Ordinary .. a КА 9 — 618 6 
London Electric .. .. .. .. 4 1 — 8 B 4 
do. do. 6 per cent. Pref, . 6 4 — 6 6 4 
do. do. 4Deb... 205 4 — 5 0 0 
Metropolitan ИГЕ 2i — i 619 
0. 44 per cent. Pref, 81 — 6 0 0 
do, 44 Deb. і 90 — 5 0 0 
do. Deb. ee ee 70 — 5 0 0 
St. James’ and Pall Mall ve 10 7 — 7100 
do. do. do. 3% ер, se. ee B) 70 Jm: 5 0 0 
South London s .. .. ow В 8 — 613 4 
Bouth Metropolitan Pref. ee os 1 là — 6 45 
Westminster Ordinary .. vx ox 9 7 — 6 8 7 
do. 43 Pref, or ee ee 44 48 T" 4 17 4 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am, Tel, Pref, .. - T 6 97 — 6 8 6 
do. e LI ee se ee 14 21 + 1 7 1 2 
Chile Telephone е es ee ee 8 6 -— 5 18 6 
Cuba Sub, Ord, .. T T P 5 — 6 18 
do, Pref. .. ae ne .. 10 15 — 6 13 4 
Eastern Extension 4 3 ‘ 7 11 — 7 5 6 
do. eb, e я 4 73 — 59 7 
Eastern Tel. Ord... vs а» 1 117 -3 *6 17 6 
- do. 84 Pref... vs T 84 70 — 500 
do. 4 Deb. * 8 an 4 Bl +1 419 0 
Globe Tel, and T. Ога... v E 6 94 — 7 44 
о. Pref, es se ee 6 10 = 6 0 0 
Gt. Northern Tel, z* x 2° 198 88 — 618 4 
Indo-Huropean ee es se ee 65/- 60 — 6 10 0 
Marconi ee se ee ee ee 10 2 by +2/- 4 18 8 
New York Tel. 43. acy es oe 44 964 — 418 8 
Oriental Telephone Ord. NM zas VID * 5 0 0 
do. Pref, ee ees 18 — 5 6 8 
Tel. E tDeb. .. » vu - 44 80 — 5.0 0 
United R. Plate Tel. os T 8 b — 4 *8 6 6 
do. Pret. ee ee 5 4 — 5 2 П 
West India and Pan, .. - on 1 là e 817 9 
Western Telegraph Ру 2 * 7 114 -— *619 0 
do. 4 Deb. os ee 4 81 — 4 16 5 
Home Rais, 
Central London, Ord, Assented - 4 73 —1 6 8 1 
Metropolitan se ve vt $e 1 234 — 5 6 5 
do. District se ee se Ni 14 — Nil 
Underground Electric Ordinary es. Nil 14 — Nil 
do. do. " A" ee ees Nil 6/- — Nil 
do. do. Income ay 6 74 —1 9 5 0 
FonEiGN Trams, &0. 
Anglo-Arg. Trams, First Pref, os ef 4 — 617 6 
do, 2nd Pref. ee ee 84 — 7 17 2 
do. 4 Deb. ee ee 4 78 —2 5 9 7 
do. 4 Deb. oe ee 44 15 — 6 0 0 
do. 5 eb, ee ee 5 75 — 6 18 4 
Brazil Tractions .. ee ne és 4 494 +4 7.235 
Bombay Electric Pref, .. es ғ» 6 10i — 5 16 10 
do. 44 Deb. . .. 4 90 sp 5 0 0 
Mexico Trams... T uP os NI 88 — Nil 
do, 5 percent, Bonds .. — 50 — Nil 
do. 6 per cent. Bonds .. — 85 +5 Nil 
Mexican Light Common T .. Nil 25 +6 Nil 
do. Pref. ee ee ee Nil 80 — Nil 
do. lst Bonds ee ee -— 45 — — 
Adelaide Sup. 6 per cent, Pref, к 6 Б — 6 0 0 
do, b ob. ee ee ee 5 99 — Б 1 0 
MANUFACTURING COMPANIES, 
Babcock & Wilcox “Ж ae os 14 2 — 6 4 6 
do. Pref. ee ee 6 18/ TET 6 9 9 
British Insulated Ord. .. e .. 15 11 — 6 13 4 
о. Pref. ee . ee 6 6 — 5 0 0 
British Westinghouse Pref. .. ўа 74 81/6 —2/- 910 6 
do. 4 Deb. ee se se ee 4 68 —2 Б 14 4 
do. 6 р. lien ee se ee 6 100 -— 6 0 0 
Callenders .. Б os гэ cr | 11 — 6 16 4 
do, 5 Pref... ee ee es Б 43 — 5 Б 8 
do. 4 Deb, es ee . 44 95 -— 4 14 9 
Castner.Kellner .. $9 25 15 — 412 6 
Edison & Swan, £3 pd. se ee ee Nil 11/ — Nil 
do, do. fully paid 4% we. ENU 1 — Nil 
do. do. 4 Deb. ee ee ee 4 60 — 6 13 4 
do. do. b o6 Deb, ee Б 60 эша 8 6 к 
Electric Construction .. 5 es 6 12/ +64, 10 0 0 
о. йо. Pref, ee ee 1 1 — 7 0 0 
Gen. Elec. Pret. .. ee ee ee 6 9 — 6 8 1 
Henley ee ee ee ee 20 14 — +3 8 8 
do, 4 Pref. oe ee ee 4 4i = 4 14 9 
do. Deb, es ee ee 95 — 4 14 9 
India-Rubber ee ee ee ee Б 82 — 5 14 8 
Telegraph Con. ee ee .. .. 20 81 — 7 15 0 


* Allowance made for dividends being paid free of income-tax. 


Pacific Gas and Electric Со, — Тһе accounts for the 
year 1914 show a gross operating revenue of $16,912,688, an 
increase of $1,043,682, while the net income rose by $1,435,451 to 
$8,306,582. The available balance, however, is only $992,621 
higher at $3,645,666. After deducting dividends and allowances 
for depreciation, a balance of $1,476,320 is carried forward,— 
Financier, 
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METAL MARKET. 
Fluetuations in July. 
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The Glasgow Iron Market was closed on July 16th and 19th. 


U.S. Central Station Users of Electric Vehicles.— 
A recent issue of the Central Station, New York, contains tabu- 
lated data referring to the use of petrol and electric vehicles 
by 250 central stations in the States, from which it appears that 
328 of the former and 864 of the latter are in use in the stations 
enumerated. Foremost in the list are the Commonwealth Edison 
Co. Chicago, with 114 electrice, and the New York Edison Co., 
with 130 electrics, neither company showing any petrol cars in 
use, The Boston Edison Co. operates 56 electric and 3 petrol cars ; 
the Rochester Railway and Light Co. has 53 electric cars and 
1 petrol car; the Philadelphia Electric Co. has 10 electric and 
26 petrol cars; the Baltimore Consolidated Co. has 27 electrio and 
$ petrol cars; the Detroit Edison Co., 25 electric and two petrol 
cars ; the St. 'Louis Union Co., 20 electric cars only ; and so on, 
these being the principal station users in the list. 


King Albert's Civilian Hospital Fund.—4An urgent 
appeal is made for assistance for the civil population of the 
portion of Belgium still held by its heroic people, which presente 
а picture of overwhelming distress. It is proposed to establish 
small movable hospitale which can be quickly set up in villages as 
necessity arise», and managed as self-contained units. The ground 
over which the fund will work must be traversed by our troops as 
they advance, and it is imperative that it should be quickly 
restored to a healthier and more sanitary condition. Cheques may 
be made payable to The London County and Westminster Bank, 
crossed King Albert's Civilian Hospital Fund," and sent direct to 
the Bank at 62, Victoria Street, S. W. Contributions of clothing, 
boots, linen, medical stores, sheets, blankets, bedding, household 
requirements, foodstuffs, Ko., will be gratefully received at the 
Hospital Depót, care of Harrod's Stores, 116, Brompton Road, 
&.W. 


THE FUTURE OF EXPORT TRADE. 


AFTER a year of war, and the prospect of hostilities still 
being continued for a further period, the length of which 
it would be impossible to specify with any degree of cer- 
tainty, the question of the future of the export trade of 
some of the nations which are engaged in the present 
contest has had provisionally to be subordinated to the 
absolute necessity for meeting requirements in the matter of 
adequate supplies of arms and ammunition, which have been 
shown to be more essential than ever under existing condi- 
tions of position fighting, in order to bring the war to a 
successful conclusion in favour of the Allies as soon as 
possible. Under these circumstances it is comprehensible 
that while the general object of capturing a large portion of 
the export trade hitherto carried on by Germany and 
Austria-Hungary is not by any means being lost sight of, 
some relaxation of effort must have occurred in view 
of the more important problems which await a satisfactory 
solution at the present time. In this connection it has to 
be borne in mind that the financial conditions in several of 
the Republics of South America—one of the great markets 
which was held in prospect for development—had become 
extremely critical before the outbreak of the European war, 
and the situation in these countries has been aggravated 
indirectly by the war, whilst nations in other parts of 
the world are also suffering indirectly from the world 
conflagration. Naturally, the cultivation of export trade 
under existing conditions is a matter of difficulty to some of 
the belligerents, and quite impossible to the others. 

But even the North Americans (United States), who, less 
than 12 months ago, were equally as zealous as British firms 
in the desire to capture German export trade, particularly in 
South America, have been greatly disillusioned with regard 
to South American markets, notwithstanding that the United 
States have retained their freedom of activity through 
not being involved in the war as belligerente. Instead of 
increasing their export trade to the whole of the South 
American Republics, and to British, Dutch and French 
Guisna, the figures issued by the Department of Commerce 
at Washington are reported to show a decrease of 
£4,400,000 in the value of the exports to those destinations 
in the financial year ended with June, 1915, as compared 
with the previous year, whereas the imports from those 
countries increased by £1,000,000 as compared with the 
year 1913-14. The imports into the United States from 
Canada experienced a still greater advance, whereas the 
value «f the exports to Canada underwent an enormous 
diminution. 

If then the efforts put forth by British firms to expand 
their export trade in the past 12 months have not been 
crowned with that particular measure of success which was 
originally expected, the explanation lies chiefly in the 
financial situation of transmarine countries all over the 
world as affected indirectly by the war, and we have at 
least the consolation of knowing that North Americans, 
although not directly hampered by the war, have hitherto 
failed to make any material progress in the South American 
markets notwithstanding the swarms of travellers who were 
sent out expressly to get into touch with possible buyers. 
It is, however, less with the past than with the future that 
we are concerned at the present time, and the same obser- 
vation applies to France, Russia, Italy, and Germany and 
Austria-Hungary; Belgium, Serbia and Turkey do not 
come into consideration for the time being. Now each of 
the allied countries is determined to render itself inde- 
pendent of enemy countries as far as is possible in regard 
to manufactures and other products which were previously 
imported from them. But when we reflect on the export 
side of the problem, we find that whilst almost 
complete unanimity prevails in Great Britain аз to 
our future possibilities, a diversity of opinion exists 
both in France and Germany, where both pessimists and 
optimists give expression to their beliefs. In France, where 
certain commercial associations have been formed recently or 
developed from a pre-war period, the formation of export 
banks is advocated, which would enable exporters to 
ascertain the solvency of foreign customers and regulate 
payments according to the customs and in the currency of 
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the countries concerned. The suggestions made by M. E. 
Morel, vice-president of the Lyons Chamber of Commerce, 
best summarise the opinions of many circles. He states 
that Frenchmen must (1) learn to know foreign customers, 
for they do not know them; (2) send out travellers who 
speak the language; (3) manufacture products required by 
customers instead of forcing upon them French products ; 
(4) offer the goods freight and duty free, and accept pay- 
ment in the currency and on the conditions prevailing in the 
foreign market; (5) deliver the goods punctually; (6) 
learn the art of packing the goods in a faultless manner ; 
(7) agree cautiously to the usual system of credit abroad ; 
and above all (8) desire to conquer foreign markete. Whilst 
these objects are praiseworthy from the French point of 
view, there is another side of the question to be dealt with 
before the French can hope to succeed in the former aims. 
This particular side refers to the setting in order of French 
domestic affairs, to which M. Victor Cambon, the well- 
known economist, recently devoted a series of lectures, which 
were delivered before the Association of Engineers in Paris. 
The lecturer stated that the goal would be reached with 
France exhausted of men and money, the lack of which 
would be most seriously felt, apart from the absence of the 
hundreds of thousands of Belgian, German, and Italian 
workmen who were employed prior to the war. The 
financial difficulties, he declared, would be considerable, and 
apart from those now engaged on Government orders, most 
of the industrial companies would be half ruined, some 
through the stagnation in business and. the others through 
the destruction of their works. And yet thousands of 
buildings and works will have to be rebuilt in part of the 
country, concurrently with the reconstruction of railways, 
roads, underground water and sewer services, and other public 
installations of different kinds. M. Cambon, who is far 
from being sanguine as to the future, asks, if Germany 
becomes exhausted and ruined, what can the Allies do in 
regard to an indemnity with a country which has sacrificed 
ite last pfennig on the continuation of the war ? 

Turniing now to Germany, where the future of the export 
trade is equally occupying increasing attention, a Mr. 


J. Marz discusses the problem in a pamphlet which has just. 


been published in Berlin. He remarks that pessimista 
declare that the exasperation created in enemy countries 
through the war must produce a feeling which will last for 
years after the conclusion of peace, and that it will induce 
those countries to adopt far-reaching measures for protect- 
ing themselves against German goods, facilitated by the 


boycotting movement and the activity of the associations 


formed for this purpose. Although the author does not 
assume that all these proposals will be carried into effect, he 
considers that the danger of such a propaganda in regard to 
the renewal of commercial relations should not be under- 
estimated. As far as Great Britain in particular is con- 
cerned, it appears that opinions of German manufacturers 
and merchants are divided. On the one hand serious 
apprehensions are entertained, while on the other it is con- 
tended that British firms will resume their long-standing 
trading relations with their former German friends, especi- 
ally in so far as they bring business to the former. Even 
the most embittered economic war, їп the opinion of 
the author, will be unable to secure the renunciation of the 
principles which regulate international trade—the law of 
supply and demand—and the participation of Germany in 
the world’s markets has so strengthened the position of that 
country, that it is submitted that it cannot be shaken 
even through the complications of the world war. In addi- 
tion, it is held that the great specialisation of German 
industry, and the independent inventions on the basis of 
economy, industry, and technics, would not allow of her 
share in supplying the world markets being appropriated by 
other countries without much difficulty, whilst Germany 
herself requires certain raw materials, semi-finished materials, 
and manufactures for which substitutes could not be pro- 
vided at once in neutral countries. The author, therefore, 
concludes that the assumption is justified that after the war 
commercial relations between the belligerent countries will 
probably soon have to be resumed, and that Great Britain, 
France and Russia will sell goods to Germany, and in turn 
will have to procure commodities from the latter country. 
It ig reasonable to assume that when a period of peace 


once again prevails in Europe, the resources of France and 
Belgium will be very largely, if not entirely, absorbed by 
the national requirements in the direction of the reorganisa- 
tion and rehabilitation of the districts which have been 
devastated by the enemy, unless it should prove to be 
possible to carry out these works gradually and con- 
currently with the driving out or withdrawal of the 
hostile armies; we are, however, rather inclined to accept 
the opinion of M. Victor Oambon, which, if it should 
prove to be correct, would imply delay in the execution 
of the programme outlined by the vice-president of the 
Lyons chamber of Commerce. 

In the case of Germany the situation as it affects Great 
Britain is extremely delicate. On one point, however, there 
can be no shadow of doubt, with the present terrible results of 
the war before us—that whatever we can produce for our- 
selves or, failing that, whatever we can import from 
countries other than enemy countries, we shall not seek to 
procure from Germany or Austria-Hungary in the future. 
But, in other respects, it will scarcely be possible to avoid 
an interchange of trade. It is, however, particularly in 
the oversea export markets that the commercial contest 
will become keen—keener by far than in recent years—and 
we must necessarily steadily prepare ourselves by all means 
in our power for the great economic struggle of the future. 
It is doubtless correct that the finances of Germany will by 
that time have become so greatly exhausted that it will no 
longer be possible for that country either to produce as 
economically as in the past, or to continue the long credits 
which have been the custom in oversea countries; but we 
must not place too much confidence in this assumption, or 
in the supposition that neutral countries, on account of 
Teutonic atrocities, will not resume their former business 
relations with Germany when the war is over. All we have 
to do is to be in a state of readiness to meet the great trade 
contest, and the preparations which are in progress for this 
purpose should be continued as vigorously as is possible 
under the conditions prevailing at the present time, and 
those which may be expected to exist in the period which 
lies before us. 


POWER SUPPLY TO THE RAND MINES. 


THE latter part of Mr. BERNARD Рвісе' в presidential address 
to the South African Institute of Electrical Engineers 
delivered in May last, dealt with the above subject, an 
comprised a description of the main features of the Power 
Co.’s business and a comparison of ite characteristics with 
those of other typical schemes. The following is an abstract 
of his remarks :— ur 

The business is controlled by two companies, the Victoria 
Falls & Transvaal Power Co., Ltd., and the Rand Mines 
Power Supply Co., Ltd., the latter company being a subsi- 
diary of the former, and the combined system being operated 
and managed by the Victoria Falls & Transvaal Power Co., 
Ltd. For present purposes, therefore, the business may 
treated as one coniplete scheme, and ae such it ranks as one 
of the largest in the world. 

The following general description of the system is necessary. 
for a proper appreciation of the statistics which follow. Typi- 
cally the scheme is one which supplies a single industry, 
comprising а relatively small number of relatively large con- 
sumers scattered over a compact area. The area takes the 
form of a narrow strip about 45 miles long, stretching from 
east to west. There are three generating stations along this 
strip, namely, Brakpan, at the far eastern end, Rosherville at 
about the centre, and Simmerpan between the two. There is 
also an outlying station on the Vaal River at Vereeniging, 
situated about 35 miles due south of Johannesburg, whic 
feeds into the area at Robinson Central, a point about five 
and a half miles west of Rosherville. It will be seen, there- 
fore, that there are four points of supply along the narrow 
area, and as the density of the load is greatest in the neigh- 
bourhood of these four points, the average distance of distribu- 
tion is small compared with that which would be necessary 
in many schemes. ; 

Distribution 1s carried out at 20,000 volts overhead or under- 
ground over all sections of the area, excepting that in the 
neighbourhood of Simmerpan and a small portion of that fed 
from Brakpan, where the pressure is 10,000 volts. The choice 
of these relatively high pressures has been determined by 
considerations of economy in capital eost of lines, cables and 
switchgear, rather than of pressure drop. "The main trans- 
mission system virtually consiste of overhead inter-connectors: 
at 40,000 volts between the four points of bulk supply and of 
two similar lines running west from Robinson Central to 
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feed the relatively small section of the load at the extreme 
western end of the area. The power generated at Vereeniging 
is transmitted to Robinson Central at 80,000 volts. The rail- 
age charges on coal from the Middelburg colliery district 
(which lies some 70 miles to the north-east of the area of 
supply) are heavy, and the supply of cooling water within the 
area is restricted. It has, therefore, proved advantageous to 
expend capital upon transmission lines from an сайуу 
station situated favourably as regards water supply and in 
close proximity to a colli 
from in the form of electricity rather than in the form of 
fuel. Under these conditions, the stations at Vereeniging and 
Brakpan, which are nearest to the source from which their 
fuel is drawn, are operated at the ee possible load factor, 
and Simmerpan and Rosherville are left to take the remainder 
of the load at a lower load factor. The following table gives 
particulars of the demand and consumption of the three 
classes of consumers served by the companies :— 


PARTICULARS OF CONSUMERS CONNECTED TO THE POWER 
COMPANIES’ SYSTEM. 


Aggregate of non- 
No.of simultaneous maximum 
Class of con- demands at points of Units consumed 
consumer, 7 sumers. delivery, January, 1915. per annum, 
— — YF 
Рег. Рег- 
Kw centage Millions centage 
of total. of units. of total. 
Mining 65 95,000 98:0 5145 9900 
Industrial eee 8 1,100 11 2˙8 0˙55 
Bulk supplies to 
municipalities... 5 900 09 23 0 45 
Totals .. 78 97,000 100 5196 100 


It will be noted as an outstanding feature that no less than 
99 per cent. of the business is represented by supply to the 
mining industry. 

Figs. 1 and 2 give a general idea of the type of supply taken 
by such mining consumers ав have completely electrified their 
mine. Fig. 1 is for a mine working single shift and fig. 2 
for one working double shift. The compressor load for this 
latter mine is probably somewhat higher than that for an 
average case, but otherwise the charts may be considered 
typical. I shall return to these diagrams later, but in the 
meantime it may be noted that the load in both cases is at 
its highest between the hours of 8 a.m. and 4 p.m. in the 
day time. Fig. 3 shows certain load curves of the power 
companies' system, including only the electric business proper. 
As you are aware, the Rand Mines Power Supply Co., Ltd., 
also supplies upwards of two million tons of compressed air 
per annum at a gauge pressure of about one hundred pounds 
per square inch, and a portion of this air is compressed by 
means of electrically-driven compressors at Robinson Central. 
As I am now dealing solely with the electric power actually 
&old as such, the puer used for driving the power companies' 
compreesors has n excluded. The curves shown on the 
left-hand side of fig. 3 have been plotted from half-hourly 
readings of the units sent out from generating stations on 
Friday, January 5th, 1915, and Sunday, January 7th, 1915, 
whilst the week-day curves shown on the right represent the 
average of six normal week-days during January, 1915, and 
January, 1912, the Sunday curve being an average of four 
Sundays in January, 1915. All three curves on the right have 
been obtained from hourly readings, and the curves on the 
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FId. 1—TYPICAL SINGLE-SHIFT MINE LOAD, 


left have been included merely to show the half-hourly 
fluctuations which occur on a normal day. A similarity be- 
tween the shape of the load curves of typical consumers and 
of the power companies’ system will be at once apparent, this 
similarity being due to the fact that the cycle of operations is 
virtually the same on all mines. Whilst no doubt a certain 
number of consumers work double shift, this does not influ- 
ence the fact that the periods of maximum demand for all 
consumers overlap. The shape of these curves is of first 


, and to transmit energy there- | 


importance, because upon it depends to a very large extent 
the cost of furnishing the supply, and it may therefore be of 
interest to carry analysis somewhat further. 

It will hardly be necessary to explain that the cost of pro- 
ducing and furnishing a supply of electric power is mainly 
dependent upon two factors, namely: (a) Capital and other 
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Fig. 2.—ТҮРІСАІ, DOUBLE-8HIFT MINE LOAD. 


fixed charges, which are dependent upon the capacity of the 
plant and system required for meeting the maximum rate of 
supply; (b) running charges. The first of these two charges 
varies inversely as the load factor, whilst the second item, 
though also dependent upon the load factor, to a very con- 
siderable extent, is not directly vga proportional to the 
load factor. The load factor of the combination of a number 
of individual eupplies may be influenced by both the load 
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factor and the diversity factor of the individual supplies, and 
the inter-relationship between these two factors is not always 
easy to follow. The complexity of the subject is, however, 
reduced when dealing with a very large system such as that 
under consideration, because the effect of all short-time 
fluctuations may then be ignored. Standard plant of the type 
and size now in use, when fully loaded by the hourly average 
rate of supply, is capable of meeting the short-time peaks 
without undue strain. Large generators and transformers 
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absorb a considerable quantity of heat for a relatively small 
increase in temperature, and consequently respond but 
sluggishly in temperature to the fluctuations of heat generated 
within them. Similarly the boiler plant has a considerable 
Storage capacity for energy, and one of the special charac- 
teristics of a steam turbine is its ability to meet heavy over- 
loads without distress. It may, in fact, be said that as the 
size of а system increases the percentage short-time vanation 
in load tends to decrease, whilst the ability of the plant to 
deal with such variations increases owing to the increase in 
the size of units of plant which can be usefully employed. 
Although some of the winders in this district are unusually 
large, the largest of theim represents a momentary peak of 
only about 34 per cent. of the svstem peak, and at times 
when two such winders happen to syncehronise the variation 
will be only about 7 per cent., lasting for a couple of minutes 
at the most. The average rate of supply taken over an hour 
is therefore a satisfactory guide as to the amount of plant 
required. for ineeting the service, and for this reason statistics 
regarding loading are taken on the basis of units per hour. 
I will refer to load curves made out on this basis as Smoothed 
Load Curves," that is, curves on which the short-tine fluctua- 
tions have been averaged over an hour, "This basis is very 
convenient in every-day practice, because integrating instru- 
ments have to be provided in any event for measuring station 
output and consumers’ consumption, and such instruments 
are very reliable and accurate. Moreover, it is à simple matter 
to provide attachments to the sub-station integrating instru- 
ments which will record on a dial the maximum of the hourly 
consumptions, thus rendering it unnecessary to record each 
of the many hundred hourly figures, and to then select the 
maximum therefrom. These attachments operate on the same 
principle as a maximum and minimum thermometer. By 
means of a clock the mechanism of the integrating watt-hour 


meter is brought into gear with the attachment at a given 


time, and thereafter for one hour the movement of the 
meter turns the pointer on the dial of the attachment round 
the scale of units. At the end of an hour the clock resets to 
zero the mechanisin which has been actuating the said pointer, 
leaving the pointer itself where it is, and this process ie 
repeated during the second hour, and so on. If the number 
of units consumed during one of the subsequent hours is 
greater than that during the first hour, the actuating 
mechanisni reaches the pointer before the end of the hour 
and moves it further round the scale, so that it may register 
the greater consumption, The position of the pointer at any 
given time, therefore, shows the maximum of the consump- 
tions taken during successive hours since the time when the 
pointer was last set back to zero by hand. The installation of 
such apparatus at every point of supply throughout the system 
enables accurate and complete data to be obtained regarding 
the load factor and diversity factor of the smoothed curves 
of the various supplies. 

The diversity between anv given selection of supplies may 
be considered as being of two independent types. Firstly. 
there is such diversity as may be due to a fundamental 
differehce in the shape of the smoothed load curves of com- 
ponent supplies. having due regard to time (''fundamental 
diversity ''); and, secondly. there is the diversity which is 
due to irregularities in that portion of each of the smoothed 
load curves which falls within the period of the maximum 
demand on the system (“ general diversity ’'). In most large 
echemes the general shape of the load curves of individual 
supplies differs more or less for the several classes of con- 
sumer served on account of differences in the tvpe of busi- 
ness carried on, and differences in the evcle of operations 
peculiar thereto. In other words, most schemes derive con- 
siderable benefit from fundamental diversity between the 
demands made by several different classes of consumers, 
whereas there is virtually no fundamental diversity on the 
system of the power companies in this district at the present 
date. The diversity here may be attributed entirely to general 
diversity, that is. to the inter-leaving of the fluctuations on 


the smoothed load curves of individual consumers during the. 


period of maximum demand of the resultant supply. Refer- 
ence to figs. ] and 2 will show, however, that this general 
diversity will not be inconsiderable. as the amplitude of the 
hourly fluctuations on the smoothed load curves of individual 
consumers during the period of the peak is by no means 


small. The clearest way to express diversity is to take the 
ratio between the aggregate of the individual maximum 


demands (which are non-simultaneous), and the maximum 
aggregate of simultaneous individual demands taken at the 
points of delivery in each case. The aggregate of the non- 
simultaneous maximum demands is arrived at by adding 
together the readings of the maxinum demand attachments 


of the sub-station watt-hour meters above described. The 
maximum aggregate of simultaneous individual demands 


cannot be conveniently measured at points of delivery which 
are scattered all over the area, but is arrived at by selecting 
the maximum number of units sent out from generating sta- 
tions during the successive hours of the period in question, 
and then correcting this figure for loss in transmission and 
distribution. In fig. 4 statistics are given regarding the load 
factor, diversity factor, and losses for the power companies’ 
system in the form of monthly figures extending over the last 
four vears. It will be observed that the diversity factor 
(whieh is caleulated as above described) varies between 1.2 
and 1.25, which means that 30 to 25 per cent. more plant 
would have been required to meet the supplies if there had 


\ 


not been diversity between the hourly humps and hollows 
on the shape of the smoothed curves of the individual supplies. 
This factor. being obtained from smoothed curves only, 
eliminates the very much greater amount of diversity which 
must exist between the short-time fluctuations on the charts 
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Fig. 4.—STATISTICAL CURVES, POWER Co.'s SYSTEM. 


obtained from curve drawing watt-meters. Such short-time 
fluctuations of the individual supplies are almost entirely due 
to the winders and haulages, and there are so many of these 
that very complete diversity takes place between them. The 
following table is interesting in this connection :— 


PABTICULABS OF WINDERS CONNECTED TO THE POWER 
COMPANIES’ SYSTEM. 
Total installed Average 


No. of capacity at size at 
Type of winder. winders. continuous continuous 
rating. rating. 
Н.Р. Н Р. 

Underground winding— : 

А.С. winding motors РР 62 17,600 284 
Surface winding 

А.С. geared hoists ... bas 52 21,800 430 
A.C. direct coupled hoists ... 10 12,700 1,270 
Ward Leonard hoista са 19 21,400 1,130 
Totals бге wae . 143 74,000 517 


Continuous rating of largest Ward Leonard hoist about 5,000 
Present momentary peak demand for ditto PS .. .9,000 
Continuous rating of largest A C. hoist ... эз eee 1,600 


The above figures are specification ratings. 


It will be noted that the system supplies no less than 143 
. winders (exclusive of haulages) aggregating 55,000 kw. at 
continuous rating. I do not think there is another scheme in 
the world which is supplying such a large capacity of this 
class of load. An intermittent supply of this type, involving 
as it does a very heavy momentary peak, which is often 
taken at relatively low power factor, is generally considered 
an unfavourable type of supply from the power companies’ 
point of view, but this is only partially true. The reduction 
in power factor is undoubtedly most objectionable, but 
whereas а sinall number of such loads connected to a rela- 
tively small system would necessitate an increase in both 
the kilowatt and K.v.4. capacity of the momentary system 
plant for the scle purpose of meeting the momentary demand 
caused by svnchronisation of the individual peaks; and where- 
as such loads would prejudictally effect the voltage and speed 
regulation of the system, a large number of such supplies 
connected to a large systein. diversify very fully and have no 
prejudicial effect other than the reduction in power factor. 
It mav. in fact, be said that having once connected а few 
winders to a large system, it is beneficial so far as the 
diversity and regulation of the system is concerned. to add as 
many as possible. Under the conditions obtaining on the 
power conipanies' system to-day. the addition of a new large 
Winder has no more effect upon the load curve of the system 
than the addition of a load having a smoothed curve similar 
to that of the winder. In fig. 5 an attempt has been made 
to show how the power companies’ system load curve is built 
up. To do this accurately would involve the collection of 
an enormous amount of data; in fact, it would be necessary 
to obtain the actual smoothed load curve of each section of 
each component supply. A sufficiently close approximation 
сап. however. be obtained by assuming certain diversity 
factors for the several components and by calculating the 
maximum demand from particulars of the total installed 
capacity of each class of plant on consumers! premises. Cer- 
tain assumptions have also been made with regard to the 
shape of the load curves of individual sections of the supply. 
but I think the following conclusions max be safely drawn 
from this diagram: (1) If it were not for the load taken by 
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compressors and winders the system load curve would be 


very nearly flat and would probably have a week-day load 
factor of over 90 per cent. Аз a corollary the miscellaneous 
load on the surface and underground has a relatively high 
load factor. (2) There is a pronounced valley in the system 
load curve between the two shifts on the mines, that is at 
about 6 a.m. and 6 p.m. The relatively small rise in the 
load after 6 p.m. and until 6 a.m., ав compared with the large 
rise between 6 a.m. and 6 p.m., shows that a large majority 
of the mines now work single-shift. This point is brought out 
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very clearly when comparisou is made between the week-day 
Ig curves. shown on the right-hand side of fig. 3 for 1912 
and 1915. 
(taken from the mean of the bottom of the two valleys) is 
about 65 per cent. of the height of the duy peak taken from 
the same point. whereas in 1915. three years later, the per- 
centage had fallen to about 25 per cent. 

This increase in the proportion of day peak to night peak 
18 largely due to many mines changing from double to single- 
ehift since 1912. 

It has been mentioned that the load factor of a combina- 
tion of supplies may depend upon both the load factor and 
the diversity factor of de components. Fig. 5 shows this; 
each supply to stamps and tube mills has а week-day load 
factor of close on 100 per cent., dué to the high load factor 
of each individual mill and tube mill motor. In this instance 
diversity plays practically no part. The winders and com- 

ressors, on the other hand, have a relatively low load factor, 

ut as their smoothed load curves are similar and overlap, 
the diversity is confined to general diversity," and this is, 
therefore. a case where some benefit, but not much, is 
derived from diversity. The remainder of the load. however. 
is made up of a inultiplicity of miscellaneous loads under- 
ground and on the surface, the operation of which in many 
cases 18 not governed bv any particular schedule. No doubt 
мше of the loads have high load factors individually, but, on 
the other hand. a large number have very low load factors 
and diversify greatly on account of the fact that the con- 
summers business is in progress night and day. rendering it 
possible for intermittent work to be spread over the twenty- 
tour hours. It must be borne in mind, nevertheless, that the 
mpajor portion of this diversity takes place between motors 
en a given mine, and there will not. therefore, be very much 
diversity between the smoothed load curves of the iniscel- 
laneous supplies of different mines. 

The week-day load factor of the svstem for January, 1915, 
as calculated froin the six days’ average curve in fig. 3. is 
A per cent., and it will be observed that the monthly load 
factor as shown in fig. 4 now varies between 70 and 75 per 
cent., depending largely on the proportion which the number 
«f Sundays bears to the number of week-days in the month. 
In January, 1912, the week day load factor calculated from 
the curve in fig. 3 is 90 per cent., and the monthly load 
factor at that date as shown in fig. 4 was about 80 per cent. 

If the load factor had remained at this figure of 80 per 
cent. instead of falling to the present average of 72.5 per 
cent., the plant capacity required on the power companies’ 
кумеп would to-day be reduced by about 8.500 KW. together 
with a corresponding reduction in the margin of spare plant 
ef 2,100 KW. making a total reduction of 10.600 Rw.. so that 
one large generating set could have been dispensed with, and 
this showa, roughly. the effect of the adoption of single-shift 
werking on the power companies’ electric business. 

The position as regards load factor and diversity factor mav. 
ther-fore, be summed up by saying that the load factor of 
the power companies’ systerin is high because each and every 


In January, 1912, the height of the night peak | 


consumer hae a relatively high load factor. As compared with 
most schemes, diversity plays a very minor part. 

Fig. 5 also shows the variation in thé power factor of the 
total electric load on the system during а typical week-day, 
including the supply to the electrically-driven compressors at 
Robinson Central. 

The motors whiah drive these compressors are of the 
synchronous type, and are over-excited to take leading current. 

The power factor shown on the curve does not, therefore, 
represent. that due solely to the loads demanded by con- 
sumers, but it will be observed that under the conditions. 
June the figures average about 77 to 78 per cent, during 
the peak. 

The third curve in fig. 4 shows the variation in the efficiency 
of transmission and distribution during the last four years. 

The factor is the ratio which the total number of H. r. 
units delivered to sub-stations bears to the total number of 
units sent out from generating. stations during each month. 

Although the units taken by consumers are measured at the 
L.T. bus-bars in the sub-station, 2 per cent. is allowed to the 
power companies in the case of mining consumers to cover 
transformer losses and the overall efficiency down to the L.T. 
meters in sub-stations is, therefore, about 2 per cent. lese 
than the figures shown on this curve. The efficiency has 
fallen off slightly, and now averages about 92 per cent. (about 
90 per cent. on the L.T, bus-bars). This is due to the increas- 
ing output generated at the distant station at Vereeniging; 
íhe fluctuations are accounted for by changes in relative load- 
ing of the stations, and consequently in the distribution of 
load over the transmission system. 

The loss of only 10 per cent. in efficiency is evidence of the 
distribution at relatively high pressure over relatively short 
distances. 

Fig. 4 also showe the growth of the maximum sustained 
load and of the total output of the system since January Ist, 
1911. The maximum sustained load means the maximum 
number of units sent out from all generating stations during. 
the successive hours of the month, or, in other words, the 
maximum hourly average load. 

This now exceeds 90, KW., and includmg the compressor 
supply at Robinson Central reaches well over 100, Kw. 

An interesting comparison can be drawn between the power 
companies’ business and that of the Chicago, New York, 
Johannesburg and Randfontein systems, for which fig. 6 
shows the smoothed load curves for a single week-day, pro- 
rated to that of the power company. 

In this the curve for each scheme is proportioned up or 
down, so that it may have the same summit as the power 
companies’ curve. It will he seen that the load factor of the 
latter is higher than that of either of the three systems 
which supply a miscellaneous collection of different types of 
consumers. whilst the load factor at Randfontein is higher 
than that of the power companies’ system. 

The Randfontein curve is, however, not strictly representa- 
tive as abnormal conditions prevailed at the time. The week- 
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day load factors calculated from these curves are approxi- 
nately as follows: — Chicago, 56; New York, 44; Johannes- 
burg. 47.5; Power Companies, 79.5; Randfontein, 91.5. The 
period. of duration of the upper portion of the peak on the 
power companies! curve, namely, from 9 a.m. to 3 p.m., does 
not overlap the peak of any of the other curves excepting that 
of the neighbouring system at Randfontein, which latter also 
deals solely with supply to the gold mining industry. 

Taking first the New York Fdison curve, it will be observed 
that this is typical of power and lighting supply to a large 
«пу; the Johannesburg curve is similar in shape. except that 
there is a minor traction peak in the morning, and the evening 
peak occurs at a different time, it being a summer day in 
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Africa and a winter day in America. The Chicago curve 
shows clearly the benefit which that concern is securing from 
a railway load. The morning peak is more pronounced, and 
the average load during the day is a large proportion of the 
evening peak. The Randfontein curve shows the same period 
of peak as the power companies’ curve, but flatter. 

e characteristics of the power companies’ load may be 
compared with that of, say, Chicago on another basis, namely, 
by aking the number of hours of use of various percentages 
of the full amount of plant in service during the peak. _ 

These curves, which may be termed duration 
curves, are shown in fig. 7. 

It will be observed that the power companies use 90 per 
cent. of the peak capacity of plant for 1,000 hours per annum, 
as against less than 100 hours for Chicago, and that 50 per 
cent. of the plant is used for about 8,400 hours and 2,700 hours 
respectively. 
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It will be clear from these comparisons that conditions 
here on the Witwatersrand are unique. The present method 
of operating the mines results in a load curve having a peak 
of considerable duration, but this peak occurs at an unusual 
time, and would not overlap the peaks on the curves of a 
traction or a city lighting and power supply if these latter 
were added to the power companies’ system. As engineers, 
we desire to get the best possible results out of our work; as 
business men, we want to supply the greatest possible amount 
of service at the lowest 1 e cost to the consumer, and 
the greatest possible profit to our own particular concern; 
but whether we be engineers or business men, or both, we 
all desire to avoid unnecessary waste of capital and the world’s’ 
resources. Mr. Ferranti, when addressing the Home Institu- 
tion in 1910, boldly outlined a scheme for the generation and 
distribution of electric power for the whole of Great Britain, 
and showed the enormous saving in capital and in fuel which 
would result if electricity were to become the universal 
medium for supplying all heating, lighting, and power require- 
inents. I, personally, believe that some day this vision will 
materialise in a broad form, if not in detail, and that even 
in the more sparsely populated continent of Africa the con- 
servation of the country's resources by the aid of electric 
power will be deemed to be matters of national import. The 
difficulty is that changes of this order can only mature gradu- 
aly, and small advances do not permit the large economies 
which would be secured if it were possible for the ideal 
scheme to be laid out from the beginning. There is, never- 
theless, a vast field for conservation within immediate grasp. 
The power problem in London is an outstanding instance, and 
it is gratifying to see that there is at least some prospect of а 
combination of interests in that important field. America is 
already leading the way, as witness the rapid development of 
the Chicago Edison Co. during recent years. The strong 
position to which that vast concern has attained and the result- 
ing benefits to consumers is the outcome of the concentration 
ef various types of supply in one large system, under the 
enterprising and far-sighted guidance of Mr. Samuel Insull. 
Here on the Rand, it may be said that the field is a relatively 
restricted one, but its possibilities have not yet been exhausted. 
The eastern portion of the Rand promises well, and it is 
reasonable to hope that a further extension of this vast gold- 


bearing area will some day be discovered. 


NEW PATENTS APPLIED FOR, 1915. 
(NOT YET PUBLISHED). 
Compiled expressly for this Journal by Messrs. W. P. Tnompson & Co., 


Electrical Patent Agents, 285, High Holborn, London, W. C., and at 
Liverpool and Bradford. 

10.785. Rumblers and the like for electrolytic purposes.“ C. J. Lane 
und D. L. HowNEvMAN. July 26th.  (Complete.) 

10,803. Vacuum drying and impregnating device, more especially suit- 
able for treatment of the coils of electrical machinery and apparatus." s 
lMarr£tYy & Co., Акт. Gs. July 26th. (Convention date, July 24th. 1914. 
Switzerland.) | (Complcte.) 

10,837. Flexible electric conductors." A. J. Downes. July 26th. 

19.845. Electric’ ignition devices." A. L. Kavasacn, July 27th. 

10,851. “Joint or intersection boxes and means for connecting electric 


sables thereto." J. Coates & G. J. Jones. July 27th. 


'GASES OR AIR BY MEANS OF HIGH-TENSION CURRENT. 


10.901. Manufacture of electric apparatus." M. SEGRE. 
(Completc.) 

10,938. '' Electric switch controlling devices." А. W. House. July 28th. 

10.957. Electric railway systems," Tux Rr. Нок. H. L. Sauer., W. 
StiNco, Н. C. Gunton, & C. H. DoucrAS. July 28th. (Addition to 14.98/14.) 
(Complete.) 

10,958. Electric railway systems.“ 
$ымсо, H. C. Gunton, W. Н. Ромки, & J. R. Kincston. 
tion to 15,539 / 14.) (Complete.) 

10,959. Electrical dry and wet heating pad and bandage and the like.“ 
W. E. Sivay. July 28th. 

11,011. Process for electrolytically depositing a strongly adherent and 
malleable layer of tin on iron and other metallic surfaces." P. MARINO. 


July 27th, 


Тнв Rr. How. Н. L. Sanum, W. 
July 28th. (Addi- 


July 29th. (Complete.) ' 

11,013. Electric switch plugs." А. E. RULE and Еко Bros. & Co., Lro. 
]uly 39th. 

11,033. ''Magnetos." М. A. Copp. July 29th. (Complete.) 

11,050. ''Perpe.ual magnetic power wheel." Н. M. Groyng. July 30th. 

11,072. ‘‘ Identification of electric cables." B. J. Kat and CALLENDER'S 
Слан & Construction Co., Lro. July 30th. 

11.074. Electrodes." British THomson-Houston Co., LTD. (General 
Electric Co., United States.) (July 30th.) 


11.088. Process and apparatus for the separation of suspended bodies 
from electrical insulating fluids, more particularly gaseous fluid." E. MoLLER. 
July 30th. (Convention date, July 3151, 1914, Germany.) (Complete.) 


11.123. ne and the manufacture of the same," T. CROSSBEE 
AND Sons, LTD., and W. J. Spicer. July 31st. 


11.139. Switch device for car-light and like dynamos." 
Сак Co., Ltp., and B. Murray. July 31st. (Complete.) 


11,144. Electric heaters."  IcRANIC ELECTRIC Co., Lto. (Cutler-Hammer 
Manufacturing Co., United States). July 31st. (Complete.) 
11.157. Wireless telegraphy." J. Loncman. July 3lst. 
11.158. Telephonic receiving apparatus." J. LONGMAN. 


ALBION MOTOR 


July 31st. 


ı PUBLISHED SPECIFICATIONS. | 


1913. 


27,059. MBTHOD OF AND APPARATUS FOR SEPARATING Dust PARTICLES FROM 
G. A. Krause. November 
94th. (November 25th, 1912.) 

27,060. METHOD or SEPARATING SUSPENDED PARTICLES FROM GASES BY MEANS 
or HiGH-TENSION ELECTRICITY. G. A. Krause. November 24th. (November 
25th, 1912.) 

27,157. SUPPORIS FOR ELECTRIC INCANDESCENT Lamp FILAMENTS AND THE 
MATERIAL FOR THE ЗАМЕ. С. Ludecke and Brimsdown Lamp Works, Ltd. 
November 25th. 

27,426. ELECTRIC VACUUM-LIGHT APPARATUS. Moore-Licht Akt. 
ember 28th. (November 28th, 1912. Addition to 1,218/13.) 

97,473. AMPERE METER AND VOLT METER FOR VEHICLES AND THE LIKE. 
Schoeller & Co. November 28th. (February 10th, 1913.) 

97,515. CONTROL OF ELECTRO-MECHANICAL SWITCHES FOR TELEPHONE EXCHANGES. 
Н. Baron (F. Aldendorff). November 29th. 

97,590. Cramp BELTS ADAPTABLE AS ELECTRODE Contact CRAMPS AND HOLDERS 
AND FOR OTHER PURPOSES, J. S. Romanes. December Ist. 

28,291. ELECTRQ-MECHANICAL SWITCHING SYSTEMS FOR INTRZRCONNECTING TELE- 
PHONE Lines. H. Baron (F. Aldendorfl). December 8th. 

28,362. SWITCHING SYSTEMS AND APPARATUS FOR INTERCONNKECTING TELEPHONE 
Lises. F. Aldendorff. December 9th. 

28,502. SwiTCHiNG APPARATUS For INTERCONNECTING TELEPHONE LINES BY 
ELECTKO-MECHANICALLY-CONTROLLED SWITCHES. F. Aldendoríl. December 10th. 

28,833. METHOD OF INTERCONNECTING LINES Bv ELECTRO-MECHANICALLY-CON- 
TROLLED SwitcHes. H. Baron (F. Aldendorff). December 13th. 

99.946. TRANSMITTING ARRANGEMENTS FOR HIGH-FREQUENCY WIRELESS TELE. 
GRAPHY AND TELEPHONY. С. С. Con Arco & A. Meissner. December 30th. 


Ges. Nov- 


— 


1914. 

284. ANODE OF HARD-LEAD FOR ELECTROLYTICAL PURPOSES. 
(Siemens & Halske Akt. Ges). January 5th. 

999. Devices FOR BRAKING ALTERNATING-CURRENT CoMMUTATOR MOTORS. 
Siemens Schuckertwerke Ges. January 5th. (January 4th, 1913.) 

450. SEMI-AUTOMATIC OR AUTOMATIC GRADED SERVICE TELEPHONE 
Н. Baron (С. Heimann). January 7th. (Addition to 11,888/13.) 

459. ‘TRANSMITTER FOR DISTANT CONTROLLING-APPARATUS FOR ORDNANCE. R. 
Girardelli. January 7th. (Convention date not granted.) 

459. NUMBER IMPULSE INSTRUMENT FOR AUTOMATIC OF SEM-AUTOMATIC TELE- 
PHONE SySTEMS. Siemens & Halske Akt. Ges. January 7th. (April 17th, 
1913.) 

749. ELECTRODE FURNACES WHICH HAVE AN ARRANGEMENT FOR AUTOMATICALLY 


Е. С, К. Marks 


SYSTEMS. 


MIXING UP THE Cuakce. Fried Krupp Akt. Ges. January 10th. (January 
17th, 1913.) 

828. TurRMOSTATIC. REGULATING Devices. W. C. Heraeus Ges. January 
12th. (January 29th, 1913.) 


900. SELY-LOCKING ELECTRIC LAMPHOLDER. F. Cacha. 
963. ELECTRICALLY-DRIVEN VEHICLES, K. Von Kando. 


January 13th. 
January 13th. 


3,318. TRoLLEY Heap For ELECTRIC TRAMCARS, LOCOMOTIVES, ROPE RAL- 
WAYS, AND THE LIKE. L. Johnston & С. W. Green, February 9th. 
9,989. CONTROLLING SWITCHES FOR  ELECTRICALLY-ACTUATED LiIrrs. G. 


Dirks. April 14th. (April 14th, 1918.) 
9,444. SraRKIN C Plus ов IGNITERS FOR INTERNAL-COMBUSTION ENGINES. 
P. H. Tismer. April 16th. (October 16th, 1912. Divided application on 


23, 185/13, October 14th.) 

13,933. ELECTRIC CABLES AND CABLE SYSTEMS AND JOINTS FOR USE THEREIN. 
E. G. Walters and Callender's Cable & Construction Co., Ltd. June 9th, 
(Cognate application, 14,946/14.) 

14.294. ELECTRIC CONTROLLERS. A. West. June 15th. 

16.111. GLOVES ror Preventinc ELECTRIC Ѕноск8. J. G. Conway. July 6th. 

16,149. Horpbrks rox ELECTRIC INCANDESCENT Lamps. F. Smith & T. J. 
Loach. july ?th. 

16,411. Avromatic TELEPHONE Systems. Relay Automatic Telephone Co. 
(formerly known az Betulander Automatic Telephone Co., Ltd.), G. H. Bryant 
an] F. M. Ward. July 9th. 

16,583. APPARATUS FOR ELECTRICALLY TRANSMITTING PATTERNS AND PICTURES 
їч TEXTILE MACHINES Osterreichische Siemens Schuckertwerke and Rega! 
Patente Ges. July 1lth. (July 12th, 1913.) : 


16,595. ELECTRIC ALARMS. J. Banneyer. July lith. 

16,869. Execrric Merers. British Thomson-Houston Co., Ltd. (Genera. 
Electric Co., United States). July 15th. 

16,986. Cootsc oF DysaMOo-ELECTRIC. Macuinery. Hon. Sir C. A. Parsons. 
July 17th. 

17,007. SySTEM FOR THE OPERATION OF ELECTRIC WIN DIN MOTORS АГ TUK 
LIKE S. H. Eckmann. July 17th. 

17.089. PROCESS AND APPARATUS FOR THE ELECTROLYSIS OF HALOGEN ALKALIES 
Siemens & Halske Akt. Ges. July 18th. (July 26th, 1913. Addition to 
18,102 13. 
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GERMAN INDUSTRT AND THE WAR. 


Моон attention has been given of late by our French Allies 
to the past and future relations between their industries 
and those of Germany, and an intense desire to free them- 
selves from the fetters which their enemies have forged 
about them has been manifested. Every effort is to be 
made to enable France, by her own resources and those of 
her Allies, to become independent of imported German 
products, and if possible to exclude them altogether. To 
this end the Socié.é d'Encouragement pour l'Industrie 
Nationale has organised a series of lectures by specialists 
upon the means to be adopted in the industrial war whiclr 
will inevitably follow the military struggle, and seeing that 
we have to face a similar problem, the views expressed are of 
interest to ourselves. One of these lectures was delivered 
by M. Henri Hauser, professor of the University of Dijon, 
who demonstrated that the war was not due, as commonly 
held, solely to the ambition of the military party in Ger- 
many, but mainly to the excessive and too rapid develop- 
ment of German industry and commerce, which rendered 
war, if not a necessity, at any rate so tempting a propos:- 
tion, even to financiers and business men, that it could not 
be resisted. Germany is by no means over-populated and in 
need of room for expansion, although she may have laboured 
under that hallucination ; in point of fact, emigration from 
her shores fell from 200,000 a year in the eighties toa tenth 
of that nomber of late, while some three-quarters of a 
million of foreign workmen enter her bounds each year. 

The evolution of German industry, which in 40 years has 
raised the Empire from commercial obscurity to the 
second place in the ranks of industrial nations, beaten 
only by Great Britain herself, is to M. Hauser 
a most remarkable phenomenon ; it his been achieved not 
by spasmodic efforte, but by patient, tenacious, methodical 
labour, never relaxed. Germany possesses a genius for 
organisation, for utilising men and drawing from each the 
maximum output, and if she apparently has lost the talent 
for making great new discoveries, she is expert’ in the art of 
applying the discoveries of science to industry; her pros- 
perity is due to the union of the laboratory and the work- 
shop. The rapid rise of German industry deprived it of 
the long and slow preparation which characterised that of 
Great Britain, and had the gravest effects upon the internal 
economy of the country, foremost amongst which were the 
migration of the rural population to the towns, and the 
abrupt cessation of emigration to foreign shores. Ап agri- 
cultural state is independent and self-contained ; but the 
indastrial state which thus took the place of the agricultural 
had totally different wants, including imported food and 
raw materials, capital, and clients; thus it was no longer 
self-sufficient, and the World-policy " was forced upon it, 
with its subsidies, cartels and external dumping." 
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In addition to the open and above-board methods of 
pursuing this policy, M. Hauser describes how the German 
“ tentacles” have laid hold of French industries, under 
disguise—and not only French, but also Russian, Turkish, 
Italian, Swiss; not only do they control the industries, 
but by holding the shares in the pseudo-native companies 
they convert the financial system into a veritable pump, 
sucking wealth in Italy or Switzerland, and discharging into 
Germany. They suborn the Press, and corrupt political life 
in the countries that they infest. Above all, Great Britain 
was the most prominent competitor with Germany, and it 
was necessary to bring about her downfall. By degrees the 
idea of a necessary, almost desirable, war grew upon the 
industrial classes, and the extent of its hold is proved by a 
study of German literature, from which a warning could 
have been derived had it been heeded, for years ago it 
plainly outlined the future trend of German policy and the 
inevitableness of war. Р 

The Germans, in their dreams of the future, look for- 
ward to an industrial victory—to the triumph of the busi- 
ness man. That dream has proved illusory: “ Time does 
not spare that which is made without it.” But none the 
less, when vanquished by the Allies, Germany will patiently 
and obstinately resume her labours, and those who would 
not be crushed must now mobilise their forces for this new 
war. 

In a note published in the Bulletin of the same Society, 
M. Henry Le Chatelier criticises the tendency of many 
industrials to take too narrow a view of the situation, 
limiting their proposals to the establishment of new tariffs, 
the extension of working hours, the demand for the banks 
to support French indastries more effectively—all pro- 
posals which require no effort on their own part but involve 
increased cost to consumers, He also attacks the sugges- 
tion that scientists should be called upon to place their 
services at the disposal of industrials, pointing out that the 
former cannot dip into this or that subject at random, 
unless they either charge fees out of proportion to the 
Services rendered, or accept a remuneration equally inade- 
quate to compensate them for their work. The scientist is 
not an Admirable Crichton, able to pronounce a valuable 
opinion on every subject under the вап; his value lies in 
the scientific method on which he works, and the proper 
course is for the industrial to give continuous employment 
to engineers and chemists at adequate salaries. In Ger- 
many every works has its own laboratory. In addition to 
these private laboratories, there should be syndicated 
laboratories working for all the firms in a particular industry, 
to prevent waste of effort by overlapping and retraversing 
the same ground; and above all these should be the 
great State laboratories, such as our National Physical 
Laboratory, collaborating with the lesser ones. This system 
is largely responsible for the success of German industry. 
On the other hand, it entails the gradual disappearance of 
the small factories, and requires the possession of knowledge 
of laboratory practice on the part of the technical 
directors of works. The small works cannot afford the cost of 
maintaining a laboratory, or of the technical and commercial 
organisation which is indispensable to low cost of produc- 
tion, high quality of products, and an assured outlet for them. 

Unless the technical director is familiar with laboratory 
practice, he will be incapable of utilising a laboratory to 
advantage; he will not know what problems to entrust to 
it, or how to define them, and his laboratory will be a 
white elephant. M. Chatelier deplores the exaggerated 
importance attached to mathematics and abstract science in 
France, whereas the urgent need is the study of the experi- 
mental sciences, upon which all industry is based; 
provision must be made to fill this want. 


To meet the German competition it is useless to attempt 
to erect insuperable barriers ; it is necessary to adopt their 
methods of working. The process involves a somersault of 
opinion on the part both of the Government and of the 
industrial world. Our Goverment has already executed that 
feat, and shows every indication of earnestness and sinoerity 
in carrying out the new policy ; but without the concurrence 
of our industrials the effort will be in vain. 

It is useless to place fine tools in the hands of unskilled 
labourers, and that will be the effect of training young 
physicists and chemists for research work if they are to be 
subordinate to men who are incapable of atilising their 
abilities to the best advantage. 


vos LkAD has had a sharp depreciation in 

sus prices since last writing, but the decline 
has probably proceeded about far enough, ‘and there have 
been intervals, indeed, when the market has assumed a 
decidedly more healthy appearance. The wholly fictitious 
level of values, which has been brought about largely by 
excessive speculation both in America and on the London 
market, has been followed by the usual aftermath of liquida- 
tion, and the past fortnight or so has seen a thorough 
weeding out of the overbuilt fabric of “ bull” commit- 
ments. There is no doubt that the original speculation in 
the United States, which put up the price of lead on this 
side momentarily to £30 a ton, was intimately connected 
with share considerations, and had little or nothing what- 
ever to do with the position of the metal. The upward 
swing in America, of course, brought in a lot of rag-tag 
buying here, and this has been the source of trouble ever 
since, because those who bought lead as a speculation being, 
as is too often the case, unwilling to cnt their loss, have 
held on, and disastrously. The existence of this unhealthy 
element in the situation was, of course, perfectly well known 
in the market, but it has by now been practically all 
eliminated, and to this extent the technical position is 
undoubtedly much better than it has been for quite a time. 
Considered from a purely statistical point of view, the price 
of lead should certainly be quite high enongh, as will be 
seen from the following details, showing the United 
Kingdom imports of pig lead and sheet lead during recent 
months : — 


July. Jan.-July. 

From 1914. 1915. 1914. 1915. 
Spain 7,082 10,140 49,371 61,903 tons. 
U.S.A. 2,846 1,760 13,296 38,877 „ 
Mexico bs 233 — 1,595 250 „ 
Australia . . 5, 940 10,059 45,370 46,455 „ 
Other countries... I, 653 1,961 18,226 11,158 „ 

Total eee 17,754 23,920 127,858 158,643 „ 


The excess of supplies this year over last, as will be seen, 
exceeds 30,000 tons, the most remarkable increase being in 
connection with the United States, which country has 
increased its contribution by about 200 per cent., while 
Spain is more than 25 per cent. up. There is practically 
no alteration in the amount coming forward from Aus- 
tralia, while in respect to other countries there is a falling- 
off. All accounts agree that the actual amount of busi- 
ness being done by the general consuming trade shows a 
very distinct reduction compared with the pre-war period. 
On the other hand, it must be remembered that the con- 
sumption of lead for munitions purposes is on a wholly 
unprecedented scale, and that huge requirements in this 
connection are inevitable until the war is actually over. 
Large demands for pig-lead continue to reach the London 
market from Russia, and considerable quantities of lead are 
being dispatched from here to our Northern Ally, the total 
shipments of English and foreign lead from British ports 
during last month being about 4,000 tons. Further per- 
mits for shipment continue to be issued, and this tends to 
wipe out the excess quantities of metal arriving here. Pro- 
duction has been greatly stimulated by the prevailing high 
range of prices, and when this point is given the promin- 
ence which is due to it, the tendency is rather to take a 
rather conservative view of price movements in the near 
future, though there are always, of course, speculative 
elements to be considered. 


Vol 77. No. 1,969, Асасет 20, 1915.) 


THE ELECTRICAL REVIEW. 


227 


LAMP AND LIGHTING DEVELOPMENTS 
IN THE NEAR PAST AND FUTURE. 


By L. OROUCH. 


ARTIFICIAL lighting is largely out of season just now, partly 
by reason of the long hours of daylight, but chiefly owing 
to the real and supposed military exigencies—to which one 
accedes, but not without mental reservation of many kinds 
concerning the necessity and rationale of certain regula- 
tions! Nevertheless, the present seems a more favourable 
opportunity than has existed for many years past for taking 
stock of the means of lighting at our disposal, and in par- 
ticular for examining whether the lines along which lightin 
has been developing during recent years, are desirable and 
suitable for farther pursuit when peace again reigns, and 
provision, rather than obliteration without extinction, of 
artificial lighting again becomes a practical problem. In 
resuming possession of home trade, and in extending our 
lamp and lighting activities abroad, it is very desirable that 
we should follow the best lines compatible with local con- 
ditions and demands, Both in lamps and fittings we are 
engaging on а good deal of new work, and at the time of 
takiag this up, and during the temporary suspension in 
many more or less established lines of activity, there is an 
opportunity which will not recur to set our old furniture in 
order, and see that our new ventures are well started. 

Devoting first a few words to the most obvious phase of 
present public lighting—its absence—there are some usefal 
lessons which have been and may yet be learned from this. 
The circumstances of wholesale reduction of lighting were 
во urgent and unprecedented that no doubt the first means 
adopted were far from the best. When it became obvious 
that dim lighting would be required for a considerable period, 
numerous efforts were made to improve the results, while 
still conforming to the requirements of the authorities. 
Guided by experience gained from the first crude methods, 
а considerable measure of success was secured, showing that 
abnormal and temporary as the present conditions may be, 
they are capable of yielding permanently beneficial results. 
Taken all in all, the inconvenience of reduced lighting (as 
now reduced) is far less than could ever have been antici- 
pated. Except in isolated cases there is little difficulty — 
at any rate in the writer's experience—in seeing kerbs, 
pedestrians and vehicular traffic, though he must confess to 
frequent anxiety as to whether the drivers of buses and 
taxis can pick him out before they run into him. In the 
more dimly lighted streets, instances of almost complete 
invisibility by a sort of natural protection or light-and-shade 
matching, are often to be observed. No doubt the Purkinje 
effect is frequently operative; for instance, it is often 
impossible to see the scarlet armlet of the National Guard. 

ugh all the dimming of street lamps the object in 
view—or which onght to have been in view—was to give 
аа satisfactory traffic illumination as possible and as little 
light as possible directed upwards, whether directly or by 
reflection, diffusion and haze forming. Such an end is, 
broadly, desirable in peacetime as well as when unwelcome 
serial visitors are expected, and it will be a great pity if 
advantage is not taken of the present opportunity to inves- 
tigate completely the question of the best polar distribution 
for street lighting—particularly with regard to the use of new 
types of globes and reflectors. The public have become 
accustomed to a atate of affairs very different to the hitherto 
accepted standard, and before reverting to the old and often 
crude system of street lighting, steps should certainly be 
taken to see if permanent good cannot be brought out of 
the present evil. It is not likely that ever again so good an 
opportunity will be found for conducting street lighting 
experiments on a large scale, and with variations from 
accustomed systems which could hardly be tested after the 
old order of things had been even temporarily restored. 
The result of improvements in this direction would naturally 
be more effective lighting at reduced cost. 

At the other end of the scale to the street lighting now 
provided in our cities, lie the White Ways” of America. 
Many of these are very fine in appearance, but others are 
literally glaring atrocities. Still, whether good or bad as 
judged. by us, White Ways” undoubtedly appeal to the 


American temperament, and effectively boost a street or 
town (again to Americans). To that extent they justify their 
existence, and by the same argament they are hardly likely to 
find favour in their most aggressive form in this country. 
Our own display lighting is relatively unobtrusive, the 
American style being generally reserved for fair grounds. 

We might very well imitate America, however, in dealing 
with street lighting problems more lavishly. For instance, 
very large scale comparisons have been made in Chicago 
between half-watt tungsten and arc lamps for street 
lighting, and as a result of these testa it was decided to 
utilise the former as a standard in place of the latter, which 
were adopted two years ago, some 10,000 being in ове. 
Imagine the amazed consternation (and uncompromising 
disapproval) with which the British anything - but - elec- 
trical Electricity Committee would receive such a suggestion ! 
The Chicago tests were probably the most complete yet made 
as between half-watt and arc lamps, and it is interest- 
ing to note that they decided in favour of the newer lamp 
which has, of course, lower nominal efficiency than any 
arc lamp. The arcs to be replaced are 450-watt units, 
yielding 1,100-1,200 maximum c.P. at 80° below horizontal. 
This candle-power is subjected to 8 per cent. absorption 
loss by a new inner globe, and to nearly 50 per cent. logs 
after the globe has been in use for a time, owing to deposits 
and etching, which brushing will not remove. Even wash- 
ing the globe restores only three-fourths the original effi- 
ciency, 80 that practically the same working illumination is 
obtained from 300-watt filament lamps giving 600 maximum 
C.P. and provided with prismatic, refracting globes to obtain 
improved lateral, long-distance distribution. Maintenance 
costa are estimated to be the same at present for arcs and 
half-watt lamps, and will be less for the latter when longer. 
life than 1,000 hours can be guaranteed (actually, it is 
already often obtained). The first cost of the tungsten 
equipment is half that of the arcs. 

Even more important than the elimination of former 
defects in public street lighting after the war is the proper 
control of privately-owned lamps and signs on the exterior 
of buildings. What is needed in the electric sign field in 
particular is fewer restrictions and more control. During 
recent years the restrictions in most cities in this country 
have practically prevented the development and use of really 
effective electric signs, but they utterly failed to suppress 
many which are an eyesore by day and a nuisance by night. 
In this respect, again, it must be admitted that the States 
are far ahead of us. Of electric signs as they are under- 
stood in the States, we have here no examples. Where oar 
signs are not hopelessly prosaic, they generally suffer from 
one or more of the defects of unsuitable lighting, erection 
and operation. The average mam will look longer and with 
more interest at a sign which is really artistic and interest- 
ing than at one which is simply a startling jump and glare. 
It is difficult to see any difference in principle between a 
badly-designed, placed and operated advertising sign and a 
man who shouts out of his window or commits other 
nuisance to attract attention. One of the most elementary 
measures which might be taken to improve matters is to 
insist upon architects making some provision for the har- 
monious accommodation of electric signs when designing 
bnildings on which it is certain such will be used. 

Whether the illumination of the exteriors of buildings as 
a whole is desirable, or would appeal to people in this 
country, is a very moot point, but in this as in their best 
electric signs, American engineers employ surprising amounts 
of energy and obtain very effective results. The illumina- 
tion of the outside of the Woolworth building, for instance, 
absorbs 175 Kw. (approximately the maximum station load 
in such towns as Grangemouth, Cromer, Berwick, Oar- 
narvon, Dorking or Bray). Six hundred 250-watt nitro- 
gen-tungsten lamp projectors are used, in addition to 24 
I-Kw. lamps in the tower. Some of the projectors shine 
upwards and some downwards along the face of the build- 
ing, which is bathed in light without the source of the 
latter being obvious ог in any way annoying. The motif of 
this scheme is, again, a matter of national temperament, 
but from the illuminating standpoint it is unquestionably a 
triumph. To descend to a much humbler bat perapi 
more utilitarian plane, similar methods might very well 
adopted here in the illumination of poster hoardings. As 
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-ordinary mortals we would gladly see every hoarding swept 
off the face of the earth, but as advertisers are hardly likely 
to agree to such a proposal, electrical manufacturers and 
central station engineers should take active measures to 
point out that a properly lighted hoarding is more effective 
and pleasing by night than by day. There is still room for 
much improvement in the means of lighting extensive 
vertical surfaces and in determining the most effective 
nature and amount of light. By using a number of 
differently coloured lights in turn (with an intermediate 
and longer exposure to white light), considerable attention 
could be attracted by the weird colour distortion produced ; 
during the illumination by white light, the watcher takes 
the medicine!“ 

as we all are on the desirability of low intrinsic 


brilliancy in luminous sources, ib is curious that we seem. 


ever to get farther away from our ideal. The reason is, of 
course, that we employ almost exclusively lighting by 
incandescence, So that every improvement in efficiency 
. depends on higher working temperature and increased 
intrinsic brilliancy. The effect of the latter is to increase 
the importance of fittings (reflectors, refractors and diffusers) 
which alone produce tolerable results from an intolerable 
source and distribute light which is generated economically 
but very locally, in an economical and suitable manner. 
The use of appropriate fittings is practically inevitable with 
all high efficiency lamps, and though this frequently 
involves considerable loss of efficiency in some directions, 
the fitting often does much to pay for its absorption losses by 
recovering and applying rays which would otherwise be wasted. 

Though the view may be very heretical, the writer is 
strongly of the opinion that in many directions scientific 
precepts have been carried too far in illuminating work ; 
too much importance being attached to the almighty foot- 
candle and the power expenditure necessary to provide it. 
Illuminating engineering itself is anything but an exact 
science, and there are so many variables and so many 
empirical factors concerned, that it is difficult to see that 
the design of illuminating schemes can ever be much 
more than the application of glorified **rule of thumb.” It 
must be admitted, at least, that many of the rules and 
methods advanced encourage a false sense of security, and 
are apt to give very dieappointing results when applied by 
“illuminating engineers" of limited experience and great 
faith. 

Just as the managers of commercial and manufacturing 
undertakings are coming to realise that the total cost of 
lighting is a trivial fraction of their total operating expenses, 
whilst the extra cost of good as compared with bad lighting, 
is yet more negligible, so the ordinary householder is realis- 
img that the total cost of lighting is not a serious item if 
modern electric equipment be used, and that it is worth 
paying a few pence a week for a more pleasing effect, with a 
little less efficiency. "Those fittings which give the highest 
efficiency always look, somehow or other, as though they 
were doing it. There seems always an air of cold virtue 
and severity about them and their illumination, which 
contrasts unfavourably with the cheery and somewhat 
mechant air of fittings which are less particular about a few 
per cent. absorption and misdirection. The writer would 
not for a moment suggest that inefficiency is desirable per 
se, but simply that the most pleasing effects seem always to 
be obtained with equipment which is not of the highest 
possible efficiency, and there is no doubt that psychological 
effect is an increasingly important factor in determining the 
commercial success of lighting equipment. 

It is no use telling or even proving to a man that a 
certain lighting scheme is the most economical available for 
his home. The argument may prevail outwardly, but if the 
* effect" of the lighting scheme is not right, that scheme 
is not, and never will be, satisfactory. Foot-candles and 
distribution may be perfect as judged by the most 
voluminous tables and formule in the illuminating 
engineers’ pocket book, but if the room does not look right 
to plain Mr. Smith directly he enters, the probabilities are 
that it is not right. There are elements in illuminating 
engineering which cannot be expressed by figures and 
factors — prejudices, if you will- which cannot be overcome 
by “ educating the public." 

(To be continued.) 


THE SELLING SIDE OF ELECTRICITY 
SUPPLY.—III. 


THE internal arrangement of showrooms offers 
scope for a great deal of ingenuity. In giving 
play to this, however, one must not lose sight of 
the demands of good salesmanship. Having 
through the effect inspired by the window display 
induced the prospective customer to walk in for a 
further inspection, everything must be done to turn 
that first curiosity into something more concrete; 
therefore no less attention and care is required in- 
side than is bestowed on the front. Size and shape 
must determine the general lay-out. The ceilings 
and walls are naturally claimed by fittings. With 
regard to these, although their sale is not regarded 
as the main objective, it is usually an important 
branch of showroom business; properly equipped 
it will be a convenience to many contractors who 
are without extensive showrooms of their own. A 
sufficiently large turnover must be obtained there- 
fore, to secure the over-riding or factors' discount 
that will enable you to sell to the trade; for the 
contractors who come to you will naturally expect 
the full discounts to which they are accustomed. 

A great many shops are oblong in shape, and 
where this is the case it lends itself very well to 
breaking up, so as to display panels of fittings. One 
of this nature recently inspected had been arranged 
with a considerable amount of skill and taste. The 
ceiling had been divided into four sections by three 
rows of corona dining-room pendants. There were 
four of these in a row, at both ends of each row 
two 2-light bedroom counterweight fittings were 
fixed, and, closer still to each wall, two hall lanterns. 
They had thus a display of one dozen dining-room 
fittings, one dozen bedroom slide fittings, and a 
dozen lanterns, which showed up very well without 
any appearance of crowding. The spaces between 
the rows were filled with various cord and chain 
suspension fittings, mostly of the three and five-light 
variety. At the extreme ends were rows of single- 
light drop pendants. Coinciding with the spaces 
broken by the rows of dining-room pendants, the 
side walls were divided off into four panels on each 
side. These panels were fitted up with a large num- 
ber of various types of brackets, several panels. 
being reserved for period styles. Round the show- 
room three narrow benches were fitted forming 
three steps up from the floor. These were filled 
with appliances, radiators, etc., broken here and 
there by standard lamps. The general effect was 
excellent, the pretty coloured silk flounces of the 
dining-room pendants and the shades of the standard 
lamps making it quite a fairy-land, and no doubt 
many visitors were induced to look in on that ac- 
count. 

An ambitious showroom assistant should fami- 
liarise himself with the principal styles of architec- 
ture and interior decorations; a ‘superficial know- 
ledge at any rate should be acquired. Ву super- 
ficial, I mean something more than Artstide Pujol’s 
memoria technica for the instant recognition, by the 
vulgar, of the three orders in architecture, '' cab- 
bages, Corinthian; horns, Ionic; anything else 
Doric.”’ 

He should have some acquaintance with the prin- 
cipal French, English, and Dutch period styles, which 
should extend to some detailed knowledge of the 
dainty work of Adams Bros., Chippendale’s choice 
frets, Sheraton’s chaste designs, etc. Many people 
are verv undecided and helpless in selecting fittings 
and welcome the assistance of the salesman if he 
impresses them as a man of good taste. One 15 
often asked to suggest a suitable fitting for a room 
furnished and decorated in some special style. Some 
help can be had by studying the catalogues of lead- 
ing manufacturers, as sections will usually be found 
devoted to the subject. Care is required, however, 
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as frequently the classification is open to dispute. 
and some of the fittings have incorrect detail, giving 
bizarre effects. 

Flemish and French, particularly Louis Seize 
candelabra, are very strong sellers, and are 
worthy of a good deal of space if the class of dis- 


trict in any way warrants it. A disadvantage (from 


the consumer's point of view) of candelabra is 
that considerably more current is required for illu- 
minating a room than in the case of ‘ordinary direct 


fittings. My experience of indirect and semi-indirect, 


fittings is that these have not sold very well when 
mixed üp with direct types. When shown in a room 
by themselves, however, they sold very well indeed, 
even with a display of only. 40 pieces; the semi- 
indirect type appear to meet with the greatest favour. 


There is a lot to be said for the semi-indirect 


fittings; from the station point of view the fact that 
about 50 per cent. more candle-power is required 
than with the direct style is a recommendation in 
these days of high-efficiency lamps. From the con- 
sumer's side they have the advantage that less 
wiring is required than for several bracket points, 
and óne large lamp is cheaper to buy than several 
smaller lamps, and also much stronger. Then the 
well-balanced soft light, with a complete absence of 
eye-strain, alone provides a fund of argument for the 
fitting and for eléctric lighting. 


ELECTRICITY SUPPLY IN MELBOURNE. 


IN the course of his presidential address to the Victorian Sec- 
{юп of the ELECTRICAL. ASSOCIATION OF AUSTRALIA, Mr. W. Н. 
Ху ABASTER compared the output of electric supply undertakings 
in Melbourne during the years 1904 and 1914. The number of 
units disposed of and the average price obtained for them 
during those years were summarised as follows :— à 


TT 
No. of conmmert| 8,256 29,316 | 1,200 | 
i | 


Unite consumed. 5 | 5 8 

194. |, se па, 1914 ТИИ 

Light ... 3.302.973 | 12,739,742 | 285°7 | 4°46 3°57! 19°95 
Power and heat 986,189 14,776,853 | 1,398°0 2:19| 1°46: 333 
Pablio lighting 1985.915| 37:9 2˙52 1°25! 504 
Traction ава 5,102,015 — — 1.10 — 
Balk supply esc 1,395 251 — | — | 1°49 | — 

. des T ER | — fedt =] кузе 
Total ..  ..|5,729,813|35,999,776 5280 3°58 2˙14 402 
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This comparison, he said, denoted substantial progress made 
in 30 short a period, but the possibilities ahead of them were 
till greater. Increased sale of current, provided that the 
increase did not adversely affect the existing load factor, had 
the effect of decreasing practically every item of expenditure, 
which made materially for lower selling rates. 

The average price of electric light in Melbourne compared 
favourably with that obtaining in the old world. It was not 
until recently that sufficient inducement was held out to the 
large manufacturer to relinquish his existing motive power 
in favour of a supply from the power station. Suitable 
inodifications of the tariffs had now been introduced, and it 
was certain that the consumption for this purpose would be 
greatly increased. 

The average price obtained p unit for private lighting had 
decreased 20 per cent., and the increased efficieney of metal 
filament over carbon lamps might be taken at 200 per cent., во 
that for equal lighting the consumer now paid about 97 per 
cent. of what he paid in 1904. A half-watt lamp would, of course, 
greatly improve upon these figures; from what he had seen 
«f these lamps, they had a very large future before them. 
Taking the average life of a 130-watt ordinary tungsten lamp 
ах being 1.200 hours, the higher efficiency of the half-watt 
lamp would pay for its additional cost during a life of 450 
hours when current was charged at 34d. per unit. 

The consumption of energy for power and heating purposes 
showed a wonderful advance during the period under review, 
and there was every indication of the rate of increase being 
mit only maintained, but accelerated. The supply of energy 
iw refrigerating pu been responsible for a con- 
table portion of the power load recently obtained, and 


this supply, with its load factor in the region of 100 per 
cent., was very welcome to the supply undertaking. 

In the near future, units supplied for cooking and water. 
heating would be in demand on every day in the year and at 
any tune of the day or night. With a view to obtaining the 
fullest information, he had so equipped his kitchen that the 
whole of the cooking and water heating (except bath water) 
was being carried out electrically, and during the last 16 
months he had tried various types of apparatus. The con- 
sumption of current during that time (including current used 
for ironing) had averaged 32.6 units per week for a household . 
of three adults and one child. He was convinced that reliable 
apparatus was obtainable, and that faults were more likely 
due to the manner in which the apparatus was installed and 
to unsuitable flexible cords, etc. Meat or pastry cooked in an 
electric oven was infinitely preferable to that cooked in a 
gas oven. There was, however, room for improvement in 
the appliances designed for boiling, as the cost of vessels with 
self-contained elements did not permit of the same range of. 
vessels generally associated with the gas ring, and hot plates . 
at present were too slow. The latter шү would pro- 
bably be shortly overcome either by the hot plate with oil- 
immersed element or by the radiant type of plate. One of 
the latter type showed an overall efficiency of 53.7 per cent. 
when raising three pints of water to boiling point, which was 
equal to the best results obtained with existing types of hot 
plate. This efficiency was increased to 67 per cent. by 
roughening the bottom of the kettle and to 75 per cent. by 
blackening it. The rapid heating of large quantities of water. 
such as were required for a bath, was not practicable at 
present; a much more satisfactory arrangement was to pro- 
vide a well lagged cistern, and to heat the water by means of 
a small quantity of energy, supplied over a long period. He 
had had one of these cisterns in his kitchen during the past 
four months, and it had been found very useful in supplying 
all the warm water required in the kitchen, and also for a 
child's bath. Such apparatus, with its high efficiency and load 
factor, could easily compete with the heating of water by 
other means. 

Perhaps the greatest obstacle to the advance of electric 
cooking was the first cost of the appliances and of their instal- 
lation, but this was largely due to the very small demand. 
In order to introduce it satisfactorily, it would be necessary 
for some responsible body to obtain complete outfits in large 
quantities and to dispose of them by means of some system of 
hire purchase. 

Suppliers of cooking apparatus stated that the present in- 
adequate tariffs were responsible for the small demand and 
consequent high cost of apparatus, whilst undertakers replied 
by questioning the use of a special tariff for so small a number 
of consumers. He thought the supply authorities should take 
the first step, and by introducing a suitable and payable 
tariff, they would very soon increase the demand. 

The individual load factor of an average consumer was 
undoubtedly very poor, but he reckoned that the average 
annual load factor of a number of such consumers would be 
equal to about 25 per cent. He estunated that from 1,000 to 
2.000 cooking outfits could be connected without increasing 
the maximum demand upon the generating station.. 

For the tariff, he preferred a system wherein a fixed monthly 
charge (depending upon the size of installation or probable 
M.D.) was made, and a secondary charge for every unit con- 
sunted. The present was a very opportune time for the adop- 
tion of such a tariff, as it would tend to guarantee a definite 
annual revenue to cover the fixed charges, which were now 
met by the higher rate charged for lighting. 

With regard to public lighting, the advance had been nt 
least as marked as in any other of the spheres of electric supply ; 
here also, reduced cost per unit had been combined with 
greater efficiency in lampe used. 

Ten years ago they had no electric traction in Melbourne. 
but now there were some 56 miles of single track in successful 
operation, with 46 miles in course of erection. These were all 
additional lines erected to meet the great demand for this 
form of transportation, and the electrification of their tram- 
ways, which must be commenced shortly, would greatly in- 
crease these figures. The electrification of their suburban 
railways was one of the biggest projects of the kind ever 
undertaken, and would greatly widen the field of the electrical 
industry in Victona during the next few years. 

Recent vears had seen electricity s pply extended to the 
majority of their suburbs, and although extension by any 
means was preferable to none, it was obvious that some of 
the modes employed were not the most economical and effi- 
cient. A number of the local councils, desirous of running their 
own systems, purchased current in bulk, and retailed it them- 
selves; this might give fairly satisfactory results, but when 
matters were further complicated by such a council re-eelling 
in bulk for distribution by a third party, the proceeding waa 
manifestly inefficient. 

The units disposed of by Melbourne supply undertakings 
during the year 1914 amounted to 36 millions, and it was 
estimated that in five years' time this figure would be 
augmented as follows: 


Private supply for light and power 
Electrification of cable tram ways 
Additional tramways ed 


35 million units. 
24 
10 „ r 


Total increase e А И 
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This gave an estimated output of over 100 million unite per 
annum, which, added to 129 million units, estimated to be 
generated for the suburban railways, would make a total 
output of 229 million units for Melbourne and suburbs. 

e rapid extension of the undertakings had materially 
affected the systems of generation and distribution of energy. 

Ten years ago (as at present) the major portion of the 
energy was generated by two stations, the centre of the cit 
being supplied with D.C. at 460 volts, and the suburbs with 
mingle phass А.С. supplied through 2,000-volt overhead feeders 
and house transformers. To overcome the unreliability, 
danger, and inefficiency of the latter system, underground 
mains had been laid to sub-stations, where the current was 
converted from 4,000 to 400 volts to supply local networks of 
bare hard-drawn copper. The size of иш units during 
the period under review had increased from KW. to 5,000 
KW. Owing to the difficulty experienced in obtaining reliable 
direct-current generators of sufficient size, it was deemed 
advisable to install three-phase generators at thé supply 
station and obtain D.c. by means of converters. Most of these 
converters had been placed in a sub-station near the centre 
of that half of the D.c. area which was farther from the works, 
thus tending, not only to minimise the units lost in mains, 
but to increase materially the capacity of feeders already laid. 

Three-phase supply was being given to some of the neigh- 
bouring municipalities, and it was intended ultimately that 
the existing single-phase system should be supplied from the 
three-phase generators by means of two sets of auto-trans- 
formers placed across the outers, so that eventually the whole 
of the generation in the city station might be carried out by 
the шерик plant. 

When the existing stations were designed, the huge outputs 
which he had forecasted were not anticipated, and in a few 
years the sites would become inadequate. When this time 
arrived, it would probably be advisable to select a site with 
access to fuel by land and water, and with an eue supply 
of water for condensing purposes. High-tension three-phase 
current would be supplied to the existing undertakings for 
the necessary transformation; and as the plant in existing 
stations became obsolete, or relatively inefficient, the load 
would be taken up by this new station. 


A NEW PRINTING TELEGRAPH SYSTEM. 


THE excellent work done by Mr. Donald Murray in developing 
first the automatic printing telegraph system, which we 
described in our issues of March 13th-April 3rd, 1903, and 
later the төгө) multiplex system, described by the inventor 
in а paper before the Institution of Electrical Engineers 
(abstracted in the ELECTRICAL Review, May 19th, 1911), is 
well known to our readers, and the latter has been exten- 


RECEIVER. 


TRANSMITTER. 


1. One-Way Method of Operation.—This method provides 
one traffic channel, which may be used in either direction 
at the rate of 45 words per minute. This system is intended 
for short-haul traffic over lines comparatively free from induc- 
tive disturbance and not exceeding the equivalent of 30 miles 
of underground cable. 

2. Two-Way Method of Operation.—This method of opera- 
tion provides one traffic channel in each direction simul- 
taneously without involving the use of duplex balancing 
apparatus. Its traffic-Ccarrying capacity is equal to, roughly, 
45 words per minute in each direction, or a total of 90 words 
per minute for the line. This system is operative over any 
length of line not йш the use of repeaters. For economic 
reasons it would ordinarily not be used for lines longer than 
500 miles. ; 

3. Double-Duplez Method of Operation.—Thie method of 
operation provides two traffic channels in each direction. 
Simultaneous transmission in each direction is obtained by 
means of the duplex balance. The traffic-carrying capacity of 
the circuit is, roughly, 45 words per minute per channel, 90 
words per minute in each direction, and a total for the line 
of 180 words per minute. . 

4. Triple-Duplez Method of Operation.—This method of 
operation provides three channels in each direction, simul- 
taneous transmission in two directions being obtained by 
means of the duplex balance. The traffic-carrying capacity ів, 
roughly, 45 words per channel, 185 words per minute in each 
direction, or a total of 270 words per minute for the line. 

5. Quadruple-Duplex Method of Operation.—This method of 
operation provides four channels in each direction, the simul- 
taneous transmission in two directions being obtained by 
means of the зараз balance. The traffic-carrying capacity ів, 
roughly, 45 words per channel, 180 words in each direction, or 
a total of 360 words per minute for the line. 

The methods of operation described above by no means 
represent the limit of flexibility of the system, for if line 
conditions will permit, the number of channels may 
further increased. Moreover, the working speed per channel 
is not limited by the apparatus, but rather by economical 
operating conditions. Forty-five words per minute is thought 
to be an economical working speed. Satisfactory operation of 
the бгаа has been had at 52 words per minute рег 
channel on a quadruple-duplex, thus making a total of 416 
words per minute for the line. 

In the case of the quadruple-duplex, pi egy ir. double- 
duplex, and two-way services, the. messages are first рерге 
on tape by an operator using a keyboard perforator, as shown 
at the right of fig. 1. When each key of the perforator is 
depressed, several holes are punched in the tape, and their 
arrangement determines the combination of positive and nega- 
tive currents which will be sent to line when the tape is fed 
through a transmitter (fig. 1) working in conjunction with a 
distributer (fig. 6). The impulses thus transmitted over the 
line operate a polarised line relay at the receiving station, 
which, in conjunction with another distributer, passes the 
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PERFORATOR. 


l16. 1.—CoMrLETE TRANSMITTING AND PERFORATING EQUIPMENT. 


sively adopted by British and foreign administrations. In 
1912, Mr. Murray sold his U.S. patent rights in the multiplex 
system to the Western Union delegiranih Co., and the latter 
entered into collaboration with the Western Electric Co., of 
Chicago, with a view to the development of the invention; a 
detailed description of the apparatus as manufactured by the 
latter company was recently given by Mr. PauL M. RAINEY in 
the Electrical World, from which we extract the following 
particulars :— | 

Some of the various methods of operation which have been 
standardised are as follows: 


impulses along to a receiving printer (fig. 1, left), which 
translates them into the predetermined letter or figure and 


prints them in column form, so that when a message is 


completed it may be torn off and is ready for delivery. If 
so desired, the message may also be received in the form of a 
perforated tape. This is accomplished by means of a re- 
perforator which works in conjunction with the printer. The 
tape thus prepafed may be used for retransmission on another 
line operated by any of the methods described above. 
Ordinarily, for one-way service, keyboard transmission is 
adopted, instead of tape transmission. In either case the 
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passing over the circuit. However, when desired, 

be made of tape transmission for this class of ser- 
vice, which possesses the advantage of affording a маре ара 
efficient storage of signals, thus keeping the speed of trans- 
mission constant. This is of particular advantage in operating 
over & difficult circuit; for example, a line which would easily 
permit of a fair average speed, but which would not be 
сагоре of transmitting the signals at ће maximum speed of 

tor 


operator. | 

_ . The code used in this system is an equal-letter five-unit code; 
that is, each signal consists of five units or current impulses, 
and all signals require the same amount of line time for their 
transmission. This is generally known as the Baudot code, 
because of its use in the Baudot system, which has been 
extensively used throughout Europe, particularly in France, 
for upward of 30 years. In a five-unit code, assuming that 
unit is represented by a pulse of positive or negative 
eurrent, there are available 31 combinations which are suffi- 


home printer may or may not be used to provide a record of 
all traffic 
use ma 
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Fie. 2.—D1AGRAM OF MULTIPLEX OPERATION. 


cient for all the letters of the alphabet and the functions— 
carriage return, line feed, letter shift, figure shift, and space. 
The various figures and additional functions are obtained by 
preceding these signals by the figure-shift signal. Before 
returning to letters, it will then necessary to send the 
letter-ahift signal. In addition, the column printing feature 
requires signals to lift the paper vertically and return the 
carriage for a new line. The transmission of these extra 
signale over the line occupies line time, and this loss of time 
has been found to average about 10 per cent. of the working 
time, for ordinary telegraph traffic. In other words, the code 
employed in this system may be considered to average 5.5 
units per character so far as line transmission is concerned. 
As regards the economy of line time, the five-unit code has 
an ава over the Continental Moree code аз 5.5 із to 
9.08, an advantage of 65 per cent. 
The equal-letter code permits of the use of the multiplex 
rinciple, which is employed in the поасторе сорих, triple- 
Чоро, double-duplex and two-way methods of operation. 
Fig. 2 shows diagrammatically the method employed to secure 
multiplex operation. If each of two metal rings, one at eac 
station, X and v, is divided into four quadrants, А, B, С and р, 
at Station Y, and a’, B’, o“, and р, at Station x, and rota 
brushes B and E; are connected to the line as indicated, an 
if the contact brushes start from the eame relative position 
and sweep over the contact segments with the same uniform 
angular velocity, quadrant А will be connected through the 
line with quadrant a’, quadrant B with quadrant в’, quadrant 
C with quadrant c', and quadrant D with quadrant D', once 
r revolution, the interval of each of these four connections 
Deine equal to the time of one-quarter of a revolution of the 
rotating brushes. If each signal consisted of one pulee of 
current, it would then be possible to send one signal per 
quadrant per revolution. If, instead of having solid quad- 
rante, each is-divided into five segments, it will be possible 


Fig. 3.—ARRANGEMENT OF FIVE-PART QUADRANTS. 


to use the five segments of one quadrant at one end for the 
transmission of five current impulses, which constitute the 
signal for a given letter or figure in the code just described, 
and the five segments at the other end may be used for 
receiving these impulses and distributing them in such a 
manner that they may be used to select the letter determined 
by the combination of impulses. In fig. 3 the quadrants are 
shown thus divided; each quarter of the circumference con- 
cists of five segments, each segment of quadrant a, station т, 


being connected to a contact lever so arranged as to connect 
this particular segment with the circuit or battery, 
depending upon its position between the fixed contacts, while 
the segments of quadrant 4 at station x are connected to the 
relays as shown. Normally all of the levers 1, 2, 3, 4 and 5 
are in engagement with contacte connected to ground. If, 
now, any lever is moved over to engage its battery contact 
during the quarter of a revolution in which the rotating brush 
B moves over the quadrant A, a current impulse will be trans- 
mitted to the line through the rotating brush Е, and since 
the rotating brush Е; is synchronously wiping over the seg- 
ments 1’, 2’, 3, 4’ and 5 at the eame time that the rotating 
brush в wipes over its contacts 1 to 5, the corresponding relsy 
at station x will be momentarily energised. If provision can 
be made to change the combination of levers during the time 
that the brush sweeps over the other three quadrants, it will 
be seen that during each revolution a different signal can be 
sent from quadrant А to quadrant a’. What has been said 
regarding quadrants А and a’ applies equally to the otber 
quadrants. Thus it will be seen that the multiplex principle 
permite us to send and receive four character signals per 
revolution. In actual operation the functions of the levers at 
the sending end, station y, will be performed by the trans- 
mitter, and the operation of the five relays 1’, 3’, 3’. 4’ and 5’ 
is utilised in the printer to select the predetermined letter 
or figure. It will also be understood that by dividing the ring 
into a different number of segments it might be possible to 
send and receive a greater or lesser number of signals 
revolution. What has been described above constitutes =e 
per operation. If the line is worked duplex, the same can 
accomplished in both directions at the same time. An 
essential requirement of euch a system is that the rotating 
contact brushes at the two ends must be made to rotate in 
synchronism. This has been accomplished in the eybtem 
herein. described, the means employed being briefly as 
follows :— 
Referring to fig. 4, it will be noted that segments 1 to 5 
station at Y are connected to levers 1, 2, 8, 4 and 5, so 


Fic. 4.—CONNECTIONS TO SYNCHRONISERS. 


arranged that they may send to the line positive or negative 
current, depending upon their position. the bruah E connects 
these segments consecutively with the eolid ring which is 
connected to the line. At station x the line is connected to 
ground through the windings 1, 2, 3, and 4 of a polarised 
relay. The tongue T of this relay is connected to the solid 
receiving ring Rs. The marking contact M of this relay is 
connected to a grounded battery, and when negative current 
from the distant end is passing through the relay the tongue 
rests on the spacing contact 8. As the brush E rotates it con- 
nects the solid receiving ring Rs with the receiving segments 
1, 2’, 3', 4’ and 5’ cf PI consecutively. The receiving reg- 
mente are made shorter than the sending segments, so that 
the receiving brush Е. picks out only the centre portion of 
each current impulse, or of each repeated current impulse. 
since the signals sent over the line are repeated by means «f 
the polarised relay. Assuming perfect synchronisin between 
the sending brush E and the receiving brush ki the receiving 
brush should be at the point cı midway between receiving 
segments 1’ and 2' when the sending brush passes from eeg- 
ment 1 to segment 2, and at c» midway between receiving Beg- 
ments 2' and 3' when the sending brush passes froin segment 2 
to segment 3. and so on. Thus it will be seen that for a change 
mf polarity, which can take place only when brush E passes 
from one seginent to another, the receiving brush Е, should be 
at some point in the circumference midway between two 
receiving segments. The receiving distributor is therefore 
provided with additional rings Р» and m, called correcting 
rings. R. is a solid ring connected consecutively to the seg- 
ments in na by the brush Еу These segments are half the 
length of the sending segments, and are, therefore, double in 
number. They are connected into two groups—a and b, ак 
indicated. The brushes are &o arranged that when the receiv- 
ing brush fi is midway between any two receiving segments, 
say at 01, the correcting brush rg is just about to engage one 
of the a segments, вау at di Circuit provisions are made s% 
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that a short pulse of current is generated locally at each 
reversal of the line current. When this reversal finds the 
correcting brush Ез on an a segment it causes the operation 
of a mechanism which automatically sets back both brushes 
Ei and Fz. Now, if the motor driving the receiving distributor 
is arranged to run slightly faster than the motor driving the 
sending distributor, the tendency will be for brushes Е, and F2 
to be gaining, and the intermittent stepping back, as already 
described, will result in maintaining the receiving brush Е, 
in the proper phase with the sending brush k at the other end 
of the line. It will thus be seen that at each reversal of the 
line current the position of the correcting brush on the seg- 
mented correcting ring determines whether a correction of 
phase relation shall be made. Since the motor at the receiv- 
ing end is running faster than the one at the sending end, 
sooner or later it will engage an a segment at the time of a 
current reversal. This causes the brushes to be stepped back 
through a small angle, so that the current reversals take 
place only while the correcting brush is on b segments. Thus 
the signalling impulses are made to provide correcting im- 
pulses, which are used to maintain synchronism. . 

The shortening of the receiving segments to one-half the 
length of the sending segments provides an ample angle for 
this purpose. It also possesses the advantage that only the 
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centre portion of the signal is utilised for signalling purposes, 
and the system is less subject to the effect of inductive disturb- 
ances. Diagram A, fig. 5, shows the form of signals sent to 
the line by the distributor. When the signals are received at 
the distant end, they are more or less distorted. Diagram B, 
fig. 5, illustrates this distortion. It is near the point of 
reversal at the time the line current is weak that inductive 
<listurbances are able to affect or further distort the signals. 
If any advantage were to be gained, the segments could be 
shortened still further, since the relays operated from them 
are connected in local circuit and require a very short impulse 
for their operation. It will be appreciated, then, that the 
shortening of the receiving segments is not a sacrifice in any 
sense of the word. In actual practice the line is worked 


duplex and the sending and receiving distributors are com- 


bined and run by one motor, means for maintaining syn- 
chronism being used at only one end. 

Fig. 6 shows the distributor face with the brushes. It will 
be noted that this is somewhat more complex than the dia- 
grams which have been explained. The outside ring, No, 1, 
of this distributor is the receiving ring, only alternate seg- 
ments being used for selecting purposes. The intermediate 
segments in each quadrant, however, are used for a specific 
signalling purpose, as will be described later in connection with 
the printer. The second ring from the outside, No. 2, is the 
correcting ring and corresponds to ring R» of fig. 4. The third 
ring, No. 3, is the sending ring and corresponds to the sending 

= 
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Fic, 6.—DISTRIBUTOR. 


ring at station y, fig. 4. The fourth ring, No. 4, is called the 
local ring and performs a very important function, which will 
be understood from what follows. Referring back to fig. 3, it 
will be remembered that while the brush is travelling over 
quadrants в, с and р, the combination of the levers 1, 2, 3, 
4 and 5 should be changed to the combination of the next 
letter. Likewise, while the brush travels over quadrants с, р 


and A, the transmitting apparatus connected to quadrant B 
should change its combination to the signal of the next letter, 
and во, оп. At station x the printer connected to quadrant a’ 


‚ receives a letter during one-fourth of the revolution, while the 


brush E, is passing over the segments of quadrant a‘; but 
while the brush is passing over the remaining quadrants, 
n“, o“ and p', the printer has time to complete its printing 
operation, move the paper and clear out, so as to be in readi- 
ness to recelve another signal. The segments in this local 
ring, No. 4, are used to perform these functions; that is, cer- 
tuin segments are used to change the signal combinations set 
up in the different quadrants. Likewise, they are used to 
start the printing mechanism after selection has been made, 
so that it may be able to complete the printing operation in 
time to receive the signal for another letter. It will be noted 


Fic. 7.—ELECTRICALLY DRIVEN TUNING FORK. 


that the brushes connect these various segmented rings with 
solid rings 5, 6, 7 and 8. Each brush holder is insulated from 
the spider, and the individual brushes are made up of a 
num of strands of small hard-copper wires. 

The motors used to drive the distributors are of the well- 
known phonic wheel type and are driven by impulses from 
an electrically driven tuning fork. This assures a constant rate 
of vibration, since the frequency of a tuning fork varies by 
only about 0.01 per cent. per deg. C., and is little affected by 
changes in voltage applied to the driving magnet. Fig. 7 
shows the fork used, while the motor distributor and mechani- 
cal corrector are shown in fig. 8. The mechanical corrector, 
which is shown mounted between the distributor and the 
motor, is the mechanism which is arranged to step back 
mechanically the brushes when they have advanced too far, 
as already explained. The speed of the motor is determined 
by the rate of vibration of the fork. Large changes in the 
rate of vibration of the fork are accomplished by addin 
weights to the two prongs, a set of weights being provid 
with each fork. Small changes in the speed of the motor (a 


Fic. 8.—DisTRIBUTOR AND CORRECTOR, 


fraction of a revolution per minute) are obtained by turning 
the handle at the front of the fork, which, by means of gears 
and a screw, moves a small fork forward and backward. 
The shutters on the end of the prongs are used for strobo- 
scopic observation and are not essentially a part of the system. 


(To be concluded.) 
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TWO AMERICAN ELECTRIC FURNACES. 


AMONGST the ever-widening uses to which electricity is now- 


being put, none promises a greater sphere of usefulness than its 
application to furnace heating and for melting purposes. The 
electric furnace may be said to have gone along way towards 
solving the fuel diffioulty in those countries where solid fuel is 
costly and water power plentiful, and it is in localities where such 
conditions prevail that the greatest progress in electrical furnace 
practice may be expected. In the refining of steel in particular, 
the electric furnace is now playing an important part, as due to 
the greater accuracy of control and improved conditions of opera- 
tion, a much superior product can be ensured, than under pre- 
electric conditions, and there are at the present time over 70 
electric steel furnaces in use in Europe and America. 

In а paper read at the San Francisco Convention of the National 
Electric Light Association, Mr. W. M. McKnight described the 
first Stassano arc furnace to be installed in the States. This 
furnace was at the Warman Steel Casting Co.'s works at Redondo, 


fist Rey 


Fic. 1—STASSANO FURNACE, WARMAN STEEL PLANT, U.S.A. 


CaL, its introduction being due to the costliness of the crucible 
process on the Pacific coast. 

The Stassano furnace, which has now been in continuous use in 
these works since November, 1913, except for relining intervals, 
has a capacity of 1 ton, and six heats can be operated daily: de- 
ducting time taken in relining, there are 24 full operating days 
of 24 hours each per month. It requires two days three times 
& month to reline the furnace, magnesite bricks being used, the 
cost being $235 per lining, including labour and material, no 
cement being required, 

The furnace turns out steel castings of upto 1,600-Ib. weight for 


ttings, 
buckets, and where great strength is required. 3 


arc 

and other electrode impurities from entering 
the metal, and allowing a thorough mixing 
duriug any desired timẹ. The metal reaches 


g eren 3,000° F. before being poured. 
e furnace is suspended in trunnions 
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furnace at an angle of about 15^, converging 
to & point about 2 to 3 in, above the 
metal The average arc is about 10 in. long, 
although at times an 18 in. arc is drawn. 1 

While the original furnace was closed at > 


the top, the Warman Co. has altered it во ——— * 


that the roof is removable and additional 
furnaces to be installed shortly will embody 
this improvement, 

The carbon electrodes are 31 in. in 
diameter and 6 ft. long and burn down to 
stubs about 18 in. long. The electrodes enter the farnace 
through a water jacket and are fed individually by hydraulic 
pressure regulated from control valves at an operator's stand, the 
water being circulated by a 2-H.P. motor-driven pump through a 
cooling tower to a tank which supplies the water jackets and 
the hydraulic control, under a 20-ft. head. 

The current consumption of the furnace is from 800 to 2,000 
amperes per terminal on a three-phase 150-volt circuit. Current 
is supplied through flexible cables connected to three single-pole 
double-throw and one three-pole double-throw knife switches, con- 
necting the transformer secondaries in either interconnected star or 
delta, at pressures of 150 and 100 volts respectively, with the 


To keep the balance a ground connection is tapped through an 


"nonna ЕЗЖЕ ПЕ КЕ Б 
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oil switch and overload release to the middle point of the Y on 
the main circuit. Heavy copper bus-bars lead from the switches 
to the secondary terminals of three 100-K.v.A. Westinghouse 
transformers, which are ‘specially designed, oil cooled and wound 
for 10,000 volts primary and 110 to 150 volts secondary. 

The entire consumption for the installation is registered by a 
primary meter, which together with the transformers is placed in 
a galvanised iron sub-station, and controlled by a 10,000-volt oil 
switch with overload trip coils ; ‘the service is protected by a fused 
pole-top switch operated from the ground. 

The double transmission line is fed from two near-by sub- 
stations, each having an approximate capacity of 2,000 Kw. ; these 
sub-stations are supplied from the Southern California Edison Co.'s 
10,000-volt and 33,000-volt transmission lines. 

‘Aside from steel, ferro-silicon, ferro-manganese and anthracite 
coal having 90 per cent, of fixed carbon, are ingredients necessary 
to the finished product. 

There is very little variation in load from day to day, as shown 
by graphic chart, the average d being about 225 kw. The 
flactuation of the load, which is non-inductive, scarcely affects 

the regulation of the 10,000-volt line. 

Another American furnace described by 
Mr. W. P. Lass in the Vining and Engineering 

orld, is one used by the Alaska-Treadwell 

Gold Mining Co. for treating by-producte ; 

this by-product, consisting of 2 tons of slag, 

300 Ib. of matte, 500 Ib. of refinery refuse, 

flue dust, &c., was formerly treated in a 

24-in. water-jacketted blast furnace, but in 

1914 a single-phase electric furnace was 

substituted. 

The furnace was constructed from an old 
steel acid drum, in the bottom of which a 
cable of bare copper strands was introduced, 
the strands being spread fan shape, and 
embedded in powdered graphite to form the 
lower electrode. 

The furnace sides were built up of fire- 
brick, leaving a chamber 14 in. in diameter 
and 20 in. high. The upper electrode is of 
graphite or carbon rod 3 in. in diameter, 
arranged to joint to new lengths without 
shutting down or wasting stubs. The 

‚ arrangement of the furnace is shown in 
fig. 3. Three openings in the cover provide 
for feeding the charge, for gas escape and 
for the centre electrode, the latter being 
large enough to allow of charging round 
the electrode ; escaping gases aré extracted 
by a fan, the furnace being operated on 

a lighting circuit through a 50 KW., 
60-cycle, 110-volt transformer. 

A water rheostat is provided to lower the voltage when starting 
or when there is a bath of metal in the bottom of the furnace, 
which would otherwise allow too much current to pass. The 
material to be treated in the furnace is mixed in certain 
proportions, the material added during the melt being 8,507 Ib., 
of which 5,870 lb. is by-product material—old slag, the residue 
from burning old mill launders, sweepings, &c., of the following 
percentage compositions :—SiO4, 40˙1, Fe 16°0, CaO 16'1, Cu 5'9, 
Pb 3:0, Za 57, Al. О, 2:0, S 36, moisture 4'0, gold 81, 096˙6 per ton. 
Coke is added to the charge as a reducing agent. 
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Fic. 2.—CHART SHOWING LOAD VARIATIONS, STASSANO FURNACE, 


In starting, the furnace operates as an arc furnace until 
thoroughly hot, when the charge is added, the electrodes being 
raised as the current increases until the chamber is filled with 
the charges and the upper electrode extends into the melt a foot 
As the charge continues to melt, the electrode is moved, keeping 
the amperage nearly constant. At this stage the furnace has 
automatically transformed itself into a resistance type furnace, 
the molten charge acting as a resistant. 

After the charge is in quiet fusion (about 2 hours 10 min.) power 
is turned off, and the charge allowed to settle before tapping. 

Both graphite and carbon electrodes are used, the former costing 
$2.95 each, and the latter 81.20; power cost is less than 1 с. per 
KW.-hour, 

The labour required for the operation of the furnace, including 
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charging and tapping, is one half one man's time, when melting 
1 ton in 24 hours. The following data is given :— 

Running time, 128 hours 40 minutes. 

Average weight, charge added, 160'5 lb. 

Average fusion time of charge, 2 hours 25 minutes. 

Total number charges, 53. 

Graphite electrodes used, 1 per 24 hours. 

Total power used, 4,440 Kw.-hours. 

Power per lb. material fed, 52 KW.-hour. 
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FIG 3.—SECTIONAL DIAGRAM, ELECTRIC Bv.PRODUCT 
FURNACE, : ! 


The electric furnace shows a saving in mechanical loss of gold in 
flue dust; results in a lower grade slag, allows of fine temperature 
regulation, and benefits the health of the operators (who are not 
specially trained in its use). 


COMPARATIVE COSTS OF VARIOUS TYPES 
OF PIT LOCOMOTIVES. 


ALTHOUGH pit locomotives are very little, if at all, used in this 
country, the following data, referring to tests carried out under as 
similar conditions as possible in a number of German coal mines, 
are of interest as indicating Continental practice and experience ; 
complete details of the installations and trials appeared in 
Gluckavf. The object of the present tests was to compare the 
costs of compressed air, accumulator, D.C. trolley and single-phase 
pit locomotives. The track and load conditions in the several cases 
examined are shown in Table I. 


Three types of single-phase locomotive were tested, supply being 
taken from 1,000-volt three-phase mains through track trans- 
formers supplying overhead trolley wires, The overall efficiency 
of this scheme was found to be 74'5 per cent., and the station 
output averaged 0'16-0'17 Kw.-hour per useful ton-km. 

The average total cost data as shown in Table II assume the 
cost of energy to be 0 35d. рег KW.-hour, and allow 48.-58. wages 
per man per shift and 300 working days, each of two shifts, per 
annum : 5 per cent. interest is charged and 25 per cent. depreciation 
is reckoned on locomotives, 10 per cent. being allowed on нт. 
equipments, converters, buildings, reserve plant, &c. The capital 
cost of the type of accumulator locomotive tested was £670, that 
of the D.C, trolley locomotive, £355, and that of the single-phase 
locomotives from £345 to £420. Part 1 of Table II assumes the 


TABLE II. 
Total costs, Acoumu- Compressed D.C. Bingle- 
Pence per lator. air. trolley. phase. 
(1) Total t, km. 2% 0'530 0 435 0˙294 0 247 
Useful t. km. ese 1:120 822 517 494 
(2) Total t. km. s. 0'587 0'435 0'340 0'305 
Useful t. km, 1:150 '822 '646 611 


locomotives to be worked to their full capacity; there is little 
difference between the total costs of the D.C. and single-phase 
trolley installations, but these are considerably cheaper than com- 
pressed-air locomotives and still cheaper as compared with accu- 
mulator locomotives, If the equipment is not worked to its full 
capacity, but is idle for, say, 1˙5 hours in each 7-hour shift, it 
will usually be possible to refill air tanks or change accum 
during these intervals, and, by thus avoiding interruption of 
service for these operations, the specific cost of working air or 
accumulator locomotives rises more slowly than that of trolley 
locomotives, as is showp by part 2 of Table II. Where yet longer 
idle intervals occur in working, the specific cost of all the ча 
coneidered rises in about the same proportion, 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


Electrically-propelled Chairs, 


The expositions now in progress on the Pacific coast offer visitors 
the novelty and comfort of riding about the broad intramural 
avenues in silent, easy-going electric roller chairs. More than 200 
such chairs are in use at the San Francisco fair, and a lesser 
number’ are in service at San Diego, where the accompanying 
photograph was taken. 

Each chair carries two persons, one of whom steers and controls 
the chair. The average speed is about 3 miles per hour. Some of 


TABLE I. 
„ La wo. or |Y ight| Performance 
Type of T paint | ү 5 ‘of laden мт: hour shift. 
locomotive. ; sont е | train | Tntal Useful 
2 (parts in 1,000). * e (kg.) | t km. | t. km, 
Compressed air... | 35 333, 1,290, 35 32 800 615 325 
Fee i 16 1:95 1100 25 25.300 446 926 FIG. 1.—ELECTRICALLY-PROPELLED CHAIR. 
D.C, troll 5] 80 2°78 1,300, 30 31,0400 765 2: ; : , " - 
кэме, EE 3:45 1.500 30 29.150 81 4 377 the chairs are equipped with extending bumpers which are con- 
— 140 345 1.500 40 39,000 900 420 nected with the control apparatus and brakes. If such a chair 
а + 4°35 |1 1 250 35 40.865 962 430 runs into an obstruction of any kind the pressure on the bumper 
2˙86: + TR ? "" instantly throws off the power and sets the brakes, bringing the 


ooo 


car to a stop within a few inches. The battery equipment averages 
ten 150 ampere-hour cells, which are capable of operating the 


The battery locomotive installation was supplied from a 3,250-volt 
three-phase line through a rotary converter at the pit bottom, feed- 
ing a charging station in-bye. The overall efficiency from generator 
to battery was about 42 per cent., that of the battery alone being 
65 per cent, The station output averaged 0°12 per total and 0'23 
KW.-hour per useful (coal) ton-km. 

The р.с. trolley installation was supplied through motor- 
generators from a 1,000-volt three-phase network, and the overall 
efficiency, allowing for light-load losses and 2 per cent. loss in the 
H. T. conductors, was 53'2 per cent. In this case, the station output 
was 0'08 and 0°15 Kw.-hour per total and per useful ton-km, respec- 
tively. 
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0'5 H.P. motor about eight hours on one charge.— Electrical World, 


Domestic Water Heating. 


In order to get over the difficulty of water heating where con- 
sumers are substituting electric for coal ranges, the WASHINGTON 
WATER POWER Co., of Spokane, has developed an electric water 
heater, to be connected with the ordinary domestic hot-water 
tank, and operated when the customer's electric range is not in 
operation. 

The heater consists of a brass tube about 3 ft. long, and having 
an internal diameter of 1'75 in. Around the tube is wound a 
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double spiral of square copper wire about 0:126 in. wide and spaced 
0'125 in. apart. High- resistance wire is wound іп the grooves on 
asbestos seats, and the entire unit is treated with three coats of 
enamel and then baked. To minimise heat radiation the unit is 
insulated with a covering of magnesia. 

Teste made with this heater in actual use indicate the following 
results Starting with cold water in the tank, hot water was 
available in 15 minutes. By permitting the heater to operate 
during the entire night preceding washday, sufficient hot 
water was obtained for an ordinary family washing. From 
February 12th to April lst, a meter on the tank showed a con- 
sumption of 636 Kw.-hours, or 13'5 KW.-hours а day. An analysis 
of the earnings from 12 2-Kw. ranges over a period of 100 range- 
months showed that they consumed on the average about 
T EM а year each, or 2°] KW.-hours a day.— Electrical 

eria, 


Electric Supply in a Ball-Bearing Factory. 


In the well-known Hoffmann ball-bearing factory at Chelmsford 
power is supplied for driving the machinery at 110 volts; the 
gemerators are driven by Diesel engines, and the first installation 
comprised two 220.kw. “ Witton” generators coupled to three- 
cylinder Diesel engines, having cylinder dimensions of 450 mm. 
diameter x 660 mm. stroke, A recent addition to the plant took 


Fic. 2.— GENERAL VIEW OF THE TWO 220-KW. AND ONE 700-KW, 
" WITTON " GENERATOR IN THE BALL-BEARING FACTORY 
oF THE HOFFMANN Co, 


the form of a 700-kw. " Witton” generator driven by a four- 
cylinder Diesel engine, with cylinder dimensions of 510 mm. 
diameter x 660 mm. stroke. This engine has water-cooled pistons 
and cylinders. At the low speed of 157 R.P.M. the machine had 
large dimensions, and the problems involved in its construction 


Fic. 3.—THE 700-Kw. 
“ HOFFMANN” ROLLER BEARINGS, 


" WiTTON" GENERATOR, FITTED WITH 


can be realised by the fact that the full load current of the 
generator is 6,400 amperes, Special care was taken in the design 
and construction of the commutator and brush gear, a split com- 
mutator being adopted to carry the heavy current. An interesting 
feature of the installation is the fact that the machines are 
equipped with " Hoffmann " roller bearings, 

The generators for this installation were supplied by the 
1 ELECTRIC Co., LTD., of 67, Queen Victoria Street, E. C. 


Helsby Patent Condensers. 


The growing importance of improving the power factor in 
А.С. systems, together with successive improvements in the con- 
struction of condensers, has had the natural result; power 
type condensers are now made by the BRITISH INSULATED AND 
HELSBY CABLES, LTD., of Helsby, who have just issued a 


Fic, 4,—Box ОЕ 50 1-MFD, HELSBY PATENT CONDENSERS, 


descriptive pamphlet on the subject. The Helsby patent Power 

type condensers are of the Mansbridge self- sealing type, and are 
either “oil-immersed” or “solid impregnated,” the former type 
being recommended in cases where the working pressure exceeds 
250 volta A.C., and the condensers are continuously in circuit. They 
may be employed for improving power factor, suppressing arcing 
at contact-breakers and in switches, for reducing the current or 


Fig. 5.—METHOD or MOUNTING CONDENSER UNITS OF l MFD., 
EACH. 


voltage on electromagnets and other electrical devices in high- 
poems circuits, for wireless telegraphy, and for other purposes. 

e Mansbridge system of construction has been fully described 
in our pages; it consists essentially in the use of paper coated on. 
one side with metal, two such shtets being rolled up together 
so as to form a cylinder. 

Amongst other advantages, this method of construction possesses 
that of being self-sealing ; if a pin-hole in the paper permits of a 
short circuit, the spark volatilises the thin coating of metal in the 
neighbourhood of the defect and the insulation is restored. The 


Fig. 6.—HELSBY OIL-IMMERSED THREE-PHASE CONDENSER OF 
165 K. v. A. 


dielectric losses are very small, the efficiency at ordinary fre- 
quencies and temperatures being over 99'5 per cent. ; and the 
temperature rise of large capacities at rated voltage and 60 
cycles does not exceed 20° F. The condensers are manufac- 
tured in units of about 1 MFD., and are suitable for working 
pressures up to 550 volts A.c. ; the units are assembled in strong 
sealed metal cases in such numbers as may be required, but prefer- 
ably not exceeding 50 MFD, in one case, These cases are further 
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assembled in strong wrought-iron frames or cast-iron cases, and 


provided with suitable switch and fuse gear. Fig. 1 shows such 
a 50. MFD. case, measuring 10 x 11 x 7} in. and weighing 75 lb.; 
and fig. 5 shows the method of mounting the unite. Fig. 6 is a 
view of an oil-immersed three-phase condenser of 1,740-MFD. 
capacity, installed in a colliery generating station ; the output is 
165-K:v.A. at 550 volte 50 cycles per second. Such a condenser 
used in conjunction with a generating set supplying 460 k. v. A. at 
a power factor of 06 would reduce the k. v. 4. to 350, and improve 
the power factor to 0'35, thus enabling the generator to deal with 
an increased load of 30 per cent. 

The pamphlet points out the advantages of condensers over 
running machinery for improving power factor, including the 
convenience of connecting a condenser directly to each machine 
that has a low power factor, and thus providing the compensation 
at the precise place where it is needed. The principles of power 
factor improvement are also explained, with examples showing 
how to ascertain the amount of capacity required. As a rule, it is 
sufficient to correct the power factor to 0°95, as the amount of 
capacity required to raise it to unity is much greater in propor- 
tion than at lower power factors. 


CORRESPONDENCE. 


Letters received Бу us after 5 Р.м. ON TUESDAY cannot appear until 
the fullowing week. Correspondents should forward their communi- 

. cations at the earliest possible moment. Ao letter can be published 
unléss we have the writer's name and address in our possession, 


Staff Engineers and Labour Exchanges. 


With regard to the present regulations requiring all applicants 
for positions to make their applications through the Labour Ex- 
changes, I think if advisable to call attention to possible abuses 
which are in danger of being overlooked. 

The officials of these places are accustomed to inquiring as to an 
applicant's character, \>., from his last employer. Presumably 
they will do so in the present circumstances, whether the applicant 
be a workman out of work or a staff engineer applying for another 
post. It has always been accepted that applications for staff 
positions are treated as confidential by the advertiser, to avoid any 
trouble between employé and employer. There now seems to be a 
possibility of the introduction of the Exchanges breaking down 
this most desirable understanding. In many cases doubt as to 
this point has prevented many men applying for positions for 
which they are well qualified. · 

Again, what is there to prevent an unscrupulous employer stat- 
ing, irrespective of ite truth, when such an inquiry is made, that 
the employé in question is on war work, thus blocking the way to 
his advancement for selfish ends, and enabling himself to retain 
the man without increase of salary ? 

In addition, cases have occurred where men, who have obtained 
a post elsewhere, have been told that under the new Act they 
could not leave their present work, even where these men could 
not, with any truth, be said to be engaged on munitions (as at 
present defined). 

Asin these ways men willing to serve their country have been 
held, and as there is still likelihood of similar acts against the 
spirit of the Munitions Act to the men’s detriment, as well as the 
country's, a statement from some authority as to the position 
seems to be required. 
| Alcor. 


Units from Refuse. 


In reply to Mr. Morgan, of course we all know that the refuse 
in his part of the country and around London is generally very 
poor staff, but after all it is a very small portion of the United 
Kingdom to which this does apply, and even in such places refuse 
is worth using. As Mr. Morgan shows, the existing stations where 
fuel is very expensive are naturally equipped to burn coal 
„ and therefore they can do likewise with refuse as 
a fuel. 

I must not pretend to know as much about the conditions at 
Horsham as Mr. Morgan, but I should be interested to know 
whether he has gone into the matter of buying washery dust 
instead of coal and mixing it with his refuse, so that his destructor 
would carry him through both his day and evening shifts. In 
other words, why should not the Horsham refuse be brought up 
to the same calorific value as the Aberdare refuse by means of 
very cheap washery dust stored in a hopper above the refuse bin, 
and a little let down every time refuse is tipped? It will come as 
a surprise to Mr. Morgan (as it did to me when I arrived here) 
to learn that coal in Aberdare is not even "fairly cheap," and 
especially does this apply to house coal. The larger pits around 
here sell the best steam coal in the world in very large quantities, 
and do not trouble themselves by small local sales. I find in 
normal times that house coal from Lancashire is cheaper than in. 
Aberdare, taking railway carriage and'cartage into consideration. 

The only criticism of Mr. Morgan's plant that I make is that 
the combustion chamber—like mine—appears to be away from 
the boiler tubes, and that he does not therefore get anything like 
the full benefit of the heat. 


A. J. Abraham, General Manager, 


. Electricity and Tramways Department, Aberdare. 
s August 16th, 1915. 


The Late Mr. Robert Hammond. 


I have read with very much interest your obituary notice of 
the late Mr. Robert Hammond, of whom too much good could not 
be said. I was associated with him for years at 110, Cannon 
Street, and well remember his bluff manner and bronze" laugh, 
as it waa called. 

The tales I could tell about the Brush " 40-lightera, their 2,000 
volts ard bare copper conductors, would be unbelievable nowa- 
days. 3 

He loved a joke—often at his own expense—and the book you 
refer to, entitled " The Electric Light in Our Homes," in the pro- 
duction of which Т had the honour of assisting, produced endless 
fun. I have а copy somewhere, It was written in conjunction 
with a tour round the principal towns of England to demonstrate 
the advantages of the light. 

The travelling properties comprised a portable drawing-room, 
about 15 ft. square, a set of 24 large accumulators (fully charged), 
and other things. The railway charges for accumulators in those 
days were wicked, and when I called Mr. Hammond's attention to 
them (to Exeter £1 each— £24), and explained that it was because 
they were full,“ he said return them as “empty”; and I did so 
ever after. I suppose the railway people won't stand that now. 

One thing I think deserves mention, and it, curiously enough, 

relates to one of that select company still with us, but of whom so 
many have gone. I refer to Mr. Ferranti, who about 1882 or 1883 
came along with his a.c. machine. No one would look at him (in 
a business sense) until Mr. Hammond did, and the firm of Ferranti, 
Thomson & Ince, of Appold Street, resulted. 
The Lowrie.Hall development came after this, and was really 
engineered by Fowler's, of Leeds, but it was owing to Mr. Hammond's 
insistence—backed with money—that electric lighting, so far as 
the development of the alternating current is concerned, has much 
to be thankful for. | 


London, W., August 16th, 1915, 


Harry South. 


WAR ITEMS. 


War Relief Funds, &c.—The employés of the Iadia-Rubber, 
Gutta-Percha and Telegraph Works Co., Ltd., have, since September 
last, been contributing tothe National Relief Fund, British Red Cross 
Society and Belgian Relief Fand, and last week the total reached 
£1,002. 2500 has been sent to the first-named fund, £250 to the 
Red Cross Society, and £225 to the Belgians, leaving a balance in 
hand of £27. This, it will be agreed, ia an admirable record, and 
an excellent example to other works. 

The Board of Education has issued an appeal for books for the 
4,000 British civilian prisoners of war now interned at Ruhleben, 
in Germany. These books are needed for use in the educational 
classes in connection with the Camp Education Department,” 
which has recently been formed for the benefit of these civilian 
prisoners, and a list of the works specially required can be obtained 
from Mr. Alfred T. Daviee, Board of Education, Whitehall, London, 
S. W., to whom all communications on the subject should be 
addressed. It will be noted that ordinary books, novels, &c., are. 
not required; no books should be sent but those named in the list. 

Germans in Russia.—The public subscription of 500,000 
roubles to support victims of the war has, says the .Voroye Vremya, 
led to a discovery showing the ramifications of German operations 
in Russia, even at the present time of war. Among the sub- 
Boribers was the firm of Bogan & Co., of Moscow, whose nationality, 
when attention was drawn to the firm's name, was speedily 
shown to be German; two of the partners, named Mark, had, 
indeed, become naturalised immediately on the declaration of war. 
Moreover, a syndicate was formed at Petrograd under the style of 
the Union of Cable Manufacturers, partners in which were the 
firm of Bogan & Co, and the firm of Felten & Guilleaume, of 
Mannheim. This syndicate now dictates the price of copper in 
Russia, as it is part owner of the works at Bielaretz, Kolchurgin, 
and other places, practically controlling the output of copper goods. 
The firm of Bogan having interests also in the copper mines in 
the Caucasus and the Ural, disposes of immense stocks of copper, 
and some idea may be formed of the profits earned by the syndicate 
from the rise in prices of from 50 to 100 per cent. in copper, and 
from 75 to 100 per cent. in copper goods. 

Patriotic Tramway Men.—The Manchester Corporation Tram- 
ways Department has just compiled another roll of honour, giving 
the names and addresses of the employés who have joined the 
Colours, The list contains the names of more than 2,000 men 
and youths who have responded to their country’s call. 

Women Munition Makers’ Wages.—The wages to be paid to 
women engaged in Manchester engineering shops which are turn- 
ing out munitions have given rise to a dispute. It appears that 
а conference took place a few days ago at which the employers 
were represented by Messrs. W. Collinwood, A. P. Wood, and F. G. 
Goodbehere, and the workpeople by Messrs. J. Binns (A. S. E.). 
R. H. Coates (U.M.W.), and J. Rowan (Electrical Trades). A pro- 
posal was put forward for a £1 a week minimum for all women 
over 18 years old engaged on munitions, but the employers 
declined to pledge themselves to the proposal, and it is now 
probable that the matter will be taken to arbitration. Mr. 
Rowan, of the Electrical Trades Union, stated in an interview 
that employers showed a strong inclination to employ women in 
the making of shell parts. Jo quite a number of shops they were 
at work on capstan lathes and the like. In seeking to secure a 
minimum of £1 a week for the women the Trade Unions, in his 
opinion, were making a reasonable claim. 
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ELECTRIC ACCESSORIES DISPUTE. 


In the City of London Court, on August 12th, before his Honour 


Judge Rentoul, K.C., a claim was made by Mr. George Braulik, 
electrical engineer, 8, Lambeth Hill, against Mr.G. H. Banning, 
Criterion Works, 33, Hurst Street, Birmingham, electrical engi- 
neer, for £3 14s. 8d. for Eclipse electric lamps and other 
accesories supplied. Defendant paid £1 IId. into Court for 
discount which had been deducted, but disputed the balance. He 
said he had returned some of the lamps because the voltage was 
marked on them in ink, and his customers would not have them 
so marked. They were returned for the voltage to be engraved, 
and the plaintiff had not since sent them to him. Other lamps 
sent to him were defective. 

Мк. MAYERS, plaintiff's salesman, said that the lamps were sent to 
the defendant in proper condition, and they were returned broken. 
There was no mechanical defect in the lamps, All lamps were 
tested before they were sent out. 

JUDGE RENTOUL found for the defendant, with costs, and said 
the plaintiff ought not to have sued a Birmingham man in London 
for £3 14». 8d. There was probably the expectation on the part 
of the plaintiff that the defendant would rather pay the amount 
than come to London and defend the action. 


THEFT OF COPPER. 


AT Salford, on the llth inst, Phillip Hawkley (36), of 13, Fern 
Street, Salford, and Wm. Brookes (5:3), Hayfield Street, Pendleton, 
were charged with stealing 1 cwt. of scrap copper, value £5, the 
property of the British Westinghouse Electric and Manufacturing 
Co., Ltd. Wm. Dobson (51), 18, Hayfield Street, Pendleton, was 
charged with receiving the copper, knowing it to have been stolen; 
and Thos. Wilson'(37), broker and ооа] dealer, of Railway Street, 
Pendleton, and hie brother, Matthew Wilson (31), 2, Peter Street, 
Pendleton, agent for lamps and fittings, were charged with receiv- 
ing the property from Dobson, knowing it to have been stolen. 
Brookes was an outside labourer employed by the Westinghouse 
Co., and Hawkley was employed in the firm's copper department. 
All the prisoners were committed for trial at the Salford Sessions, 
bail being allowed. 

There were two other charges against the two Wilsons, and they 
were committed to the Sessions on these also. 


ELECTRICAL WORK AND COUNCIL'S TEST. 


A CASE involving an interesting point to electrical contractors 
was heard on Thursday last week at the Watford County Court 
by his Honour Judge Scully. The point at issue was whether 
payment for electrical work could be withheld until the passing 
of such work by the local authority, though such testing was not 
included in the terms of the contract. The action was one in 
which the plaintiff, Mr. J. W, Russell, electrical engineer, of Loates 
Lene, Watford, claimed £11 17s. for work done at the residence of 
Mrs, Charlotte Hunter, of Rothesay, The Avenue, Bushey. 

Mr. K. Preedy appeared for the plaintiff, and Mr. Samuel J 
Dancan for the defendant. 

Mr. PREEDY said that the plaintiff wired the defendant's house, 
Tbe important point in the case was that the work had to 
the rules of the Watford Urben District Council's electrical de- 

ent. The work was completed and the account sent in in 
April. Defendant sent a letter promising payment, and then 
wrote stating that as the work had not paseed the test of the 
Council the installation was not complete, and payment would not 
be made until the test was passed. 

The PLAINTIFF, eworp, said that the Council would not pase 
the job until the pendants and fittings were all fixed. 

Cross-examined : The work was done to the requirements of the 
Council's rules, but had not been passed. He told the defendant 
he could not get the work paesed until the fittings were fixed. 
He had not applied to the Council to pass the work, because de- 
fendant would not get her fittings out of store. It was not his 
job to put up any fittings. The complete installation inoluded the 
fittings, and none had been fixed. 

The CHIEF ELECTRICAL ENGINEER to the Watford U.D.C, said 
that a cable was laid to defendant's house ready to connect. The 
installation was not complete until the fittings were up and the 
light ready to be used. When he inspected the work he found it 
waa work that could be passed, 

Croes-examined: The work was done according to the Council's 
rules but it had not been passed because the installation was not 
complete. It had not been tested with the lights on. The work 
would not be passed until the whole of the fittings in the house 
were finished. 

Mr. DUNCAN submitted that the whole house was a unit, and 
the work should be tested and passed by the Urban Council 
before payment. That was a condition of receiving payment, 
and unless the teet was passed defendant was justified in with. 
holding payment. 


Mn. PREELY said it was never a condition of oontract that 


plaintiff should get the installation passed. All plaintiff had to 
do Аа to get the work done іп acoordance with the Council's 
ro 

His Нохосв: I think that is so. He has performed his con- 
tract so far as it could be done. 

A verdict was given for the amount claimed, with coste. 


BUSINESS NOTES. 


Consular Notes, —ÉHONG-KONG.—The American Con- 
sul reporte that the matter of extending trade in the Hong-Kong 
field ard in the Far East generally at the present time hinges more 
upon the results of the warin Europe than on any change in the 
normal relations of the United States to China, Japan, Indo-China, . 
or any other portion of the Hong-Kong field. American oppor- 
tunities depend largely upon the resumption of normal conditions 
in China, With the advent of normal demand for foreign goods 
for use in China, there will be a demand for American goods in 
many lines for the reason that the United States at the present 
time is almost the only country in a position to supply such goode. 
Japanese manufacturers are already in the field with Japanese sub- 
stitutes for nearly all lines of German goods. While British manu- 
facturers are suffering many disadvantages becauses of the war, 
they are still getting not only nearly all the business they have 
had ueretofore which is now to be had, bot also a large proportion 
of that business heretofore belonging to countries at war with 
Great Britain which is now available. In some respects attention 
should be paid more to the future than to the present, for trade 
at present is in comparatively small tune. | ; 

CHINA.—The American Consul at Hong-Kong reporta that the- 
question of the construction of & tramway system in Canton is 
being taken up anew by the provincial authorities, and plans for a 
line connecting the statione of the Canton and Hankow Railway 
and the Kowloon-Canton Railway, and running through a 
populous portion ofgthe city, have been drawn up and have been 
forwarded to the authorities in Peking for approval  — 

The proposed line is projected by Gen. Lung, military governor 
of Kwangtung Province, in connection with Chinese capitaliste 
in Hong-Kong, and the plans call for the construction of a little 
lees than six miles of street railway along, a route which will 
permit of the use of a considerable portion of the old wall of. 
Canton. It is proposed to construct the line by means of a com-. 
pany for which the provincial government will furnish half the 
undas, . : і 

Plans for the rolling stock are not yet complete, but the general 
idea seems to be to buy motors and steel parts of cars abroad, oom-. 
pleting the cars in Canton or Hong-Kong, present high freight 
rates rendering the purchase of complete cars abroad at, this 
time a matter of difficulty. It is thought that the line aa pro-, 
jected can be started with an initial outlay of, about $100,000 
gold. The practical management of the enterprise at present is. 
in the control of Mr. Ohin Gee Hee, president the Sunning, 
Railway Co., who is working upon it in consultation with 
Gen, Lung. i yd ый 

The American Commercial Attaché at Peking reporte that he 
recently had an interview with Mr. Chow Wan Pang, Director 
of Poets and Telegraphs in the Ministry of Communications, 
and was informed, relative to the contemplated telephone 
system for the Wuhan cities (Wuchang, Hankow and Hanyang), 
that the specifications have been completed, and that after their 
inspection by expert authorities tenders will be called for in the 
Peking and Shanghai papers. It seems that arrangements will 
undoubtedly be perfected whereby the telephone systems for the 
various foreign concessions in Hankow will be taken over by the 
Chinese Telephone Administration, as well as the German system now 
in use in Hankow city, and the general system substituted therefor. 
Although it has not been definitely decided how many telephones. 
the new system will provide for, 2,000 or 3,000 will probably be 
called for, and arrangements will be made whereby the system will 
allow of an expansion up to 10.000 instruments. Hankow is a very 
important centre in China, and will probably occupy a position in 
that country analogous to that of Chicago in the United States. 
The combined population of the three Wuhan cities is conserva- 


' tively estimated at 1, 000, O00. It appears that the main coneidera- 


tion in regard to this installation is the question of oredit ; hence 
it would be well for manufacturers to be prepared to make over- 
tures in this direction with any bid for the business, : 
RUSSIA. — The American Consul at Mosoow reporte that 
American electrical works are in & position to make very favour- 
able propositions in electrical supplies, of which there is a great 
scarcity on the Russian market. The only difficulty consists in 
the size of the order, the minimum stated by the American manu- 
facturers being so large that the Russian purchasers are unable to: 
distribute the amount. А ee 


Catalogues and Lists,—E. Н. FREEMAN ELECTRIC 
Co., Trenton, N.J., U.S.A.-- Price list of guaranteed wiring de- 
vices " as used in the United States. 

TRENTON PoRCELAIN Co., Trenton, N J.— Price list of standard 
porcelain ingulators, knobs, cleats, switch bases, Кс. 

GRAPHITE LuBRICATING Co., Bound Brook, N.J., U.S A.— Book- 
let describing oil-less bearings with graphite lining, trolley-wheel 
bushings, &c. 

BRITISH INSULATED & HELSBY CABLES, LTD, Helsby.— 
Pamphlet describing the Helsby patent Power type condensers 
for use on А.С. power circuits, and explaining their use for the. 
improvement of power factor. 

Frank W. Morse, Boston, Mass., U.S. A.— Price list of electric. 
lighting applianoee, fittings, reflectors, connectors, Xo. 

Messrs. FERRANTI, LTD., Central House, Kingsway, London, 
W.C.—Binder containing autumn catalogues of electric heating and 
cooking appliances, including the electric fire cone and cone fires, 
bar fires cooking disks, boiling plates, grills, breakfast oookers. - 
ovens, &0. 


a fee i, 


х 


THE ELECTRICAL REVIEW. [тої 77. No. 1,969, Avaver 20, 1915. 


THE BRITISH WESTINGHOUSS ELECTRIC AND MANUFACTURING 
Co., LTD., Trafford Park, Manohester.—Folder describing oil- 
immersed drum-type starters. 

Messrs. FREDK. HopGsoN & Co., 24, Queen Victoria Street, 
E.C.—Prioe list of electric fans, D.C. and A.O., with oscillating 
pat ae ceiling fans, portable fans, and a special line of cheap 

ans. 


Dissolutions and Liquidations,—A»pNiL, ELECTRIC 


Co., LTD., Adnil Building, Artillery Lane, London, E.C.—A pro- 
visional order for the winding up of the above company was made 
upon the petition of a creditor, following on the decision of the 
Court of Appeal that, owing to the constitution and control of the 
company—the directors being resident, and the bulk of ite share 
capital being held, in Germany —it can no longer effectively carry 
on its business. This order does not imply that the company will 
not be able to pay all its oreditors in full. but the step was neces- 
sary in order to protect the assets. Under the order, Mr. 
J. H. Stephens has been appointed special manager pending 
the meeting of creditors, which will be held when the 
Courts re-open after the Long Vacation, and in this capacity he is 
carrying on the business for the beneficial realisation of the assets. 
He is retaining the services of Mr. Leach to assist him in the 
management of the business. 

The business recently carried on in the name of MESSRS, 
MARPLES & LEACH, at 26-30, Artillery Lane, E. C., has been deter- 
mined as from July 31at, 1915. Mr. Marples has joined the 
Swedish General Electric, Ltd., of Norfolk House, Cannon Street, 
E.C., where communications to him should be addressed. Mr. 
Leach is continuing in business at the above address until further 


notice. 


Book Notices.— The Vileroid is the title of the first 
issue of a new magazine produced by members of the Switchboard 
Department of the British Thomson-Houston Co., Ltd., Willesden: 
it contains a variety of articles and notes, rhymee, sketches, and 
other interesting items, which do credit to the literary and artistic 
abilities of the authors. A whole page is occupied by the Roll of 
Honour, containing the names of men who have left Willesden to 
join the Colours, about 150 in number. Naturally, there is an 
under-current of war affairs running through the contents. A 
view of the annual staff outing at Sunbury shows that the party 
enjoyed fine weather (it was in June). A search through the 
ey has failed to elucidate the derivation of its cryptic 

t 


“ Transactions of the North-East Coast Institution of Engineers 
and Shipbuilders.” Vol. XXXI, Part 4. July, 1915. Newosatle- 
on-Tyne. The Institution, 


de Announcement, — Messrs. J. W. Buck AND 
Oo. have started business in wholesale electrical supplies at 89, 
‚ Victoria Street, London, S. W. They hold an agency for the Stella 
Conduit Co., Ltd., of Bilston. ‘Phone : Victoria 344.” 


- France.—An agent wishes to represent a United King- 
dom manufacturer of electrical apparatus; name and address can 
be obtained from the Commercial Intelligence Branch of the 
Board of Trade, 73, Basinghall Street, London, Е.С. 


Bankruptcy Proceedings. — J. G. M. HILTON, elec- 
trical engineer, Birmingham.—Trustee (A. 8. Cully, Official 
R»oeiver, 191, Corporation Street, Birmingham) released July 15th, 
1915. 


For Sale.— The City and South London Railway Co. invite 
tenders for purchase of the generating and sub-station plant now 


at the Angel and London Bridge stations. Particulars are given 
in our advertisement pages. 


———————— € 


LIGHTING and POWER NOTES. 


Aberystwyth.—Restrictep Licutinc.—The T.C. has 
accepted from the E. L. Co. a rebate of £80 from the public lighting 
accounts for five months, owing to restricted lighting. 


Argentina.— Recently Messrs. A. Rafael Langone & Co. 


made an offer to the municipality of Buenos Ayres to undertake 
the entire electric lighting of the city at 20 per cent. less than the 
present prices of the service, utilising a new secret system of their 


— —— —— ——— ) —— 


own, the nature of which they would not reveal. 'They offered to - 


contract for the lighting service for a period of 12 years, making 
over all their installations to the municipality on the expiry of 
the period. Before taking the proposal into consideration, the 
municipal authorities required the proposers to present their appli- 
cation on stamped paper (value $500 m/n.) in terms of the regula- 
tions governing such matters. The proposers protested that this 
requirement did not apply to their case. The legal advisers of the 
city consider that the municipality is not in a legal position to 
consider the proposal referred to, having regard to its existing 
lighting contracts. 

The Municipal authorities of Campana and the administratorgof 
the local electric lighting company are in conflict. The Munici- 
pality refused to pay its June lighting bill unless the company 
(Campania Industrial Holando-Americano) first paid a sum of 
$3,000 claimed by the Municipality as fines. The manager of the 


company announced that unless the Munioipality paid, the light 
would be cut off, and when this took place the Mayor took posses- 
sion of the power station, at the head of the local police, and found 
electricians who were able to turn on the supply after half-an- 
hour's delay. | | ‚ 
The Electrical Department of the Government of the Province 
of Buenos Ayres has reported favourably upon the application 
recently made by Senor Marcelino 8, Romero for the electrical con- 
cession at Punta Alta (Bahia Blanca).— Heriew of the Riter Plate. 


Ashton-under-Lyne.—The Electricity Committee has 
decided that as. soon as the existing shop lantern agreements 
terminate, the charge per lamp be as follows :—£2 per annum for 
the upkeep and 14. per hour burning for current. 


Australia.—The Auburn Municipal Council has decided 
to light the municipality by electricity. After conferences with 
adjoining Councils and the Sydney city electrical engineer, the 
Council has adopted an agreement which provides for a term of 
10 years, with the option of renewal. The Lidcombe and Gran- 
ville Councils are also considering the question of electric lighting. 
—Sydney Evening News. | 

The Premier, in outlining the Metropolitan Council (Greater 
Melbourne) Bill (second reading) in the Legislative Assembly, 
stated that the electricity supply was practically confined to 
the City Council, which supplies three other Municipal Councils, 
the Melbourne Electric Supply Cos and the North Melbourne 
Electric Tramway and Lighting Co. The new Council was 
eventually to be the sole electrical supplier in the metropolis, and 
would have power to take over all concerns now operating. The 
amount of compensation, if not agreed, would be settled by 
arbitration. mE 


Aylesbury. — НоврітАІ, LiaumrING. — The U.D.C. has 
decided to supply current to the Royal Bucks Hospital, which has 
its own battery, on a special rate. К 

The Electricity Committee has been asked to consider the 
possibility of terminating the agreement with the consulting 
engineers in view of the compulsory area having been cabled. 


Barnsley. — Loan Sanction. — The L.G.B. has 
sanctioned the Council's application for a loan of £15,220 for 
extensions of plant at the electricity works. 


Basingstoke,—The T.C. has decided to extend the area 
of supply to various parts of the town where there are prospective 
customers. 


Burnley.—PRick IwcREASE.—The Corporation has 
decided that following the increased price of ooal, the charges for 
electricity will be:—Inthe berough: for lighting, 34d. per unit ; 
heating, 14. per unit; power, the present prices, plus 6 per cent. 
Iu Reedley Hallows: For lighting, 43d. per unit; heating, 21d. ; 
power, the present prices, plus 5 per cent., with the usual discount 
for prompt payments. 


Callan (Co. Rilkenny).—WoRkHoUsE LIGHTING.— 
The Callan Co-operative E.L. Society has offered to light the work- 
house electrically at a cost of about £60. The yearly cost of the 
light is estimated at £45, with electricity supplied at 6d. per unit 
for lighting, and 2d. for power and heating. The B. of G. is to 
consider the matter at & future meeting. 


Canada.—According to the Electrical World the Ontario 
Hydro-Electric Commission will submit to the Ontario Government 
plans providing for the development at Niagara Falls and from 
the spillways of the New Welland Canal of 250,000 H. P., and for 
an immediate development of 100,000 H.P., & work that will entail 
a capital expenditure of approximately $10,000,000 and require 
three years to complete. 

Under the treaty between Great Britain and the United States 
governing the amount of water that can be taken at Niagara Falls, 
there remain about 6,600 cb. ft. of water per second available on 
the Canadian side. The plans of the engineers of the Hydro- 
Eleotric Commission contemplate the use of this water. It is 
understood that the Commission will erect a plant at Chippawa 
Oreek that will enable power to be developed on both the Niagara 
River and the Welland Canal spillways. The Commission also 
purposes to go to the Minister of Railways and Canals and ask for 
the water-powers that were promised on the Trent Canal, from 
which can be developed from 15,000 H.P. to 20,000 E. P., unless 
satisfactory arrangements can be made with the interests now 
controlling the power in the Trent Valley. 


j 

Dundee. —It was announced at à recent meeting of the 
Committee that the electricity department is not in a position to 
undertake new lighting or power installations at the. prezent 
moment unless for Government work, К 


Easington (Со. Durham).—PROPOSED RErvsE DE- 
8TRUCTOR.—The R. D.C. has decided to obtain information regard- 
ing the provision of a refuse destructor, with a view to one being 
installed in the district after the war. | 


. Glasgow.—YEAR’s WonkiING.—With further reference 
to the annual report on the year's working of the electricity 
department, of which some financial particulars were given on 
page 111, the total output generated was 104,227,424 units, from 
Port Dundas, Pollokshaws, Kelvinside, Govan, and Partick 
stations, and the figures include over a million units purchased 
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from the tramways department. The total quantity sold was 
88,884,270 unite, as against 77,020,871 units in the previous year, 
and included 19,819,725 units for private lighting, 65,718,795 unite 
for power and heating, 2,756,400 units for public lighting, and 
359,075 contract units. The consumers numbered 32,030, and the 
publio lamps 1,440 arc and 390 metal-filament lamps. The total 
number of motors in use, on the mains, was 10,681, of 77,305 H. P.; 
taking 641 million units; the previous year's figures were 9,638 
motors, of 66,947 H.P., consuming 531 million units. The total 
connected consumers’ load to May 31st last was 101,048 KW. ; the 
maximum station load was 39,750 kw.; and the units consu 

by private customers per lamp fixed averaged out month by month 
was 267. The plant capacity of the Port Dundas. Pollokshaws, 
Govan and Partick stations was 72000 H.P. A Maclaurin gas 
producer is being erected at Port Dundas station, to test the gas 
firing of boilers and to experiment with a view to obtaining a 
emokelese fuel as a by-product of the gas process. A 1,000 Kw. 
rotary converter is now in use at Govan station, where another 
small engine-driven set has been disposed of. A 1,000-kw. rotary 
is aleo being installed at Partick: at this station the burning of 
street refuse has been discontinued and the crushing plant is now 
dealing sucoessfully with this problem; 300 Kw. of steam plant 
and the storage battery have been sold during the year. A eecond 
500-Kw. rotary converter is to be installed at Kelvinside station. 
Consumers’ sub-stations now number 27 ; the largest addition was 
in the Fairfield Co.'s premises, where the plant capacity is 
4,200 KW., the change-over to the Corporation's supply being 
almost complete. There are now four sub-stations at Mesers. 
Beardmore's Parkhead Works; when all the plant is running 
in these consumers’ sub-stations it will amount to 15,000 xw. At 
the new Dalmarnock station, the foundations are nearly completed, 
bat nothing further wil be done until after the war. 


Gravesend,— The T.C. has authorised a Sub-Committee 
to complete negotiations with Henley's Telegraph Works Co., Ltd., 
and the Empire Portland Cement Co. for supplies of current for 
power purposes. No future contracts for power supply are to be 
entered into without а clause making the price of current dependent 
upon the rise and fall in the price of ооа]. 


Hetton-le-Hole.—SrRERT Lichtina.—The U.D.C. has 
the offer of the Tramways Co. to undertake the public 

lighting of the district by electricity for another year as an experi- 
ment, with a view to a permavent agreement being entered into. 


Owing to the reduced number of lamps used to comply with the 


— order, the company's price is to be increased by За. per 
р. * 


Hitchin.—SrREET Ілонтіхс.— Тһе U. D. C. has accepted 
the offer of the Electric Svpply Corporation, Ltd., for two electric 
lampe on trial for public lighting, at 2d. per unit for the all-night 
lamp, and 23d. per nnit for the lamp alight until 11.30 p.m. 


Hong-Rong.—The China Light and Power Co., Ltd., 
Kowloon, has decided to adopt a more progressive policy than 
formerly, and a very serious effort is to be made to develop the 
outlying districts and capture the rapidly increasing power demand. 
With this object in view the company is being reorganised and the 
etation extended and modernised. The manager's salary is being 
considerably increased. Mr. О. N. M. Hamilton (manager) has 

, and the company is in negotiation with a well-known 
engineer to fill his position. 

Hove.—Year's WonkrING.—The first accounts of the 
electricity undertaking, which has now been in the Council's pos- 
eession for a year, since being taken over, show a net profit of 
43.023, which is considerably in excess of the expected surplus. 
Reductions in price and meter rents represented in the aggregate 
some £1,157 for the year. The Aldrington undertaking made а 
net deficit of £148 ; this undertaking has now been merged into 
the Hove supply. 


Ipswich.—Loan APPLiCATION.— The T.C. has applied 
to the І, С В. for an additional loan of 25,760, to cover the cost 
of sub-stations and materials, the Board having intimated that 
it would sanction the amount on receipt of a formal resolution of 
the Council, when the actual oost was ascertained. 


Kingston-on-Thames.—YEaR’s WORKING. — During 
the last financial year the Corporation electricity department sold 
1,162,000 units, as compared with 1,242,000 units in the previous 
year; the consumers numbered 1,789, an increase of 113. The total 
т теппе was £15,273, as compared with £15,416 in 1913-14, and the 
gross profit £6,684, about £50 in excess of the previous year, 
despite the falling off in revenue. A decrease in works coste 
resulted from the more extended use of the Diesel plant, the steam 
plant being only run on the peak loads. Steam plant generated 
306,200 units with a fuel cost of 18d. per unit, as compared with 
855,801 units by Diesel plant, at а oost of 124d. per unit. Uaforta- 
nately, extra expenditure was incurred during the year in interest, 
repayments of loans, income-tar, &c., totalling £1,072, and after 
meeting all charges, the deficit on the year's working was £1,295, 
as against a deficit of £721 in the previous year. 

The Council has decided on a further increase in prices all round. 
The report led to a oritical discussion by the Council, in the course 
of which Councillar Hall moved a resolution, which another 
Councillor declared to be tantamount to a vote of censure on the 
electrical engineer and the Lighting Committee. and, despite a 
warm defence by Alderman Lyne, this was carried by 13 votes ta 


11; the Alderman remarking that after such a resolution, which 
was a serious refisction on the Lighting Committee, he could not 
carry = The minutes of the E.L. Committee and report were 
approved. 


London.—MaRYLEBONE.—At a recent meeting of the 
B.C. the annual report of the electricity department was presented. 
From this it appears that for the first time & deoreased output 
oocurred on the year's working, 15,926,167 units being sold, as 
against 17,038,616 in the preceding year; the gross income shows 
а oorresponding decrease, from £176,716 to £168,854; this set- 
back is entirely due to lighting restrictions, Altogether, it was 
considered that the net revenue had suffered, through circum- 
stances beyond the Committee's control, to the extent of £15,400. 
As a final regult, a debit balance of £7,057 occurred on the year, 
as against a profit of £4,525 in the previous year. Ald. Duncan 
Watson, chairman of the E.S. Committee, in moving the adoption 
of the report, pointed out that when he took up hia position after 
the commencement of the war, it was obvious that there must be 
a deficit on the year's working. He outlined the difficulties met 
with, including a proposed increase in assessment, which had fallen 
through, pointing out that had it not been for loss of revenue, 
increased expenses, &c., even assuming no increase over 1913-14, 
intead of a debit of £7,057. they would have had a credit balance 
amounting to £12,617. After a diecussion, in which it was men- 
tioned that the undertaking was now paying £15,000 а year in 
rates and taxes, the report, &c., was adopted. 


Market Drayton.—Street Liautinc.—The U. D.C. 
has accepted the offer from the E.L. Оо. for connecting the street 
lamp standards with the mains, and fitting with bracket, servioe 
ORA cable jointing, trenching and re-instatement, at 23 10s. per 

р. 


Meltham.—P&oPossp E.L.—The Council has appointed 
a deputation to wait upon the Electricity Committee of the 
Huddersfield Corporation with a view to securing a supply of elec- 
tricity to the Meltham area. 


Navam.—WOoRKHOUSE LIGHTING.—À a recent meeting 


of the B. of G. it was stated that, as compared with gas lighting, 
£75 had been saved in five years by adopting electric light. 


Nottingham.—According to the Nottingham Daily 
Express, negotiations have been taking place between the Oor- 
poration and Messre. Cammell, Laird & Co., with a view to the 
latter erecting works on & 12-aore site. Apperently these have 
resulted successfully, and it is stated that the Corporation has 
undertaken, on behalf of the firm, to construct a special electrical 
station on the site. 


Plymouth.—The Electricity Committee has recom- 
mended that the borough electrical engineer be instructed to 
report upon the reorganisation of the staffs of the electricity 
undertakings, consequent upon the resignation of the engineer of 
the Newport Street works. 


Southend. — The Electric Lighting Committee has 
decided to defer the laying of a branch main to the Eastern Valley 
sewage pumping station. 

In view of the postponement of the erection of the Thorpe Bay 
sub-station, the town clerk has been directed to negotiate for the 
retention of the site already agreed upon for this purpose, 


Street.—STREET LicuTina.—The U.D.C. has been in- 
formed that the publio lighting scheme will be completed early in 


September. 


Stretford.—Pricr INcREasE.—The Trafford Power 
and Light Supply (1902), Ltd., has informed the U.D C. that the 
charges for electricity are to be raised 10 per oent. in the case of 
current for lighting, and 15 per cent. in the саве of current for 


power purposes. 


Surbiton.—E.L. TRANSTER.— The U. D. C. has com- 
pleted the agreement for the transfer of the electricity undertaking 
to Mesers. Callender's Cable and Construction Co., Ltd. ; the clerk 
has been instructed to take steps to obtain the sanction of the 
B. of T. to the transfer. 


Tunbridge Wells.—AxN TAL REPORT.— The report of 
the borough electrical engineer, on the year's working to March 
last, shows that greater progrees was made than in the previous 

ear. The revenue was 4 18.613. and the gross profit £9.629, 
while the net profit was £3,157, as compared with £2.165 in 1914 
and £1,111 in 1913. The unite sold numbered 1,334,729 as against 
1,126,622 in 1914: the load factor was 16˙ per cent., maximum 
load 907 KW., generating plant capacity 1,600 KW., and connected 
load 3,184 KW. During the year а 300-Kw. turbine plant was 
installed, which carries the day load, the steam consumption 
according to test figures having dropped from 28 to 21 Ib. per Kw. 
hour. The full benefit of this turbine will be felt in the present 
year. Underfeed stokers bave been introduced on three boilers, 
the coal bunkers extended and, in particular, а large new ооа] 
store and wharf at the Medway sidings has been opened, in which 
some 700 tons of coal have been stored, Over 1,500 consumers are 
now connected to the mains. 
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U.S.A.— ELECTRICITY IN SHEEP FARMING.— According 
to the Electrical World, the great sheep ranches in the stook- 
raising regions of Oregon are large consumers of electricity for 
light and power. Central station energy is used for pumping in 
the irrigation districts and for chopping grain for stock feed in 
the winter. In one of the large stock-raising farms electricity has 
been put to a novel use for the winter fattening of sheep. The 
sheep pens are wired and the electric light is turned on during the 
winter months from 4 p.m. to 9 p.m. Under this artificial 
illumination the sheep continue to feed until the lights are extin- 
guished. At 4 a m. the lamps are then again turned on and burn 
until daylight, and again the sheep feed. In this way the sheep 
are made to feed during the equivalent of a long summer day, and 
thus, despite the winter season, are brought quiokly to the condition 
for marketing, . | 


TRAMWAY and RAILWAY NOTES. 


Aberdeen, — Рворовер Tramway PURCHASE. — After 
considering the question of the purchase of the suburban tram- 
way system, the Corporation Tramways Committee decided to ask 
Mr. Dalrymple, manager of the Glasgow Corporation Tramways, 
to visit the city to consult with the Advisory Committee. 


Accrington.—At a meeting of the Т.О. last week, 
Alderman T. E. Higham said the Tramways and Electricity Com- 
mittee had resorted to the employment of female tram conductors 
because it could not get men who were not of military age to fill 
the positions. They were receiving exactly the same remuneration 
for the same work that the men had. 


Australia.— In his second reading speech on the Greater 
Melbourne Bill, before the Legislative Assembly, the Premier in- 
dicated that the Council would assume control of all tramways in 
the enlarged area. Undertakings controlled by municipal trusts 
would simply be taken over as going concerns; the lease of the 
Melbourne Tramway and Omnibus Co., which controls all the lines 
terminating in or running through the city, expires on July lst, 
1916, and the Council would be empowered to acquire by agree- 
ment, or compulsorily, the undertaking, so that the company would 
go out of business after that date. Power will be given to shorten 
the life of the Melbourne Tramways Trust, if desirable. 


Birtley, — SucGGEsTED Tramway Extension. — The 
Parish Council has decided to ask the Gateshead and District 
Tramways Co. to extend its tramways from Low Fell to Birtley, 
as large permanent engineering works are to be erected in the 
town, 


Hove.—RaiLLESS Traction.—The T.C. has decided to 
dismantle the electrical overhead equipment which was installed in 
part of the main thoroughfare about a year ago as an experiment, 
to determine the system to be adopted in establishing the joint 
service of electric railleas ‘buses to be put on the roads in Brighton 
and Hove. In thus removing the posts and wires, the local 
authorities of Hove will have to pay about £600 to the company 
which contracted to erect the plant, but this payment will be 
taken into acoount should circumstances in the future permit of a 
revival of the scheme. The two towns have mutually agreed to 
defer any farther progress with the undertaking until six months 
after the war."—Daily Telegraph. 


L. & S.W., Railway Eleetrification.— According to the 
daily Press, the current is to be switched on to the Kingston loop 
line in a few days’ time. This line includes all the stations 
between Waterloo, Clapham Junction and Kingston rid Wimbledon, 
and back to the Junction rid Richmond and Barnes. Various 
other sections will be completed in quick succession, to Twicken- 
ham, Shepperton, Hampton Court and Claygate, and, in all, 140 
single track miles will be electrified. The trains will consist of 
three-coach units, run singly or in duplicate, according to traffic 
requirements, 


Oldham. Wan Bonus.—The local Tramway Workers’ 
Union has again asked the Tramways Committee to consider an 
application for a war bonus for its members. A previous application 
was allowed to drop after the men’s representatives had inter- 
viewed the general manager, and also in consequence of the 
manner in which the Corporation was treating employés who had 
gone on active service. The renewal of the demand is due to the 
fact that the General Labourers’ Union is making a demand for 
& war bonus on the Gas Committee ; the Tramways Committee has 
decided to leave the matter with the Special Committee that is 
dealing with the labourers’ application. 


Sheffield,—FemaLe LasoUR.—It was stated at the 
last meeting of the City Council that about 180 women conductors 
were now employed on the tramcars. It was not the general 
policy of the Tramway Committee to employ married women, but 
& rt of wives of soldiers serving at the Front had been 
engage 


TELEGRAPH and TELEPHONE NOTES. 


Chorley.—The Buildings Sub-Committee of the Chorley 
Board of Guardians has bean authorised to prepare a scheme for 
the installation of intercommunication telephones to link up the 
various departments, and to consult an expert electrician. 


Eccles.—An outbreak of fire occurred last week at the 
Eccles Telephone Exchange in Monton Road, and the Corporation 
fire brigade was called out. The damage caused was only slight. 


Italy.—The police have seized at Milan, a wireless 
apparatus belonging to Signor Olivi, an engineer, and have lodged 
information against him and his three assistants, 


Japan.—It is reported from Tokio that on July 7th 
wireless communication was successfully inaugurated between the 
new station at Funabashi, near Yokohama, and the Hawaiian 
Islands. Messages by wireless telegraphy between Japan and the 
United States will be regularly accepted in the near future. The 
distance between Fanabashi and Honolulu is about 4,000 miles. 


LJ 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia,—ADELAIDE.—September 1st. Condensers, 
testing sets, rheostate, Morse sounders, and Wheatstone tranr- 
mitters, for the P.M.G. See “ Official Notices" July 23rd. 

BRISBANE.— October 6th. Tinned-copper wire, porcelain póthead 
insulators, for the P.M.G. See Official Notices” to-day. 

PERTH.—Beptember 29th. Telephone switchboard parts, for the 
P.M.G. See "Official Notioes July 30th. 

SvpNEY.—September 13th. Council. А.С. and D.c. electric 
motors. Specification (103. 6d.) from E.L. Department, Town Hall.* 

September 6th. Metropolitan Board of Water Supply and 
Sewerage. Centrifugal pumps and electric motors at Richmond 
pumping station.* Acting Secretary, 341, Pitt Street, Sydney. 

September 23rd. Condensers, galvanometers, relays, and 
sounder, also incandescent electric lampe, for the P.M.G.'s Dept. 
See Official Notices" August 13th. 

October 25th, Six electrically-operated wharf capstans, for the 
Sydney Harbour Trust. Forms of tender from the Engineer.in- 
Chief, Harbour Trust Offices, Circular Quay." 

October 25th. For the Commonwealth Department of Deferoe 
(Navy Office). Supply, delivery and erection of power-station 
plant and equipment for the Commonwealth Naval Dockyard, 
Sydney.* ES ? 

MELBOURNE. — September 8th. Transformers and relays for 
point indication for automatic signalling (Contract No. 28,918), 
and electric point and lock detectors (Contract No. 28,951), for a 
period ef five years, for the Victorian Railway Commissioners. 

September 29th. Fase blocks (complete and spare porcelain 
bases and fuse olips), for the Victorian Railway Commissioners. 
Particulars at the Contractors’ Room, Spencer Street. 

HawTHORN.—November 30th. Refuse destructor plant, for the 
Hawthorn-Malvern-Camberwell and Kew Destructor Trust. Speci- 
fication from the Trust Engineer's Office, Town Hall. 


Aylesbury.—Electric light installation, Town Hall, for 
the U.D.C. Mr. W. A. Turnbull, electricity works (returnable 
deposit of 10s.). 


Bristol.—August 23rd. Corporation. One 6,000-kw. ` 
three-phase steam turbo-alternator with condensing plant. See 
“ Official Notices " July 23rd. 


London. — Н.М. OrricE or Works.— August 20th. 
Enamelled electric oonduit and fittings, See "Official Notioes " 
August 13th. 

L.C.C.— August 23rd. Installation (74 wiring points, 93 lighting 


points) at Winchester Street Elementary School, Pentonville 


Road, N. See "Official Notices" August 13th. 


New Zealand.—September 1st. Public Service Stores 
Tender Board. Supply and delivery of (1) 92 miles of air-space?, 


‘paper insulated, lead-covered telephone cable, and (2) 100 miles of 


insulated and braided wire. Controller of Stores, Post and Tele- 
graph Department, Wellington.* 

Portsmouth.— August 31st. Corporation. Six months’ 
supply of stores, for the Tramway Committee. See Official 
Notices " to-day. | 

Rochdale,— Electricity Committee. Supply and delivery 


of static transformers for a period of 12 months, Mr. C. C. 
Atchison, electricity works, Dane Street. 


Shanghai.—September 24th. Municipal Council. One 


turbo-generator, 5,000 Kw., and one or two of 10,000 Kw., complete 
with condensing plant, хс. See "Official Notices to-day. 


South Africa, —JoHaNNEsBURG.—September 25th. For 
the T.C. Two turbo-alternator sets, condensing plant, switchgear, 
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ко. Specification, &o., on deposit of 42 2s., from Mr. J. H. Dobson, 
General Manager.“ 

West Ham.—September 2nd. Three months’ suppl 
of electrical fittings, for the B. of G. of the West Ham Union. 
Forms of tender from the Clerk, Union Road, Leytonstone, N.E. 

Specifications for the items marked * сап be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


OLOSED. | 
Governmen£ Contracts.—List of new contracts for 
July, 1915 :— | ES 
WAR OFFICE. 


Asbestos.— Bell's United Asbestos Oo., Ltd. 

Cables and wire.—B.I. & Helsby Cables, Ltd.; Oallender's Cable and 
Construction Co., Ltd. ; W. T. Glover & Co., Ltd.; A. Green, Ltd. ; 
W. T. Henley's Telegraph Works Co., Ltd.: Hooper's Telegraph and 
India - Rubber Works, Ltd.; Liverpool Electric Cable Co., Ltd.; 
Midland Electric Wire Co., Ltd.; Siemens Bros. & Co., Ltd.; W. 
and Goldstone. | 

Generating sets (parts).— Austin Motor Co. (1914\, Ltd. 

Electric lampe.— Cryreloo, Ltd.: General Electrio Co., Ltd.: Pope's Elec. 
Lamp Co., Ltd.: Yorkshire Incandescent Electric Lamp Co., Ltd. 

Telephone sets.— Western Electric Co., Ltd. i 

Brase and copper wire.— T. Bolton & Sons, Ltd. ; C. Clifford & Sons, Ltd. ; 
R. Johnson & Nephew, Ltd.; D. F. Taylor & Co., Ltd. 

Works services. Electric light installation, St. Anthony: Drake and 
Gorham, Ltd. Electric light installation, Devonport : Henley's Tele- 
graph Works Co., Ltd. Electrico wiring at RED: Edmund- 
son's Electricity Corporation, Ltd.; A. V. Gifkins & Co. Electric lifts, 
Whalley: W. J. Furse & Oo., Ltd. Electric light and power, Park 
Royal, Acton: Mann, Egerton & Co., Lid. | 

CROWN AGENTS FOR THE COLONIES. 
INDIA OFFICE Store DEPARTMEWT. 

Aeroplane traugmitters.—Marconi's Wireless Telegraph Co. 

Cells.—Siemens Bros. & Co. 

Coppet wire.—F. Smith & Co.: Shropshire Iron Co. 

Insulator cups.— Taylor, Tunnicliff & Co ; Bullers, Ltd. 

Wite.— Callender's Cable & Construction Co. 

Н.М. Orrice or WoRxs. 
Electrical work, Eastcote Alien Camp.—Pinchiog & Walton. 
Posr ОРРІСЕ. 

Telegraphic apparatus.—Creed, Bille & Co., Ltd.; Gell's Te'egrapbic 
Appliances Syndicate, Ltd. 

Telephonic apparatus.—Automatic Telephone Manufacturing Co., Ltd. ; 

.I. & Helsby Cables, Ltd.; Peel-Conner Telephone Works, Ltd. 

Telephone cable.—Johnson & Phillips, Lid. ; Siemens Broa, & Co., Ltd. 

Telephone lamps.—A. C. Cosser, Ltd. 

Oopper.—F. PA Co. (incorporated in the London Electric Wire Oo. 
and Smiths, .J. 

Alterations to batteries, Central e Exchange, London, B.. — The 
Chloride Electrical Storage Co., Led. 


Hey wood.—The T.C. has accepted the tender of Messrs. 
Blakeley & Wild for a temporary superstructure building at the 
electricity works. 


Sunderland.—The T.C. has accepted the following 
tenders on behalf of the Electricity and Lighting Committee :— 

Beboock and Wiloox.—Links fot chaio-grate stoker. 

India-Rubber, Gutte-Percha & Telegraph Works Co., Ltd, —Brush-bolders 
for motor-generator. 

W. G. Farrow & Co.—Street box frames and covers. 

Steel & Co.— Cast-iron box frames and covers, gun-metal clamping blocks, 
mild.steel bolts and cubicle covers. 

B.I. & Heluby Cables, Ltd.—Cable racks and wood cleats. 

South Durham Steel & Iron Co.—388 ft. mild-steel angle bar. 


REVIEWS. 


Wiring of Finished Buildings. Ву TERRELL Crort. London: 
Hill Publishing Co. Price 8s. 4d. net. 

This book is American— written by an American principally 
for Americans. The statement implies that it has limitations 
when viewed from the English standpoint, as will be men- 
tioned later, but it also means that it has a refreshing liveli- 
ness Which is not usually found in English technical books. 

In its general arrangement the book leaves little to be 
desired. Every paragraph, table and illustration is num- 
bered, and references are given fully and accurately. The 
explanations, once the differences between American descrip- 
tions and ours have been appreciated, are clear and concise, 
and the illustrations are particularly good. Every one appears 
to have been made specially for the book, and there are none 
of the irritating reproductions of stock catalogue illustra- 
tions that are usually found in similar English books. Also, 
no space is occupied in valueless reprints of standard wiring 
rules. 

The result of all this is that in well under 300 pages Mr. 
Croft has managed to compress what might well have formed 
the basis of two or three books. 

The first portion of the book—about the first six chapters, 
occupying some 100 pages—deals with the business of the 
supply authority in obtaining new customers, and the details 
ziven by Mr. Croft of American efforts in this direction would 
surely make many of our publicity experts ashamed of their 
past records. Не treats of all sides of the subject. For example, 
the relative value of different forms of adver: ing posters, 
‘irculars, shop window displays, “‘soliciting’’ (American for 
canvassing). and во forth—is discussed fullv, and actual 
resulta obtained in various towns are scheduled out in detail. 
Mr. Croft is evidently a believer (and he produces plenty of 
evidence in support) in the value of an advertisement offering 
to install winng on special terms for a limited period on some 


system of free wiring or of gradual payment. He is, how- 
ever, emphatic that it is best to carry out the work through 
a contractor. To quote one paragraph only :— 

"It appears to be the general opinion among those best 
informed that the most effective system of handling finished- 
building wiring is (1) for the central station to agree, with the 
local contractors’ association or with a group of contractors, 
upon a standardised price schedule (see par. 75) for wiring; 
(2) the central station solicits the wiring business on the basis 
of the standardised schedule assuming all solicitation and 
advertising expense; (3) the central station apportions equit- 
ably the business thus obtained among the contractors, with 
whom it is co-operating; (4) the central station pays the con- 
tractor the standardised price upon the completion and accept- 
ance of the job; and (5) the central station assumes the 
account, as hereinbefore explained, and receives the paymenta 
for it on the instalment plan, if the consumer so desires. 
Experience has shown that business can be obtained at prices 
that are sufficiently high as to allow a fair profit for the 
contractor.“ 

The same general view is repeated in many other places, 
and the policy of various e is quoted time 
after time to the same effect. is is decidedly interesting 
in comparison with the efforts of the municipal supply 
authorities on this side to carry out such work themselves. 

In this section, also, the question of cost is discussed very 
fully, and various systems of charging for free wiring installa- 
tions are investigated. The actual figures are difficult to 
check as conditions are во different; it would appear that 
the American wireman gets about twice the rate per hour 
paid to the English wireman, but he also appears to get 
through a very much greater amount of work—which one 
can easily believe to be possible. 

The next chapter, of between 40 and 50 pages, contains 
about the same amount of information as most English books 


on wiring work in houses, if allowance is made for the mass 


of unnecessary detail usually repeated in such books which 
would certainly be known to anyone who would read them. The 
subject is considered from the American standpoint, which 
is evidently very different to ours. There is a large amount 
of information useful to wiremen here, but, on the other 
hand, much attention is given to such systems as wiring in 
flexible metallic conduit and knob and tube wiring (or, 
in English, wiring on porcelain insulators), which are 
scarcely used here at all for house wiring. Wiring on insula- 
tors between floors in wood-frame buildings appeare to be a 
regular practice in America, but there are evidently carefully 
considered regulations (the National Code) that are enfo 
strictly by the Board of Underwriters. One cannot help a 
mental comparison with the system in force here which allows 
ridiculously bad work to go into house after house due to 
the entire absence of any supervision of cheap wiring work. 
The only jobs supervised here appear to be those where super- 
vision is least likelv to be required. 

The remaining chapters of the book are mainly concerned 
with the actual carrying out of the wiring work, and might, 
again, easily form a eeparate book. Indeed, a reprint of cer- 
tain sections of these chapters would form & most valuable 
book for wiremen which many firms would be glad to distri- 
hute to their men if it were available in a cheap form. The 
hints on making special tools for certain work, on fishing for 
wires through seta and down walls, on removing floor 
hoards and base boards (skirtings) with a minimum of damage, 
and so forth, would be of extreme interest to many workmen 
to whom the earlier part of the book would scarcely appeal 
at all. Such a reprint might perhaps he re-written for Eng- 
lish workmen, as a few sections would not interest them, but 
only very little alteration would need to be made. This side 
of the subject also is treated very exhaustively as, in addition 
to the suggestions as to tools, etc., already referred to, the 
general layout of typical installations is discussed, including 
such points as the adoption of roundabout routes to avoid 
damage or to get the advantages of an easier run for the 
Wires. 

Altogether, the book is full of valuable matter, and would 
be found of great interest. in whole or in part, to very many 
sections of the electrical industry, though principally, of 
course, it appeals to central station men, to contractors, and 
to wireinen of all grades. 


Constant Voltage Transmission. By H. B. DWIGHT. London: 
Chapman & Hall. Ltd. Price 58. 64. net. 

The disadvantages of a varying power factor in connection 
with long-distance transmission lines are fairly generally recog- 
nised. The objectionable features are. of course. considerable 
voltage variation at the receiving end of the line, and also 
the limitation of the amount of the energy current һу the 
idle or so-called wattless current. 

The purpose of the book under review is to urge that more 
synchronous motors be installed in alternating-current svs- 
tems and that dependence be placed on them to &ecure th» 
desirable result of. controlling the line voltage at the opposite 
end to that of usual practice. The effect of synchronous con- 
densers 1s во 1narked that in many cases they can be run idle 
and vet save several times their cost. A considerable amount 
of this apparatus is necessary and the excitation of the 
machines must be continually changed, and by thus varying 
the power factor the voltage drop in the transmission line ia 
held at a constant value. 
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_ The first chapter is merely introductory to the subject, and 
the second ons deals broadly with alternating-current trans- 
mission. We are pleased to see that the limiting of the trans- 
mitting voltage by the extraordinarily rapid increase in cost 
of the terminal apparatus is pointed out. 

In Chapter III the eynchronous motor is briefly described, 
while power factor control is treated in the succeeding chapter. 
Both are very short, but quite clear. | 

The history of this method of voltage control and its disad- 
vantages as well as its advantages are set forth in succeeding 
chapters, which call for no remark except that they appear to 
be quite fair. ELS | 

In Chapter XII we have what, in the opinion of the 
reviewer, is the most valuable part of the book—working 
methods of calculation. These are a combination of the use 
of imaginaries with graphics, and are practical and accurate. 
For, engineering calculations, the results to be calculated 
should be selected because they are of the greatest commer- 
cial value, and not because they are the most easy to obtain. 
Numerical illustrations of the methods are given. 

At the end of the book there is a collection of formule 
for transmission lines and an appendix giving the reactance 
of stranded conductors, f с i 
, the impression left on the reviewer, after careful perusal, 
is that there is nothing very new about the book as a whole, 
but that it is an Impartial and thoughtful attempt to show 
the benefits of this. method of: voltage control. The price 
appears to be rather high for a small-sized book of 115 pages 
only HGS. 1 ^ 5... -— 
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The Year-book of ‘Wireless Telegraphy "T Telephony, 1915. 
London: Wireless Press, Ltd. Price 3s. 6d. Пе. 


At this time, when wireless telegraphy is perforce in such 
eclipse so far as the private investigator is concerned, it gives 
us special pleasure to welcome the third edition of this 
monumental work as being something of live interest to be 
perused and criticised. The thickness of the volume has been 
quite considerably reduced, but not by reducing the matter 
presented, for, actually, 40 pages have been added to last 
vear's total, and by careful editing the subjects dealt with 
have been increased, and the information already given 
revised and amplifiel. At the same time, it will be noticed 
that the price of the year-book has been slightly increased, 
at which no one can cavil. 

All the regular features, on which we have now come to 
rely in this publication, are retained and brought up-to-date, 
The record of deyelopment in wireless telegraphy during 1914, 
which began with sufficient promise, naturally stops abruptly 
with the outbreak of war. It is, indeed, to be hoped that the 
many important developments thus dramatically interrupted 
may soon be continued. Wireless telegraphy laws and 
regulations, the international radiotelegraphic convention, and 
the section on safety of life at sea remain practically as in the 
last edition, and are sections of proven utility to all practical 
workers. So, ‘too, are the laws and regulations of all coun- 
tries, which occupy over 200 pages in йет expression, and 
include the fateful orders which paralysed private wireless 
work last August. 

The invaluable tables of land and ship stations occupy about 
thirty pages more than in last year's edition, and they have 
evidently been revised and amplified as fully as possible under 
the old headings (name, geographical position, call signal. 
rage, company or ship, wave length, nature and hours of 
service and tariffs). We would again suggest, however, that 
it is wholly desirable to include, wherever possible. a note 
of the system employed and the sending power used. 

Articles by specialists on various topics form a valuable 
feature of this as of previous issues, and of particular topical. 
as well as broader, interest are the papers on Wireless and 
War at Sea." by A. Hurd: and on the “Influence of Wire- 
less Telegraphy on Modern Strategy," by Col. F. N. Maude. 

n the former article, Mr. Hurd lays emphasis on the great 
changes wrought by improved systems of communicating 
intelligence and by steam power on naval warfare; he sketches 
the extraordinary development of wireless, but of the extent 
to which wireless telegraphy is actually used in modern naval 
warfare, and concerning its grave defect in disclosing the 
presence of ships to enemies in the neighbourhood, he says 
nothing. On the one point he could, naturally, say nothing 
even were he acquainted with the facts; but in the other 
matter. we fear Mr. Hurd has ''let himself go" on the 
romantic possibilities of wireless without pointing out that 
its use was undoubtedly responsible for certain disasters in 
the Russo-Japanese war, aud for many vessels falling victims 
to the Emden in the present campaign. We believe that time 
vill show wireless telegraphy to have been used very cautiously 
hy the winning side in this war. The fact that signalling is 
proceeding cannot be concealed, the direction of the signals 

can be located, at least, approximately. and codes are of very 
dubious value. In a peculiarly fascinating article on the 
effect of wireless on land strategy, Col. Maude justifies the 
surprising statement that it has no appreciable effect what- 
ever! 

A report is included of Prof. Fleming's address to the Wire- 
less Society of London on the function of the earth in radio- 
telegraphy. This cannot be termed а popular“ exposition, 
and we are glad to note that the policy has been adopted of 
including some quite popnlar and some quite technical 
articles. It is disastrous to attempt to make every article 


appeal to layman and expert alike. Mr. H. J. Round writes 
on the Tyk system of wireless telephony, which was giving 
such promising results at the moment its development was 
interrupted by the war; and Dr. Ecoles says about all that 
can be said concerning international wireless research in 1914. 
Articles of more popular interest are included on long-distance 
wireless services and wireless newspapers at sea, and a series 
of consecutive interest is formed by Mr. A. H. Morse on ‘‘Some 
Applications of Wireless Telegraphy " ; Mr. R. C. K. Lempfert 
on Application of Wireless Е шору to Meteorology ”’; 
and Mr. A. R. Hinks on “ Wireless Telegraphy in Survey.“ 
Small additions have been made to the section on inter- 
national time and weather signals, and the collection of 
formule and equations, glossary, dictionary, tables and data, 
list of patents and companies, bjographical notices, and other 
miscellaneous information have been retained and brought 
up-to-date where necessary. By the care with which it is 
revised, by the wholesale substitution of fresh current 
material, and by its excellence throughout, this year-book is 
justly entitled to the high esteem in which it is now held by 
all associated with, or intcrested in, wireless telegraphy. 


— 


A School Electricity. By C. J. L. WAGSTAFr, M. A. Cam- 
bridge University Press. Price 58. net. 


It is very seldom that a School Electricity ” is sufficiently 
interesting to make it a pleasure to read it. Most school text- 
books are о rather than interesting, and the writer who 
sets out to make such a book interesting by dint of joking 
and telling “funny stories" generally writes as boring a book 
as any of the rest. Mr. Wagstaff has, however, given us 
something in the nature of an oasis in the desert; he has 
written an interesting school text-bdok on electricity. 

The author's success in this direction may.be very largely 
attributed to the simplicity and clearness of his English 
diction. It is no exaggeration to say that the book is a good 
electricity book because it is written in good English. The 
same things have been said dozens of times before in the 
usual dry-as<luet text-book style; Mr. Wagstaff has taken 
these commonplace facts of electricity and magnetism and, by 
careful arrangement and choice of words, has endowed them 
with a freshness and attractiveness that cannot fail to appeal 
to every echoolboy who uses his book. 

The book is based on a course of lessons given at Oundle 
School. These lessons were essentially practical and the 
experiments described were actually done, some in the labora- 
tory by the boys, some in the class-room. The author 
believes very strongly in the early use of instruments (e.g., 
ammeters and voltmeters) which give direct readings, in 
addition to those which only compare, and by a preliminary 
treatment of work and horse-power in the mechanics lessans 
he considers that it ought to be possible to talk about volts 
and watts quite early in the study of electricity. As a matter 
of fact, a boy would need very little preliminary teaching in 
mechanics to enable him to obtain a perfectly clear under- 
standing of electrical pressure and energy from the chapter in 
this book on ''The Volt," a chapter which is a unique ex- 
ample of the author's mastery over his subject and equal 
mastery over his phrases. 

The order of treatment is much the same as in other 
elementary text-books. An introductory chapter on mag- 
netism, followed by chapters on the ampere, the volt, and 
Ohm’s law; then detailed treatment of resistance. primary cells 
and galvanometers. There is a short, but extremely good, 
chapter on temperature effects, and then the author passes 
on to consider the magnetic and electromagnetic effects leading 
up to the study of the dvnamo and motor. Five chapters are 
then devoted to a fuller and quantitative treatment of magnet- 


. ism, and the last five chapters to a similar treatment of 


electrostatics. The mathematical theorems of electrostatics аге 
dealt with in two chapters—'' Lines of Force and Mathe- 
matics of Electrostatics "—both of which are so extremely 
well written that few students will find any difficulty in 
mastering even this most difficult portion of the subject. 

Each chapter is followed by a set of examples to which 
answers аг? given, and there is a set of miscellaneous examples 
at the end of the book, together with a number of photo- 
graphs of filings diagrams. The hook is splendidly printed 
and serviceably bound, and is the best school electricity that 
wə know of.—P.H.S.K. 


————————— 


Engineers Wanted.—Professional men who have prac- 
tical experienoe in the engineering trades, and are anxious to place 
their services at the disposal of the Government, are invited by 
the Board of Trade to consider the possibility of undertaking 
manual work in connection with the production of munitions of 
war. The great need of the moment, the Board sayr, is for skilled 
mechanics (tarners, fitters, millwrights, &c.). Men whose training 
has included engineering workshop experience can now do valuable 
service by offering to do manual work at the usual rates of pay- 
ment for such work. They will not displace any skilled workman ; 
they will simply increase the army of those who by work at home 
help the armies abroad. 

Professional men who wish to offer their services to this end 
should send full particulars of their qualifications to the Engi- 
neers’ War Service Register, Queen Anne's Chambers, West. 


minster, . W. 
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HINTS TO APPLICANTS FOR SITUATIONS. 
By ERNEST C. McKINNON, A. M. I. H. E. 


TRE writer has frequently had occasion to insert advertise- 
ments for assistants in the ELECTRICAL REVIEW and other 
engineering papers, and has always been astonished at the 
poor quality of the majority of the applications. 

: One advertisement will sometimes bring replies reaching 
into hundreds, and it is by no means an overestimate to say 
that over 75 per cent. of the replies are drawn up во poorly 
that they are simply a waste of time and money. 

It may be that the advertisements are, to some extent, at 
fault in their wording or ambiguity—probably so in cases 
where one finds applicants wanting 30s. per week competing 
for the same vacancy with others asking £250 per annum. 
Bat this does not explain away the rambling, irrelevant, 


.badly-written, incomplete letters which come to hand. 


Some men appear to apply for practically every vacancy 
advertised—the writer during the past seven years bas in- 
variably observed an application from one man whose writing 
is weird, and who has another peculiarity, his age (stated) is 
decreasing. 

One of his last applications may very well be taken as a 
model of how n4! to do it. s 

The advertisement stipulated that candidates sbould 
erus age, experience and salary required." Here was his 
reply :— DEM 

Dear Sir,—In reference to the ELECTRICAL REVIEW advertise- 
ment, I beg to offer my services for the requirement. Having 
been accustomed to electricity works and traction planta, running 
operations, Ко. Also works and &o. Plant experiences, and in- 
stallation works, eto.; working experiences thereof. Trusting in 
approval at a fair wage. Му age is thirty-two:; abstainer. 

| remain, 
E Yours respectfully. 

As an example of unnecessary and foolish padding, the 
following has been taken from an application rescued from 
the waste paper basket for the purpose of this note: — 

I would prefer you to make an offer as to remuneration when 
you take up my references. In conclusion, I trust you will not 
Pire vd applieation to the waate-paper basket, but give me a 


Much may have been written already on the subject, but 
the waste with its accompanying disappointments still con- 
tinues, and the writer trusts that the following notes will 
be helpful to numbers of the younger and less experienced 
applicants for poste of various classifications appearing each 
week in the ELECTRICAL REVIEW “ Wanted columns. 

THE APPLICATION. 

Remember that your application may be one of 
hundreds. It is almost certain that the employer will not even 
trouble to read a long rambling application closely written 
on both sides of the paper, but will give first consideration 
to those which are clear and concise. 

Use paper quarto ог foolscap size — avoid note paper, or 
paper ruled for cash. 

Use ink—never write in black lead. 

Although type-written applications receive more attention 
than badly-written ones, for certain positions where the 
applicant, if engaged, may be required to write daily reports, 
the employer will take handwriting into consideration. 

Handwriting is undoubtedly a good index of character 
and habite. It may reveal, on the one hand, independence, 
boldness, assertiveness, self-confidence, physical strength, 
clearness of thought, intelligence, good education, neatness, 
and precision ; and, on the other hand, weakness, hesitancy, 
nervousness, indecision, lack of training, irregular habits, 
slovenliness, irresponsibility, and illiterateness. 

Write on one side of the paper only. 

Leave a wide margin on the left hand side. 

Divide the matter into distinct paragraphs. 

Avoid scents, monograms, and letter headings. 

Pin all separate sheets together. 

For attractiveness the writer recommends that the appli- 
cation be enclosed in a cheap but neat stiff paper binder 
endorsed :— 


Application of .............................. 
For position as 


оогоововсо tee еве ооовео е го eee 


The first page should commence in letter form thus :— 


Gentlemen, 
Replying to your advertisement for.............., «enne 
in the current number of the BLNOTRICAL REVIEW, Hef, No 
I beg to tender my apolioation as per particulars below. 


Yours respectfully, 
(Signed) Ordinary signature. 
Then should follow in schedule form these essenital 
facts :— ö | 
1. Name in full. 
2. Address in full. 


8. Age. 
4. Single or married. 
5. If married give details of family, but don't describe your 
children as encumbrances. 
6 Wages or salary required. | 
7. Education summarised ( Elementary. Name of School. Period. 
(for full details refer ] Secondary do. do. do. 
to page 3) Technical do. College. do. 
For salaried men only. University do, Period. Degreestaken. 
8. Experience summarised / Give on this page list of previous 


(for full details refer| employers. | 
to page 2 (and 3). J ..................... (apprenticeship) 
Ы 2 . (present employere) 
9. Mention if copy testimonials are attached, and if others can 
be obtained. ; » 


10. If free or engaged. 

11. If engaged, what notice is required to present employers. 

This may be followed by these optional facts— — 

If member of I. E. E. 

Languages, and degree of proficiency. 

VS of service with present or last employers, and reasons for 
For Dau nei: Knowledge of metric system; use of slide rule. 
For Janiors—If attending night classes. 

Superfluous matter should be omitted, such as request 
for further particulars of job before applying, and statements 
re good time-keeping, being strong, willing and active. 

Page 2 should be headed, ** Application of ........... ens 
and should be a chronological record of the applicant's 
education and experience, giving the inclusive period on the 
left-hand side, followed by the name of the school, college, 
or firm. 

Detail examination successes, degrees taken, and give a 
very brief statement of the work engaged upon, and experi- 
ence gained at the different works and offices. 

All subsequent sheets should be numbered consecutively, 
and headed, Accompanying Application off... " 

One sheet may be devoted to a list of references. 

A separate sheet should be reserved for each copy testi- 
monial. 

The filling up of & schedule is often a pitfall to the 
simple-minded. Readers may have heard of the Irishman 
who stated in reply to an item in a schedule : —'* State age 
of parents, if living." Father, 106. Mother, 102." A 
friend with him pointed out that his parents were dead. 
“ Yes,” replied the Irishman, “ but that would be their age, 
if living!“ 

Just in the same way a little consideration will show that 
the above schedule is drawn up to cover all sections. It is 
noL essenital for, say, а wireman to give particulars of his 
education, not because one does not expect a wireman to 
have a highly technical training, but because his experience 
would be the main ground for his selection. 

The question of ‘Salary expected is obviously a diffi- 
cult one for applicants to decide, but the omission of a 
figure is liable to cause the summary rejection of the 
application. 

There is the minimum for which you might take the job 
if details were known, and there is the awful feeling that 
you may be asking less than the employer is prepared to give. 

A safe course would be to quote the “commencing wage 
or salary " at which you would be willing to take the posi- 
tion if engaged, relying on your energy, ability and industry 
to secure subsequent increases. 

In reply to a recent advertisement, one candidate stipu- 
lated for the strange figure of £91 per annum. 

Applicants should state a weekly wage if they expect to 
be engaged by the week, or a yearly salary for monthly or 
quarterly engagements. 

Some people may query the insertion of Details of 
family among the essentials, and suggest that this should 
be in the Optional section; but if the information is 
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not given in the application, it is sure to be asked for at 
the interview. ‘The employer will prefer a man without 
family ties for certain posts, hut will regard family ties as a 
likely reason for a man settling down into certain other 
positions. 

THE INTERVIEW. 


If in due course you are lucky enough to be invited to 
attend at an appointed place at a fixed hour, a few sugger- 
tions may help applicants. 

Bring with you all certificates and original testimonials. 

Be punctual. 

Be clean and tidy. 

Be polite. 

Don’t be nervous or incoherent. 

Don’t be familiar. 

Don’t be garrulous (talkative). 

Don’t be disrespectful re your past employers. 

Attend to Nature’s requirements just before the interview. 

Little details may attract the notice of the employer to 
your disadvantage. It is, therefore, wise to keep the 
appointment with an absence of stubble'on cheek or chin, 
and be provided with clean collar and handkerchief, and 
possessing clean finger nails and clean teeth. ! 

If a chronic smoker of cigarettes endeavour to remove the 
stains from your fingers. 

If you have a meal just before the appointment avoid 
onions, kippers or other dishes with a lingering reminiscence. 

Don't brace up your courage with stimulants; a belch of 
beer or a whiff of whisky may hash your chance. 

Don't come in chewing a cachou, to sweeten your breath ; 
it creates suspicion. 

Avoid perfames, a waxed moustache and a display of 
jewelry. 

Don’t carry a cane, and do take your hat off. 

This last point is a rock on which many applicants founder. 

Familiarity is almost certain to be resented. 

Talkativeness will be regarded unfavourably, especially if 
this takes the form of confidences regarding your grievances, 
or the shortcomings of your last employers. 

Try to avoid fidgetiness, which includes feet-shutfling, 
playing with your hat, dropping pencils, Kc. 

Raise your voice to а tone which you can perceive is effec- 
tive, and talk clearly. If the questions put to you have to 
be repeated, time is wasted—another man is probably wait- 
ing outside—you are therefore losing ground. 

Don't let your gaze wander round the room. 

Look your future employer in the face while he address: в 
you, and during your replies. 

In anticipation that your railway fare and reasonal'e 


expenses incurred by the visit will be refunded to you, соте. 


prepared with a slip detailing the items. 


NOTES. 


Magnetisation by Rotation.—Io a letter to Science, 
Prof. В. J. Barnett, of the Ohio State University, says that about six 
years ago he published in that journal a notein which it was shown 
that on the modern theory of magnetism any magnetic substance 
should become magnetised by a sort of molecular gyroscopic 
process on being set into rotation. Rotation should produce in 
any substance an intrinsic magnetic intensity parallel to the axis 
of rotation, proportional to the angular velocity, and (like the 
magnetisation of the earth) directed oppositely to the magnetic 
intensity which would be produced by an electrio current circu- 
lating around the substance in the direction of rotation. If the 
rotating body were magnetic, magnetisation, proportional to the 
intensity, should result; otherwise not (except to a very minute 
extent). 

Preliminary experiments mentioned in the note referred to 
appeared, though doubtfully, to show the effect in question in the 
case of a large iron rod rotated at a speed of about 90 revolutions 
per second. 

Recently he has made, with Mra. Barnett's assistance, experi- 
ments which have yielded definite and conclusive resulte. Ia the 
final experiments two nearly similar rods of steel shafting were 
mounted with their axes horizontal and perpendicular to the mag- 
netic meridian, and two similar coils of insulated wire were 
mounted about their centres, These coils were connected in series 
with one another and with a Graasot fluxmeter, and were oppositely 
wound so that any variations in the iatensity of the earth's field 
produced no effect on the fluxmeter. Опе of the rods remained 
at rest; while the other, mounted in a region in which the earth's 
magnetic intensity was compensated by an electric current flowing 


in a very large coil, was alternately rotated by an air motor and 
brought to rest, the change of flux for different speef& and 
different directions of rotation being determined by the fiaxmeter. 
Tbe fluxmeter was compensated for extraneous electromotive 
forces, and was read by mirror and scale to O' mm. at the scale 
distance 8 metres. After all suspected sources of systematic error 
were eliminated, an effect was left corresponding precisely with 
that predicted by the above theory and inexplicable on any other 
theory hitherto proposed. The intrinsic magnetic intensity of 
rotation per unit speed, and the change of flux-density at the 
centre of the iron rod per unit speed, were found to be 371 x 10 7 
gause / R. P. S. and 1'9 x 10 * maxwells/om.? per в.р.8., respectively. 

It is not, of course, possible to obtain iron rzde entirely free 
from magnetisation, and observations were always made on 
changes of residual flux. Together with the change of flux pro- 
portionable to the angular velocity, the effect being looked for, 
another change, proportional to the square of the angular velocity, 
was found and traced to the radial expansion of the rod produoed 
by rotation. Ф 

The intensity of magnetisation per unit speed produced at the 
centre of the iron rod was about 1'5 x 10 5; C. d. 8s. unit per R.P.s. 
If the rod had been rotated at the speed of the earth, viz., 1/86,400 
R.P.&, its intensity of magnetisation would have been about 
2 x 10 ' that of the earth, and still less if the shape had been 
spherical. This, however, does not prove that even a very large 
part of the earth's.magnetisation may not be due to the effect in 
question, as we are entirely ignorant of the magnetic properties of 
all substances under the conditions prevailing within almost the 
whole of the earth. Schuster has pointed out that an effect of 
this kind may explain both the mean magnetisation of the earth 
and the secular variation as well, It seems more likely, however, 
that a large part of terrestrial and solar magnetisation is due to 
other causes, such as the outward radial displacement of electrons 
by centrifugal and thermionic action. 


Western Electric Co.’s Disaster.—The catastrophe 
which ocourred on July 24th in Chicago, when the steamer 
Eastland capsized in the Chicago River with many thousand 
excursionists, resulted in a known death roll of, Western Electric 
employés of 446, with 289 employés still missing. The Western 
Electric Co. made provision for the relief of the stricken families. 
Ou January Ist, 1913, a 10-million-dollar fund set aside by the 
American Telephone and Telegraph Co. for pensions, sick benefita 
and life insurance for the 175,000 employéa of the Bell system 
became available. Under the plan inaugurated, the beneficiaries 
of all employés of more than 10 years’ standing who die by sick- 
ness or accident occurring outside the employment of the Western 
Electric Co. will receive an amount equal to one year's pay, and 
beneficiaries of those between five and 10 years’ standing will 
receive one-half of one year’s pay, the maximum payment 
being $2,000. It is aleo provided that beneficiaries of all employés 
killed in performance of work for the company are entitled to 
three years’ wages, the total amount not to exceed $5,000. In 
addition to the fund that is thus made available, Mr. H. B. Thayer, 
president of ths Western Electric Co., announced a further con- 
tribution of $100,000 toward the relief fund. While no figures 
have been compiled regarding the amount of insuranoe benefits 
which will be psid out of the company's fund, a conservative 
estimate places it at $200,000.— Electrical World. 


Electrical Trades Wages Arbitration.—The award of 
the Arbitrator, Sir David Harrel,iu connection with the recent 
arbitration proceedings bstween the Electrical Trades Union and 
the London Electrical Masters’ Aesociatior, was issued on Fridey 
last week. It authorises an increase of id. per hour, which, 
together with the advance of Id. per hour which was made last 
year, makes a total increase of 11d. per hour for electrical wiremen 
and fitters in the London district in about 15 months, The award 
reads as follows :— 

Оа March 9th, 1915, application was made by the London 
District Secretary of the Electrical Trades Union to the London 
Electrical ‘Masters’ Association for an advance of wages from 
10%. to 1s, per hour, and a reduction of the working hours to 48 
per week. 

The Employers’ Association intimated that they were unable to 
accede to this request, and these matters were therefore considered 
at a meeting of the Joint Committee of representatives of the 
parties on April 30th and at a general meeting of the Electrical 
Masters’ Aesociation on May 10th, but no agreement was arrived 
at on these questions. 

On June 10th application was made to the Chief Industrial Com- 
missioner by the secretary of the men’s Union for the appointment 
of an Arbitrator to decide upon the application for an advance of 
wages from 101d. to 18, per hour for electrical wiremen and fitters 
with pre rata advances to electricians’ labourers aud assistants, 
it being subsequently explained that the question of the reduction 
of hours was unreservedly withdrawn. 2 | 

After some negotiations, the Employers’ Association concurred 
in the reference of the matter to arbitration, and the Chief 
Iadustrial Commissioner having appointed me, David Harrel, to act 
as arbitrator in the matter, I heard representatives of the parties 
on August 5th. 

After giving careful consideration to the statements and argu- 
ments made before me, I hereby award that the existing rate 
shall be raised from 10}d.to 114d. per hour, with pro rata advances 
to electricians’ labourers and assistants, such advanced rate to 
come into operation as from the beginning of the first pay day 
following the date hereof, and the advance now awarded to he 
regarded a8 war wages and recognised as due to, and dependent on, 
the existence of the abnormal conditions now prevailing in con- 
sequence of the war. 
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Through Business Eyes.—The ill-effects that may 
attend a sudden cutting down of expenditure on advertisements 
were discussed last week by Mr. H. E, Morgan, of Messrs, W. Н. 
Smith & Sons. To a London news agency representative he 
declared that expenditure on advertising in these changing and 
critical times was a matter requiring the greatest consideration. 
It was as reckless to apply the brake suddenly as it was to spend 
unwisely. It was necessary to adjust expenditure to the conditions 
which might prevail at any given time. 

While this was sound business, the complete stoppage of adver- 
tising was utterly unsound. Goodwill was an asset, and was only to 
be kept alive if it waa fertilised, and the loss incurred by stopping 
most kinds of advertising would be greater than the loss, if any, 
incurred by continuing. 

“The manufacture and sale of articles in those huge quantities 
which make for the most economical production," he asserted, “ is 
only possible in the present day with advertising. Advertising 
is the cheapest form of distribution. The specially made non- 
advertised article is really a luxury and is losing ground. Adver- 
tising is a national economy, replacing as it does the human 
salesman. When distribution can be achieved by the use of the 
рше word, the human salesman can be released for national 
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Volunteer Notes, —ExcINEERING INSTITUTIONS’ VOLUN- 
* TERR TRAINING Совра, — Company Orders.—By Lieut.-Col. C. В. 
Clay, V.D., Commandant, for week ending August 28th, 1915. 
Monday, Wedneeday and Friday.—Drills, 6.30 and 7.30 pm. * 
Application fer Enrolment.—Allapplications for enrolment should 
be sent to the Commandant, Marconi House, Strand, from whom 
all particulars can be obtained. 
E. G. FLEMING, 


Company Commander and Acting Adjutant. 


Good work is being done by the various sections of the Оотре, 
both in drill and in the special technical work under the staff of the 
London Electrical Engineers (T.F.), for which this Corpe has been 
organised. Arrangements for the use of & miniature rifle range, 
with rifles and instructor, are being completed, so that members 
will be able to tek: rifle practice at any hour of the day most 
convenient to themselves. 

Recruits wil be welcome from all those who are willing to fit 
themselves by training for military engineering work ; it is not 
necessary that they should be members of one of the Engineering 
Iostitutions, although the Corps has been organised primarily 
among the membership of the Institutions, and applications from 
men with an engineering bent, even if in other occupations, will be 
entertained. Applications should be addressed to Lieut.-Col. C. B. 
Olay, Marconi House, Strand. 

Звр ВАТТ. (OLD Boys) CENTRAL LONDON REGIMENT (VOLUN- 
TEERS).—Battalion Orders by Colonel 8. G. Grant (Offi»er Oom- 
manding), Thursday, August 19th, 1915 :— 

Week-end Parades.—Saturday.—The Battalion will parade as 
strong as possible at Cumberland Gate, Regent’s Park, at 2.30 p.m., 
and proceed by march route to Wembley, riá Gladstone Park. 
Rucksácks will be carried. Members can use their own discretion 
as to what they carry in the rucksacks, but the total weight of 
these articles should not be less than 20 lb. 

Sunday, 7 a.m., Réveillé ; 10 a.m., Church Parade; 10.20 a. m., 
Parade under Company Commanders; 2.15 p.m, Battalion Parade. 

Musketry.—Bisley Targets.—Sunday, 22nd inst. Men who have 
sent in their names will report themselves to Sergt. Cotter at the 
Barrier of No. 9 Platform, Waterloo Station, at 10.45 a.m. Dress: 
Uniform with Rifle and Bidearms. Men are recommended to take 
their lunch with them. 

There will be no shooting at Bisley on Saturday, 21st inst. 

Acton Range.—Saturday, the 21st inst., at 2.30 p.m. Shooting 


for all Companies. Names to be in by Friday evening. Tuesday 


next, the 24th inst, at 2.30 p.m. Shooting for all Companiee. 
There will be no shooting at Acton on Thursdays, until further 


notice. 
A. G. JOINER, Captain and Adjutant. 


Lead.— Reports on the lead market from Measrs. James 
Forster & Co. show a slight decline in price on the first week, 
arrivals being heavy. Messrs. G. Cawson advise that American 
quotations were still above London parity. On the second week 
there was a considerable fall, the price opening at £23 58., and 
being as low as £20 bs. on August 12th. It recovered 10a. by the 
«nd of the week. This fall was due to supplies coming in freely, 
and promoted a good business. The American market is lower, 
but still 308. to £2 above London parity. Supplies from Mexico 
are not looked for at present, the situation being still too unsettled. 
Improvement in price is anticipated after the heavy selling both 
by speculators and importers. 


Messrs. Robert Hammond & Son.—In a circular 
letter announcing the death of their senior ; Mr. Robert 
Hammond, Messrs, Robert Hammond & Son state that it is the 
intention of the firm to carry on the practice under the old name 
and at the same address (64, Victoria Street, Westminster). Pend- 
ing the return to civil life of the junior partner, Captain R. W. 
Hammond, now on active service, Messrs. Preece, Cardew, Snell 
and Rider have kindly undertaken to execute, on behalf of the 
firm, all work now in hand, and any future work which may be 
entrusted to the firm. 


Appointments Vacant.—Handy man, for overhead 
trolley line, &c., for Dover Corporation Tramways; pupil for 
Barnsley Corporation Electricity Works. Particulars are given in 
our advertisement pages. 


Fatality.—In connection with the death from electric 
shock of a Halifax tramway cat cleaner, Archibald Hemingway, 
to which reference was made last week, the evidence given at the 
inquest showed that Hemingway was at work on the top of a car, 
and when found was in a state of collapse, with one hand fast 
between the trolley standard and the spring bolt, and the other 
clutching the outer rail of the car. The man was released and 
artificial respiration tried without success, 

Mr. Galloway, tramway engineer, agreed that the conditions 
indicated a defect in the car, and suggested that when out during 
the previous night the trolley head had been struck by lightning 
during a thunderstorm, with the result that the earth-wire and 
insulation of the standard were destroyed : under such conditions 
Hemingwey would receive & 500-volt shock when touching the 
standard and hand-rail at the same time. No such accident had 
previously occurred at Halifax, and he agreed that the defect 
would have been detected if the car had been previously examined, 
which was scarcely practicable. As a precaution, it would be 
possible to remove the trolley head from the wire and work with 
the shed lights when cleaning on an open top deck, but the car 
lights were essential for inside car work. ` After.a lengthy inquiry, 
the jury returned a verdict ої‘ Accidental death." 


Royal Society of Arts.— Mr. R. Le Neve Foster 
has presented the Society with a donation of £140 for the 
purpose of founding a prize in commemoration of his father, 
Mr. Peter Le Neve Foster, who was secretary of the Society 
from 1853 to 1879, and the Council has determined to offer 
the prize for a paper on Zino, its Production and Iadustrial 
Applications.” The prize will consist of a sum of £10 and 
the Society's silver medal. Intending competitors should send 
in their papers not later than December Zlst, 1915, to the 
Secretary of the Royal Society of Arta, Adelphi, London, W.C., 
from whom particulars can be obtained. 


Copper.—Stocks in friendly countries continue to in- 
crease slowly. Messrs. Н. R. Merton & Oo.'s statistical report for 
the fortnight ending August 14th, 1915, shows English stocks 
24,389 tans, against 23,959 tons for the end of July, and compared 
with 16,778 on July 15th, 1914. French stocks are 6,554 tons, and 
the total European visible supply is 41,716. This, however, includes 
3,973 tons, a pre-war figure, allotted to Hamburg and Bremen. 

Detailed supplies show arrivals from North America, low ; Spain 
and Portugal, high; other countries,” equal to pre-war average; 
shipments from Chile just below pre-war average ; and Australian 
shipments for the fortnight 1,000 tons, against pre-war average 
1,655 tons. Total deliveries, if not exceeded in the coming fort- 
night, wil] be about equal to those of February, 1915, i.e., a good 
deal higher than for August, 1914. 

The total deliveries for the year completed July 31st, 1915, 
amounted to 384,749 tons, against 570,969 tons for the preceding 
year. As the figures in most cases refer to European arrivals, it does 
not necessarily follow that the decrease is all in friendly countries. 


Inquiries.—Makers of Edison, Goliath, and other screw- 
type lampholders are urgently inquired for. Large ordersare to be 


placed. A machine to compress the graphite and manganese 
cylinders on the carbons of dry cells is inquired for, 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials.—Me. W. Barry Apaxs 
has resigned his position with the Barcelona Traction, Light and 
Power Co., and has joined the staff of the Rio Tinto Co., Ltd. 
His address in future will. be c/o Rio Tinto Co., Huelva, Spain. 

MR. F. H. Lowe, shift engineer at the King's Lynn Corporation 
electricity works, has joined the Forces. 

At Holy Trinity Church, Exmouth, on August 8th, the marriage 
took place of Мв. W. J. OXENHAM, engineer and manager to the 
Launceston and District Electric Supply Oo., Ltd., and Miss A. E. 
Ferris, daughter of the late Mr. E. G. Ferris, of The Strand, 
Exmouth. 

The Greenock Corporation Electricity Committee has recom- 
mended an increase of £100 in the salary of the engineer, Mr. Frank 
Н. Whysall. Mr. Whysall was appointed a year ago, and his first 
financial report shows a surplus of about £10,000. 

MR. А. E. WILSON, deputy city electrical engineer, Bristol, 
having been selected by the War Office for the appointment of 
Electrical Engineer to the Chief Engineer, Southern Command, has 
resigned his present appointment and takes up his new duties at 
Salisbury on the 28rd inst. 


Tramway Officials.—Insprcron W. F. RICHARDSON, 
of the Birmingham tramway department, has received a commis- 
sion in the 18th Service Battalion of the Middlesex Regiment. He 
was іп the Army for some years, and left as а Colour. Sergeant, 
joining the Tramway. He rejoined last August, and wasappointed 
drill instructor to the 3rd City Battalion at Moseley College.— 
Birmingham Daily Post. 

Мв. HENRY MaTTINSON, one of the chief officials in the Man- 
chester Corporation tramway department, has obtained a commis 
sion in the Royal Engineers. | 
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General.—Sergt. James Jackson, of the Berwickshire 
Territorials, who was electrician to the Earl of Home, at Hirsel, 
has been wounded in action, 

At Illogan (Cornwall) on August 7th, the marriage took place 
of Мв. J. d. MENEER, late ohief electrician at South Crofty mines, 
and now inthe Royal Flying Corps, and Miss Ida Kate Bath, of 


Trelowith. . 


Mr. SAMUEL LEMON, who has warrant rank as a telegraphist on 
the patrol ship Alsatian, the flagship of Rear Admiral de Chier, 
has been awarded tbe Distinguished Service Cross. He lives at 
Fleetwood, and was formerly in the telegraph office at the Fleet- 
wood Railway Station. Later he became a wireless operator, first 
on the as, Viking, and then on the вз. Alsatian, | 

CAPTAIN HERBERT BAILEY, electrical engineer, who has been 
wounded in action in the Dardanelles, formerly lived at Blackburn, 
but on the outbreak of war was in China. He returned to this 
country and resumed his association with the Territorials, being 
at once appointed Captain and Adjutant of the 2/4 East Lancashire 
Regiment. He went out with a draft of men to the Dardanelles 
about a month ago. 

Mr. WALTER LANGDON-DAVIES, well known as one of the 
pioneers of the single-phase induction motor (who is not to be 
confused with a member of the Union of Demooratic Control of 
similar name), has returned from Vancouver, B.C., where he has 
been for some years laboratory superintendent over the lines of the 
British Columbia Electric Railway Co., and has taken an office at 
7, Quality Court, Chancery Lane, W.C. He is developing a new 
patent arc welder. , 

We are informed that Mr. J. F. SuiPLEY has taken up the posi- 
tion of engineer to Messrs. Graham, Rowe & Co., of Liverpool. 


Mr. Chas. Roland Robson-Muller, electrical engineer, residing at 
“ Chevening,” 11. Park Drive, Hampstead, announces in the London 
Gazette that on July 8th he renounced the surname of Robson- 
Muller, and adopted the name of CHAS. R. ROBSON, 


Roll of Honour.— Mz. S. J. DANIELS, who was an 
instrument maker at the Marconi Works at Chelmsford, has died 
at Malta whilst on active service. Last October he joined the 
Royal Engineers Wireless Signal Section, and left for the Dardan- 
elles about 10 weeks ago. . 


Rifleman Gro. Воотн, of the 9th Battalion King's Royal Rifles, 
who was on the elestricians’ staff at Creswell Colliery, and was 
trained at Sheffield University, has been killed in action. 

The death, from wounds received at the Dardanelles, of Мв, 
W. A. B. KIRWAN WARD, was recently announoed. Mr. Kirwan 
Ward commenced his business career with the National Telephone 
Co., subsequently joining the Constantinople Telephone Co., where 
he remained until October, 1913. He was next associated with 
the Relay Automatic Telephone Co. (then called the Betulander 
Automatic Telephone Co.) and was for some time employed in 
London and in France in connection with the installation erected 
in the Bois de Boulogne. Оп the outbreak of war he was called 
up to serve with his company, їп which he held the rank of second 
lieutenant, and about six weeks ago was ordered to Alexandria, 
with a view to joining the Mediterranean Force in the Dardanelles. 
He was very popular with the staff with whom he served, and will 
be remembered by some Of the Marconi staff as the representative 
of the Relay Co. in the competition for the Tennis Challenge Cup. 

Private HERBERT SMITH, of the 15th Manchester Regiment, of 
E:oles, who has died from wounds received in the fighting at the 
Dardanelles, was a draughtsman in the employ of Messrs, Eckstein, 
Heap & Co., electrical engineers, Manchester. 


Obituary.—Much sympathy has been expressed with 
Mr. W. Н. MILLER, the Fleetwood Council's electrical engineer, 
in the loss of his wife. Mr.and Mrs. Miller were on a motoring 
holiday when Mrs. Miller was taken ili and had to return home 
by train. She was 37 years of age. 

We regret to record that Мв. Тноз. L. HELLYAR, of King 
Street, Hammersmith, electrical engineer and contractor, who 
retired four years ago, died on August 13th after an operation. 
He had been connected with the electrica) trades for very many 
years, and was well known amongat electrical men. 


Mr. J. A. SEAGER.— With great regret we announce the death of 
Mr, J. A. Seager, B.Sc., of Bristol, who for many years wasa regular 
and valued contributor to our pages, and a personal friend whom we 
held in high esteem. Mr. Seager was the son of the Rev. Jno. Seager, 
of Truro. For some years he was lecturer in electricity at Notting- 
ham University, and afterwards he was employed on the staff of 
the Charing Cross and City Electricity Supply Co. at their Bow 
generating station. Later he joined the Newcastle and District 
Electric Supply Co., taking charge of their publicity department ; 
in this capacity he edited the Tyneside Pioneer, and much of the 
publicity literature of the company. In 1911 he went to Bristol, 
and took up an appointment with the United Stone Firms, He 
became an Associate of the Institution of Electrical Engineers in 
1900. He was an able and prolific writer on engineering subjects, 
and his Simple Stories.“ which he contributed to our columns 
over the pseudonym of '' Innocens." were characterised by a gentle 
satire and a keen sense of humour which rendered them excep- 
tionally enjoyable. As he rarely wrote over his own signature, 
the readers of the ELECTRICAL REVIEW and other technical 
journals, both British and American, for which he wrote, are not 
aware of the extent to which engineering literature is indebted to 
his pen. Modest and unassuming to a degree, cheery and witty in 
conversation, and of untiring industry, he was a friend whom 
ыа could ill spare, and we tender our sincere sympathy to hie 
relatives, | 


NEW OOMPANIES REGISTERED. 


Patent Lighting Co., Ltd. (141,238). —This company was 
registered on August 10th, with a capital of £100 in £1 shares, to carry on 
the business of manufacturers of and dealers in appliances connected with the 
lighting or heating (by gas, electricity, or otherwisc) or ventilating of railway 
carriages, tramcars, ships, boats, buoys, buildings, etc. Power is also taken 
to manufacture munitions, etc. The subscribers (with one share each) are: 
A. Hall, J.P., D.L., Barkway House, near Royston, Herts.; C. P. Whitcombe, 
Durward House, Kensington Court, W., civil engineer; F, C. Fairholme, 
Nether Hale, Hathersage, Derbyshire, civil engineer; D. M. Leslie, 49, Charing 
Cross, S. W., bank clerk; J. Russell, 15, Victoria Street, S. W., M. Inst. C. E.: 
Н. A. Butler, 13, Fenchurch Buildings, E. C., wine merchant; F. R. C. Worsley, 
28, St. George's Road, S. W., secretary, public company. Minimum cash sub- 
scription, 20 per cent. of the shares offered to the public. The number of 
directors is not to be less than three or more than seven; the first аге W. В. 
Rickman, A. Hall, C. P. Whitcombe, and F. C. Fairholme. Qualification, ЛӨ. 
Remuneration, £,1,050 to 41,550 per annum (according to dividends) divided 
between them. The Board of Trade has authorised the acquisition by this 
company of the undertakings of Pintsch's Patent Lighting Co., Ltd., and 
Pintsch's Electric Manufacturing Co., Ltd., the books and documents of which 
are liable to inspection under Section 2 (2) of the Trading with the Enemy Act, 
1914. Registered by Blyth, Dutton, Hartley & Blyth, 112, Gresham House, 
Old Broad Street, Е.С. 


Killorglin Electric Light and Power Co., Ltd. (4,268).— 
This company was registered in Dublin on August 11th, with a capital of 
01.650 in £1 shares, to carry on at Killorglin, Co. Kerry, the business of an 
electric supply company in all it branches. The subscribers are: J. Diggan, 
Killorglin, merchant, $5 shares; D. M. O'Sullivan, Killorglin, merchant, 50 
shares; D. Murphy, Killorglin, merchant, 25 shares; W. Crowley, Killorglin, 
meichant, 60 shares; T. O’Donncll, Killorglin, merchant, 25 shares; P. J. 
Otghea, Killorglin, merchant, 40 shares; J. O'Regan, Killorglin, merchant, 25 
shares. The number of directors is not to be less than three or more than 
seven; the firs: are D M. O'Sullivan, D. Murphy, J. O'Regan, J. Diggan, W. 
Crowley, T. O'Donrell, P. O'Shea, and E. L. Cantwell, Qualification, £25. 
Remuneration as fixed by the company. Registered office: Power House, 
Killorglin, Co. Kerry. 


Industrial Invention, Ltd, (141,222).—This company was 
registered on August 8th, with a capital of £3,000 in £1 shares, to carry out 
experiments and research work chiefly in the direction of deposition of metals 
and utilisation of waste products. The subscribers (with one share each) are: 
F. Н. Skimmell. 30a, Glenfield Road, Balham, S. W., clerk; J. Camp, 14, 
Serjeants' Inn, E.C., registration agent. Private company. The first directors 
are not named. Solicitor: T. H. Goodwin, 10, Basinghall Street, E. C. Regis- 
tered by C. Doubble, 14, Serjeants’ Inn, E.C 


Electric Safety Hoists, Ltd. (141,264).— This company 
was registered on August 13th, with a capital of £6500 in £1 shares, to take 
over the business of a dealer in patent electric safety hoists and all electrical 
appliances, manufacturer and equipper of electrical plant, machinery and 
stock, manufacturers“ agent, electrical z^d mechanical engineer, etc., carried 
on by A. Н. Colley at Seaton Building, Water Street, Liverpool, as the “ Star 
Electrical Co." The subscribers (with one share each) are: A. H. Colley, 17, 
Water Street, Liverpool, electrical engineer; L. H. Wright, 24, Water Street, 
Liverpool, biscuit manufactürer and miller; E. C. Marriatt, Patterdale, Eger- 
ton Park, Rock Ferry, Cheshire, electrical engineer. Private companv. The 
number of directors is not to be less than two or more than five; the first are 
A. H. Colley (permanent managing director) and L. H. Wright. Qualification, 
£50. Remuneration as fixed by the company. Solicitor: R. B. Jones, 50, 
Sir Thomas Street, Liverpool. Secretarv: Elsie M. Colley. Registered office: 
Seaton Buildings, 17, Water Street, Liverpool. 


- * Ballantyne’? Submarine-Craft Detector and Telegraphs. 
Ltd. (9,452).— This company was терге їп Edinburgh on August 12th, 
with a capital of £500 in 115 preference and 350 ordinary shares of £1 
each and 700 deferred shares of 1s. each, to provide for making and testing 
of an experimental apparatus and acquiring certain valuable inventions relat- 
ing to “apparatus for the detection and location of submarine craft and 
submarine telegraphy between ships or ships and shore," and to carry on the 
business of experimental engineers, etc. The subscribers (with one share 
each) are: Н. A. Lamont, 4, Annandale Terrace, Old Kilpatrick, Dumbarton, 
mechanical engineer; R. Semple, jun., Braeside House, Fehon Renfrew- 
shire, mechanical engineer. rivate company. The number of directors is 
not to be less than three or more than five; the first are J. H. Ballantyne, 
R. Semple, jun., and D. Mactaggart. Qualification, 50 ordinary or 50 
deferred shares. Remuneration, £6 per annum, or any sum which may be 
determined. Registered office; Glasgow. 


CITY NOTES. 


Mareoni's Wireless Telegraph Co, Ltd. 


SENATOR G. Marcon! presided, on Wednesday, over an extra- 
ordinary general meeting of the shareholders, held at Marconi 
House, Strand, when the resolution agreed to at the ordinary 
general meeting for the alteration of certain of the Articles of 
Association was confirmed as a special resolution. The CHAIR- 
MAN said it might interest the shareholders to know that wire- 
less communication had been established between the United 
States and Japan by means of the company's stations in 
America and the Pacific. That was very satisfactory, ав a 
regular commercial service would soon be opened for the 
receipt of public messages, and it would also be available 
from England via their stations in the United States. That 
brought them one point nearer to the completion of their 
general programme by means of which they were going to 
establish wireless telegraphic communication between various 
parts of the world. ) . 


Mather & Platt, Ltd,— Interim dividend on the 


ordinary shares of 3 per cent., less income-tax, for the half-year 
to June 30th, being at the rate of 6 per cent. per annum. 


Official Notices re Companies.—The following oom- 
panies will be struck off the Register at the expiration of three 
months unless cause is shown to the contrary :— 


Collieries Electric Power Development Syndicate. 
Dimming Switches. | 
Duplex Radiators. 

Klectrio Speller, 

Horsfall Destruotor Co. 

Hydro-Bectric Lift and Crane Co. 

London Electric Treatment Oo. (1911). 

Magnet Galvanising and Plating Co. 


— — ai 
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County of Dorset Electric Supply Co., Ltd. 


AT the second ordinary general meeting of the company, held 
at Moorgate Court, Moorgate Place, London, E.C., on July 
14th, 1915, the CHaIRMAN (Dr. J. A. Ноѕкев) pointed out that 
the balance sheet to December 31st, 1914 (p. 181) showed that 
the company's progress from its commencement had been 
uniformly steady and satisfactory, and continued on the same 
lines in spite of the drawbacks incidental to the war. The 
cost of generation due to the increased price of coal, etc., had 
gone up, and necessarily increased the running expenses. 
Again, the restricted lighting orders, which had been во 
severely in force in all four towns, considerably reduced the 
amount normally used, especially for shop lighting 1 
and in the case Of all consumers the economy which had been 
so widely practised had also had an effect on the consumption. 
In spite, however, of all these adverse factors the company 
had largely increased the number of consumers, in fact, dur- 
ing the war period they had added 86 new consumers and 
4,325 аар. June showed the largest increase іп any month 
since the four companies had been 1n operation, as during this 
month lamps to the equivalent of over 1,000 30-watt lamps 
had been connected. An important factor in the company's 
progress had been the Dorchester ponen camp. This had 
recently doubled in capacity, and if it were still in use саше 
the winter its requirements in the way of electricity shoul 
be more than double that used last winter. The works cost 

r unit had been less than half the cost for the same үл 
ast year, and the company’s engineer reported that he hoped 
to have still better results during next winter. At Dorchester, 
for the month of January the generating cost came out at 
only .6014. per unit generated. During the half-year which 
had elapsed since the date of the balance sheet, the revenue 
had materially increased; in fact, at June 30th the receipts 
equalled fully two-thirds of the total for the whole previous 
year, while against a debit balance of £160 the company had 
now a net profit of £222, or already a net increase for the 
half-year of £382 over the whole year of 1914. Given the 
proportionate increase for the next half-year, the debit balance 
oi the previous years should practically disappear. 

The report was unanimously то and Lieut.-Col. E. С. 
Castleman-Smith and Col. W. H. Baxter (the retiring direc- 
tors) were re-elected directors of the company. 


— REED 
STOCKS AND SHARES. 


‘'PuESDAY EVENING. 

The Stock Exchange is in a rather more confident mood. 
Why this should be, it is not easy to explain, but the firm- 
ness Originated with a sharp fall in the rate of exchange for 
the Russian rouble. Rightly or wrongly, such a drop was 
interpreted as meaning that events in the Dardanelles were 
moving more quickly to a favourable conclusion, and the 
effect was felt in practically all departments. Rightly or 
wrongly, also, the impression spreads that the Austro-German 
effort must be regarded as virtually at its maximum, and that 
even if the enemy makes further progress into Rusaia, he will 
find it impossible to maintain his position, faced as be is with 
the possibility of another winter campaign. . | i 

Less superticial, but perhaps quite as effective, is the fact 
that the check to all investment which was imposed by the 
issue of the War Loan at the end of last June is steadily lifting. 
Capital is once more flowing into normal channels, and, bit 
by bit, securities which were all but unsaleable a month ago 
are being inquired for by their usual supporters, although, 
naturally, at-the lower standard of values brought into being 
by the War Loan. \ 

While the course of the Russian exchange affords ground 
for satisfaction and for hope, the position with regard to the 
United States exchange is far from pleasant. Even durin 
the past few business days, the exchange has again move 
sharply against this country. The committee formed to 
explore the situation, with a view to seeing what can be done 
to mitigate the difficulties and complexities arising out of the 
overweighted dollar, will earn the thanks of the business 
ecmmunity the country through if they take such steps as 
will deal promptly and effectively with the situation—which, 
in point of fact, is distinctly grave. 

Meanwhile, there is this gamble in all kinds of industrial 
shares which is taking place in America, and so developing an 
insecure internal basis upon which the expansion of the United 
States trade has to rest. 'The Stock Exchange watches the 
matter with growing concern, and it is difficult for the lay- 
man to see how a proper balance is to be restored what time 
gold is flowing out from thie country, with very little to cor- 
rect the efflux in the shape of exports from England or gale 
of American securities by British holders. 

Mexican securities have come to a halt, after their fairly 
rapid rises, and there is a little disposition to wait and eee 
what are likely to be the next developments. So-far as can 
be observed, the pacification proposals do seem to be making 
headway—certainly slow, but, perhaps. none the less sure for 
all that—through the medium of the United States. Accord- 
ingly, Mexican Railway stocks are continuing to advance, 
though the industrials are scarcely во good this week. Mexi- 
can Light & Power first mortgage bonds reacted 5 peints to 
40. but the other gains of last week have been well held. 

Brazilian Tractions, allowing for the dividend, are unchanged 


dt 49, but interest in them as a spéculative counter has 
shifted into some of the Aniéricah war specials — now the 
pron of the New York gamble. Brazilian Traction preferred 
eep firm about 75. There is a fair amount of business doin 
in the bonds of the various Canadian power companies, an 
Shawinigan Water common shares are better at 119, the 
rights being now valued about 1 per cent. Canadian General 
Electrics are about 110 for the common and 1064 for the pre- 
ferred. Consolidated Gas, Electric Light & Power of Balti- 
more common are firm at 110. Kaministiquia Power: capital 
stock has not changed hands for nearly four months, but 
Toronto Power debenture stocks are being dealt in. on..the 
basis of 87 for the 1918 issue and 86 for the conbolidated 
guaranteed, both securities carrying 44 per cent. interest. 
: The Victoria Falls & Transvaal Power report has further 
stimulated dealings in the shares, and the preference are 
comparatively active round about 15s. 6d., while the ordinary 
are called 4s. 6d.—5s., and the 5}. per cent. second mortgage 
debentures are 86. . ко 
е Telegraph market gives some indication of recovery. 
e recent pressure to sell has been removed, and g r 
attention is being directed to the cheapness of the best, 
stocks in this section, such as those to which we have drawn 
attention as having fallen unduly far. To amplify our eonz 
tention, it is, we hope, of interest to reproduce some of the 
most striking figures extracted from the reports for 1914 iB the 
case of a few of the leading companies. We will take first 
the receipts, both gross and net, for the past two years, and 
it will be noticed that the comparisons make a very favour- 
able showing :— l PX Ir м 
Gross receipts. Working expenses Net receipts. 
1913. 1914. 1913. 1914. 1913. З 


Сотрапу. 14 
Cuba Submarine 38,480 8 us 15.473 16,702 23,017 биз 
Direct Spanish 36.958 55,018 19.314 20,594 17,738 . 94; 
Eastern .............. 1,468,844 1,646,741 685.218 786,449 777,096 859,993 
Eastern Extension 738,129 819.5883 354. 364.979 383.265 81.77 
Great. Northern .. 575.601 689,809 229,70 950,590. 346,131 13 
Indo-European .... 179.532 189,38 91.441 88,395 81,091 100,988 
Western esu. 889,710 830,056 360.738 389,943 828.972 440,113 


9.914.284 4,261,336 1,756,418 1,917,652 2,157,840 2,242,683 
The Western Telegraph Co., which shows a decrease, closes 
its books at the end of June, so the above figures do not take 
into account the effects of the war. The Cuba Submaripe.is 
the only other company in the group. having a decrease on 
the year. It is worth noticing how working expenses have 
risen, though, at the eame time, gross receipts have more than 
kept pace with these. AT 
‘Dividends for 1914 of the cable companies can be seen by 
reference to our price lists; and. to complete the figures, we 
may set out the reserves, etc., of the septet under examina- 
tion. Taking the figures from the various balance sheets, this 
is what we find :— i À 


Total Book value Cash and 
Company. capital. Reserves. of cable, etc. investments. 

Cuba Submarine 220.000 TM 225,751 122,099 
Direct Spanish  ................ 94,655 67,895 90.974 71,035 
Eastern B. 000.000 9.396.969 8.040.759 1,981,553 
Eastern Extension. 3.752. 400 1.140.680 9.806.887 936,459 
Great Northern 6 969＋*dr᷑ в 1,500,000 2.551 015 1,623,518 2.307 ,278 
It: do- European . . 425.000 297,067 56,31 681,220 
Mes tern . 2,897,975 2,017,232 — 3,109,202 — 1,?91,090 


“The above table shows the strength of the financial position 
occupied by the best cable concerns. PE 

The Marconi group is much quieter, and business has fallen 
off considerably, with the result that the parent shares "lost 
their previous week's rise, Americans are lowered ‘to 188. 6d., 
while Canadians keep etrong at 6s. 3d. БЕ 

In the market for home electric shares, the tone contindes 
to be heavy. Westminsters, South Londons, St. James’ and 
Chelseas are amongst those that have given way from 4 to.1. 
Charing Cross ordinary and preference are both en. dividend. 
and have recovered their deductions. The uncertainty of out- 
look with regard to coal is one of the reasons that. keeps 
people. out of thie market, and another is the practical cer- 
tainty that the lighting regulations are not likely to be relaxed, 
but, if anything, will be made more stringent as a result of 
the nocturnal visits from Gerinan gas-bags. "The manufac- 
turing shares are also somewhat easier, Edison & Swiün, 
Electric Construction, General Electric preference, for in- 
stance. being amongst those which have reacted. Henley's 
Telegraph has declared the regular interim dividend of 10 per 
cent., and the Telegraph manufacturing shares keep steady.. 

The London & North-Western secured a success in its issue 
of 44 per cent. preference stock at 96, the money being re- 
quired in part for electrification of suburban lines. Travellers 
by the London & South-Western, by the way. are interested 
to notice the new electric stock which is making its appear- 
ance in different places. from which it would seem that the 
running of electric trains is likely to take place very shortly. 
Underground Electric income bonds have hardened to 741. but 
the A shares are 3d. lower at 5s. 9d. Sellers predominate 
in Central London ordinary assented etock, the nominal 
quotation being 73. Metropolitans and Districts maintain their 
previous prices. 

The Armament section displays a disposition to weaken, and 
rubber shares are quiet. With raw rubber Ње merest shade 
better, it is thought that the round 2s. 6d. per Ib. will sbortly 
be reached again; in the meantiine, rubber shareholders are 
by no means anxious sellers. The copper gronp is naturally 
languid and dull, in consequence of the depression in the prite 
of „ле metal, and most of the leading shares show falls.on.the 
W 


^ ¢ 


248 


THE ELECTRICAL REVIEW. 


[vol. 77. No. 1,969, AuavsT 20, 1916. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Home ELECTRICITY COMPANIRS. 


Price 
Aug. 17, Rise or fall Yield 


Dividend, 
1914, 1916, this week. p. o. 
Brompton Ordinary © T ee 10 8 — £6 5 0 
do. 7 per cent. Pref, .. ға: . 1 173 — 410 4 
Charing Oross Ordinary ia " b 4 xd +a 6 6 0 
o. do. do, 4 Pret. 4 4 xd ＋ 612 6 
do. do. Oi y 0 ee эө. 4 84 — 5 18 2 
do, Deb. . ee ee ә 4 80 -— 6 0 0 
Che a ee ео ee ee 6 43 — i Б 14 8 
А do. 44 Deb. oe ee 43 88 — 4 11 10 
City of London 9 18 — 618 6 
do. do. 6 percent. Pref, 6 11 ` — 5 9 1 
do. do. ob. ee ee ee 5 100 — b 0 0 
do. do. 43 Deb. СЕЈ oe 43 85 me 6 6 0 
бошт of London ee T — 1 10% — 618 4 
0. o, 6 per cent. Pref. .. 6 103 = 614 8 
do. do. 18 Deb. d 90 — 5 0 0 
do. do. 2nd Deb. А 85 == 5 6 0 
K ee oe 9 6} xd — 7 4 0 
London Electric . . б 1 — 8 8 4 
do. do. 6 12 cent, Pret, . 6 4 — 6 6 4 
6 do. ee so 4 80 — 5 0 0 
Metropoli А 1 xd — 6 7 8 
0, er cent. Pret. — воо 
8 eb. .. 90 — 6 0 0 
eb. oe oe 70 — 5 0 0 
В. Janien and Ball Mal]  .. 10 6 — i 78 9 
do. do. do, Tpercent.Pref, 7 6 — 612 0 
do. do. do. 84 өр, ° ө oe BÀ 10 ят" 5 0 0 
South Metropolitan Pref. .. .. 7 la — 6 4 6 
Westminster 0 ee eo ee 9 44 — i 6 18 4 
do. 4% Pref. ee ee ee 44 4 клы 5 0 0 
TELEORAPHS ARD TRLBPHONRS, : 
Anglo-Am, Tel. ret... 6 98 +1 бав 
до. d Def, ee oe те 14 91 eer? q 1 2 
Chile Telephone .. ss si ys 8 6 — 5 18 б 
Ouba Sub. Ord. eo ee ee oe 6 т; 6 1 B 
do. в ee se ° 10 16 — 6 18 4 
Eastern Extension e. 7 11 — 17 5 6 
do. 1 Deb. . 4 79 +1 5 21 
Bastern Tel. Ord ee 0 ee 7 116 —1 *6 18 6 
do, . ee Bà 10 — 5 0 0 
do. 4 Deb. oe ee oe 4 81 — 4 19 0 
Globe Tel, and T. Ord. .. es . 6 93 +3 "7 0 8 
do. Pref, ee ee ee 6 10 — 6 0 0 
Gt. Northern Tel. ee oe ec 22 88 — 6 18 4 
Indo-Huropean ee oe ee ee 10 EO — 6 10 0 
Marco ni ee ee ео 10 1 Ё "e 2[- 5 8 1 
New York Tel. 43. А s . 4% 97 +1 412 8 
Oriental Telephone Ord. „ 2% 10 2 — 5 0 0 
do. Pref, ee ee 6 là -— 5 6 8 
Tel. E t Deb. ee se oe ee 4% 80 REX 5 0 0 
United . Plate Tel. ee ёо ee 8 т *8 6 6 
до. t. ee ee 6 4 — 5 9 7 
Wert India and Pan. eo ee eo 1 1 — 8 11 9 
Western Telegraph ^ is „„ 7 11 — *6 19 0 
` * ee ee 4 81 — 4 16 b 
Houn Rats, ` 
e oe ee 1 — 5 6 5 
Underground a Риба 9 Grain . Ni 1 = Nil 
erground Electrio ary с — 
455 do. ae Nil Б, — за. Nil 
do, do. lions . 6 743 + 3 9 8 0 
Fonmmiem Trams, ёс. 
eee Trams, Firat Pref, T a 4 — 6 17 6 
2nd Pret, oe ee 84 сЕ? 7 17 2 
" Deb. oe T 4 т 2 612 1 
do. Deb, е е 44 15 -— 6 0 0 
5 Deb. : ee 5 т —4 7 010 
Brazil Tractions . АИ га .. BÀ 49 ха — 7 210 
Bombay Nlectrio Pref. ee ee es 8 6 10 — 6 0 0 
do. a De [] ee ee 4 81 —8 6 8 0 
Mexico Trams es ee N B8 — Nil 
ао, б per cent Bonds .. — 60 — Nil 
Mexican Light Common аә „ Nil 95 — Nil 
do. Pref. б . Nil 80 — Nil 
do. lat Bonds ee ee m 40 —b -— 
Adelaide Sup. 6 5 Deb, . Pref, oe 6 6 асын: 6 0 0 
do, ee ee b 98 —1 6 2 0 
. MANUFACTURING CoMPANIBS. 
Babcock & Wilcox ae ee + oe 14 24k — Үз 6 8 b 
British Aluminium Ord. os e б 1 — 414 1 
do. Pref, ee ee 6 18/ — 6 9 9 
British Insulated Ord. ee oe eo 16 102 — i 6 19 4 
do. Pref. ee ee ee 6 6 -e 5 0 0 
British e Pref. .. .. % 81/ — 64, 918 6 
do. De LUE 0 ee ee eo 4 68 6 14 4 
do. 6 p. lien 5 a és 6 101 +1 519 0 
Callenders ee ao oe oe 15 ll — 6 16 4 
do. 6 Pref. ° эе 6 42 — b b 8 
do. 4 Deb. [] е е & 96 — 4 14 9 
Castner-Kellner ; .. 16 5 — 41 6 
Edison & Swan, 28 рі. . oo Nil il е = ва, Nil 
do, do. у а ee oe Nil 1 др Nil 
do. do. 4 Deb е е ee 4 60 Lad 6 18 4 
do. do. b 96 в ee 6 60 — е 8 6 8 
Electric Construction je c 6 11. —l. 1018 2 
до. do. r] . ео 1 19/- —1/- | 1 1 4 
Gen, Elec. Pret. е Ф е ее 6 Và — 6 6 4 
enley oe ee 20 14 == *8 8 B 
do, Pret. е ee 4 az — 4 14 9 
do. Deb. ee e ae ee 4 96 — 4 14 9 
Indis-Rubber vs E is „ 8 8? — 514 8 
Telegraph Ооп, oe ee ee oe 20 81 mad 1 15 0 


* Allowance made for dividends being paid free of income-tax. 


Waste Heat and Gas Electrical Generating 
Stations, Ltd.—Interim dividend of 2} per cent. on the issued 
share capital in respect of the half-year ending July 31st, 1915, 

payable, less income-tax, on August 31st. 


Electro-Bleach and By-Products.—Interim dividend 
of 8$ per cent. on preference shares in respeot of year to Decem- 
ber 31st next, payable September Ist. 


in the following list, that in some cases the pri 


MARKET QUOTATIONS. 


IT ahould be remembered, in making use of the figures appearing 
ces are only general, 
and they may vary according to quantities and other circumstances. 


Wednesday, August 18th. 


CHEMICALS, де. mM Ino. of Dee. : 
a Acid, H ee ee per owt, ae 
г м Nitto ee ee oe oe м ee 
а н Bal huri es eo ee per ш oe 
а м р 0 ee ee ee per cw U 
a oniao Sal £49 
а Ammonia, Muriate (large 'orystal) per "ton £40 
a Bleac powder ee eo ee и £9 
a Bisulp e of Carbon oe өө и £28 £2 iac 
a тах .. ee oo es м £23 £l inc 
а Bulphate ee ee ee K £28 ee 
a L П Nitrate ee eo ee м ee ae 
a n White Su ee ee " oe os 
Tv ppt? 7 . yer : : 
e oe ee per 9 ee e: 
a Potacalum, chromate, in casks per lb. 834, 1d. ine 
а Potash, Caustic (88/90 9%) .. per ton da x 
а м озон e 0 te oe oe per Ib, 170 е 
м т 
а Potassium, Oyuaile (98/100 0 e" и Nom, 
mining purposes only) 
a Bhellao ime T por ота. 65/- we 
a Bulphate of Magne T ee per ton m " 
a FA te Sublimed Flowers. ü #11 10 zi 
а „ ecovered os oe а #8 Se 
Lum ss * #8 10 sa 
2 Bods, Canstio tio (whia юш. + d d 
‘ Е н ore oe ee ee per №. ^h 11. inc 
ee oe per - 2 
a * aci СИЕ casks |. per lb. 6а, ld. ine 
METALS, &0, 
b don ts, in ton lota .. per ton - xd 
b ‚ in ton lots 
S LENS - 
eet, ots " .. 
, 5 Babbitt's metal ingots : £60 to £291 
c Brass (rolled metal 2" to 12" basis) per Ib, 175 to ry | 
€ n Tubes (solid drawn) oe м 11 1 85 UA: 
e 9 8 ee e. @ 
c Copper Tubes (solid оа) và н 1/14 to л us 
8 n rs (best selected) .. per ton £4 dec. 
€ м ect ee eo өе м 298 £4 dec. 
g м 1 ee ee oe ee м on с 
ec Bars ee ec. 
ee SI bed Do on £100 £6 deo. 
a " м ee » 289 £5 dec. 
d м м H.C, Wire per Ib, ltd $d. dec, 
1 E do Rod oe seo oe м Bj ee 
f Sheet е oe ry) bé 2/6 
а German Bilver Wire ee ee м 1/10 
В Gutta-percha, fine.. eo T и 6/10 Р 
h India-rubber, oe м 9/45 14. dec. 
1 Iron Pig (Cleveland warrants) oo рех ton 65/1 10344. dec. 
1 » I Eug v. No. 8, P.O. qual, ow £ ee 
g Ma Pig.. ee oe м £22 £2 15 dec. 
g Mero per bot, 18 6 ба 
сме АРИЙ oases) small . ee . per Id. 44. to 2/6 8 
ГЛ м м шеа м to 
large .. м 6/6 to 10/6 & up 
ы исе) ahas ев, wir тв, to, ee ee u n 8 
. и 0 . 
в 10 м a bare 1 " 1/2 to 1 "E 
» rolled strip & sheet " 1/84 to E 
P Platinum ae ee ee per ов, 185 / e 
d@ilictum Bronze wire .. per lb, 1/8 ; 
r Bteel agnor, in bars ee eo per юл 5 
z Tin, Block (English) ))). „ £162 £6 dee 
| Nos. 1 to 16 .. e. рег lb. Id. dec 
B White Ant-fricticn Metals per ton £52 to 4194 b 
& Zino, Bh't (Vigille Montagne bnd.) " Nom. 


Quotations supplied by—- 


G. Boor & h Edward Till & Co. 


a & Oo. 
b The British Aluminium Co., Ltd, 
c Thos. Bolton & Sons, Ltd. 

d Frederick Smith & Co, 


4 Bolling & Lowe. 
k Morris Ashby, Ltd. 
1 Richard Тороп & Nephew, Ltd. 


e F. Wiggins & Bons. m P. Ormiston & Sons. 

f India-Rubber, Guita-Percha and а Johnson, Matthey & Co., Ltd, 
Tolograph h Works Co., Lid. 

z James & Shakespeare, Е W. F. Dennis & Co. 


Tyneside Electrical Development Co., Ltd.— 
Interim dividends for the half-year ended July 3186, at the rate 
of 6 per cent, per annum on the preferred ordinary shares, and 
5 per cent. on the deferred ordinary shares, payable, less income- 
tax, on August 31st. 


W. T. Henley's Telegraph Works Co., Ltd.— 
Interim dividend on the preference shares at the rate of 4i per 
cent. per annum, less income-tax, and on the ordinary shares at the 
rate of 10 per cent. per annum, less income-tax, for the half-year 
ending June 30th last, both payable September 1st next. 


Melbourne Electric Supply Co., Ltd.—Dividend at 
the rate of 7 per cent. per annum, less income-tax, on the first 
cumulative preference shares for the half-year ending August 31st, 
1915, payable on September Ist. 


Adelaide Electric Supply Co., Ltd.— Dividend at the 
rate of 6 per cent. per annum, less income-tax, on the cumulative 
preference shares, for the half-year ending August 31st, 1915, 
payable on September lst, 
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` EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING JULY, 1015. 


THE last completed returns of electrical export and import busi- While machinery imports fell off considerably, cable, and tele- 
ness, dealing with the month of July, show a considerable graphic and telephonic imports reached higher values than in 
decrease in values as compared with the preceding month. June. 

Thus both the exporta valued at £371,732, as compared with In recent times Canada has turned importer of various eledtrical 


£417,769 in the previous month, and the importe, which totalled material into this country, while Spain has for some months been 
£212,414, as against £223,801 in June, reveal a considerable falling an appreciable source of electrical carbons. 
off; the re-exports, on the other hand, advanced in value from Daring the month Victoria and India were the largest purchasers 


£10,778 in June to £15,097 last month. from this country, the export business being, however, well 
The decreased activity in the exports appears to have affected distributed over the world. 

all seotions except telegraphic and lamp exports, and the former Rather less material was imported from the States than iu June, 

of these was some £19,000 above the June total, | and Вз1гїпш appears again in the list of importers. 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


Persia ... awe eee е iy sis 88 К 
Egypt, Tunis and Morocco eco TI TP 60 209 139 753 
British West Africa ese оге een eee 60 2 401 10 16 
Rhodesia, O. R. O. and Transvaal ... ais 683 300 | 1,034; 1,200 
Cape of Good Hope ... - "m T 832 | 2,613 698] 711 


928 ‚| 296 | 2,930 788 363 6.249 1,183} 133 45 321 59 12,317 


$ LE ES ume x. Р oe 2 85 
Ave | 9270 ы ч ^» E 
" „ |40 2 „ 4,101 |3 d| e6 „ „ 5 
eee e, ЕЕ ЕЕ А ШЕЕ 
' E'R FE EE FL зға Б 84 333 SB | 4 8372 ЕЕЕ a 
3 * Eee 3 d jag | Е: a a| 33 | S822 284 
= BE |а = | n . 1549 
g & & n & & n 4 & g £ 
Russia, Sweden, Norway and Denmark . . | 1,725 | 2422 | 492| 817 2,159 1,743 | 3,221) 190| 129 662 | 701| 9,840 | 23,601 
German West Africa ... > dee decl. ege са fei ias T Е Seal feet, cm. rone 13 
Netherlands, Java and Dutch Indies eee 279 | 5,057 4555 Sus p 1311 ... I: aes 94| 3,156 | 9,184 
Belgium eee еее eee евә eee 26 32 m TP | ТА eee 84 eee E 9 T TP 21 135 
France .. .. .. 6060 1,03) | 67| 585 5, 24 5,434 409 | 62 5.696 3,355 | 22,488 
Portugal "E REP 30 | 3,736 | .. 139 .| 281 47 275) 23] .. | 447 4,600 9.478 
Spain, Canary Isles and Spanish N. Africa... | 551 53 | 199| ... 563 | 3,025| 290 8 16| 293 | 4,740 
Switzerland, Italy and Austria-Hungary ... 88] * 4 i 939 | 1,594 8 70 38, 390 1,799 | 12,185 
Greece, Roumania, Turkey and Bulgaria ... 200 |... | д be 219 4 3,884 | 4,130 
Channel Isles, Gibraltar, Malta and Cyprus... | 101 71 38 111 А 50 23 82| 195 671 
U.S. A., Philippines and Cuba - өөө 230 382244 | НАР 1890 187 643 ... 57 47 | ... | 698 2, 433 
Canada and Newfoundland...  ...  .., 115 | 243 119 ... 1,432 489) ... | 308 | .. 18,100 | 20,800 
British West Indies and British Guiana 154 174 61 74 56 66 113) ^ 11 š 70 779 
Mexico and Central America eee eee eee 319 6] 30 18 a 111 enn eee e 189 a 678 
Peru and Uruguay 112 | ... 68 see is : 14 | *. 28 222 
Chile "Y vii ре -— e. |. 213 | 1,018 16| 154 119 437 29 Ме 134 | 2,120 
Brazil .. .. 0 | 104| 930 665] 361 89] 501] 1,407} 460 448 ... 731 304 | 6,342 
Argentina . | 1,536 | 724 946 797 76 . 3,233 991] 297 131 \ 1,519 232 | 10,482 
Colombia, Venezuela, Ecuador and Bolivia... 135 164 | ... 152 143 59 n 21 59 739 
Netal Фое eee 29 eee ee eae 
Zanzibar, Brit. E. Africa, Mauritius & Aden 22 14| 1160 61 . 109 914 24 8| .. 47/15,869 | 16,488 
Asores, Madeira and Portuguese África  ... 72 36 | ... 535 ues 2155 ... к 18 129 50 578 
French African Colonies and Madagascar... 12| .. 158. o dis е sro 209 us de "T 279 
China and Siam m „ 866 | 2,172 505 909 41] 258 | 3,685] 276 216 24 97 9,049 
Japan and Kore. 2714 l&| 45 52 184 995| 3,181 1.359 21 6,429 
India ..  . e — 05 2.710 11,712 4, 392 2,761 54| 1,479 | 15,273| 2,896 1,653 | 80 | 889| 392 | 44,191 
Ceylon tee red. ө 12 80 79] ... 30 459} 117] 68| ... 2]| 55 921 
Straits Settlements, Fed. Malay States and | 
Sarawak .. 0. .. 0 | 812| 672 888 92 f 733) 1,117] 9398 62 33 883; 121 5,681 
Hong Kong. 98| 125 244 .. | 3,195] 330 127 61 644 ... 4.024 
West Australia E vts T: s 110 | 339 | 19) 1,532 | ...| 262 68| 42b | ... G\ xx 2,944 


South Australia вна з ae vss 158 | 3,010 | 815] 215 91] 4881] ... |1,640 332 12 805 6,696 
Victoria wre 05 0c ese voe | 849 119,692 2.262 929 | ...| 512 | 18,286) 1989} 193 | 163 | 2,043] 468 | 47,886 
New South Wales  ..| 1,504 | 4,199 | 1,583) 1,155 651 182 | 12,398| 1,060 1,621 | 735 | 2,498] 8,137 | 30,037 

TOME ii жы 7| 887| 413) 104| 117 1,02 90 m 
New Zealand and Fiji Ielands .. | 1,408 | 2,275 843| 424 | ...| 906 1,429 348] 1,492 11 3,506 991 | 18,621 


— es | oe — 


Total, £ 16.671 168,684 19, 005118, 191 4,087 12,242 92,797 21, 127/12,06 1 2,385 33,008 76,371 371.732 


Registered Imports Into the United Kingdom of Electrical Goods from all Countries. 
Russia, Norway, Sweden and Denmark  ... | 1,117 | 2,738 17 688 es 4,124 932 |1,116 8,923 14,655 


Holland... eee өгө өзө өөө see | eee oco [Ir] 1,049 528 ove 629 eee see a.o 1,375 9,576 
Belgiam eee ase ene ees eee eee ese 600 езе Фоо eee eee ese eos Фое 1,460 1,460 
France ... eee e eee - eee 101 228 | 781 | 1,852 , 473 757 842 | ... | 2,429 2,751 1,868 12,583 
Switzerland aoe oop е 6 ecc? 1,565 эое 41 86 9 3,096 1,527 18 LIIS 765 195 7,182 
I ooo өзө eee aes eee see 291 8,228 oe eee eee 718 2,680 eee 131 one 12,048 
Austria-Hungary TII TEE rrr) eee oes T eee TTI eee еве e.o eoo pee eee soe eoo 

United States. . [16,063 | 6,613 |2,501 | 3,244 9,292 118 [34,897 166,204 | 8,997 |8,179 843 [151,851 


s Total & 119,137 117,807 13,940 112,181 111,985! 8,971 112,287 68,902 | 6,758 113,942 9,594 208,854 
Additional imports.—fpein, carbons, £1,794. Canada, goods, £291 ; wires and cables, £1,150 ; meters, £20; electrical machinery, £32 ; 
carbona, £148 ; telegraph and telephones, £125. 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


Various countries, mainly as above... А 


ToraL BxrortTs: £371,732 ToTAL Вв-Ехровтв : £15,097 TOTAL Imports: £213,414 


Nots.—The amounts appearing under the several headings are classified according to the Customs returns, The first and 
third column contains many amounts relating to “ goods otherwise unclaesified, the latter, doubtlees, consisting of similar 
F in adjacent columur. Importe are credited to the country whenoe consigned, which is not necessarily 

coun’ | 


505 | 39 530 15,097 


2,199 1,054 | 40 1,582 3,223 


en vee | neu 


* „ Rs " 
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ALTERNATING-CURRENT CABLE TELE- 
GRAPHY : 
WITH SPECIAL REFERENCE TO 


SIQGNAL-RECEPTION, SIGNAL-RECORDS, AND AUTO-RE-TRANS- 
MISSION, 


By EDWARD RAYMOND-BARKER, 


LrmuT.-CoLoNEL G. О. SQUIER, well known in the ра 

cojointly with Dr. A. С. Orehore—as originator and advo- 
cate of telegraphic sine-wave transmission, f and for other 
important cable matter due to himself alone,{ in his last 
inspiring paper recently read before the Physical Society,§ 
has not only broken new ground, but has opened up quite 
new vistas in submarine-cable signalling practice and 
development. 

Lieut.-Colonel Squier has done this along lines illumined, 
from the onset, by points of arreBting interest, and by a 
telling use of graphs. 

Broadly considered from a practical point of view, the 
salient features of the new transmission system brought 
forward by Lieut.-Colonel Squier may be stated thus :— 

1. The wnbroken nature of the alternating current 
employed as medium for the formation and transmission 
of sine-wave signals of various amplitudes. 

2. The inter-locking or inter-dependent gearing by which 
the auto-transmitter tape perforations are caused to move 
forward synchronously with the rotary generator which is 
the source of the sine-wave alternations: the resulting 
co-operation causing the changes of impedance in the 
generator primary circuit, controlled by the tape perfora- 
tions, to take place severally at the zero periods occurring 
between successive rythmically-maintained current alterna- 
tions: positive and negative. 

Under the foregoing first heading cluster innumerable 
resulting advantages, due to the master fact that the trans- 

mitting current traversing the unbroken circuit continues 
to pulsate even during the various space-periods between 
letters, words and messages, whilst signals are produced by 
slightly increased amplitudes for dot signals of either 
sign, and by greater increase in amplitudes — positive or 
negative, as the case may be — for dash signals. Thus 
there are three degrees of alternations of either sign 
namely, those severally pertaining to spaces, to dots,“ and 
to “dashes,” all these rhythmic pulsations being equal in 
period, though varying in amplitude. 

One of the foremost of these advantages attaching to 
Lieut.-Colonel Squier’s unbroken circuit is the ease apparent 
in cable-duplex balancing, even in cases where a Heurtley or 
an Orling magnifier is used across the duplex-bridge as 
receiver: a receiver—be it remembered—hitherto, in ordi- 
nary transmitting methods, riskily exposed to out-going 
heavy charge-impacts alternating with abrupt earthing 

periods, when these took effect under conditions of not abso- 
lutely perfect duplex balance.** Then, too, the unbroken 
and undulating nature of the alternating current involves 
safety to cable cores, even under increased initial voltages. 
T he present purpose of the writer, however, i8 not so much 
to comment on Lieut.-Colonel Squier's instructive present- 
ment of sweeping yet desirable improvement schemes in 


* The Synchronograph: “A New Method of Rapidly Trans- 
mitting Intelligence by the Alternating Current." By Albert 
Cashing Crehore and George Owen Squier. The ELECTRICAL 
REVIEW, Vol. XL, No. 1,015, May 7th, 1897. 

By the same authors: Tests of the Synchronograph on the 
Telegraph Lines of the British Government.” The ELECTRICAL 
REVIEW, Vol. XLII, February 18th and February 25th (Nos, 1,056 
and 1,057), 1898. 

t An advocacy subsequently confirmed by the mathematical 
investigations of Dr. H. W. Malcolm. 

1 "An American Pacific Cable.” By George Owen Squier. The 
ELECTRICAL REVIEW, January 12th, 19th and 26th, 1900. 

$ "On an Unbroken Alternating Current for Cable Telegraphy.“ 
A paper read by Lieut.-Colonel George O. Squier, Ph.D., before the 
Physical Society of London, June 25th, 1915. The ELECTRICAL 
REVIEW, July 30th, and August 6th, 1915. 

|| Mr. Axel Orling, by means of a special arrangement, has dealt 
with this circumstance without in any way impairing or lessening 
the essentially great sensitiveness of the jet relay or msgnifier. 

** See Colonel Squier's fig. 4. The ELECTRICAL RE VII w, July 
30th, 1915. 


555 transmission practice, as to direct attention 
to the joint problems relating to :— 

(a) Reception and record of the alternating- current signals 
at the receiving end of the line in simplez, and across the 
arms of the duplex-bridge at each end of a duplær- worked 
cable; also to (0) the practicability of automatic re-trans- 
mission of alternating-current signals of equal period but of 
varying amplitude. | 

This problem of reception is of special interest to the 
writer, in view of his own previous work in this direction. 
This work is found to be on lines parallel to, but—in this 
one particular matter of uni- linear signal-record—advancing 
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Fia. 1.—CONVERSION OF Gort Two-PowER INVERSE CURRENTS 
INTO SIPHON-RECOBDER CODE BY RAYMOND-BARKER RECTIFIER, 


beyond the results attained by Lieut.-Oolonel Squier. Indeed 
rectification and registration of alternating-current signals, 
in terms of uni-linear recorder-code, have, by the writer, 
been successfully effected, and the same electro-mechanism 
which has produced the rectified signals may be used for 
auto-re-transmission pu | 

The problem how to convert received alternating-current 
signals of more than one degree of amplitude as shown in 
a,, b, en, fig. 1, into uni-linear siphon-recorder-code signals 
of the customary kind, as shown in a, ö, C, fig. 1, first 
became urgent on the appearance of the late Mr. John 


Р 4 
DOTS. DASHES. 7 


Fig. 2.—Gott "CABLE-DISCHARGE" TRANSMITTER OF Two- 
POWER INVEESB CURRENTS. 


Gott’s device for sending into a cable two-power inverse- 
current impulses—that is to say, impulses alternating їп 
sign, and differing only in amplitude. 

The terms inverse-current " and ‘alternating-current ” 
are—in a way—synonymous, excepting that the former is 
conveniently used їп connection with battery transmission 
in square-topped current-impacts, whereas the latter may 
well be reserved for use as relating to the dynamo-generated 
rhythmical sine-wave alternations so closely associated with 
the name of Lieut.-Colonel Squier. | 

Fig. 2 shows Mr. Gott's two-power inverse-current trans- 
mission device controlled by cable discharge, a3 used in 
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ice by the writer. This invention, as described in 
в British Patent, No. 10,584, 1912, whilst showing 
how two-power inverse-current transmission could be 
effected, offers no solution as to how these impulses, when 
received from a high-KR cable, are to be legibly recorded. 
The writer, in his British Patent, No. 27,225, 1913, 
indicated :— 
1. How Gott’s received two-power inverse-current im- 
розе could be rectified and registered іп uni-linear recorder- 


2. How the received two-power inverse-ourrents could be 
made to control and to re-transmit fresh two-power inverse- 
current, or any other class of impulse, into a second cable. 

In fig. 1, a, 3,, c, indicate how Gott signals from a very 
short cable would be recorded if left unrectified. | 

In fig. 1, a, ф„ e, show the same signals converted by 
the writers rectifier. 

These last-mentioned records—it must be remembered— 
enjoy all the advantages accruing from inverse-current work- 
ing, and the resulting maintenance of electrical equilibriam in 
the cable, with comparative absence of signal distortion. 

It was with the keenest pleasure that the writer noted the 
arrangements made by Lieut.-Col. Squier for the recording 
of his alternating-current impulses of varied amplitudes—a 
system to which the writer's rectifier, already referred to, is 
found to be perfectiy applicable. 

Up toa certain point—as already mentioned—Col. Squier's 
methods of reception are similar to the writer's, the only 
difference being that the former comprises, as receiver and 
controller of the local circuite, a Muirhead gold-wire relay 
(shown in Col. Squier's fig. 5),* whereas, to fulfil a like 
purpose, the writer has employed an Orling jet relay. 

Indeed, if recording siphons were placed on the armature 
levers of the two electromagnets constituting the first stage, 
only, of the writer's rectifying system (corresponding to 
Col. Squier’s armatures 9 91 of electromagnets h in his 

. 5), a record as shown in fig. 3, a, b, c, would be 

ined, which to all intents and purposes would be the 
same as that effected by Col. Squier, and shown in fig. 3, 
G,, 54, c,, excepting that, by means of the pretty mechanical 
device described in his paper, Col. Squier secures greater 
symmetry in the grouping of his black dota. 
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Fig. 4 shows the writer’s own form of transmitter for the 

uction of Gott two-power inverse-current impulses. 

is instrument produced the parallel seta of signals—non- 
rectified and rectified—shown in fig. 1. 

PO isa pole-changer of special design suggested to the. 
writer by а radio-telegraphic device of Mr. Axel Orling, 
described in Albert Turpain’s * Les Applications Pratiques: 
des Ondes Eleciriques" (O. Naud, Editeur, Paris.) 
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Fig. 4,—RAYMOND-BARKER TRANSMITTER OF GoTT Two-Powmx. 
INVERSE CURRENTS. 


The cable keys c K, с k, alternately actuated by P c, send 
impulses to line of alternate + and — sign. 

The increment switch 18, when „brings the 
higher battery-power into play. | 

The“ dot key of TK works РО, whereas the dash key 
works PC + 18. Thus the current-impulses passing to line- 
are alternately + and —, increment of battery-power, 
irrespective of sign, being determined by the pressing of the 
Fes ” key and the consequent working of 18 as well as. 
of Pc. 
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Ес. 3.—REOORD8 FROM INITIAL STAGE or F'1G. 5.—RAYMOND-BARKER RECTIFIER FOR CONVERSION OF TWO-POWER 


ALTERNATING-CURBENT RECTIFICATION ~" *. 
INTO SIPHON-RECORDER CODE. 


There is, however, no need for one to rest content with 
black dots when the production of uni-linear recorder-code 
signals is feasible. An effective advance, therefore, may be 
made in this direction, especially in view of the fact that for 
avoidance of eye-fatigue during long hours of tense occular and 
mental concentration, uni-linear signals would be considered 
by cable men highly preferable to a register composed of black 
dota. This is clear if we compare the rectified signals 
a, b, c, in fig. 1 with the corresponding signals in either of 
the two seta shown in fig. 8. 


* The ELECTRICAL Beview, July 30tb, 1915. 


INVERSE OR ALTERNATING CURRENTS (RECEIVED ON ORLING 
JT RELAY) INTO SIPHON-RECORDER CODE. 


A direct record of these signals would appear as in a,, ^, Cir 
fig. 1. | 

Fig. 5° shows one form of the writer’s rectifier con- 
trolled by an Orling jet relay—the receiver of the impulses 
from the cable. Weak dot impulses cause the water- 
jet J to impinge against K, or k, alternately, thus working 
в, which, in its turn actuates в, through the armature-lever 
of 8, Strong "dash" impulses carry the jet further in 


* Figs. 2, 4 and 5 are from a series of diagrams by the writer, 
connected with a work he has in course of preparation for the 
press. 
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either direction, and cause the jet J to impinge with prac- 


tical simultaneity against K, k,, or against k, K,, thus 


causing both 8, and 8, to operate together. 

S,» in its turn, duly works s., but, in this case, 8, is 
powerless to affect S,, because the local circuit in which the 
coil of s, is included is interrupted by the armature of 8,, 
at this moment, being down. 

Thus it is brought about that a weak deflection of the 
jet, irrespective of direction, works 8, which is an electro- 
magnetic dot key, whereas a stronger deflection of the 
jet infallibly works only s, which is a “ dash ” key. 

8, and 5, now constitute a common cable key, and if, 
between the two levers, one connect up the local siphon- 
recorder S R, one gets a rectified record as shown in a, by Cy 
fig. 1. 
EU these same two levers of 8,8, may be used to con- 


trol, and to retransmit into a second cable, alternating- — 


currents or any other form of signal. 

In the working of the rectifier, the deflections of the jet 
against either K,, K, or against K,, K,—thus working either 
8, or S, and s, simultaneously—correspond with those of 
Lieut.-Col. Squier's Muirhead gold wire / against the 
Contacts fı J.. which actuate either /, or / and h, 
simultaneously. | 

So, instead of recording (as shown in fig. 8) the armature 
workings of $, and ,, the writer, by co-relating 5, S, з, 84, 
has produced :— - 

1. Uni-linear recorder-code signals. 

2. Possible “automatic re-transmission of  two-power 
inverse-current impulses. 

This rectifier, designed in the first instance to satisfy the 
reception requirements of Gott’s two-power inverse-current 
transmission, is equally applicable to the needs of Lieut.- 
Colonel Squier’s unbroken alternating current. 


SOME WRINKLES ON THE OPERATION 
OF ALTERNATORS. | 


Bv E. B. PAUSEY. 


THE following hints on running alternating-current 
generators are based on practical experience, and are, as I 
have ascertained, not altogether matters of common know- 
ledge. I venture to hope, therefore, that they may be of 
assistance to many of those who are in charge of the running 
of alternators. 

At the present time power factor indicators are во 
universally installed on А.С. generator panels, and are so 
useful in preventing excessively heavy idle currents to 
circulate between machines running in parallel, that many 
switchboard operators feel rather lost if one or more of 
these instruments is removed for repairs or put out of com- 
mission in any way. A little thought, assisted by a simple 
vector diagram, will show that when all the machines in 
parallel have the same power factor, the sum of their main 
ammeter readings-will be a minimum. Therefore, if the 
excitation of the machines is regulated so as to keep this 
figure a minimum, or as nearly so as possible, the absence 
of the power factor indicator will be compensated for. 

Another use of a power-factor meter is in reducing the 
load on a machine preparatory to switching it out. It is 
well known that if the excitation of a machine be too 
weak or too strong at the time of switching it out, a more 
or less severe kick in the bus-bar voltage will occur, and 
that this can be avoided by regulating the field as the load 
is reduced according to the reading of the power-factor 
indicator. If the power-factor indicator be inoperative for 
any reason, the kick in the volts can be obviated by making 
sure that the field current is reduced to its no-load” value 
before switching ont. The no-load excitation current of 
every alternator in the station should be ascertained and 
noted for this purpose; and it will be found usefal even 
where the power-factor indicator is in use. 

Most ac. ammeters have a very close scale for some 
distance above the z2ro mark, so much so that in some cases 


а machine may be doing perhaps 10 per cent. or 15 per 
cent. of its load, and yet the ammeter reading be barely 
perceptible. In the absence of a wattmeter this makes it a 
difficult matter to know when the load is all off a machine 
and to avoid undesirable fluctuations in the voltage and 
frequency due to switching out with too much load on. In 
the case of generating sets with throttle governing the 
steam pressure necessary to run the set excited, but without 
load, should be ascertained and noted, and the driver should 
signal to the switchboard attendant when the pressure gauge 
on the engine side of the throttle valve indicates this no- 
load pressure. The switchboard attendant will then know 
certainly that the machine is nearly or quite without load. 
Another indication of the load being very nearly off is given 
by the power factor indicator, whose readings become very 
variable under those conditions, the needle moving through 
a considerable arc for a very small alteration of the field 
strength. This indication is not so reliable, however, as 
that of the pressure gauge above mentioned. 

A simple matter, which everyone in charge of ап A. C. 
switchboard ought to understand, but which many do not, 
is а means of testing the correctness of the synchroniser con- 
nections, so that they can be confidently passed as right 
after having been disconnected and connected up again. 
The method is this:—Plug any machine that is running 
on the bus-bars on to the synchroniser, in just the same 
manner as if it were to be synchronised. If all is right 
as regards that machine the instrument will indicate 
synchronism. 

In case of accident to the synchroniser, a temporary 
arrangement consisting of a bank of lamps can be connecied 
across the machine voltmeter plug of the incoming machine, 
one of the machines on load being plugged on to the machine 
voltmeter bus wire. These lamps will then indicate synchron- 
ism by being extinguished. Such an arrangement as this 
should, of course, only be used under the immediate super- 
vision of a responsible person, since an error would have 
very serious effects. 


A NEW BATTERY SIGNALLING BELL. 


By W. M. THORNTON, D.Sc., D.Eng. 


(Paper read before the NOBTH OF ENGLAND INSTITUTE OF 
MINING AND MECHANICAL ENGINBEBS.) 


THE recent important Home Office report by Dr. R. V. Wheeler 
on the risks of ignition of methane by battery signalling bells has 
proved beyond reasonable doubt that the spark in the bell or on 
the wires is a danger that must b3 dealt with. Before, however, 
this can be done effectually, it is necessary to know the nature of 
the spark, and the limits to ite igniting power. Dr. Wheeler has 
given in his report several ways of improving the safety of bells, 
апа much useful information for the guidance of bell manufac- 
turers. The present paper is a statement of the chief points which 


_arise in the working of such bells, and affect sparking; and an 


arrangement is described by which danger from the spark is 
revented. - 

In the firat place, the spark at the trembler contact is not con- 
tinuous. If viewed in a revolving mirror, it is seen to be regu- 
larly intermittent; and if the current is observed by an 
oscillograph, it is found to have the general form shown in 


In the case of an electric circuit of resistance 7 and inductance L, 
the curve OA has the form i = Elr (1 — є rt), where E is the 
battery voltage, and є = 2 718, the base of the natural logarithms, 
Ejr is the final steady value of the current i if the circuit is closed 
foralong time. In bella this curve is modified by the movement 
of the armature and by eddy currente in the solid parts of the 
magnetic circuit of the windings, and may become a straight line, 
as in fig. 2. 

The voltage е, which causes the spark at the trembler contact is 
produced by the rush of magnetism out of the coils when the 
current is broken. It is, in fact, Ldi/dt, where L. is the self- 
induction and di dt the rate of break of the current. When I. is 
in henries and 4/44 in amperes per second, L di|d/ is the voltage 
on the spark. At the moment of break the battery voltage is all 
absorbed in the resistance, and does not affect the initial value of 
en. The gap voltage as observed is that shown in fig. 3; after the 
spark has ceased, the voltage across the spark-gap is that of the 
battery alone. 

In good bells the time of break is found to be about half that 
of make, and the maximum voltage v is about ten times that of 
the battery e. The spark at the trembler contact is a series of 
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ordinary break-sparks of short duration, in which both current and 
voltage are greatest at the instant of break. 

Now, the igniting power of an electric break-spark depends on 
the voltage with which it is associated. It has been shown that 
the product of these is roughly constant, as in fig. 4. When the 
voltage is high, a emall current becomes dangerous, and the degree 
of danger inoreases with the inductanoe in the circuit. — With 
single continuous-carrent break-sparks on a 20-volt battery 
circuit, 0'o henry causes ignition of the most inflammable mixtures 

of illuminating gas with a current of 0'5 ampere. 


Fig. 1.—CuRvE or CURRENT IN A BATTERY BELL CIRCUIT 
IN FULL RINGING. 


Another factor of great importance is the duration of the spark. 
It is clear from the carves of figs. 1, 2 and 3 that the duration of 
the high voltage is small compared with the period of the bell. 
Measurements of curves taken show that it is sometimes as low as 
a fiftieth of the period, so that in a bell ringing 20 times a second 
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Fic. 2.—FoRM OF CURRENT-CURVE: OCOASIONALLY FOUND, 


the time of high voltage is 1,000th of a second. So short a 
duration is lees favourable to ignition than an ordinary non- 
inductive break-spark, and this may account to some extent for 
the rarity of accidents in coal mines which might have arisen from 
bells. 


The power w of the bell-spark—that is, the product Li diſdt of 
volts and amperes in it—is given in fig. b, and is seen to be even 


Fic. 3.—VOLTAGE ACROSS SPARK-GAP AT TREMBLER-CONTACT, 


less uniform than the voltage. As shown in fig. 4, the ease of 
ignition of a given mixture by break-sparks, as measured by the 
product L i, is approximately constant. So long as w does not 
reach the critical value, the bell is safe. In order to keep w 
low, it is advisable to make the product Li as small as possible, 
for the rate of break depends to a great extent on the mechanical 
design and setting of the bell. Measurements of L have been given 


LEAST iGNITING CURRENT 


— 


CIRCUIT VOLTAGE 


Pic. 4.—CHANGE OF LEAST IGNITING CURRENT WITH VOLTAGE 
IN A NON-INDUCTIVE CONTINUOUS-CUBRENT CIRCUIT. 


in the Home Office Report, and have since been found to reach the 
high value of 1 henry. There is an upper limit to the current, 
dependiog on the kind of battery used. It may be taken that 
signaling currents range on an average between O'l and 0'5 
ampere, and the value of Li from 005 to 0'1. There is no limit 
to the number of turns on the bell, that is, to the self-induction L. 
Expressed in terms of dimensions, L = 47 т!к, where T is the 
number of turns on the windings and R the reluctance of the mag- 
netic circuit, which is equal to the average length of the magnetic 


lines of force divided by the sectional area of the core and by ite 
magnetic permeability. The air-gap has a greater reluctance than 
the iron of the magnetic circuit. 


POWER 
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Fra. 5.—VoLT-ÀAMPERES OF TREMBLER SPARK. 


The total energy of the break-spark is } Li? = 21 1 1 /R. It 
therefore varies ав the square of the amperes and turns on the 
coils for a given magnetic circuit. For a given number of ampere- 
turus it varies inversely as в = /A и, where, since the air-gap has 
much greater magnetic resistance than the core of the coils, І is 
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Fig. 6.—SHUNT RESISTANCE ACROSS8SPARK-GAP DIMINISHES 
SPARK AT a, BUT INCREASES THAT ON LINE AT b. 


the double length of the air-gap, А the mean area of the magnetic 

field in the gap, and д = 1, when 1 and A are in centimetre 

measure. The product Li is the number of lines of force N linked 

r^ the coil windings. N only affects the spark when changing, 
or 


e, d xd t Ld iſd t. Liza4mTi|B, 


and is, therefore, proportional to the current and to the square of 
the turns. The voltage 


e, = 41 T?[B, d iſd t. 


The rate of break depends so much on the mechanical adjust- 
mente that it is the least definite of all the important factore in 
sparking. For a fixed rate of break it is nearly proportional to 
the current broken. Writing di/dt = ki, the result ise, —4 r Ё 7% n, 
following the same law as Li, 

How does sparking depend upon the working resistance in the 
circuit? The greater the resistance 7, the greater is the drop ‘of 
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Fig. 7 —REsISTANCE ACROSS MAGNET-COILS SUPPRESSES SPARKS. 
BOTH AT а AND AT 5. 


voltage in the wires for a given current, and the less of it there is 
for the gap while the current lasts, The equation of the current 
in the bell at break may be written i = Ir. eri, where r, is the 
resistance after break, includiog that of the spark. From this 
eje = rir, and the resistance of the spark r., which is 
n-rsr(eg—1) - 

The resistance of the sperk is not independent of the current in 
the circuit, but it is clear that the greater the resistance r of the. 


10 — 


Рс. 8.—RESISTANCE CONNECTED AT с JUST BEFORE BREAK AT a. 


circuit the smaller is the sparking voltage e, for a given size of 
spark, Resistance in the battery or line, or bell-windings, there- 
fore, diminishes the igniting power of the spark. Wet Leclanché 
celle, having a higher resistance than dry cella, are from this point 
of view safer. To ring over a long distance is safer than over a 
short distance, because the ratio -,/r is less for the same ringing 
current, 

From observed values ofr, the resistance of the spark at break 
can be found. A common ratio of % is about 10, Thus if 
r = 6 ohms, r, = 54 ohms at the moment of break. This 
rapidly increases as the spark is drawn out and breaks. 

For the purpose of preventing ignition of gas by a signalling 
bell, the first suggestion is to bridge the spark-gap by a resistance, 
but this may be in practice a positive danger, for by it a large part 
of the energy of the spark at the trembler is handed on to the 
signalling point on the wires. These wires are near the roof, and 
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‘there is probably more risk of inflammable mixtures being formed 
there than at a bell in a haulage-house. When the gap is bridged, 
there is no free gap at a, but there is at ö, and it has been shown 
by Mr. C. P. Sparkes, and also by Dr. Wheeler, that there is danger 
of ignition there cqual to that at а under normal working con- 
-ditions (fig. 6). 

When, however, a suitable resistance is placed across the ter- 
minals of the coils, and the gap left unbridged, a break there 
gives rise to a spark of much less magnitude. The resistance 7: 
may be always connected (fig. 7), or it may be so arranged that it 
is joined up by the movement ef the armature just before break 
(fig. 8), so avoiding the small current which passes through y. 
continually while the bell is ringing. The value of 72, ве as to 
give the best results in practice, is found to vary from 20 to 150 
ohms, depending on the design of the bell. This resistance pro- 
vides a path for the "extra current" at break. In other words, 
the voltage e, at the spark-gap stops at the moment when it begins, 
for the current and magnetiem in the coils die down slowly instead 
of being broken suddenly. Oscillograph records such as those 
illustrated in fig. 9 show that the voltage aoross the gap never 
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Fie. 9.—VOLTAGE ACROSS SPARK-GAP WHEN RESISTANCE IS 
CONNECTED AS IN FIGS. 7 ов 8. 


rises above the battery volte, and the igniting power of the spark 
is reduced, or the factor of safety increased, by at least 4 or 5 to 1; 
and by 10 to 1 if the voltage only is considered. 

The effect of the suppression of the sparking voltage is very 
marked. Itis possible to work any bell in full ringing in the 
most inflammable mixture of illuminating gas and air without 
igniting the mixture while the shunt path is connected. Ignition 
oocurs the moment that it is disconnected. By having a scraping 
contact in the box, it can be shown that the same increase of 
safety is obtained on the signalling wires as at the trembler- 
eontact. 

When applied for the purpose of preventing ignition of gas, 
there is another important point to consider which is not well 
known. It is only within the last five or six years that the cur- 
renta which will ignite gas have been determined, and it is only as 
а result of long and laborious trials that one is able to say by 
inspection whether ог not а certain spark will ignite gas. When 
the use of a resistance across bell-coils (and not across the gap) 
was first tried by the author in disoussion with his colleague, Mr. 
"W. W. Firth, who had suggested shunting the gap, he was able to 
say from previous work—of which accounts have been given to 
the Institute—that from its appearance the nature of the spark 
was completely changed, and that ignition would not occur. This 
was soon verified by enclosing the bell in a large explosion box, 
and the method has never been found to fail. The device does for 
electric signalling bells what gauze does for a miner's safety-lamp ; 
so long as it is in normal action, ignition cannot occur. 

This arrangement, which was first demonstrated at the 
Senghenydd inquiry, although it greatly diminishes the wear at 
the sparking contacte, does not appear to have ever been used on 
electric bells, although Mr. Н. R. Kempe“ recently states that the 
principle is well known to telegraphiste. It has the advantage 
that it can be fitted to any existing bell, so making it capable of 
igniting the most inflammable pit gas. 

The author ventures to submit the device to the consideration of 
those conoerned with the management of coal mines, as a contri- 
bution to the safety of underground working. 


A discussion followed the reading of the paper, and was 
reported in the Colliery Guardian, to which we are indebted for 
the following extracts: — DB. R. V. WHEELER wrote expressing 
his admiration of the manner in which Dr. Thornton had pre- 
sented the theory of the common form of battery bell. He had 
examined a bell fitted with Dr. Thornton's device to prevent 
sparking, and oould testify to its efficiency. There was, however, 
а practical disadvantage attaching to the use of any device to 
prevent sparking which involved a circuit other than the ringing 
circuit. Should the additional circuit by some mischance become 
broken, the bell would bsoome unsafe and would continue to ring. 
For that reason, he favoured any device which, though not 
theoretically or in practice as efficient as Dr, Thornton’s, formed 
an integral part of the ringing circuit and could not be separated 
from the bell without destroying it. He hoped that, as a result 
of the investigation now being made fer the Home Office, several 
methods alternative to those already outlined in his recent report 
would emerge. 

MR. H. R. Kempe wrote that in regard to the influence of 
resistance, he thought when Dr. Thornton stated '' that resistance 
in the battery or line or bell windings diminished the igniting 
power of the spark,” the author did not sufficiently define what he 
meant by resistance in bell windings.” High resistance could be 
obtained by winding the electromagnet with a great number of 
convolutions of wire. That, however, whilst giving the bell a 
high resistance, would also give it a high inductance, which was 
certainly not desirable unless the electromagnet was shunted, 
which, at that part of the paper, Dr. Thornton did not seem to 
suggest. He did not consider the arrangement suggested in fig. 8 
of the paper was at alla good one. It introduced three contacts 
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in the place of one, and the amount of ourrent which such a device 
saved was insignificant, as the proper resistance for the shunt 
would be ten times that of the bell ooils which it shunted. 
He thought Dr. Thornton should, in speaking of the shunt being 
of "suitable" resistance, have pointed out that suitable 
included "double winding." Also, it would have been better to 
have said that the value of the shunt should be about ten times 
the resistance of the coils that it shunted, rather than to have 
made a rather indefinite statement that the value might be from 
20 to 150 ohms. The value ten times was the one adopted by the 
Post Office for all local apparatus such as sounders, the object of 
the shunt being to get rid of sparking at the relay contacts. 
Such shunts had been in use for the last 30 to 40 years. In regard 
to the statement that the shunt device had never been used on 
electric bells, he might mention that the Post Office arranged, 
some time ago, to fit a number of bells for special purposes with 
spark shunts (bell coils 100 ohms, shunt 1,000 ohms), and he 
believed these were being installed. The bells were rather large 
and were to be worked from relays, The use of bells shunted to 
prevent gas ignition was novel, and should be made compulsory. 

Double winding " of the shunts should be specifically mentioned 
in the specifications of such bella, 

Мв. W. C. MouNTAIN remarked that the experiments they had 
just seen were very conclusive proof that Dr. Thornton had almost 
certainly produced a bell which would reduce risks from explosion. 
A bell built upon Dr. Thornton's idea would cost so very little more 
than an ordinary bell that he thought what Dr. Thornton had 
done was of very considerable value. He did not suggest that the 
use of the improved bell should be compulsory ; there were many 
places in which there was no risk at all. He thought the instal- 
lation of such a bell should be determined by the conditions. 

In a brief reply, De. THORNTON said Dr. Wheeler had raised the 
most vital objeotion—if it were vital—namely, that one should 
have some arrangement for checking sparks, the failure of which 
would stop the bell. That would be ideal, of course, but it could 
not be done without the introduction of auxiliary devices, which 
were not wanted. 


TRADE STATISTICS OF ITALY. 


TRE following statement, showing the imports of electrigal and 
similar goods into Italy during the year 1913, is extractéd from 
the recently issued trade statistics. The figures for 1912 are 
added for purposes of comparison, and notes of any increases 
or decreases are given. 1912 


1913. Inc. or dec. 
Lire. Lire. Lire. 

Copper, brass or bronze wire 
more than % тт. diameter.— 

From France m .. 1, 114,000 908,000 — 206,000 
„ Germany T . . 1,176,000 1,003,000 — 173,000 
„ Great Britain * 31, 7,000 — 24,000 
„ United States P 65,000 — — 65,000 
„ Otber countries 72,000 49,000 — 23,000 

Total 2,458,000 1,967,000 — 491,000 

Copper, brass or bronze wire of 
à mm. diameter or less.— 

From Germany 511,000 353,000 — 158,000 
„ France Mu 161,000 89,000 — 72.000 
„ Other countries 10,000 45,000“ + 35,000 

Total .. 682,000 487,000 — 195,000 
* Great Britain, 43,000. 

Boilers.— 

From France 41,000 23,000 — 18,000 
„ Germany . 434,000 231,000 — 203,000 
„ Great Britain 1,865,000 1,077,000 — 788,000 
„ Switzerland ... 55,000 146,000 + 91,000 
„„ Other countries 276,000 41,000 — 235, 000 

Total 2,671,000 1,518,000 — 1,153,000 

Electrical apparatus.— 

From Germany 3,827,000 3,978,000 + 151,000 
,, Great Britain 187,000 145,000 — 42 000 
„ Switzerland 269,000 330,000 + 61,000 
„ United States 145,000 369,000 + 224,000 
„ Other countries „000 165,000 — 57, 

Total 4,650,000 4,987,000 + 337,000 

Arc lamps.— 

From Germany 279,000 220,000 — 59,000 
„ Austria-Hungary 11,000 5,000 — 6.000 
„ Great Britain 4,000 2,000 — 2.000 
, France gs 15,000 19,000 + 4.000 
„ United States 5,000 1000 — 4,000 
„ Other countries 3,000 2,000 — 1,000 

Total 317,000 249,000 — 68.000 
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1912. 1913. Inc. or dec. 
Lire. Lire. Lire. 

Steam engines, stationary, without boilers.— 

From Belgium See i — 137,000 + 187,000 
re Germany. at 623, 646,000 + 23,000 
„ Great Britain 1,184,000 802,000 — 382, 000 
„ Switzerland ... si 16,000 4000 — 12,000 
„ United States 357,000 86,000 — 271,000 
„ Sweden Pis oA 1,000 3,000 — 84,000 
„ Other countries 163,000 77,000 — 86,000 

Total 3,430,000 1,755,000 — 675,000 

Steam engines, semi-stationary (with boilers), hot-air motors, 
compressed air, gas, petrol, etc.— 

From France 133,000 150,000 + 17,000 
„ Germany  .. 2,250,000 1,401,000 — 849,000 
» Great Britain 1,924,000 1,779,000 — 145,000 
„ Switzerland 496,000 329,000 — 167,000 
„ United States 192,000 150,000 — 42,000 

Other countries 287,000 165,000 — ,000 
Total ads . . 5,282,000 3,974,000 — 1,308,000 

Dynamo-electric machines weighing more than 1,000 kg.— 

From Austria-Hungary 590,000 000 — 192,000 
» France bs .. 168,000 177,000 + 14,000 
, Germany... 4,453,000 2,937,000 — 1,516,000 
„ Great Britain 471,000 428,000 — 43,000 
„ Switzerland M 159,000 178,000 + 19,000 
„ United States am 60,000 56,000 — 4,000 
„ Belgium 155 133,000 24,000 — 109,000 
„ Other countri 25 79,000 94,000 + 15,000 

Total 6,108,000 4,292,000 — 1,816,000 

Dynamo-electric machines weighing 1,000 kg. or less.— 

From Austria-Hungary ... 786,000 636,000 — 150,000 
„ France e .. A 193,000 132,000 + 9,000 
„ Germany ... .. 98,353,000 2,689,000 — 664,000 
„ Great Britain 311,000 322,000 + 11,000 
„ Switzerland 198,000 161,000 — 37,000 
„ United States 125,000 131,000 + 6,000 
„ Other countries 95,000 28,000 — 67,000 

— — —-—— 
Total x 4,991,000 4,099,000 892,000 

Electric transformers.— 

From Austria-Hungary 557,000 911,000 + 354,000 
, France id 21,000 36,000 + 15,000 
„ Germany .. 2,862,000 1,816,000 — 1,046,000 

Great Britain oe 12,000 33,000 + 21,000 

„ Switzerland .. 266,000 279,000 + 13,000 
„ United States 72,000 180,000 + 108,000 
„ Other countries = 9,000 1000 - 1,000 
Total ; . 8,792,000 3,256,000 — 536,000 

Parts of dynamo-electric machines and of transformers.— 

From France 132,000 168,000 + 36,000 
„ German we ee 1,158,000 975,000 — 183,000 
„ Great Britain .. 138,000 194,000 + 56,000 
„ United States 115,000 60,000 — 55,000 
„ Switzerland 222,000 49,000 — 173,000 

Other countries 110,000 407,000 + ,000 
— — — 
Total 1,875,000 1,853,000 22,000 

Electric lamps, incandescent. — 

From Austria-Hungary  ... 2,340,000 2, 362,000 + 22,000 
„ Sweden w ny 40,000 — — 40,000 
„ France 266,000 138,000 — 128,000 
Germany ; 5,105,000 5,486,000 + 381,000 
„ Great Britain 10,000 8,000 — 2,000 
„ Switzerland 163,000 141,000 — 22,000 
„ Other countries 685,000 957,000“ + 272,000 

Total 8,609,000 9,092,000 + 483,000 
* Netherlands, 921,000. 

Carbona of all kinds for electro- 
technical purposes.— 

from Austria-Hungary 221,000 133.000 — 88.000 
„ Germany 580,000 666,000 + 86,000 
„ France ssi 81,000 86,000 + 5,000 
„ Switzerland 11.000 41.000 + 30,000 
„ United States 54,000 50,000 — 4,000 
„ Other countries 2,000 4000 + 2,000 

Total 949; 980,000 + 31,000 

Accumulators and metal parts == 

From Germany m Р 64,000 33.000 — 31,000 
„ Great Britain päi 1,000 10,000 + 9,000 

France T TT 71,000 80,000 + 3,000 
Other countries 2,000 8,000 + 6,000 
Total ...  .. 14,000 131000 - 13,000 


The classes of electrical and allied goods, in which Italy is 
making most progress as an exporter, are shown in the follow- 
ing comparative figures of her exports (special trade) in 1912 
an — 


1912. 1913. Inc. or dec. 
Lire. Lire. Lire. 
Dynamo-electric machines, weighing 
1,000 kg. or less.— 
To Argentine Republic 666,000 730,000 + 64,000 
» France  ... mes 265,000 000 + 67,000 
„ Brazil Ax .. 202,000 201,000 — 1,000 
„ Austria-Hungary ... 108,000 69,000 — 39,000 
. „ Other countries 624,000 714,000 + 90,000 
Total 1,865,000 2,046,000 + 181,006 
Copper, brass or bronze wire more 
than 4 mm. diameter.— 
To India and Ceylon 292.000 426000 + 134,000 
,Tnpol  .. га . 99,000 79,000 — 20,000 
„ Egypt А = 20,000 16,000 — 4,000 
„ Other countries 27,000 40,000 + 13,000 
Total | . 488,000 561,000 + 123,000 
Boilers (including multitubular).— 
To Argentine Republic ... 183,000 163,000 — 20,000 
„ Tunis Ps ы .. 112,000 18,000 — 99,000 
„ Tripoli : vhs 50,000 28000 — 22,000 
„ Brazil 59,000 40,000 — 19,000 
„ Chili Ys 122,000 14,000 - 108,000 
,, Other countries 160,000 187,000 + 27,000 
Total .. 686,000 445,000 — 241,000 
* Egypt 163,000. 
Steam engines, stationary, without 
boilers.— 
To Argentine Republic 730,000 124,000 — 606,000 
„ Spain ЭД 208 152,000 109,000 — 43,000 
„ Tunis 113,000 5,000 — 108,000 
„Russia w 2 T 33,000 41,000 + 8,000 
„ Portugal -:.. is 29,000 — — 29,000 
,, Other countries 199,000 263,000" + 64,000 
Total 1,256,000 542,000 — 714,000 
* Turkey, 50,000. 
Steam engines, semi-stationary, 
with boilers.— 
To Argentine Republic 346,000 990,000 + 644,000 
„ Tripoli e .. 897,000 312,000 — 85,000 
, Roumania з V 372,000 167,000 — 205,000 
, Egypt x .. 913000 792,000 + 579,000 
, France 119,000 59,000 — 60,000 
, Russia hs 111,000 594,000 + 483,000 
,, Other countries 518,000 1,844,000* + 1,326,000 
Total 2,076,000 4,758,000 + 2,682,000 


* Great Britain, 328,000; Spain, 349,000; Turkey, 234,000. 
N.B.—95 lire = £l. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


PANAMA.—The Government of Panama has recently їш- 
posed certain new taxes on commercial documents as follows : 

Bills of exchange: A 10 cents stamp for every 100 dollars 
ох fraction thereof must be affixed to bills of exchange or 
drafts drawn in national territory or drawn in foreign terri- 
tory to be collected in Panama. 

Pills of lading for merchandise imported into the country 
must bear on the first two copies а 50 cents stamp, and those 
authorised and issued in the Republic for national or foreigu 
ports 25 cents for each of the first two copies. 

Accounts, invoices, receipts and, in general, every private 
document acknowledging debt or the cancellation thereof, 
must bear stamps as follows: Up to 5 dols., 1 cent; from 5 
dols. up to 10 dols., 2 cents; from 10 dols. to 25 dols., 5 cents; 
from 25 dols. to 50 dols., 10 cents; from 50 dols. to 100 dols., 
20 cents; from 100 dols to 200 dols., 30 cents; over 200 dols., 
50 cents. 


SOUTH AFRICA.—A recent Act of the South African Gov- 
ernment raises the import duty on goods not separately 
mentioned in the tariff " (under which heading various elec- 
trical and similar goods are dutiable) from 15 per cent. to 20 
per cent. in the case of goods of foreign origin, and from 12 
per cent. to 17 per cent. in the case of British goods. 
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NEW PATENTS APPLIED FOR, 1915. 
(NOT YET PUBLISHED). 


Comp expressly for this journal by Mrssrs. W. P. ТномрРзом & Co., 
lectrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradíord. 


11,161. '' Method of generating high-frequency electric current." T. F. 


WALL. August Srd. 

11,168. '' Manufacture of electrical conductor or wire retaining bands and 
apparatus therefor.” E. Fewkes. August 3rd. 

11,172, “ Means for suspending and adjusting electric overhead conductors." 
Bxirism [INSULATED & HELSBv CABLES, LTD., and J. W. ASTLEY. August 3rd. 

11.201. Mounting of switches and other electrical apparatus in wall 
boxes." С. H. Burt. August $rd. 

11,314. Electric light fittings, such as electroliers, wall brackets, sconces, 
and the like," J. A. CHELL. August $rd. 

11,218. Arc lamp electrodes." British THomson-Houston Co., Lrg. 
(General Electric Co., United States). August 3rd. 

11.224. Magnetos applicable for the lighting of vehicles." J. BETHENOD. 
August 3rd. (Convention date, July 27th, 1914, Belgium.) (Complete.) 

М e „* Signalling device for printing telegraphs.” D. Murray. August 
th. 

11,260. '' Method of synchronism for printing telegraphs.” D. Murray. 
August 4th. 

11.262. с metals.“ Brittsx Тномѕом-Носѕзтом Co., Lro. (General 
Electric Co., United States). August 4th. 

11,263. “ Electrical windings.” British THomsox-Houston Co., Ero. 
(General Electric Co., United States). August 4th. 

11,264. '' Electrically-operated tools." FRANKFURTER MASCHINENBAU AKT. GES. 
VORM., Pokorny & WITTEKIND. August 4th. (Convention date, August 14th, 
1914, Germany.) (Cemplete.) 

11.314. Electrolytic magnifiers." W. Jupp, A. Fraser & EASTERN TELE- 
GRAPH Co., Lto. August 5th. (Complete.) 

11,321. “ Starting and synchronising of dynamo-electric machines." Britisit 
THomson-Houston Co., LTD., & F. P. Wuitaker. August Sth. 

11,322. Cord grips for electrical purposes." R. G. Srripp. August 5th. 

11,882. ‘‘ Incandescent electric lamps (or) and the method of manufacturing 
same, especially applicable to the manufacture of so-called half-watt lamps or 
gas-filled glow lamps." С. О. Bastian. August 5th. 

11,335. Electrolytic recovery of zinc from ores and other zinc-bearing 
materials." U. C. Tainton. August 5th. (Complete.) 

11,936. '' Electrolytic recovery of metals from their solutions, and apparatus 
therefor." U. C. Tanton. August 5th. (Complete.) 

11,974. ‘Elastic fluid turbines." Britis THomson-Hovstox Co., Гло. 
(General Electric Co., United States). August 6th. 

11,375. Means for the production of sound by electromagnetically-operated 
diaphragms.” E. A. GRAHAM. August 6th. (Complete.) 

11.410. Trolley wheels for electric tramcars and other vehicles." E. J. 
NEACHELL & L. LoukES. August 7th. 

11,415. '' Telephone transmitters and the like." A. Marr. August 7th. 


PUBLISHED SPECIFICATIONS. 


1913. 

93,449. ELECTRIC Protective Systems. Е. G. Waters. October 16th. (April 
16th, 1914.) i 

98,969. SPARK-GAP APPARATUS FOR PRODUCING ELECTRIC OSCILLATIONS. Dr. 
E. F. Huth Ges. December 9th. (December 27th, 1912.) 

28,898. ARRANGEMENTS FOR AUTOMATICALLY REGULATING THE VOLTAGE OF 
Dynamo MacHINES. Fried. Krupp Akt. Ges. December 15th. (January lith, 
1913.) \ 

29,227. AUXILIARY MACHINERY FOR STEAM-CONDENSING FLANTS. 
Thomson-Houston Co. (Allgemeine Elcktricitáts Ges.). December 18th. 

29,341. ELECTRIC TUMBLER SwiTCHES. Geb. Jaeger. December 19th. (Nov. 
ember 27th, 1913.) 

29,344. PENDANT SWITCHES FOR ELECTRIC Circuits. Geb. Jaeger. December 
J9th. (November 27th, 1913.) 

29,496. CIRCUIT ARRANGEMENTS TOR AUTOMATIC OR SEMI-AUTOMATIC TELEPHONE 
Systems. Siemens & Halske Akt. Ges. December 20th. (December 20th, 
1912. Patent of addition not granted.) 

29,609. MEANS ror EFFECTING THE GAS-TIGHT INTRODUCTION OF ELECTRODES 
INTO METAL VAPOUR APPARATUS, A. Scherbius. December 23rd. (December 
23rd, 1912.) 

29,645. AUTOMATIC PREPAYMENT TELEPHONE APPARATUS. 
Industrie. December 23rd. (November 19th, 1913.) 

29,689. ELECTRICALLY-ACTUATED MECHANISM FOR CONTROLLING FROM A DISTANCE 
RAILWAY TRAINS AND OTHER APPARATUS. C. Wirth. December 24th. 

29.883. AUTOMATIC SELECTING DEVICES FOR TELEPHONE SYSTEMS. 
Bros. & Co., Ltd. (Siemens & Halske Akt. Ges.). December 29th. 

29,981. Exrcrric Incanpgescent Lamps. Н. A. Gill (Wolfram Lampen Akt. 
Ges.). December 30th. 


British 


Ges. fur Elcktrische 


Siemens 


30,045. MEANS FOR PULLING OFF OVERIIEAD ELECTRICAL CONDUCTORS OR Сок-- 


таст Wires. Siemens Schuckertwerke Ges. December 31st. (December 3lst, 


1912.) 


1914. 


134. ELCT MIS Sarety Lamp For Mines. W. Kraushaar. 
(January 7th, 1913.) 

10,193. APPARATUS FOR THE PRODUCTION OF ALKALI METALS BY THE MOLTEN 
ELECTROLYSIS OF ALKALI Compounps. Deutsche Gold & Silber-Scheide-Ansalt 
vorm Rüssler. April 24th. (April 26th, 1913.) 

10.478. CONNECTING DEVICE FOR THE LEADS FROM PORTABLE SECONDARY Bar- 
тыпЕЗ. Robert Bosch (firm of). April 28th. (March 24th, 1914. Addition to 
7 686/14.) 

11,052. TELEPHONE INSTRUMENTS. 
Sth. 

11.1002. Metuops oF Ркорссіхс ELECTRIC OsciLLATIONS. Е. von Lepel. 
May Oth. 

11.112. MANUFACTURE OF STRATIFIED FiBROUS MATERIALS, ESPECIALLY FOR 
CHEMICAL AND ELECTRIC INSULATING Purposes. Meirowsky & Со. and M. 
Meirowsky., May Sth, 

11.212. CIRCUIT ARRANGEMENTS FoR TELEPHONE Excuancrs. Siemens Bros. 
and Со. Ltd. (Siemens & Halske Akt. Ges). May 6th. (Addition to 27,458 /09 
and 18.356, 12.) 

11.340. MEANS FOR PREVENTING Too RAPID CHANGES OF SPEED OF MACHINERY. 
Siemens Schuckertwerke Ges. May Tth. (May 7th, 1913.) 

11.108. APPLIANCE Fon ELECTRICAL Jacocarp OR CARD-PUNCHING ОК LIKE 
MACHINES, Osterreichische Siemens Schuckertwerke & Regal Patente Ges. 
May Sth, (May 10th, 1913.) 

11.410. ELECTRICAL Contact Devicks FOR READING ELECTRICAL PATTERNS OR 
THE LIKE. Osterreichisehe Siemens Schuckertwerke & Regal Patente Ges. 
May Sih. May DU b. 1914. 


January 2nd. 


Siemens Bros. & Co. and F. Baker. May 


11.561. APPARATUS FOR CONVERTING ALTERNATING-CURRENT INTO PULSATING 
DiRECT-CURRENT. W. Otto. May llth. (May 24th, 1913.) 

14,513. METHOD OF AND APPARATUS FOR USE IN AND IN CONNECTION WITH 
ELECTROLYTIC AND METAL-CLEANING PROCESSES. A. E. Battle. June 17th. 

14,514. RECOVERY AND ELECTRO-DEPOSITION oF Tin. A. E. Battle. June 
17th. (Cognate application, 15,602/14.) 

14,798. TELEPHONIC TRANSMITTERS AND RECEIVERS. 
Co., Ltd. (Akt. Ges. Mix & Genest). June 19th. 

14,866. APPARATUS FOR CONTROLLING MOTORS FROM A DISTANCE. 
(Maschinenfabrik Oerlikon). June 20th. 

15,758. HIGH-TENSION ELECTRIC IGNITION FOR INTERNAL-COMBUSTION ENGINES. 
A. R. Bellamy. July Ist. (December 30th, 1914.) 

16,696. RAILwAYT BLOCK TELEGRAPH SIGNALLING APPARATUS. 
and C. A. Hodgson, July 13th. 

16,776. APPARATUS FOR Provucinc GaLvanic ок ELECTROLYTIC DEPOSITS. 
Р. L. Ozil. July 14th. (July 15th, 1913.) 

17,131. METHODS rox PRODUCING DEVICES CONSISTING OF SUBSTANCES LIABLE- 
TO CHANGES IN THEIR OHMIC RESISTANCE UNDER THE ACTION OP LIGHT, ESPECIALLY 
ELECTRIO LIGHT SENSITIVE PREPARATIONS AND THB LIKE. S. Kahan (Yapolsky). 
July 20th. 

17,317. ELECTRICAL MEASURING INSTRUMENTS. British Thomson-Houston Co. 
(General Electric Co., U.S.A.). July 21st. 

17,331. APPARATUS FOR GkNERATING HIGH-FREQUENCY ELECTRIC CURRENTS. 
A. Heyland. July 21st. (August 18th, 1913.) 
У FILAMENT FOR INCANDESCENT ELECTRIC LAMPS. 

st. 

17,835. TROLLEY WHEELS OR COLLECTORS FOR ELECTRICITY. 
and J. C. Adam. July 218. 

17,991. ELkcrRICAL HEATING APPARATUS. 
July 23nd. 

17.424. PROTECTING Device ror THE ACCESSORIES OF ELECTRICAL METERS AND- 
Мз INSTRUMENTS. W. E. Evans (Allgemeine Elektricitats Ges.). July 

nd. 

17,425. Furnace ELrcTRODE. W. E. Evans (Elektrochemische Werke Ges.). 
July 22nd. 

17,426. METHOD OF AND APPARATUS FOR PRODUCING Frows iN THE MOLTEN. 
Masses or ELECTRICAL Furnaces. W. E. Evans (Electrochemische Werke Ges.). 
July 28nd. 

17,437. JUNCTIONS OR CONNECTIONS FOR ELECTRICAL CONDUITS AND OTHER 
Piers. H. Н. Longbottom & T. Farrar. July 28rd. 

17,446. TELEPHONE Systems. M. S. Conner & R. E. Robinson. July 23rd. 

17,611. ELECTRIC FIRE AND TEMPERATURE ALARMS. N. Bendixen. July 25th. 

17,894. Exectrio Motor CowTROoL. British Thomson-Houston Co. & А. С. 
Hastings. July 28th. 

18,281. VENTILATION OF DYNAMO-ELECTRIC MACHINES. С. A. Juhlin. August 
7th. 

18,738. ELECTRICALLY-ACTUATED TOOLS. 
wealth Electric Tool Co.). August 17th. 

18,849. VALVE-OPERATING MECHANISM FOR Erasme FLUID Tursines. British 
Thomson-Houston Co., Ltd. (General Electric Co., U.S. A.). August 19th. 


19,886. Srax KINO PLUGS FOR INTERNAL-COMBUSTION ExCI NIS. T. Crosbee 
and Sons, Ltd., & D. McGregor. September 17th. 

20,133. ELECTRICAL CONTACTS. Igranic Electric Co. (Cutler Hammer Manu- 
facturing Co.). September 24th. 

20,871. ELECTRIC COUPLING MECHANISM FOR USE ON Raitway VEHICLES. R. 
Belfield (Doyle & Hedley). October 12th. 

21,190. EL£zCTRO-OSMOTIC IMPREGNATING Process. Ges. fur Elektro-Osmose 
October 19th. (January 7th, 1914. Addition to 19,849 / 14.) 

21,727. ELECTROLYTIC APPARATUS. G. Plancq. October 29th. 

21.793. AUTOMATIC SELECTING DEVICES FOR TELEPHONE Systems. Siemens 
Bros. & Co. (Siemens & Halske Akt. Ges.). October 30th. (Addition to and 
divided application on 29,883/13, dated July 16th, 1914.) 

21,921. Loup-SPEAKING TELEPHONE APPARATUS. H. J. C. Forrester (Inter- 
national Callophone Corporation). November 3rd. 

22,914. OPERATION OF POLYPHASE ELECTRIC MOTORS IN CONNECTION WITH 
SINGLE-PHASE ALTERNATING CURRENTS. B. G. Lamme. November 23rd. 
(December 26th, 1913.) 

92.989. CONTROLLING ARRANGEMENTS FOR ELECTRIC MOTORS. 
(Siemens Schuckertwerke Ges.). November 24th. 


International Electric 


A Mond 


O. W, Brain 


W. G. Hughes. July 
H. C. Adan» 
G. H. Collins & H. F. Collins. 


W. J. Mellersh-Jackson (Common- 
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121. MEANS FOR OBTAINING A HIGH-STARTING TORQUR ON A CONTINUOUS- 
CURRENT MOTOR WITH A RELATIVELY SMALL STARTING CURRENT. A. J. Leigh and 
H J. Osborn. January 4th. 

275. ELECTRIC WAVE AMPLIFYING APPARATUS. 
Electric Co., U. S. A.). January 7th. 

831. SrRAv-wavk PROTECTIVE DVI Fs FOR ELECTRIC Circuits. Siemens- 
Schuckertwerke Ges. January 19th. (January 20th, 1914. Addition to 
17.532/13.) 

1,007. MEANS FOR OBTAINING PERIODICALLY-INTERRUPTED CURRENTS OF ELEC- 
tricity. W. H. Grinsted. January 2lst. 

3,715. SPAnkiNG PLUGS FOR INTERNAL-COMBUSTION ENGINES. 
Raden. March 9th. 

4,761. ELECTRICAL CABLES. SPECIALLY APPLICABLE TO CABLES HAVING A PROTEC- 
тук SHEATHING ОР Rurerr. British Insulated and Helsby Cables, Ltd., and 
J. Brotherton. March 27th. 

5,696. AUTOMATIC SWITCHING APPARATUS FOR ELECTRICALLY-ILLUMINATED SIGNS. 
AND THE LIKE. E. Savove. April 15th. — (April 30th, 1914. Addition to- 
823/15.) 

8,561. Loup-SPEAKING TELEPHONE SYSTEMS AND APPARATUS. H. J. C. For- 
rester (International Callophone Corporation). (Divided application on 
21,921/14, November 3rd.) June 9th. 


Western Electric Co. (Western 


Н. W. van 
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U.S.A. Electrical Exports.— The Zlectrical World 
states that’ the figures of electrical export trade for May do not 
sustain, as they might be exvected to do, the figures of April, 
which showed a gain of about $250,000 over the previous year, the 
totals being respectively $1,741.551 and $2,055,375; the May 
figures are $1,802,209, as compared with $2,040,720 a year ago. 
Tho figures for the 11 months of the fiscal year, inclusive of May, 
are more “revelatory” of the fact that up to the present the 
United States has not been able to seize the opportunity of supply- 
ing neutral markete, deprived by the war of apparatus and 
appliances from Europe; or it may be that the various Cams of 
blockade, submarine attack, high rates of freight and insurance do 
not hold up European exports. The total electrical exporta for 
the 11 months of 1914-15 were only $17,724,676, as compared with 
$23,610,407 in 1913-14 and $24,458,084 in 1912-13. 
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ship in time of peace, and a state of affairs in the colliery 
world in time of war, which has, in both instances, been 
а great source of moral and material benefit to the enemy, 
still we have at least had the seas open to our shipping, 
whereas Germany has had to depend almost entirely on 
her own fuel resources. These are, of course, very great, 
bat the interruption of imports and exports has caused 
notable changes or rather developments in the utilisation of 
German fuel. f 

To a far greater extent than in this country, the value 
of by-products from coal was appreciated in Germany 
before the outbreak of war, and the technology of 
separating and utilising these by-products had been carried 
to a very high level. In the aggregate, German coal 
production exceeds the needs of the country, and the 
imports, though considerable, were ónly of special coals 
(such as our anthracite, the full national value of which 
will apparently be realised only when the beds are 
exhausted). On the other hand, German fuel exports were 
very largely coal briquettes and coke, i 6., coal from which 
the valuable by-products had been extracted. 

Since the outbreak of war the value of those by-prodacts 
has much increased, for they include toluene (the basis of 
the high explosive T. N. T.“), coal tar oil (a good sub- 
stitute for petroleum), and benzol (which is equal, or 
superior, to petrol) The importance of the liquid fuels 
derived from coal is particularly great since the enemy 
relied for petroleum and petrol on imports from America and 
Russia, excepting those from the oil-fields of Galicia. 

The increased military demands for coal by- products, the 
practically vanished outlet for coke by export, and the 
intensified industrial and military demands for coal for 
those purposes to which coke is not applicable, have all com- 
bined to increase the importance of using coke wherever 
possible, as, for example, in admixture with coal for boiler- 
firing. The “influence " of the State has been brought to 
bear on this matter. 

Just what the practice of efficient fuel technology is 
worth to Germany at the present moment it is difficult to 
estimate. Its methods and its practice have been consider- 
ably improved and extended since the outbreak of war, and, 
when peace is declared, the ways of economy and efficiency 
will undoubtedly remain in use. They will constitute an 
ш asset in the industrial war that is to come, by 

ing for cheapened power production and for conservation 
and cheapening of materials. The fundamental practice on 
which this asset is based is that of burning as little raw 
coal as possible. A large percentage of coal as mined is 
worth far more as a material for manufacture or as a 
secondary fuel than as fuel in the state in which it first 
exists. The erection of by-product plant is not the work 
of a moment, and we are probably denied the full benefit 
of its use during the period of the war; but it isa matter 
of the very highest importance that from now onwards we 
should utilise coal very much more efficiently than in the past 
—uge it, in fact, as Germany was doing to a great extent 
as а matter of economic policy before the war, and as she 
has since been compelled to do to a very much greater 
extent. 
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DuRING the period of the war we have of plantation rubber from the Federated Malay States during 
^ Be ; : the past three — 

Prepared.” published a number of articles on the past унае... —À 1815 
trade position in other countries, so that Tons. Tons. Tons. 
those interested in the electrical industry might learn from January 2,131 2.542 5,478 
thoroughly qualified experts just what are the ontstanding oo 1757 345 1415 
features of the situation and make preparations accordingly. April.. 1,626 2.181 2.777 
For years before the war we made it our business to place May...  .. 1,225 2,069 3,708 
such matters periodically before our readers, many of whom jur 1781 Sor pie 
made profitable use of the information that we were able to — —€— 
Total ... 12,262 16,821 32,877 


lay before them. Even then the urgent advice was con- 
tinually coming to us from all parts of the world, and 
we were passing it on, that British traders must prepare 
more energetieally for meeting the serious industrial position 
that had arisen consequent upon Teutonic competition, in 
which our rivals did not disguise their desire to throttle our 
industries. We were always being told to make plans, to 
develop schemes, to adopt this, that, and the other move to 
counteract German influence. To-day, when, roughly 
speaking, we have the world largely to ourselves, because of 
the removal of German influence for the time being, the 
same kind of counsel is being received — Be prepared for 
what is coming !—though unfortunately our pre-occupation 
with the manufacture of war munitions and the general 
financial situation prevent our following this injunc- 
tion as we might have done in days of peace. But 
as we have said before, not all the departments of our 
manufacturing businesses are engaged on war munitions, 
and in addition to our needing to make special efforts 
to maintain our exports, the advice, * Be Prepared!” 
should be very seriously considered in its relation to after- 
war business. Stocks abroad are depleted, there will be big 
demands for all classes of electrical manufactures, and those 
who are able to offer them will find a ready sale. 

The article by “ Anglo-Egyptian,” on British Elec- 
trical Trade with Egypt," which appears elsewhere in this 
issue, is by no means the least interesting of our series of 
articles on the foreign markets; indeed, we believe it to be 
one of the most practical and suggestive. It is certainly 
timely, and the views are those of one most highly qualified 
to report upon the Egyptian electrical trade position. On 
this point the reader need have no misgivings—he would 
certainly have none were we at liberty to disclose the writer’s 
identity. 


nos Sians of returning vitality in the 

abder. rubber market are still lacking, and 
market conditions, taken as a whole, remain disappointing, 
prices showing a drooping tendency, with only fitful gleams 
of recovery, although very fair quantities of material are 
supposed to have been disposed of out of the liberal arrivals 
coming to hand. While there is very little indeed to induce 
much hopefulness concerning the market in its present mood, 
it is regarded as somewhat surprising that prices should 
have displayed so much resistance, though the opinion that 
the underlying conditions are stronger than generally sup- 
posed finds fewer advocates than it did a month ago. The 
lingering hopes that a reawakening of interest on a large 
scale on the part of United States consumers would develop 
have not yet matured, though there are still chances in this 
respect. Generally, the statistical position remains fair, and 
this rather tends to restrain offers by importers in the hope 
that the approach of the new season may bring about some 
further developments. 

The July statistics here showed a reduction in the ware- 
house stocks of plantation rabber, the quantities actually 
delivered having exceeded the arrivals by about 1,000 tons. 
Larger supplies, however, are expected during the autumn, 
and the information coming to hand as to the progress of 
operations in the Eastern plantations is entirely satisfactory. 
There has lately been a reduction in the premium of High- 
land smoked sheets over other descriptions of fine material, 
the change in the position being attributed to the fact that 
there has been considerable improvement effected in the 
curing process recently, owing to the adoption of more 
acientific methods. The following details show the exports 


Official figures recently issued by the Dutch authorities 
reveal a marked growth in the rubber exports from Java, 
the 1914 figures just available showing an increase of 50 per 
cent. compared with 1913. It is pointed out that in the 
latter year the Netherlands and the United Kingdom were 
almost equal participants in Java rubber, but during 1914 
the latter country increased ita purchases by more than a 
million lbs. 


А “ NEUTRAL,” writing in the Timss of 
August 21st, drew attention once more 
to the German system of espionage. He 
pointed out that when our Government made the statement 
that the German spy system in this country had been 
broken up, the announcement was reoeived by the enemy 
with shouts of derision. He went on to say that spying in 
the Fatherland had been reduced to a fine art, and that, 
wholly apart from military matters, ib was practised by 
peaceful citizens. Your German firm even had spies 
amongst those who were employed by a rival in trade ! 

Those who are concerned with electrical matters in this 
country could say something of the manner in which our 
whilom German rivals have endeavoured to filch orders 
which ought to have come to English firms. | 

One can recall an instance of the German method 
which occurred in relation to a power station not 100 miles 
from the offices of the ELEorRICAL REVIEW. New 
dynamos were required. Invitations to tender were sent to 
certain English firms, the directors being determined to 
support home industry. The lowest tender received was about 
£20,000—the exact figure is of no consequence. Before 
the order was placed, a polite German was shown into the 
office of the managing director. After a little general talk 
about the weather, he offered, on behalf of his German 
principals, to supply the goods for £18,000. In this 
instance he received but short shrift. The managing 
director told him that. his company declined “ To provide 
any funds for the building of German Dreadnoughts.” Sub- 
sequent inquiry showed that the German spy had been 
“ posing around among, and possibly bribing, the clerks, in 
order to acquire sufficient information to enable him to 
advance his tempting offer. 

These Teutonic methods are not the mere growth of 
yesterday. They are apparently characteristic of the race 
When reading (for the nth time) Smiles's “Ше of 
James Watt,” we recently discovered an example which 
dates back well into the Eighteenth Century. Having 
drawn attention to the fact that after the efficiency of 
Watt's engine had been proved in the Cornish mines, orders 
for the engines came in from France and Holland, the 
biographer ‘proceeds : — 

Watt was more alarmed than gratified by the foreign ordere, 
fearing that the engine would be copied and extensively manufac- 
tured abroad, where patents had not yet been secured. Не did 
not see that the best protection of all was in the superiority of his 
mechanics and tools, enabling first-class work to be turned out— 
advantages in which the Sho firm had the start of the world. It 
is true his meshanics were liable to be bribed, and foreigners were 
constantly haunting Soho for the purposeof worming out the secrets 
of the manufacture, and decoying away the bast men. Against this 
every precaution was taken, though sometimes in vain. Two 
Pruesian engineers came over from Berlin in 1779, to whom Watt 
showed every attention ; after whicb, in his absence, they got into 
the engine room and carefully examined all the details of Old 
Bess," making notes. When Watt returned he wasin high dudgeon, 


and wrote to his partner (Boulton) that he "could not help it, 
unless by discountenancing every foreigner who does not come 


avowedly to have an engine.' 

We may be pretty sure that henceforth manufacturing 
firms in this country will be strictly on their guard against 
German methods of peaceful penetration 


German 
Espionage. 
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SOME MOTORS I HAVE MET. 


By E. F. BUTLER. 


Ix an experience which covers some thousands of machines, 
although the majority call for no comment, yet some are 
remembered, either for something out of the ordinary in 
their construction or operation, or else for some fault un- 
usual or hard to locate. An instance of the former class 
was а 20-H.P. motor in the Midlands, driving a foundry 
blower. The remarkable thing about it was that it appeared 
to have only one terminal. Curiosity prompted the writer 
to investigate, and as the owner had no objection he did so. 
The terminal in question was a huge brass affair, almost 
big enough to lift the motor by, and fitted into an insulat- 
ing bush screwed into the place where the eye-bolt usually 
is. It turned out that the motor was a two-pole series 
machine, the two armature leads being connected between 
the two field coils, in place of the usual connector, one end 
of the field coils being taken to the only terminal, while 
the other end was connected to one of the holding-down 
bolte. The starter was connected up as usual, being in 
series with the terminal. The other main was connected to 
an iron gaspipe. The return from; the motor was via the 
holding-down bolts, which went through a girder, thence to 
the corrugated iron motor-shed, and on to an iron standard 
supporting & crane track to which the guspipe was also 
connected 


Althongh not a motor, another machine, located about 
half a mile from the Bank, may be noticed. This is an old 
Gramme dynamo, of about 6 volts, used for plating, which 
has been running for over 40 years, and is still in daily use. 
The remarkable part about it is the brushgear. 

The brushes, copper, of course, are fixed in a clamp which 
is free to swing round the spindle. Clamped in with 
the brush is a brass plate, nearly the same size as the brash, 
with a hole in the end. Hooks are fixed in the wooden 
beams above the machine, and a cord is tied through the 
hole in the brass plate and passed over the hook. Pressure 
on the brushes is obtained by hanging weighte on the free 
end of the cord. When trade is slack a few large iron nuts 
are sufficient, but in busy times anything up to about 
14 Ib. of metal are attached, the quantity in use serving as 
з crude ammeter. It is interesting to note that during the 
whole time this machine has been rupning, the only 
renewals, apart from brushes, have been two new commu- 
tators and one new set of bearings. 

The electrical end often receives the blame for troubles 
which are purely mechanical. Probably the most common 
complaint in this connection, more particularly with belt 
drives, is that the motor goes too slow, or will not take the 
load. The writer has come across several instances of this, 
and in most cases the trouble can be traced to excessive 
slipping of the belt. It may be pointed out that when there 
is more than one belt between the motor and the driven 
machine, it is not necessarily the motor belt that is 
slipping. 

A meta „Рае, however long it may гоп, does not get 
polished if the belt does not slip unduly, but has a leaden 
appearance. When slipping takes place, the pulley will be 
bright and shine like polished silver. An examination of 
the belt will usually show it to be smooth and glazed on the 
inner side, and in bad cases the smell of burnt leather will 
be noticed. A speed counter will easily confirm whether 
the motor is running at its proper speed or not. 

On one occasion the driving end bearing of a large motor 
ip a saw mills seized badly. It had practically welded on, 
and as much of the shaft as was visible between the end 
plate and pulley was blue from heat. The oil well was 
nearly full of good clean oil, and, on first thoughte, it almost 
seemed as if the law of cause and effect had ceased to work. 
The common-sense view, however, was that the colour of 
the shaft showed that it must have reached a temperature 
of somewhere in the neighbourhood of 500° F., and long 
before that time the oil would have been volatilised or burnt 
up. The obvious conclusion arrived at was that the oil 
had been added after the shaft had seized. The attendant 
was asked point blank if this was the case, and eventually 
he admitted that it was so. 


The truth of the matter probably was that the motor had 
been out of use for some time, was in an exposed position by 
the river side, and, being cold weather, the oil had thickened 
sufficiently to prevent the ring revolving. 

About the same time the writer came across another 
bearing trouble, this time in a wood-working р the owner 
doing jobbing work for the furniture trade. He had pros- 
pered in a small way, and installed a larger motor. After 


16 had been running for a few weeks complaint was made 


that the commutator end bearing was running hot at 
intervals. 

The first time it did so the owner washed it out with 
paraffin, and, after refilling with fresh oil, it ran all right. 
A few days afterwards it again ran hot, and the owner 
asked to have the trouble investigated. It turned out that 
the motor was fixed close to a moulding machine, a tool 
which runs at a very high speed and throws off a lot of 
chips. The cause of the trouble was soon apparent. The 
end of the oil well was open, and occasionally a chip of wood 
flew in and dropped in the oil well, got picked up by the ring, 
and lodged between the ring and the bush; in fact the 
ring was actually seen resting on a chip. А cover was 
fitted over the end of the oil well and the trouble did not recur. 

An unusual case of bearing trouble was met with a few 
years ago on a motor in a steel works. Again, the com- 

laint was a heated bearing, this time on the driving end. 
he motor was an old two-pole over-type machine, having 
split bearings, with caps held down by set screws. 

On removing the bearing cap it was found that the oil 
ring had cut a groove all round the shaft as neatly as if it 
had been turned to a depth of about a quarter of an inch. 
The shaft was so weakened that it had to be renewed. 
The explanation of the trouble seems to be that the ring 
was very heavy, being about a quarter of an inch wide by 
three-eighths of an inch deep. bn that account it travelled 
much slower than the motor shaft, picked ap particles 
of slag and grit, acting practically as a saw. з 

Let me give а final instance of bearing trouble. The hoist 
of an overhead travelling bearing crane was driven by gearing 
from a 20-H.P. motor. After it had been in use a short time 
one of the armature bands came off, and it was found that 
the lift in the bearings was excessive, the armature being 
practically on the pole pieces. The motor was taken apart, 
and the bearings tried on the shaft. It was somewhat 
surprising to find that they were a very good fit and showed 
no signs of wear. The bearings were next tried in the end- 
plate, and the cause of the trouble was apparent. The wear 
was on the outside. 

The bearing was 6 in. long, and the outside’ was left 
rough, excepting for about lin. at the centre, which was 
turned to a radius. The seating in the end-plate was 
bored out parallel, consequently the weight of the 
armature and the load and the pull of the brake blocks 
was only taken on a line of contact. 

Men who do nothing else but power work often get into 
the habit of locating faults almost antomatically by symp- 
toms, without the aid of a testing set or test lamp, and can 
usually make a very good guess at the trouble. On the 
other hand, they sometimes guess wrong. Such a case 
occurred оп a metal-cutting saw, in which both the motor 
and gearing were enclosed. The only indication of the 
running of the motor was the movement of the saw. When 
starting up one day the operator was unable to get the 
saw to move. The electrician, who had examined the motor 
earlier in the day, came to the conclusion that the starter 
had burnt out. Borrowing one from a standing machine 
near by, he connected up and tried again, still without 
result. Noticing that the no-volt release was energised and 
holding up the starter arm, he left it so, removed one of 
the motor covers, and found the motor running merrily. 
The key had come out of the pinion and the shaft was re- 
volving in the bore of the wheel. 

The writer has come across several instances of mice and 
rate getting into electrical machinery. They usually get in 
when the machine is warm after a day's run. Generally 
speaking, no harm is done, excepting to the animals them- 
selves, although in one instance a large rat got into a fan- 
ventilated motor and wedged up the fan. In another case 
a rat found its way into a lift controller on 530 volta, and 


caused a short-circuit. 
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An unusual fault took place on a motor in a leather works 
some time ago. The motor was hard to start up, would 
sometimes race, and at other times run at normal speed, 
and would flash over frequently. 

It was not overloaded, and all connections were apparently 
in order. It took some time before the trouble was located, 
but the fault was very simple, after all. 

The no-volt coil waa in series with the shunt field winding, 
and the overload release operated in the usual way by short- 
circuiting the no-volt coil. 

An intermittent break was found in the no-volt coil, and 
what happened was this: The contact on the starter arm 
was burnt and roughened, so that it did not fly back when 
the current was shut off. When the shunt field was opened 
by the break in the no-volt coil, the armature took an 
excessive current, which pulled in 
the overload coil and re-established 
the field. Sometimes the overload 
stuck in and kept the field, and 
sometimes it dropped, and the motor 
either flashed over or pulled it in 


again. 

Another case had somewhat 
similar features. A new motor and 
starter, which had previously been 
tested and run satisfactorily on load, 
were packed and sent off to a cus- 
tomer about a 100 miles away. 

A short time after, an angry pur- 
chaser telegraphed up to say that 
the motor was no good, and the 
starter got red-hot every time an 
attempt was made to start the motor. 

A man was dispatched to the 
scene, and found the motor already 
packed up for returning. It was 
hastily connected up without remov- 
ing it from the packing - case, 
and the customer’s complaint was 
confirmed. The armature lead was 
taken off the starter, the arm moved 
on and off the first step, and the ab- 
sence of any flash showed that there 
was а break in the field circuit. The armature lead was re- 
placed, the field wire taken off and connected to the line 
terminal of the starter, thus placing the field across the 
main as soon as the switch was closed. On trying again, 
the motor ran perfectly, plainly showing the trouble to be 
in the starter itself. The closest inspection failed to show 
anything wrong, and in desperation it was decided to pull 
the starter to pieces and take the fittings off the slate. 
This ultimately showed the source of the trouble. The 
no-volt coil had its inner end connected to the iron core of 
the magnet with the object of cutting out the starting 
resistance from the field when the starter arm was full on. 
A brass set-screw went through the slate with the connec- 
tion under the nut, and this set-screw, possibly owing to its 
having been tightened up too much, or being of hard brass, 
had broken in half in the centre of the slate, the connec- 
tion on the back being stiff enough to hold it from 
dropping out. 
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ELECTRIC VEHICLE PROGRESS. 


Electric Street Watering at Blackpool.— Blackpool is ever 
ready to adopt improvements, and has recently made a new 
venture by introducing an electric vebicle into municipal 
service. This takes the form of an electrically-propelled 
street watering tank wagon supplied by the General Vehicle 
Co., Ltd., of Imperial House, Kingsway, W.C. 

Until recently, the work of watering the roads in 
Blackpool had been carried out by means of horse-drawn 
vehicles, which go a long way in a long time, whereas the 
new sprinkler can water a road 21 ft. wide, at a speed of 
10 M.P.H., and recently, on test, distributed 6,000 gallons 
on 12 miles of road in 24 hours. This time included the 
running to the hydrant and loading, and from these figures, 


Mr. Bee, cleansing superintendent, Blackpool, estimates that 
he will be able to replace three or four of the horse-drawn 
vans. Apart from the great saving which this will mean 
to Blackpool, a great gain will be made in the expeditious 
manner in which the work will be carried out, which 
is highly desirable for a place like Blackpool during the 
season. 

The tank, which has a capacity of 750 gallons, was 
supplied by Messrs. J. W. Glover & Sons, of Warwick, and 
is equipped with their patent Warwick sprinkler in the front 
of the vehicle, which arrangement enables the driver to 
exercise continual supervision over the spread of the water, 
and obviates the necessity of looking back. 

The chassis itself is of standard G. V. pattern of 35-· ton 
capacity, fitted with 44-cell 17-plate Ironclad battery, which 
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ELECTRIC STREET WATERING WAGON AT BLACKPOOL. 


has an ampere-hour capacity of 268, and gives a range on 
one charge of 40 miles. It is understood that Mr. Bee, the 
cleansing superintendent, has made arrangements to charge 
this up at his destructor works. 

The chassis frame is constructed of 5-in. channel steel ; 
the motor is a G.E. totally-enclosed type; the controller is 
of the G.E. type having four speeds forward and two 
reverse, regulated by field coils. Transmission is by double 
reduction, first by Morse silent chain enclosed from motor 
to countershaft, second by roller chains from countershaft to 
rear wheels. The countershaft is of the housed type on 
Timken roller bearings with spur gear differential. 

The vehicle complete looks smart, and has the usual 
advantages of the electric, namely, silence and cleanliness. 

Electric Vehicles in U.S. Postal Service.— Mr. A. Jackson 
Marshall, secretary of the American Electric Vehicle Asso- 
ciation, writing on the above subject, gives some interesting 
data regarding the performance and cost of delivery 
vehicles. This matter is of particular interest in the 
States, as the Government there is obtaining tenders for 
mail transport in 100 cities, while in this country there is 
obviously an enormous field for the use of the electric van 
in parcel delivery work, which has scarcely been touched, 
and in which the actual delivery cost per parcel is pro- 
bably higher than it would be under electrical delivery 
conditions. 

Two experimental parcel post journeys were made with a 
1,000-lb. Walker truck, for delivery and collection of parcels 
respectively, the stops being accurately timed and other 
essential data being carefully compiled. 

As regards the delivery run, 150 packages were delivered 
by 143 stops covering 46°3 miles in 6 hr. 23 min. The 
time taken in travelling and making delivery per stop was 
2 min. 40°7 sec. Similarly the average travelling and 
delivery time per parcel was 2 min. 33} sec., while the 
average stops per mile were 3:067. The cost per mile and 
per parcel for energy was 55d. and ‘17d. respectively. 
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In the case of the collection run, 147 collections were 
made with 137 stops, covering 26:5 miles in 4 hr. 28 min. 


The time taken in travelling and collecting per stop was | 


1 min. 574 sec., and per collection 1 min. 492 sec., while 
the average number of stops per mile was 5:17, and the cost 
per mile and per collection, of electrical energy was 85d. and 
15d., current in both cases being figured at 12d. per unit. 

The figures given are satisfactory so far as they go, but 
give little indication of the overall cost of delivery per 
parcel ; fortunately many of the items which go to make up 
this cost can be filled in by those undertaking such work 
from known data. 

Mr. Jackson Marshall believes that the motor vehicle 
must necessarily supersede the horse vehicle equipment in 
the U.S. postal service, and points out that in recent years 
20 to 30 electrics have been used in New York city in the 
service, although, owing to changes in the system, only 12 
are now in service, making deliveries from 19 postal sub- 
stations of large and heavy packages sent through the 
parcel post. During one winter month in 27 days these 
machines travelled 7,111 miles, and delivered 98,243 
parcels, an average distance of 22 miles per individual 
vehicle. 

The machines have, however, capacities of 45 miles per 
charge. The deliveries average out at 303 per day per 


ELECTRIC VEHICLES USED BY THE SOUTH AFRICAN 


vehicle, and the average distance per packet at 382 ft., 
while the average cost per parcel, excluding the salary of 
the attendant who accompanied the truck and made the 
actual deliveries, was between 14d. and 134. 

In addition to the above trucks, a number of heavy 
machines are used for mail haulage between New York city 
depóts and postal stations, and some have been in service 
five or six years, having been used 24 hours a day in the 
year during that period. Such mail service is considered to 
be one of the most exacting to which motor trucks can be 


applied. 

Pine Indianapolis Post Office has used three electric 
delivery wagons which, in point of reliability, speed and 
mileage, have proved very satisfactory. 

In a seven-hour day these wagons averaged 271:5 parcels 
in 189 stops over a distance of 18°75 miles. The cost of 
the day's run, not including the wages of the carrier, was 
about 238. 

The stops per mile were 6:02 ; cost per stop, 1°64.; and 
cost, per parcel, 1d. 

Last year the Parcel Post Delivery Committee of the 
E.V.C. of America conducted an extensive campaign with 
all the U.S. Government officials at Washington, the post- 
masters generally throughout the country and others inter- 
ested, with a view to inducing the Post Office authorities to 
recognise the value of the electric vehicle in their business. 
The work is so similar to that of the house-to-house de- 
livery undertaken by large stores that their successful use 
by the many important American houses, should, it is con- 
sidered, have considerable influence on the Post Office 
authorities. Mr. Jackson Marshall gives a list of large 
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users of electric delivery vehicles, including the Ward 
Baking Co., with 510 ; the Adams Express Co., 326 ; the 
Marshall Field Co., 230 ; the American Express Co., 220 ; 
and several others, although these also employ numerous 
petrol-driven vans. For transport work over comparatively 
Short distances, requiring frequent starting and stopping, 
the electric vehicle has proved its utility and economy, both 
in this country and the States, one writer estimating a 
saving of 25 per cent. on the cost of petrol delivery vans for 
such service. The range of delivery is such as will cover all 
city work and specified journeys beyond town limite. 

While the publication of data regarding “ frequent stop 
and start service is useful, there appears to be considerable 
Scope for a more extended investigation of the cost and 
limitations of the electric as compared with the petrol, 
steam апа horse-drawn vehicle in this country. One writer, 
for instance, has stated that it is found that where the pro- 
portion of running time is low and the standing time high, 
the electric vehicle is the more suitable; this raises the 
question of the influence on cost per ton delivered of stand- 
ing charges in the case of an expensive electric vehicle as 
compared with, say, a horse equipment, where the idle wait- 
ing time is a considerable proportion of the whole. 

Many transport services involve such conditions, and the 


electric vehicle is peculiarly suited to undertake the work 


from many points of view, but compara- 
tive data is lacking as to influence of 
standing charges on the cost of delivery 
where lengthy periods of waiting nullify 
to a large extent the possible saving in 
expense while running. 

We want a better idea of the service 
limitations of the electric apart from 
limitations of distance. 

South African Railway “ Electrics.” 
—At the latter end of last year the 
South African Railways at Cape Town 
obtained nine 7,000-lb. electric lorries 
from the South African General Electric 
Co. for delivery work from the Cape 
Town docks. These vehicles are of 
standard G.V. type; the battery is 
underslung and supplies a G.E.C. motor, 
from which transmission is by Morse 
chain to a countershaft in which is in- 
corporated the differential, and from 
sprockets on the countersbaft by heavy 
side chains to the rear wheels. Timken 
roller-bearings are fitted to the wheels, 
and the tires are solid, with twin tires on the rear 
wheels ; external contracting brakes are fitted on the counter- 
shaft and internal expanding brakes on the driving wheel 
sprockets. 

The control gives four speeds forward and two reverse. 
Motor, differential and axles are high off the ground, and 
the battery cradle gives 14-in. clearance from the ground. 

The S.A. Railway Administration has had extensive ex- 

rience of electric traction for short distance haulage, and 
its adoption on so liberal a scale points to the conclusion that 
within the limitations indicated the electric ” has peculiar 
advantages of its own. | 


„Bottle Rays.“ — According to the Times of 
August 19th, the German wireless news circulated through 
German official wireless stations and received by the Wireless 
Prees contained the following :—Prof, Goldstein has discovered a 
new kind of rays which he calls " Bottle Rays" because they are 
produced from Leyden jars. They belong to the same class as the 
X-rays, but are of different colour when exported to the same sur- 
roundings. The gases of the " Bottle Rays” are very long and 
variously shaped, and at their end seem to dissolve in forms like 
clouds or cascades. 

We are at a loss for an appropriate comment on this remarkable 
item of news, which leaves us dazed. We should be glad to know 
whether Prof. Goldstein did it into English, or whether the Wire- 
less Press is responsible for the translation, 


Horsham,.—PrLANT ExTENSION.—Ths Council has de- 
cided to arrange for the extension of the storage battery at the 
generating station in readiness for the winter load, 
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ILKLEY ELECTRICITY WORKS. 


Some three weeks ago the electric supply undertaking of the 
Ilkley Urban District Council was officially inaugurated, 
Dr. Bates, chairman of the Council, performing the opening 
ceremony. Р 
The Council purchased а Provisional Order for the area 
about 13 years ago, from a private firm, but as it did not 
take the necessary steps to utilise its powers, this order was 


— 


ILKLEY ELECTRICITY WORKS. 


revoked. A second Provisional Order was granted in 1912, 
and the question of evolving a suitable scheme came under 
consideration. 

The idea of purchasing electricity in bulk from the West 
Yorkshire Electric Power Co., who were intending to erect 
a generating station at Bingley, was abandoned, the Council 
deciding to provide its own plant; a 
further proposal to utilise the water- 
power of the river was also discussed, but 
ultimately a steam-generating scheme, 
prepared by Mr. George Wilkinson, 
borough electrical engineer of the neigh- 
bouring town of Harrogate, was adopted, 
he being subsequently appointed con- 
sulting engineer to the Council. 

The estimated cost of the work was 
rather under £18,000, and we gather 
that for that portion of the work the 
cost has not been exceeded ; but ad- 
ditional cable extensions have been made, 
so that some £21,000 has been spent 
on the scheme. i 

The generating station, which has 
been erected in Little Lane, adjoining 
the Council’s gasworks, is a plain brick 
structure, laid out suitably for extension, 
and includes a combined engine and 
boiler room—in which the *'locomo- 
bile" type of prime mover is installed 
—with adjoining coal bunkers to hold 
180 tons of coal, and an accumulator 
room. 

The generating plant consists of two 
200-H.P. locomobile sets, in which the engine is mounted 
directly over the boiler, and due to the high superheat 
and relatively small steam losses, some remarkable effi- 
ciencies were obtained on test at the works of the makers, 
Messrs. R. Garrett & Sons, Ltd. 

The boiler is of the multitubular Cornish type, a special 
eature being that the corrugated furnace and tubes can be 
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boiler is a tubular superheater chamber. 


withdrawn as a whole for cleaning, &c.; at the end of the 
The working 
steam-pressure is 190 lb., and 180° of superheat are added. 

The engine, mounted over the boiler, is of the side-by-side 
compound type; the cylinder jackets are fed direct with 
boiler steam, and balanced pisbon valves are fitted to each 
cylinder. The engine is fitted with two fly-wheels and a 
shaft governor, and drives through a flexible coupling, an 
extension shaft carrying a chain sprocket, the drive on to 
the generator being by means of a Hans Renold chain 
running in an oil bath. | 

The engine exhausts into a jet-type condenser working in 
conjunction with a single Edwards-type air pump, the 
condensing water being passed through a sprinkler-type 
cooling plant outside. 

The boiler is fitted with a special type of internal direct- 
contact feed water heater, water from which at high tem- 
perature i8 fed into the lower and cooler part of the boiler 
shell, thus improving the circulation. | 

The engine runs at 170 R. P. u.; the test steam consump- 
tion was 10°6 lb. per B. H.P. on full load (180 B. H. P.), and the 
coal consumption, with high calorific fuel, 1*4 lb. per B.H P. 
The mechanical efficiency of the unit is about 95 per cent. 

. The contract for the electrical generators, switchgear, &c., 
was carried out by the Phoenix Dynamo Mfg. Co., Ltd. ; the 
main generators are 100-Kw. units, and there are in addi- 
tion two balancers and one double-ended booster to operate 
in conjunction with the battery plant. 

The main switchboard was supplied by Messrs. Whipp 
and Bourne, as sub-contractors, and includes seven gene- 
rator and works panels and four feeder panelg for controlling 
the main feeders to Ben Rhydding, Middleton, the Town 
Hall, and King's Road, and from these points distribution 
cables are carried through all the principal streets and 
roads. The total length of cables laid is, approximately, 
16 miles, and this work has been carried out by the 
Western Electric Co., Ltd. The distribution is on the 
three-wire system at 460 and 230 volts, motors above 
14 H.P. being supplied on the higher pressure. 

About 50 consumers have been connected to the mains, 
and the prospects of superseding the private plants in the 
district are good. 

It was at one time proposed to light some of the streets 
electrically, and also to illuminate West View Park with 
electric fairy lamps, but owing to the prevailing conditions. 
this has been deferred. 


GARRETT 200-B. U. p. LOCOMOBILE INSTALLED AT ILKLEY. 


The charges for energy in Ilkley are 5d. per unit for 
lighting and 2d. per unit for power and heating purposes. 

At the commencement of the work Mr. Wilkinson, junr., 
took charge of the cable laying as clerk of the works, 
but being on the reserve of officers, he was called up 
to serve with the first contingent of the Expeditionary 
Force, being subsequently wounded in the retreat from 
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Mons and taken prisoner. In October last his position as 
clerk of works was taken by Mr. Sydney H. Bill, who has 
since been appointed electrical engineer to the Council, as 
announced in a recent issue. There can be no doubt that 


a public supply of electricity will prove a valuable acquisi- 
tion to Ilkley, and add to its numerous attractions as a 
health resort and residential centre; our congratulations 


VIEW OF P.D.M. GENERATOR AND CHAIN DRIVE, ILKLEY ELECTRICITY WORKS. 


are due both to the consulting engineer, Mr. Geo. Wilkin- 
son, and to Mr. Bill, the Council’s electrical engineer, on 
the successful initiation of the scheme; to Mr. Bill our 
thanks are also due for material assistance in the preparation 
of this short description. 


A NEW PRINTING TELEGRAPH SYSTEM. 


(Concluded from page 232.) 


The perforator, shown in fig. 1, is provided with a keyboard 
similar to that of a standard typewriter. The stroke. of the 
keys is short, so that it can be operated without fatigue. Fig. 

.9 shows the interior of the apparatus. The selecting mechan- 
ism consists of five horizontal bars placed beneath the keys 
and eo arranged that each key, when depressed, will engage 
one or more of the various bars and depress them. The 
depression of these bars selects the punches in the punch-head. 


Fic. 9.—KEYBOARD MECHANISM. 


After the selection of the рена із made, а common contact 
is closed which operates the perforating magnet. The tape is 
perforated crosswise instead of lengthwise, thereby effecting 
a considerable saving in the amount of ta This is illus- 
trated by fig. 10, in which А represents the piece of ta 
required for transmitting the words ‘‘London, New Yor 
Paris.” One-half the tape shown ір B is the tape requi 


to send the same words by the Wheatstone. The two pieces 
shown in B represent the amount of paper used by a printing 
telegraph system which utilises the Continental Morse code. 
ne tape is required for transmission, and the other is pre- 
pared by a receiving perforator and is then fed into a printing 
machine, which translates it and prints it on a tape. From 
this it will be appreciated that the economy in tape is a 
feature of some consideration. Fig. 9 also shows the mechan- 
ism of the indicator, the purpose of which is to indicate to the 
operator the number of 
letters that have been 
, punched on one line. This 
is a ratchet mechanism 
which is operated one tooth 
for each operation of the 
punching mechanism, car- 
ries а pointer across а 
graduated scale, and is re- 
turned to normal at any 
time the carriage return 
key is depressed. A lamp 
signal is also provided 
which warns the operator 
that she is nearing the end 
of a line. This perforator 
is extremely fast and on test 
has perforated correctly up 
to a speed of 92 words 
per minute, which was 
the limiting speed of the 
operator. 
Fig. 11 shows the trans- 
mitter with the tape in- 
serted. At each revolution 
of the distributor, the p 
is moved one step to the 
left. This is accomplished by 
ineans of a pulse of current 
from a segment in the local 
ring, No. 4, of fig. 6, as has 
already been described. The 
| location of this segment is 
such that the stepping of the tape takes place shortly after 
the transmission from the fifth segment of the distributor, 
so that the tape can be moved forward and a new combina- 
tion set up on the levers before the brush is ready to transmit 
another signal from this particular quadrant. Five fingers are 
raised which, if they find holes in the tape, move upward 
and operate levers which correspond to those shown in figs. 
3 and 4, thus setting up in one quadrant or one group of five 
segments the necessary combination for a given signal. The 
transmitter is provided with two switches for control by the 
operator. The upper switch, which has two positions, 
start and ''stop," is used when it is desired to insert a 
new tape or when it is desired to stop the transmitter. In 
the start! position the tape is moved forward one step 
r revolution, as described. In the ''stop'' position the 
ngers which feel out the holes in the tape are all held 
down, thus connecting only the epacing battery to the five 
segments connected to this transmitter. The switch in the 
base, which has two рон, “on” and off,“ opens and 
closes the circuit of the stepping magnet. If in ће “ої” 
position, the tape will therefore not be stepped forward, but 
the signal which happens to be in the transmitter will be 
repeated once for each revolution of the distributor, because 
the operation of this switch does not draw down the fingers 
which feel out the holes in the tape, as does the operation 
of the other switch. This is sometimes desirable for testing 
purposes. Normally, this switch is left in the '' on ” position. 
Fig. 13shows tbe transmitter with the cover removed and 
the clips which are provided to make contact with .springs 
mounted on the table. This method is adopted with the 


Fic. 10.—CoMPARISON OF PERFORATED TAPES. 


various pieces of apparatus, as will be noted later, so that a 
piece of apparatus can be readily removed, if suspected of 
being faulty, and replaced by one which is known to be in 
working order. 

The printer is shown in fig. 1. In front of the printer 
proper 1s a box containing the relays and resistances essential 
to its operation. A bell is also penes which responds to a 
predetermined signal sent over the line, this signal being the 
signal for “J” preceded by a figure-shift signal. Alongside 
of this box on the printer frame are two push-buttons, one 
marked '"CR'' and the other LF.“ By operating these 
push-buttons, the operator can return the carriage or cause 
the paper to be moved upward. This is frequently desirable, 
particularly in starting up after an interruption, in preparing 
the printer for a new message. CR indicates carriage 
return," and “ LF ” “line feed." The printer and the relay 
box are two separate units and are connected to the table 
wiring through spring clips eimilar to that shown on the 
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transmitter. The relay box is removed by pulling forward 
and the printer by sliding backward. The printer is arranged 
to print the message in column form on paper 8.5 in. wide. 
Fig. 14 shows the form of message and style of characters. 
Paper is supplied to the machine from a roll mounted on 
the back, and so arranged that it can be readily replaced by 
an operator standing in front of the table. Just above the 
window of the printer is a cutting edge which permits a 
message to be torn off as soon as completed. The machine is 
of the type in which the paper moves and the type wheel is 
stationary, except for its rotary movement, in order to bring 
the desired letter opposite the paper. The type wheel is 
mounted on a vertical shaft driven by a spring which is 
kept under the desired torque by a small motor and dynamo- 
meter. The type shaft is released after the letter has been 
selected, and it revolves until it strikes a stop thrown up in 
its path. "The position of the нор is determined by the letter 
selected and brings the desired letter in front of the paper. 
As soon as the type wheel is stopped the paper is forced 
against the үр wheel by a printing magnet, and the letter 
is printed. e wheel is inked by two felt rollers which 
have been saturated with ink and which are held against the 
type wheel. The selection of stops is obtained mechanically 
by the use of five disks. The position of each disk is deter- 
mined by an electromagnet which is under control of one of 
the relays connected to the receiving segments. For each 
combination of relays selected there is a corresponding move- 
ment of the disks which permits the required stop to be 


* 


| 
| 

Fig. 11.—ТАРЕ-ОРЕКАТЕЮ TRANSMITTER. 
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Кто. 12.—TRANSMITTER WITH COVER REMOVED. 


moved into such a position as to stop the type wheel in the 
proper position. Fig. 13 shows the printer and relay box 
with covers removed. The paper has also been removed, in 
order to show parts which would otherwise be hidden. The 
type wheel and ink rollers are shown at I, the selecting disks 
at 2, and the motor at 3. 

One unique feature in the design of this printer is its unit 
of construction. For example, the mechanism which moves 
the paper carriage and the paper across in front of the ty 
wheel is a complete unit by itself, as is shown at 4. м 
case of trouble in this unit, it can be replaced in a very few 
minutes without disturbing the adjustments of the other units 
which go to make up the printer. The printing unit is shown 
at 5, and is likewise easily replaced. The paper carriage, 6, 
is a unit which can be readily removed. Likewise the paper 
lift, 7. In fact, the working pass of the printer consist of 
twelve units, each distinct and readily removed. Two lamps 
are provided for special signals, No. 8 and No. 9. Lamp No. 
8 is used in the one-way system when the printer is used in 
connection with a keyboard, and indicates to the operator 
that she is nearing the end of theline. Signal lamp No. 9, used 
in all methods of operation, indicates whether or not signals 
are coming in to the printer. In all the methods of operation 
using a distributor, two-way, double-duplex, triple-duplex and 
quadruple-duplex, this lamp is operated directly from the dis- 
tributor through the intermediate segments in the receiving 
ring R, (fig. 4). The flashing of this lamp when the printer is 
not working indicates that the latter is out of service. 

The function of this lamp is to eliminate the possibility of 


an operator sending messages when the distant printer is not 
working and the receiving operator assuming that the failure 
to print is due to the fact that the transmitter at the distant 
end is not sending. In the relay box the five relays to the 
left constitute the five selecting relays shown in figs. 3 and 4. 
The sixth relay from the left is the one which receives a pulse 
from a segment in the local ring, No. 4, and starts the 
mechanism of the printer after the selection has been received 
by the selecting relays. The remaining seven relays are 
required to perform various functions, the description of which 
would lead to considerable detail. 

Fig. 15 shows a piece of apparatus known as the automatic 
control. The function of this piece of apparere is to stoy 
the transmitter in case the operator is unable to keep up with 
the pace set by the distributor. Its position on the printing 
table is shown in fig. 1, directly behind the transmitter, the 
projecting lever arm extended forward between the perforator 
and the transmitter. The tape normally forms a small loop 
as shown. If the perforating operator should stop, the trans- 
mitter will continue until the slack in the tape is used up and 
the tension of the tape lifts the lever of the automatic control. 
This movement automatically stops the transmitter, which, 
however, continues to transmit only spacing current, having 
no effect on the distant printer. As soon as the operator begins 
perforating, the lever arm is dropped and the transmitter 
continues from the point of the interruption. Thus the mes- 
sage at the distant end is not mutilated. The automatic control 
has one other important feature, namely, it enables the receiv- 
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Fic, 18.—INTERIOR OF PRINTER AND RELAY. 


ing operator to send bell signals over the line, as has already 
been referred to. This is accomplished by an escapement 
mechanism which drives cams, causing certain spring combi- 
nations to be made in sequence. For example, to ring the 
bell once at the distant end, the operator will insert a finger 
in the hole marked start and pull down until the finger 
engages the stop, and then release. In returning to the 
normal position shown the cams will be rotated and the 
required contacts made to give the bell at the distant end one 
stroke. In doing this the transmitter is automatically корге 
and started, thus causing no mutilation of the message which 
is being transmitted. If it is desired to ring the bell twice at 
the distant end, indicating to the operator that the tape should 
be re-run, the operator will insert the finger in the second 
hole marked ''re-run," pull the lever down to the stop and 
release as before, and so on. "Thus signals of one, two, three, 
four or five strokes of the bell can be automatically trans- 
mitted over the line without mutilating the message that is 
being transmitted. The automatic control is also arranged 
with the clip connections, so that it can be readily removed. 
Fig. 15 shows the interior of the apparatus, the cams and con- 
tact springs being plainly visible in the foreground. 

Fig. 1 shows a complete multiplex table equipment. On the 
left 1s the printer with its relay box, in the centre are the 
transmitter and automatic control, and at the right is the 
keyboard perforator. Beneath the table at the left will be 
noted a metal terminal box. This box contains fuses, and in 
it all the connections are made between the table and the dis- 
tributor. This table is a standard unit for use im the two- 
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way, double-duplex, triple-duplex, and quadruple-duplex 
methods of operation. The number of table units required 
for the various methods of operation are as follows : Two-way, 
one at each end; double-duplex, two at each end; triple- 
прет, three at each end; quadruple-uplex, four at each 
end. 

In addition to the number of table units required for each 
method of operation, there will be required at each end an 
electrically driven tuning fork, a motor, a mechanical cor- 
rector, and a distributor having the proper segment arrange- 
ment for the particular service required. 

For the one-way service using keyboard transmission the 
same printer as shown in figs. 1 and 13, without the relay 
box, is mounted on a special table with a direct transmitting 
keyboard, this combination sometimes being called the short- 


эн. 


2 


*: | £2 ! e S e 
TURDAY ARRANGE WITH ` O° 


Fic. 14.—MEssaGe PRINTED as RECEIVED. 


line printer. Where the characteristics of the line will permit, 
the one-way system is capable of satisfactory operation at the 
highest operator speeds. On more difficult circuits it may be 
advisable to resort to tape transmission, for reasons already 
stated. Where this met of operation is used as a feeder 
or distributor for one of the other methods of operation, it 
may be advisable to use tape transmission at the central- 
office end, since then it will be possible to utilise tape pro- 
duced by a re-perforator for transmission purposes. In this 
case it is not essential to have the printer at the central office 
record outgoing messages, since the tape may constitute an 
office record. 

The practicability of the system has been proved by tests 
of the quadruple duplex by the Western Union Telegraph Co. 


Fic. 15.—INTERIOR OF AUTOMATIC CONTROLLER. 


This equipment has been in operation for more than a year. 
The results of this and other less extended tests indicate that 
the system is thoroughly practical and is well past the experi- 
mental stage. 

The success achieved is the result of the concentration on a 
single problem of a number of minds, each particularly well 
equipped with knowledge and experience for the consideration 
of some important phase of the pen lem. Nor has the work 
of earlier investigators been neglected. The multiplex prin- 
ciple of Baudot and the five-unit code used by him over 30 
years ago form the foundation of the system. 

It remained, none the less, for Mr. Donald Murray, who 
had previously developed a high-speed system using the Baudet 
five-unit code, to appreciate the inherent advantages of the 
Bandot multiplex system. This he incorporated in the Murray 
multiplex s icem which included machine sending and column 
printing. Although novel in many respects, the system des- 
cribed 1s not altogether an innovation, but is rather the reali- 
eation and working out of oId principles which have been tried 
and found successful. 


Mexico.—The Commercial Intelligence Branch of the 
Board of Trade has received the following telegram from His 
Majesty's Consul at Mexico City :—“ Communications restored 
(with) Vera Cruz у rail. In my opinion it will be preferable to 
defer shipments (of) British merchandise for the present except by 
advice of agents here. Oommunications interrupted between here 
and Northern frontier still,” 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


Multi-Pole Isolating Switches. 


It often occurs in modern practice that it is preferable to install 
multi-pole rather than single-pole isolating switches; it is, for 
example, sometimes difficult to mount the ordinary hook-operated 
single-pole type where they can be easily and quickly reached by 
the hook, and for such cases a multi-pole switch, such as shown 
in fig. 1, will be found particularly useful. It will be noted that 


Fic. 1.—MULTI-POLE ISOLATING SWITCH. 


this switch is provided with a spindle оп which may be mounted 
a chain-wheel or crank for any system of mechanical romote 
control, by means of which the three poles may be switched in or 
out immediately with certainty and ease. These switches are 
supplied by the ELECTRIC AND GENERAL WORKS, LTD., of 15, 
Victoria Street, London, S. W., for any voltage up to 50,000. 


Condenser Protection against Surges. 


THE GENERAL ELECTRIC Co., LTD., of 67, Queen Victoria Street» 
E. C., recently issued an illustrated brochure giving а full account 
of the condenser system of protecting electrical networks, Xc., 
against the effects of surges. These phenomena were practically 
unknown or, at any rate, unrecognised, until, with the growth of 
electrical undertakings, the amount of energy storel in long over- 
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Fic. 2.—BATTERY OF Mesciok1 CONDENSERS. 


head or underground cables became sufficiently great to allow of 
surges which imperilled the integrity of the insulation or actually 
broke it done. Sach surges may be due to resonance, switching 
operations, arcs and sparks, and lightning discharges, and differ 
in their nature according to their origin, but any kind of surge is 
capable of producing severe streeses on the insulat‘on of a system 
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at some point or other. The horn type of arrester is useless except 
for high voltages, and as its use involves the formation and rupture 
of an arc, its disadvantages may outweigh its advantages. The 
aluminium electrolytic arrester is excellent for use with direct 
current, but cannot be used on А С, lines without a spark-gap in 
series with it, and has to be charged daily. Multi-gap arresters 
have been widely and successfully installed, but will not operate 
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Fic. 3.— OUTDOOR TYPE ОЕ CONDENSER, 


at low voltage, and are easily put out of action by a discharge, 
leaving the system unprotected. The presence of a high resistance 
in series with the surge arrester, which is necessary to prevent the 
possibility of resonance, also limits the effectiveness of the arrester 
in reducing the surge voltage. From all these objections the con- 


Ета, 5,—SecTion THROUGH ELECTROLYTIC (р.с.) CONDENSER. Fic. 6.—" D.G.” Four-HEAT GRILLER AND COOKER (gee р. 267). 


denser type of arrester is free ; it offers a high impedance to line 
voltages of normal frequency, while it practically short-circuits 
the line for high-frequency surges, and dissipates the energy of the 
surge without allowing a heavy line current to flow to earth. It 
is connected directly to the line, without any spark-gap, and thus 


is in a position to act instantaneously and at all voltages, and has 
the important advantage that it modifies the wave-form of steep- 
fronted waves, which are apt to break down the end turns of 
transformers and generators. All these points are discussed in the 
brocuure, which, as a technical essay, is of quite exceptional 
quality, and illustrations are given of the Moscicki condensers in 
various applications. 

This device has been previously described in our pages ; briefly, 
it consists of a long narrow glass tube, coated with metal insive 


FIG. 4,—BATTERY OF ELECTROLYTIC CONDENSERS FOR TRAMCAR PROTECTION. 


and out; at the neck, where the static stress is greatest, the glass 
is thick, but elsewhere it is very thin, so that the capacity is 
great. A china insulator surrounds the neck, and the whole is 
mounted in aniron tube, filled up with a mixture of water and 
glycerine, to maintain the temperature uniform. These elements 
are grouped together in frames to form batteries of suitable 
capacities, of which one is shown in fig. 2, for indoor use; fig. 3 
shows a battery for installation out of doors, with an iron cover. 
As the condenser alone cannot deal with high-pressure, low- 
frequency discharges, the Giles valve is employed for this purpose; 
it consists of a spark-gap in series with a resistance, and with a 
number of spark-gaps, each of which is shunted by a condenser to 
earth. This device, owing to the use of condensers, begins to act 
with much smaller excess pressures than ordinary multigap 
arresters. Other apparatus dealt with in the brochure are the 


water-jet resistance for relieving lines of static charges ; electro- 
lytic cundenser batteries, for protecting D.C. tramcars, and discon- 
necting awitches for condenser batteries, Fig. 4 shows a battery 
of four electrolytic condensers, for use on a circuit up to 600 volts, 
and fig. 5 isa section of the D.C. arrester, which consists of two 
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aluminium plates wound in coaxial spirals and immersed in an 
electrolyte. Illustrations of large installations of condensers are 
aleo given in the brochure, and technical explanations, diagrams of 
connections, &., are included. It is certainly an admirable 
specimen of trade literature. 


The “D.@.”? Four-Heat Griller and Cooker. 


Messrs. DRAKE & GORHAM, of 66, Victoria Street, S. W., are 
placing on the market a new pattern of griller and cooker made in 
nickelled steel, and consisting of а 73-in. diam. circular open-type 
heater, supported on brackets above a 9-in. diam. base; grilling and 
toasting operations are carried out on the underside, and boiling 
and frying above, a full complement of utensils, including shallow 
and deep pans, strainer and reflector or lid, being provided for 
this purpose, as shown in fig. 6 (page 266). 

The featare of the apparatus which will appeal to purchasers is 
that by connecting up to specified pairs of the four plugs provided, 
four heat variations can be obtained, thas enabling only the neces- 
sary amount of heat (and electrical energy) to be used for a par- 
ticular purpose. The four loadings are 600, 330, 270 and 140 watts. 
This arrangement, besides facilitating cooking operations, means 
а considerable saving in cost of current in many cases. 

The construction of the heater unit is simple and robust, and it 
appears to be easily repairable. 

The apparatus is connected to the mains by means of flexible 
with twin sockets; it appears to be excellently finished, and as 
it costa considerably under 308., its cost is quite moderate. 


AN ELECTROMAGNETIC VACUUM 
BALANCE. 


By JOHN 8. ANDERSON, M. A., B. Sc., Ph.D. 


(Abstract of paper read before the FARADAY SOCIETY.) 


Dv RrNG the course of work carried out by the author on the rates 
of absorption and giving up of water, alcohol, and benzene vapours 

a gel of silicic acid, an electromagnetic balance was designed to 

w of substances being weighed tx vacuo. The chief aim was 
to be able, if possible, to weigh a substance, whose weight may 
alter under certain conditions, from time to time without removing 
it from the vacuum. The principle involved is that of the well-known 
Kelvin balance for " weighing " electrical currents. One of the scale- 
pens of an ordinary balance is replaced by a circular coil of wire 
whose axis is vertical. This ooil is movable between two larger fixed 
coils of wire, which have the same vertical axis. The three coils 
are so connected that an electrical current may be passed through 
them in series, through the movable coil and the lower fixed ooil 
in one direction and through the upper fixed coil in the opposite 
direction. Thus when an electrical current is passed through the 
coils, the movable one is attracted towards the lower, and repuleed 
by the upper, fixed coil. These attractive and repulsive forces may 
be increased or decreased by increasing or decreasing the current 
passing through the coils : they are made use of to counterbalance 
the force of gravity acting on the substance to be weighed in the 
scale-pan hanging from the other end of the beam of the balance. 
Should the weight of the substance vary from time to time, the 
variations can be determined by altering the current passing 
through the coils until equality of the forces acting on either end 
of the balance beam is obtained. The balance is enclosed in a 
bell-jar which can be evacuated, so that the process of weighing 
caa be carried out while the substance whose weight is required 
is in а vacuum. 

The chief metallic parts are nickel-plated. The movable coil of 
wire which takes the place of the second scale-pan hangs halfway 
between the fixed coils of wire and when the beam is at rest, 
that is, when the pointer is at zero. The knife-edge at the centre 
of the beam rests on a small plate of agate. The balance is fixed 
to а round glass plate which lies on a steel table having three legs, 
This table rests on a wooden board, to which are attached three 
screws, the height of which may be varied at will. By adjusting 
the screws the plate on which the balanoe rests may be fixed in a 
horizontal position. The dimensions of the movable parts of the 
balance are such that the total surface exposed on either side of 
the beam is approximately the same. The reason for this is that 
when in an experiment water vapour, or other vapour, is intro- 
duced into the balance, there will be approximately the same 
amount of vapour adsorbed by the metal, glass, &., on either side 
of the beam. | 

The method of connecting up the ooils of wire B, B', and в”, 
fig. 1, with one another and with the necessary bettery is as 
follows: Two brass terminals F and F” pass through small holes 
in the glass plate. In order to prevent leakage of air at the ter- 
minals when the bell-jar cover is on the balance and the apparatus 
is evacuated, smallleather washers are provided above the plate, 
and the terminals are sealed below the plate by means of wax. A 
little reotangular box of ebonite is fixed at the top of the pointer, 
апа is divided into two compartments, each containing a little 
mercury. Above the box, and attached in a horizontal position to 
the centre of the beam, is a small rod of ivory. Two small pieces 
of platinum passing through this rod are fixed vertically in such 
а position that each of them dips into one of the mercury com- 
partments of the box. When the beam vibrates about its position 
of equilibrium the pieces of platinum move through the mercury, 


but friction is reduced to a minimum owing to the fact that the 
lower ends of the platinum pieces are very fine and are slightly 
flattened in the planes of motion. On the end of the balance beam 
from which the coil B hangs is fixed another small ivory rod. 
Two very fine wires are stretohed from the pieces of platinum over 
this rod and pass down in the form of spirals to the two ends of 
the movable coi] B. Wires connect the terminal F’ and one of the 
compartments of the box, the terminal Е” апа the ooil B", the оой 
B” and the coil B“, the coil в’ and the other compartment of the 
box. Thus there are electrical connections from the terminal r' 
through the mercury in one of the compartments, the piece of 
platinum and the wire to the coil B and back through the wire, 
pieoe of platinum and mercury in the other compartment to the 
coil B', and thence through the coil &" to the terminal r". 

When the balance is not in use the beam rests on the frame- 
work. An electrical metbod is used for releasing and fixing the 
beam. The outer end of a lever at the back of the balance is con- 
nected above and below by two metal pieoes to two cylindrical 
iron rods, which can move freely in a vertical direction inside two 
solenoids 0’, o" fixed to the central upright stem of the balance. 
When a current of electricity is passed through the coil of the 
lower solenoid o“ its iron core is drawn down into the solenoid. 
Thus the outer end of the lever is drawn downwards, allowing 
the framework which is connected to it to fall down a short dis- 
tance, the balance beam being thus released. The weight of the 
cores causes the lever to remain down when the current is switched 
off. When an electrical current is now passed through the coil of 
the upper solenoid o' its iron core is drawn upwards. This action 
causes the outer end of the lever to rise, thus raising the frame- 
work. The beam is therefore held fixed at rest again. A wire 
spring holds up the lever when the current is switched off. Thus 
in order to release or fix the beam of the balance, a current of 
electricity need only be momentarily passed through the lower or 
the upper solenoid. 

Three wires, insulated from one another by means of ebonite, 
pass through the metal base of the balance and through the glass 
plate. They end below the steel table in three terminals Р, P’ and 
P", One end of the coil of wire in the solenoid o'“ is connected to 
the terminal P', one end of the coil in the solenoid О” is connected 
to the terminal Р”, while the other ends of the coils are both 
connected to the middle terminal Р, 

The electrical connections necessary for operating the balanca 
are shown diagrammatically in fig. 1. The connections below F’ 
and F are all outside the balance ; the others have already been 


Fie. 1—DIAGBAM OF CONNECTIONS, 


described. R is an amperemeter for measuring the current 
passing through the coils, The batterys’ gives a pressure of about 
70 volts. T is a resistance box, and т’ represents two slide resist- 
ances connected in series, v' is a key by means of which the 
circuit may be made or broken at will. To the left are shown the 
connections necessary for releasing and fixing the balance beam by 
means of the lever operated on by the solenoids o“ and о and their 
iron cores. The battery в” gives a pressure of about 10 volts. T” isa 
slide resistance. vis a two-way key: when the lever is placed in the 
upper position (dotted line), the circuit through the upper solenoid 0’ 
is closed, and when placed in the lower position (dotted line) the 
circuit through the lower solenoid 0” is closed. When the lever is 
in the middle position no current through either circuit. 

The balance should he carefully calibrated before and after a 
series of experiments. This may be done by placing certain known 
weights in the scale-pan of the balance and determining the 
strengths of the currents that must be passed through the ooils in 
each case. A curve may then be constructed, giving the relation 
of electrical current to weight. 

With the amperemeter used in the experiments a difference of 
0'1 milliampere could be detected. This corresponds to a differ- 
ence in weight of 0°35 to 0'7 milligram, depending on the portion 
0f the range of weights used. If more care were to be taken in 
choosing the range of weights, and if a more accurate ampere- 
meter were employed, it would be possible to increase the sensitive- 
ness of the balance considerably. It is advisable to determine 
approximately before an experiment what the total variation in. 
weight of the substance under examination will be, so that a oon- 
venient range of current may be employed. The maximum 
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current applied should be kept fairly small, in order to prevent 
heating of the coils, 

There are numerous physical and chemical processes which may 
be investigated with the help of the balance. 


ELECTRICAL HOUSES AT DUMBRECK, 
GLASGOW. 


ELECTRICITY offers such advantages in cleanliness, convenience 
and comfort that it is not surprising to find it daily growing in 
favour with the modern housewife. Particularly when applied to 
cooking and heating it eliminates much of the drudgery from the 
home besides possessing undoubted hygienic properties, 

An electrical garden city fittingly describes the latest develop- 
ment in the form of a number of neat and compact villas erected 
on a charming little estate called ‘ Hazlewood,” situated at 
Dumbreck, a comfortable car journey from the centre of the City 
of Glasgow. 

According to Mr. Lackie, chief electrical engineer of the city, 
these are the first houses where domestic requirements are entirely 
dependent upon the electric power. 

These villas, which have been erected by Messrs. Geo. Hamilton 
and Co., of Glasgow, are built in several sizes of four, five, and six 
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F1G. I. — ONE OF THE AVENUES AT “HAZLEWOOD” ESTATE, 
DUMBRECK, NEAR GLASGOW. 


apartments, and present a most picturesque appearance against the 
thick foliage of the trees, with which the estate abounds. 


Fig. 2.—KITCHEN OF ONE OF THE MODEL HOMES AT "HAZLE- 
WOOD" ESTATE, DUMBRECK, SHOWING A CABRON ELECTRIC 
COOKER. 


The fires in the principal rooms, particularly the drawing rooms, 
were supplied by the Carron Company, and comprise several of 
that company's newest types. 


These fires give a rich red glow of heat almost as much like the 
natural fire as one could wish. The standardised elements, with 
which they are fitted, are easily interchangeable. Guard tumbler 
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Fic. 3.—CoRNER ОЕ A DRAWING R 


M IN MODEL HOME AT 
“HAZLEWOOD” ESTATE, DUMBRECK, SHOWING A CARRON 
ELECTRIC FIRE, 


switches and earthing terminals are also provided. This type of 
fire is most reliable in action, portable, aud inexpensive in first 
cost and maintenance, and, being artistic in design, considerably 
adds to the decorative effect of the room. 

The cookers, which are by the same firm, embrace their popular 
Nos. 304 and 305 types. 

The ovens in these cookers are double-cased and packed with 
heat-retaining material, the exteriors being of moss-green porcelain 
enamelled steel sheets. The interiors are mottled white and gray 
porcelain enamel lined, the raised parts, including the hob—which 
is fitted with boiling plates and grill complete—are ground and 
polished, and all heating elements are standardised and removable. 
Indicating switches, fuses and pilot lamps are supplied to each 
cooker, the pilot lamps indicating at a glance whether the current 
is on or off, thus avoiding waste of electrical energy. 

Hot-water heaters are placed in the bath-rooms immediately over 
the taps, and, being near the delivery, loss of heat by long pipes is 
obviated. 

As some indication of the economy and efficiency of electric 
cooking, it might be mentioned that a breakfast can be prepared 
and served in the time usually required to make up a coal fire, and 
according to tests taken by Mr. Hamilton during the month of 
June, the cost for cooking, lighting and heating for six persons 
worked out at 8d. per person per week. 


CORRESPONDENCE. 


Letters received by us after 5 Р.м. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, Mo letter can be published 
unless we have the writer's name and address in our possession, 


Staff Engineers and Labour Exchanges. 


With reference to your correspondent's letter on the above subject 
in your last issue, I would inform you of my own experience. 

A few weeks ago I made an application for a post for which I 
thought my training and experience would be useful. I handed my 
letter of application, together with copies of testimonials, &c., to 
the clerk in charge at one of the Exchanges, My letter, &c., was 
returned to me with & card which I was requested to fill in. 
This I declined to do, and consequently my application was void. 

I have heard from friends that they have been deterred from 
applying for posts owing to these conditions. 

Surely, without in any way being guilty of snobbishness, some 
discrimination should be exercised at the Labour Exchanges 
between the inquiry for a job from a casual labourer and the 
application for a staff appointment from a trained and educated 
engineer. 

I am quite certain that inquirers are being deprived of the 
replies from the best men, and applicants are discouraged from 
further attempts by the methods now in vogue. Staff 

aff. 


London, S.W., August 20th, 1915, 


With reference to ‘‘ Alcor’s” letter in the ELECTRICAL REVIEW 
of August 20th, I should like to inform staff engineers, and, indeed, 
all employés working for a salary, in distinction to workmen” 
paid by the hour, that they are at liberty to seek and accept any 
position they like. This also applies to those working on war munitions, 
In this connection I would quote from a letter from the Ministry 
of Munitions, now before me, in reply to a communication as to 


Vol. 77. No. 1,970, AUGUST 27, 1915.] 


THE ELECTRICAL REVIEW. 


269 


whether salaried employés were entitled to a war bonus when 
employed on “ munition " work, and also if they were at liberty 
to seek other employment. This letter reads as follows : — 

“In reply, I am to state as regards the first point, that the 
matter is one to be settled with your employers, and as regards 
the second point. that the Munitions of War Act, 1915, imposes no 
restriction in this respect on employés other than workmen in 
regard to changing employment." 

This extract makes the position of salaried employés quite clear, 


I think. " 
London, Awgust 21st, 1915. i 


Units from Refuse. 


It would be very interesting to have the opinions of refuse 
destructor engineers on the point so strongly by Mr. 
Abraham, namely, the setting of the boiler directly in the 
combustion chamber, next to the grates themselves. 

At first sight, it would undoubtedly appear to be an advantage. 
bat I am of opinion that in actual running there would be no real 
gain. It seems that the great secret of efficient destruction of the 
refuse—and by efficient I mean freedom from noxious fumee, dust, 
&o.—is the provision of an adequate space in which all fumes can 
be thoroughly cremated, and ample room provided for the 
settlement of dust. To do so the fumes must, therefore, be 
brought into intimate contact with the red-hot surface, and 
by placing the boiler tubes on the top of the combustion 
chamber, a certain amount of red-hot surface is displaced by the 
cooler surface of the metal tubes. Further, the eroellent 
steaming results we obtain are undoubtedly due to the large 
thermal storage system provided by the red-hot brickwork of the 
combustion chamber, as well as the brickwork of the boiler 
setting. It is well known that the great efficiency of mechanical 
stoking is largely due to the fact that no cold air is allowed to 
enter the boiler setting during the process of stoking. If the 
boiler tubes were set immediately over the combustion chamber of 
a destructor there would indisputably be inuch more chance of 
cold air getting to the tubes when clinkering a fire. In our type 
of destructor, even when steaming on a good load, there is no 
appreciable drop in the pressure when clinkering, and this is no 
doubt due to the equalising effect of the large heat storage in the 
brickwork chamber lying between the grates and the boiler 
setting 


I have experimented with burning cheap dust coal mixed with 
the refuse, and it certainly is a great help, but my experience has 
proved that it does not pay us, owing to the cost of carriage 
between the pits and our works, which, in our case, amounts to 
something like 12s. per ton. 

I quite appreciate Mr. Abraham's remarks about the price of 
house ooal in Wales, but what I meant to imply was that I was 
under the impression that the miners were able to obtain a certain 
amount of coal at a very cheap rate for home consumption, hence 
there would not be the drastic economy exercised in the houses 
with regard to the burning of kitchen fire cinders. 

I hope these points raised by Mr. Abraham and myself will 
induce destructor builders to enter into the question more seriously, 
because, as I have already stated, under the present prices of coal, 
it behoves us all to exercise all our engineering ingenuity in utilis- 
ing every source of heat possible We at Horsham are burning 
saw-mill refuse on the coal grates of our boilers without any 
special re-arrangement of the fire-bars, with every sucoess, 

John B. Morgan, 
Electrical Engineer, 
Horsham Electricity Works, 
August 23rd, 1915. 


From the Dardanelles. 


A few lines to thank you for your continued kindness in sending 
oat the copies of the good old REvIEW for the information of 
electrical readers in the Royal Naval Divisional Engineere—the 
unit which, as you will probably remember, the Institutions of 
Civil, Electrica] and Mechanical Engineers were instrumental in 
recruiting in September and October last. It enables the fellows 
to keep in touch with the commercial and scientific world, which 
would be difficult, if not impossible, in any other way, so that when 
that long-looked-forward-to day of returning to civil life arrives, 
we shall not feel во awfully strange and ignorant of all that has 
transpired during our absence. 

[The writer proceeds to give a short diary of the work of the 
unit from March 1st to May 6th. | 

From the latter date down to the time of writing we have been 
in every advance, engaged chiefly on construction and improvement 
of fire trenches and communication trenches, roads, pumped and 
gravity water supplies, bomb-proof dug-outs for hospitals, wire 
entanglements, redoubta, and similar things, so that many members 
of the Institutions who joined, thinking that their technical and 
scientific knowledge would be used, now subscribe themselves 
M. Inst. M. B., which, being translated, reads:—Member of the 
Institution of Muck Shifters, the ooat of arms of the said Institu- 
tion being a pick and shovel rampant ! 

Ten of the fellows names have already been published in orders 
for special zeal and devotion to duty, and we have yet hopes of 
netting some D.C.M.'s or D.8.0.'s. Forbes Jackson, of the B. T. H. 
Co.'s railway department at Rugby, who joined the R.N.D. as 
seaman and transferred to the unit as sapper, subsequently 
besoming Sergeant, is now Lieutenant. Stuart Aynsworth, of the 
Great Central Rail way OCo.'s electrical staff, is now a Corporal. 


G. Spittle, of the Great Western Railway Co.'s electrical staff 
Railway Smith's Department), is major and O.C. signals. The 
writer, who joined the Old Pablic Schools and University Men's 
Team as a private, subsequently transferring to the unit as варрег, 
was promoted, on July 7th, from lieutenant to captain. 

One or two of us feel that, although we are doing our best out 
here, yet, as trained mechanical and electrical engineers, we should 
do more useful things on the manufacture of shells, for, after all, 
muck-shifting takes about two months, and skilled mechanios 
work years, to learn; but I suppose this is the British way— 
muddle through and get there by sheer weight of 4 s. d., men and 
munitions. 

Again, with many thanks for your generosity. 


Royal Naval Divisional Engineers, 
British Mediterranean Expeditionary Foroe, 
c/o G.P.O., London, August 6th, 1915. 


M.Inst.M.8. 


WAR ITEMS. 


The Copper Reserves of Germany.—An official statement 
has been published in Germany regarding the stocks of copper 
existing in the country and the requirements of the military autho- 
rities. The statement is intended for domestic consumption, and 
very probably aleo for the information of other nations. Never- 
theless, it deserves attention at the present time. The Teutonic 
commercial metal companies estimate that the stocks—which are 
held to include all copper that has been worked up into manu- 
factures in past years— will meet the army needs for a long time 
to come, quite apart from the native production of copper, which 
is declared to have been largely increased since August, 1914. It 
is calculated that copper oontained in manufactures exceeds 
2,000,000 tons, or a tonnage sufficient for a war of 10 years’ dura- 
tion. A certain quantity of the metal is in use for domestic 
utensils and roofing purposes, but the greatest tonnage is to be 
found in industry and trade, particularly»in electrical engineering. 
The former is readily accessible, but the latter is not in the same 
situation, and it has therefore been decided to collect statistics on 
the subject. 

The collection of copper will present no obstacles in establish- 
ments which may be at a standstill, and where copper appliances 
seem at present to be superfl попе, as the full value will be paid for 
the metal. In other cases, and in order to prevent disturbance in 
the economic life, it is proposed only to take the copper manu- 
factures when substitutes are simultaneously provided as by the 
use of another metal (iron or zinc wire in place of copper, iron or 
steel in lieu of copper distilling appliances, &c.), or by making 
alterations in working as by increasing the working pressure in 
electrical mains, the change over from direct current to three- 
phase current, the linking up of different generating stations, &o. 
It is therefore considered that with the application of technical 
knowledge, combined with self-sacrifice on the part of the popula- 
tion and of industrial establishments, it will be possible to supply 
the army authorities with all the copper requisite for any period 
over which the war may extend. 

If we turn to the international metal statistics which have been 
issued for many years past by a Frankfort company, it is chown 
that the consumption of copper in Germany amounted to 225,000 
tons in round figures in 1911, 231,000 tons in 1912, and 269,000 
tons in 1913, whilst the figures for 1914 are now stated to have 
equalled the combined consumption of Great Britain and France, 
which was 244,000 metric tons in 1918, and was probably higher 
last year. Now, if Germany has annually exported, say, 60 000 
tons of copper in manufactures, and has utilised a similar tonnage 
in the production of munitions of war, it seems quite possible that 
the stocks or, rather, the internal resources of copper, in copper 
goods and in manufactures in which copper has been used, may 
amount to 2,000,000 tons. Certainly the oopper cables and over- 
head conductors for lighting and tramway purposes, together with 
the plant in the numerous generating stations which have been 
erected during the past 20 years, must represent a considerable pro- 
portion of this tonnage. The native production of copper, which 
was 38,900 tons in 1913, rose to £1,100 tons last year, and is said 
to have been largely increased, but the latter assertion may be 
taken for what it is worth for the comparatively short period 
concerned. In addition, the Germans found large stocks of copper 
in Antwerp, which were appropriated. 

The requisitioning of domestic copper utensils, and of industrial 
copper articles, brass and nickel, in Germany, appears to suggest 
that the resources of Belgium, and of that portion of the North 
of France in enemy occupation, have been exhausted, in the same 
manner as all machinery and plant, iron ore, and iron and steel 
likely to be of use to German firms in the manufacture of 
munitions of war. have been removed from Belgium and 
France to Germany. It is, however, impossible to ssy whether these 
appropriations include the copper consumed in the Belgian and 
Northern French electrical industries during the preseut century. 
At any rate, we think that, regarded from the standpoint of 
the great tonnage of copper consumed in Germany's home indus- 
tries in the past 15 or 20 years, the idea that the country does not 
possess ample reserves of copper for a long time forward may be 
dismissed on the ground of having no foundation in fact, provided 
that the dismantling of electrical plant and installations is pro- 
ceeded with, although there is no present intention of adopting a 
measure of this kind. At the same time there is no doubt that a 
considerable tonnage of copper reached the country through 
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neutral nations until two or three months ago, and thus 
strengthened the resources of the enemy. 


The War and Trade Movements Abroad.—We read in the 
Financial Times that the French Mission to South America arrived 
at Bordeaux on August 16th. The aim of the journey was the 
development of commercial, maritime, and financial relations 
between France and the Republics of South America, and to pro- 
tect French interestain countries where the untiring German pro- 
psganda had gained some success. A Franoo-Argentine Committee 
was appointed in Buenos Ayres. M. Baudin, a former Minister of 
Marine, gave an account of the immense resources of Argentina. 
In regard to the territory hitherto known as German South-West 
Africa, both the Standard Bank of South Africa and the National 
Bank of South Africa announce the opening of branches at Wind- 
huk, the capital. The same financial contemporary also quotes 
the annual report of the Committee of the British Chamber of 
Commerce fer Spain emphasising the desirability of some old- 
established British foreign banking concern opening an establish - 
ment in Baroelona and Madrid or Bilbao, "in order to deal with 
the large volume of banking business which. .. . would at onoe 
be passed through its hands." Without such a branch British 
business is placed at a serious disadvantage. The matter seems to 
be of particular importance looking to the future when we 
remember that the German hold on electrical business in Spain 
was largely due to the efforts of German electro-financíal-industrial 
organisations. If those organisations are weakened, as they well 
may be, as an effect of the war, the need for British banking 
organisations there will be greater than they are even now. 


The Royal Society’s War Register.—The Royal Society is 
compiling a register of scientific and technical men in Great 
Britain and Ireland, who are willing to give their services in 
connection with the war. The Register is classified into subjects, 
and will ultimately constitute a large panel of men of standing, 
whose services will be available whenever any Government 
Department or similar authority requires specialist assistanoe. 
The Register is being co-ordinated with those independently oom - 
piled by other societies and institutions, but the Royal Society 
would be glad to have applications for forms from such members 
of the staffs of colleges and technical institutions as have not yet 
been registered by any society. The Royal Society is also drawing 
up, with the co-operation of the principal societies and institu- 
tions, a list of scientific and technical men actually on active 
service in His Majesty's Forces. Any names, with rank and unit, 
for this list will be gratefully received by the secretaries at 
Burlington House, The task of forming this Register has been 
much facilitated by the assistance of many universities, univeraity 
colleges and scientific societies, whose help the Royal Society 
gratefully acknowledges. | 


Electrical Volunteers.—An interesting scheme has been 
initiated by the Birmingham Volunteer Electrical Engineers, by 
which it is hoped to assist in the Territorial recruiting movement, 
This corps arranged to open premises at 56, Digbeth (joining their 
central depot), as a recruiting office from Saturday, 21st inet., and 
with the assistance of Major Walduck and his staff, will recruit 
men for the Territorial and Volunteer Foroes. A feature of the 
recruiting scheme is the acceptance of men between the ages of 
17 and 19 who wish to join the Army. The Volunteer Force will 
give such men an elementary military training and a certain 
amount of technical work, so that when they join the Regular 
Forces they may be quickly fitted for service abroad. The 
recruiting authorities attach some importance to this venture, 
as they recognise that the early training of youths just below 
military age under Volunteer conditions gives them a liking for 
military work, and makes them of more use to the authorities, 
who, above all things, require men who can be quickly drafted to 
the various fighting unite.— Birmingham Daily Mail. 


Australia and Enemy Companies.—The High Commissioner 
for Australia has received information that a Proclamation was 
issued in the Commonwealth, dated July 7th, prohibiting trading 
with any company, the shares of which are wholly or mainly 
owned by persons of enemy nationality or resident or carrying on 
business in an enemy country, or which has been notified by the 
Attorney-General in the Commonwealth Gazette, as managed or 
controlled directly or indirectly by, or under the influence of, or 
^narried on wholly ог mainly for the benefit ог on behalf of persons 
of enemy nationality or resident or carrying on business in an 
enemy country. It is intimated that exemptions from the pro- 
visions of the Proclamation may be granted by licence.— Financial 
Times. 

Beard of Trade Inquirles.— During the week ended August 
14th, the Board of Trace Commercial Intelligence Branch received 
inquiries for manufacturers or producers in the United Kingdom 
of the following :— 

Electrical apparatus.—Brass shells (without insulation) required for 
паше спее lamp caps. Pea lamps, with cord and adapters 
ШАН brass-oascd pressure gauges. Mioa. 

Suspending the Eight Hours Act.—On 18th inst., according 
to the Press, the Coal Mining Organisation Committee met at the 
Home Office, under the chairmanship of Sir Richard Redmayne, 
Chief Inspector of Mines, and decided to convene a conference of 
represeatatives of the Mining Association of Great Britain and the 
Miners’ Federation to consider the desirability of suspending the 
Eight Hours Act in whole or in part. 


Electricity Works’ Employés and War Badges.—The Stir- 
ling Corporation electrical engineer has made application to the 
Ministry of Manitions for war badges for the employés of the 
electric station, 


ELECTRIC RAILWAYS AND THE LAW OF 
NEGLIGÉNCE. 


[FROM OUR LEGAL CONTRIBUTOR. | 

FoR some reason, which admits of several explan- 
ations, accidents on electrical railways—in a good 
hour be it spoken—are few and far between. Acci- 
dents do, of course, occur, but they are relatively 
few because electric railways are not very numerous; 
and the elements of danger are considerably reduced 
by the extensive use of automatic signalling appara- 
tus. The liability of the electric railway company, 
however, is precisely the same as that of any other 
company; and in view of the fact that persons in- 
jured are not slow to bring actions it may be conve- 
nient to set down a few notes upon the legal aspect 
of the matter. 

Leaving out of the consideration for the moment 
employees of the railway company. and others who 
have business on the permanent way, the first ques- 
tion is to consider whether the company can be held 
liable for injuries sustained by a trespasser on the 
rails. In finding the solution to this question a 
sharp distinction has to be drawn between a tram- 
way and an electric railway. 

In the case of a tramway or light railway company 
who suspend naked conductors over streets and 
roads, there is a clear obligation to protect those of 
the public who are making lawful use of the road. 
If a wire were to fall and injure a passenger or other 
person by electric shock, the company would be held 
responsible. The position of a railway company is 
very different. They are using their own property, 
and they lay the live conductors in a position to 
which none save their own servants have any right 
of access. In these circumstances, if an accident 
takes place, is the company under any liability? 

In order to decide the question, it is necessary to 
consider the liability of an ordinary railway company 
for injuries sustained by trespassers on their line. 
Take the case of a person crossing the line who is 
knocked down by a passing train. As he is a wrong- 
doer himself, and is guilty of culpable negligence, 
the law appears to be that he cannot make anv 
claim. Strange to say, we have not been able to 
find any case which expresslv decides the point, but 
the principle can be deduced from the following con- 
siderations : — 

In the first place, it 15 provided by Sec. 23 of the 
regulation of Railways Act, 1868, that: If any 
person shall be or pass upon any railway, except for 
the purpose of crossing the same at any authorised 
crossing, after having received warning by the com- 
pany which works such railway, or by any of their 
agents or servants, not to vo or pass thereon, every 
person so offending shall forfeit any sum not ex- 
ceeding 40s. for every such offence. This section 
clearly makes a trespass upon a railway an illegal 
act, if the trespasser has received warning by notice 
or otherwise. It is conceived, however, that the 
absence of notice or warning would not be а suffi— 
cient justification for апу person crossing the per- 
manent way. In a case which was tried many years 
ago, an action was brought to recover damages for 
the death of a person who was found injured upon 
the line. There was no evidence to show how he 
got there. The company were held not liable 
(Singleton v. Eastern Counties Railway Co., 7 
C. B. N. S., 287). Again, even assuming that the 
company can be held liable where one of their ser- 
vants is injured, this liability cannot be artificially 
extended. So in the case of Woodley v. Metro— 
politan District Railway Co. (2. Ex. D. 384), a rail- 
way company was held not liable to the plaintiff, the 
servant of their contractor, for injury occasioned to 
him by their alleged negligence in the course of his 
employment on their line, the plaintiff knowing the 
danger of the employment. 
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There is one other aspect of the matter under 
discussion which merits attention. If stray cattle 
are injured on a railway, can the company be held 
liable? The answer to this question appears to 
depend on whether the company have discharged 
their statutory obligation to fence the line. Under 
8 & 9 V. c. 20, s. 68, a railway company is bound 
to maintain sufficient fences for separating the land 
taken for the use of the railway from adjoining 
lands not taken, and protecting the cattle of the 
owners and occupiers from straying thereout. 
Hence, if a railway runs close to a highway, the 
separating fence must be so maintained as to pre- 
vent cattle lawfully passing along the highway from 
straying on to the line. 

It may be noted, however, that if cattle stray 
from a field on to the highway, and from thence on 
to a railway, and are injured, their owner cannot 
prefer a successful claim, as the statute only compels 
the company to fence against cattle lawfully on the 
highway (Manchester, etc., Railway Co., v. Wallis 
I4 C. B., 213). 

Assuming, then, that an ordinary railway com- 
pany is under no liability to a trespasser, it is diffi- 
cult to see why any greater degree of liability should 
be imposed upon an electric railway. Near a level 
crossing, of course, or at any point where a public 
footpath runs across the metals, the company would 
not only have to place warning notices, but they 
would probably have to attach wooden guard rails 
to the live conductors in order to relieve themselves 
from any charge of negligence. Owing to the fact 
that electric railways have been only comparatively 
recently introduced in this country, we have not been 
able to find any English case which bears upon the 
point. Certain American decisions, however, may be 
usefully referred to. They seem to accord with the 
principles above enunciated, and they certainly 
follow the well-known rule of English law that he 
who has the least chance of avoiding an accident is 
prima facie the person liable therefor. 

In a case which was decided in America a few 
years ago the defendants were the owners of a 
power station which was situated in grounds where 
there were certain naked conductors. Notices were 
posted on this ground to the effect that it was dan- 
gerous for persons to enter thereon, and there was 
no right-of-way across it. The plaintiff was the wife 
of a man who went to the power station one even- 
ing and met his death through coming in contact 
with a naked conductor. In an action brought by 


the widow to recover damages for the death of her. 


husband, it was held that the company owed no 
duty to the deceased to guard the premises. and that 
the Judge was right in directing a verdict for the 
defendants. 

In another case (Thomas v. Western Union Tele- 
graph Co., 100 Mass. 156), it was held that if a live 
high-pressure wire sags down in a street and occa- 
sions injury to passers by, this is a prima facie 
evidence of negligence; but the conduct of the per- 
son injured—such, for instance, as his voluntarily 
touching the wire—may have been such as to con- 
tribute to the injury. In that case he could not 
recover. 

As carriers of passengers those who are respon- 
sible for electric railways are under the same liabili- 
ties as ordinary railway companies. 


' Panama-Pacific Exhibition.—4A Reuter dispatch from 

San Francisco states that attendance at the Panama-Pacific Exposi- 
tion has passed the 10,000,000 mark, according to an announcement 
by the Exposition directors. The daily average attendance is 
70.000, and up to this time the receipts have been more than 
sufficient to pay all expenses. This is the first American exposi- 
tion to pay its way and show a surplus since the Columbus 
ition in Chicago in 1893. The diversion of tourist traffic, 

g to the war, is partly the oause of the success, 


IMPORT TRADE OF CHILE. 


Tue following statement, showing the imports of clectrical 
and similar goods into Chile during the year 1913 is extracted 
from the recently-iesued trade statistics. The figures for 1912 
are added for purposes of comparison, and notes of any in- 
creases or decreases аге given :— 


Pesos. Pesos. Pesos 

Gas and electricity meters.— 1912. 1913. Inc. or dec. 

From Great Britain 10,000 10,000 — 
„ Germany... age 34,000 37,000 + 3,000 
„ United States 3,000 2000 — 1,000 

Other countries 4,000 3000 — 1,000 
Total 51.000 52.000 + 1,000 

Copper wire. — 

From Great Britain 30,000 201,000 + 171,000 
» Germany  .. 159,000 26,000 — 133.000 
„ United States 17,000 21.000 + 4,000 
„ Other countries 24,000 24.000 — 


— — — 


Total 20.000 272.000 + 42,000 
Lamps (other than copper or brass).— 
From Great Britain 14,000 


1 + 
„„ Germany 15 95,000 74000 — 21,000 
. United States 8,000 11,00 + 3,000 
„ Other countries 4,000 5,000 + 1,000 
Total 121,000 106,000 — 15,000 

Tclephones.— 

From Great Britain 18,000 15,000 — 3,000 
5 Справу Te 130.000 121,000 — 9,000 
„ United States 6,000 2, — 4,000 
„ Other countries 3,000 3,000 — 

Total Р 157,000 141,000 — 16, 

Telegraph apparatus. 

From Great Britain 3.000 3,000 — 
„ Germany  .. ы — 1,000 + 1,000 
„ Other countries... — 1,0000 + 1,000 

Total T 3,000 5,000 + 2,000 

Materials for telegraphs and telephones.— 

From Great Britain 96,000 102,000 + 6,000 
» Germany 34,000 42,000 + 8,000 
„ Belgium m — 56,00 + 5,000 
„ United States 3,000 6,0000 + 3,000 
„ Other countries 1,000 2,000 + 1,000 

Total 134,000 157,000 + 23,000 

Cranea.— 

From Great Britain 139,000 662,000 + 623,000 
„ German du s 91,000 47,000 44,000 
„ United States 125 30,000 30,000 — 
„ Other countries 26,000 32,000 + 6,000 

Total ius .. 386,000 771,000 + 385,000 

Machinery and apparatus for clectric lighting.— 

From Great Britain .. 931,000 312,000 + 101,000 
„ Germany... . . 12,081,000 1,351,000 + 20,000 
„ France at Ж 4,000 77,00 + 13,000 
„ Belgium M "^ 7,000 13,000 + 6.000 
„ United State v" 76,000 110,000 + 24,000 
„ Other countries 4,000 4,000 — 

Total 1,333,000 1,807,000 + 474,000 

Electrical machinery and apparatus.— 

From Great Britain 133,000 147000 + 15,000 
„ Germany 716,000 904,000 + 188,000 
„ France Bod е 4,000 7,000 + 3,000 
„ Belgium 6 3e: 47,000 17,000 — 30,000 
» United States .. 239,000 123,000 — 116,000 

Total Ке .. 1,138,000 1,198,000 + 60,000 

Motors.— 

From Great Britain 2,801,000 1,353,000 — 1,448,000 
„ Germany 36,000 732,000 — 104,000 
„ Belgium e а 150.000 148000 — 2,000 

United States 224.000 395,000 + 171,000 
Other countries. 21,000 70,000 + 49,000 
Total ue .. 4,032,000 2,698,000 — 1,334,000 

Insulators.— 

From Great Britain 10.000 3,000 + 13,000 
„ Germany  .. 162,000 907.000 + 45,000 

United States 15,000 15.000 = 
„ Other countries 3.000 91,00 + 18.000 
Total 190,000 266,000 + 76,008 


[N.B.—Peso = Is. 6d.] 
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THE ARBITRATION CLAUSE. 


[BY OUR LEGAL CONTRIBUTOR. ] 


THERE are probably few contractors who have never had 
occasion to regret the practice which has grown up of 
inserting tbe arbitration clause in construction contracts. 
In many cases where there is no dispute the question of 
arbitration is of no importance; but when trouble arises, 
the contractor may find that in order to obtain redress he 
must submit to the decision of some one with whose capacity 
for arriving at a just decision he may be wholly 
unacquainted. 

Under the stress of competition, a man signs a contract 
containing an arbitration clause. It is only when it is too 
late that he finds out his mistake. But, one can hear 
the layman asking, is there no release from the arbitration 
clause? The lawyer's answer is that there are. certain 
rare cases in which the Courts will allow a party to a con- 
tract to have recourse to the ordinary tribunals of the land, 
notwithstanding that he has entered into a contract con- 
taining a clause under which all disputes are to be referred. 
In the first place, the matter is regulated by Sec. 4 of the 
Arbitration Act, 1889. It is there provided that— 


If any party to a submission, or any person claiming through 
or under him, commences any legal proceedings in any Court 
against any other party to the submission, or any person claiming 
through or under him in respect to any matter agreed to be 
referred, any party to such legal proceedings may at any 
time after appearance and before delivering any pleadings or 
taking any other steps in the proceedings apply to that Court to 
stay the proceedings, and that Court or a judge thereof if satisfied 
that there is no reason why the matter should not be referred in 
accordance with the submission, and that the applicant was at the 
time when the proceedings were commenced and still remains 
ready and willing to do all things necessary to the proper conduct 
of the arbitration, may make an order etaying the proceedings. 


This clause is generally used to obtain the stay of pro- 
ceedings in an action where one party desires to insist upon 
his rights under the arbitration clause. For instance, 
suppose a contractor made a claim for extras, and the 
employers' contention was either that notbing was due for 
extras or that they had already been paid for in the final 
certificate, this would be a dispute under the contract 
which the Courts would refuse to consider. Accordingly, 
were the contractor to bring an action, it could and would 
be stayed by order of the Court. The Court, however, has a 
discretion. Thus if the conduct of the engineer— 
designated as arbitrator in the contract—were in dispute, 
reference to arbitration would be obviously undesirable, and 
would not be enforced. 

To enumerate the cases in wbich the Court will refuse to 
stay an action in the exercise of its discretion is not our 
present purpose. What we desire to point out is that 
there are certain classes of dispute which may arise between 
contractor and employer which do not come within the 
arbitration clause at all, and which cannot therefore be 
referred to arbitration. 

A favourable example is afforded by a recent case, Monro 
v. Bognor Urban District Council. (Reported in the Justice 
of the Peace, July 10th, 1915.) That was a case of a 
sewerage contract. Disputes arose during the progress of 
the contract as to the nature of the ground in which the 
works were to be carried out, which the contractor alleged 
was different from what he had by the specification been 
led to expect, and accordingly he brought an action against 
the Council, claiming, inter alia, damages for fraudulent 
misrepreseatation. The Council thereupon sought to stay 
the action because of the arbitration clause. It was held 
that as the action was for fraudulent misrepresenta- 
tion, there could not be said to be a question, 
dispute, or difference upon, or in relation to, or in connec- 
tion with, the contract, and as such referable to arbitration 
within the meaning of the clause. The action had refer- 
ence to matters wholly outside the powers of an arbitrator, 
and there was no power to stay proceedings. 

This, of course, was a somewhat unusual case. Charges 
of fraud cannot be lightly made, and they are generally 
difficult to sustain. But the case will suffice to show that 
where the dispute is outside the contract altogether, the 
plaintiff is not restricted to arbitration, but can seek redress 
in the ordinary tribunals ef the land. 


BUSINESS NOTES. 


Sequestration.—ARCHIBALD BAILLIE GILLESPIE, elec- 
trical engineer, 499, George Street, Aberdeen.— Estate sequestrated 
by the Sheriff of Aberdeen, August 16th. A meeting to elect the 
Trustee and Commissioners is called for August 30th. A com- 
position may be offered at the meeting. 


Catalogues and Lists.— Messrs. DUGDELUL'8 PATENTS, 
Failsworth, Manchester.—Large poster card illustrating a varied 
collection of patterns of their patent adjustable electric light 
fittings. 

GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, London, 
E.C.—New edition (between 60 and 70 pages) of their catalogue of 
electric light fittings and accessories. This is the fourteenth edition, 
and it brings together for the use of electrical engineers, contrac- 
tors, architects, &o., illustrations, brief particulars, and prices of 
a large number of established types of accessories, as well as novel 
designa, the ground covered including cord grips, hooks, screw eyes, 
nozzles, ceiling plates, anti-vibrators, cord shorteners, galleries, 
shade carriers, tilters, ball fittings, counter-weight fittings, candle 
fittings, wire guards, switchplates, wood blocks, reflectors for 
shop-window and showcase lighting, shop window signs, lantern 
fittings for workshop and open space lighting, cast-iron ship 
fittings, various types of hand lamps, including motor-car inspeo- 
tion lamps. There is a section devoted to different types of glass- 
ware, also fancy silk and glase shades, some new types being shown. 
In the chain section a new pattern rectangular link chain, three 
patterns of Cash's ornamental patent chain, and several new types 
of * 8” hooks appear. 

Messes. OZONAIR, LTD., 96, Victoria Street, London, 8.W.— 
16-page pamphlet containing very full matter relating to the 
Ozonair system of food preservation and the application of the 
apparatus to domestic and general, slao to commercial and indus- 
trial service. A number of types are illustrated and priced, and a 
collection of testimonials is given. 

BRITISH THOMSON-HovsTon Co, LTD, Rugby.— Descriptive 
list, No. 2,1424 (24 pages) containing very full illustrated infor- 
mation, together with dimensional diagrams and particulars, ооп: 
cerning their two and three-phase induction motors. 


Bankruptcy Proceedings. — VERNON GEORGE COBB, 
electrical engineer, trading with William Longdon as Longdon and 
Cobb, at 1014, Derby Road, Nottingham.—An application was 
made at the County Court House, St. Peter's Gate, Nottingham, on 
August 19th, for the discharge from bankruptcy of the above- 
named debtor, Vernon George Cobb. It was stated that a first and 
final dividend of Is. 44d. in the & was paid, on proofs of the part- 
nership, amounting to £243. The firm had practically been pressed 
by creditors ever since the commencement, and the books had never 
been balanced. The discharge was granted, subject to a suspension 
of two and a half years. 

ARTHUR F. Hawpov, electrical engineer, Y etholm,Elmfield Gardens, 
Gosforth, Northumberland.—Receiving order made August 16th, 
on creditor's petition ; first meeting, September lst, at the office of 
the Official Receiver, Newcastle-on-Tyne, Public examination, 
October 7th, at the County Court, Newcastle-on-Tyne. 

W. H. PEASE, electrical engineer, of Scarborough and Doncaster. 
Trustee (Mr. J. C. Clegg, 14, Figtree Lane, Sheffield, Official 
Receiver), released June 24th. 


Dissolutions and Liquidations, — THe Рн‹®хтх 


ELEOTRICO HEATING Co, (1914), LTD.—This company is winding 


up voluntarily with Mr. A. E. Tilley, of 8, Staple Inn, Holborn, 
E.C., a8 liquidator. A meeting of creditors is called for Sep- 
tember lst. 

NORTH-WESTERN CABLES Co., Longford Road, Stretford.— 
Messers. John Drennan, Jas. K. Cooper, and A. E. Garbutt, carrying 
on business under the above style, have dissolved partnership. 
Debts will be attended to by Messers. Drennan & Cooper. 

TURBINE DEVELOPMENT Co., LTD.—4A meeting is called for 
September 22nd, at Finsbury House, Blomfield Street, London, 
E.C., to hear an account of the winding up from the liquidator, 
Mr. G. D. Price. 

LESKOLE Co., Ltp.—A meeting is called for September 27th, 
at 31, Great James Street, Bedford Row, W.C., to hear an account 
of the winding up from the liquidator, Mr. A. H. Crowe. 


Book Notices,—“ Electricity for the Farm.” By F. J. 
Anderson. London: McMillan & Co. Price 5s. 6d. net. 

Specification and Design of Dynamo-Electric Machinery.” By 
Miles Walker. London: Longmans & Co. Price 32x. net. 

City and Guilds of London Institute. Department of Techno- 
logy, South Kensington, S.W. Programme for the session 1915-16. 
London: John Murray. Price 9d. net. 

“The Rare Earth Industry.” By Sydney J. Johnstone, London: 
Crosby Lockwood & Son. Price 7s, 6d. net. 

" Bulletin de la Société Internationale des Electriciens." Vol. V. 
No. 44. July, 1915. Paris: Gauthier-Villars. Prix 3 fr, 

Proceedings of the Incorporated Municipal Electrical Associa- 
tion, 1915. London: Wyman & Sons, Ltd, 58. 


Trade Announcement, — THE AUTOMOBILE AND 
ELECTRICAL EQUIPMENT Co., of 2, Kingly Street, Regent Street, 
W., have transferred their office and showrooms to Grafton House, 
Golden Square, Regent Street, W., with works and garage situated 
in Bridle Lane, Golden Square, W. The telephone number 
remains: “Gerrard 1701." The change is consequent upon 
increased business, 
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E.C.C. Horticultural Show. — The second annual 
Exhibition in connection with the E.O.C. Works’ Institute Horti- 
cultural Society was held on Saturday, and was open to all 
servants of the Eleotrio Construction Co., Ltd., Bushbury, near 
Wolverhampton. The Exhibition was held in the messroom of the 
works, and in accordance with war times, it was confined, eo far 
as regards prizes, to a vegetable display. In this the society 
was suocemful.for the exhibits were a credit to the employés. 
Mr. W. M. Furniss, preeident of the society, delivered a brief 
address. Mr. James Gray, the managing director of the company, 
took the opportunity of expressing the thanks of tbe directors for 
the way in which the employés of the E.C.C. had responded to the 
recent demands made upon them. Many of the workmen had been 
subjected to taunts and sneers for remaining at home, but by 
doing so they had been doing their bit for their country just the 
same as the heroes in the trenches, A programme of sports was 
decided on the recreation ground during the afternoon. 


LIGHTING and POWER NOTES. 


Australia.—For the year ended December 31st last, the 
returns of the Newcastle (N. S. W.) municipal electricity works show 
that 1,598 663 unite were sold, the consumers numbering 880, and 
the H.P. of motors connected, 2,270. The plant capacity of the 
works was 962 K. v. A., an increase of 300 K. v. A. during the year, 
and a further 625 K.v.A. is being added ; some 115 miles of mains 
were in use, and seven sub-stations, with a transformer capacity of 
1,030 xw. ' 

The Melbourne (Victoria) City Council has reduced the rent of 
consumers meters from ls to 6d. per month. 

The Kyneton (Victoria) Shire Council has adopted plans for the 
installation of electrio light, instead of gas, and a loan of. £10,000 
is to be obtained from the Commonwealth Bank. 

At Balaklava (South Australia), a meeting of ratepayers has 
approved of the installation of electric light, and the Council has 
been instructed to carry ont the work. 

The Coolangatta (Queensland) Municipal Council has obtained an 
Order in Council to supply electricity under the Electric Light and 
Powers Act of Qaueensland.— Tenders. 

PERTH (W.A.).—The report of the Council's electrical engineer 
for the six months ended April 30th, shows that the unite sold 
were 1,790,658, an inorease of 34 per cent. over the corresponding 
period of last year ; the total number of consumers connected was 
6,769.— Commonwealth Engineer. 


Bath.—Price INcREASE.—The Т.О. has increased the 
price of current by 10 per cent. after the taking of the meter 
readings for the Michaelmas quarter. 


Belfast. — FIRE N Power Station. — On Saturday 
morning a rather serious fire took place in the power station; on 
the arrival of the fire brigade it was found that the roof over the 
boilers and coal bunkers was well alight. After an hour's hard 
work the fire was got under control. Fortunately the electrical 
machinery escaped injury, and the electrical supply was in no way 


Belturbet.—E. L. Conrracr.—At a meeting of the 
Council, called to consider the electric lighting contract for a 
period of three years, it was decided to postpone the question of a 
ор „ to continue the present arrangement fora period 

six mon 


Bridlington.—Restricrep LiGHrING.—The T.C. has 
received a letter from the military authorities to the effect that 
the lighting of Bridlington was still too bright, and threatening 
to cat off the electric and gas light at the mains before dusk 
if there was not forthwith a reduction effected. Further 
measures, therefore, are now being taken to reduce public and 
private lighting. 

Canada.—The surveys of the Dominion Water Power 
Branch of the water powers of the Winnipeg River in the Province 
of Manitoba, and of the storage possibilities in the upper waters 
of this river in the Provinoe of Ontario, show that it is economio- 
ally feasible to develop, at eight power sites, over 409,700 con- 
tinuous 24-hour w. H. P., all within 80 miles of the City of Winni- 
peg, and within feasible transmission distance of all the commercial 
centres of the present settled portions of the Province of 
Manitoba. Of these eight power sites, there are three now under 
development, ting a total power capacity of 199,024 E.P, 
One site is completely developed by the Winnipeg Electric Rail. 
way Co., producing 28,000 H.P. The municipal plant of the City 
of Winnipeg st Point du Bois Falls has at the present time an 
installation capable of producing about 47,000 H.P. This plant is 
capable of extension to a maximum of nearly 80.000 24-hour Н.Р. 
Development at the third power site, at Great Falle, with a 
maximum possibility of 99,500 24-hour H.P., is now under way- 
though temporarily delayed. At the two completed power deve- 
lopments there is therefore about 75,000 H.P. produced at the 

t time, and which oan be increased to 108,000 24-hour Н.Р. 

e six remaining sites on the Winnipeg River are under the 
abeolate control of the Dominion Government, and can furnish a 
farther amount of 24-hour power to the maximum extent of 
210,700 Н.Р. In addition there ate several important power sites 
on the Winnipeg and English rivers, within the Province of 


Ontario, within easy transmission distance of the City of Winnipeg. 
Considering all the water power sites on these two rivers in the 
Provinoes of Manitoba and Ontario, there is within transmission 
radius of the City of Winnipeg, & grand total of 570,000 24-hour 
H. p. Canadian Electrical News. 

The Canadian Light and Power Co., a hydroelectric undertaking 
owned by the Montreal Tramways and Power Oo., is making 
arrangements to supply power to the Tramways Co. and will 
ultimately be able to develop 75,000 н.р, at its plant at St. 
Timothee, 28 miles from Montreal. This power is supplied to the 
company’s sub-station on the outskirts of Montreal over a dupli- 
cate three-wire steel-tower transmission line. The company has 
the perpetual right to distribute and sell energy in Montreal and 
several adjacent counties. In 1913 the entire distribution system 
in Montreal City was taken over by the Montreal Public Servioe 
Corporation. 

ELECTRIC COOKING.—In Winnipeg the city authorities give a 
rate of 1 oent per KW.-hour, less 10 per cent. discount, with a 
minimum charge of 75 cents per KW. installed, for cooking and 
heating purposes, and it is believed that there are some 3,000 

ing apparatus installed, including complete range equipments 
in eight apartment blocks. Fort William has from four to five 
hundred ranges in use, with one apartment block completely 
equipped. Saskatoon has 200 ranges, with four apartment blocks 
equipped. Edmonton has 100 ranges, with one apartment block 
and one electric baker's oven for 60 loaves; while Calgary and 
Selkirk each have 50 ranges. There are, of course, numerous 
other completely equipped public institutions in Western Canada, 
and quite recently a large capacity baking oven was placed in 
service in a western University. 


Cork.—PRics IncrEasE.— The Corporation Public 
Works Committee has been informed by the Cork Electric Tram- 
way and Lighting Oo. that it is proposed to increase the rates for 
electricity by 10 per cent., as from July lst, The matter was 
referred to the city solicitor for report. 


Croydon.—The B. of T. has issued an order enabling the 
County of London Electric Supply Co. to supply current in bulk to 
the South Metropolitan Electric Tramways and Lighting Oo., Ltd., 
whose order affects the R. D. O. 


Denby.—E.L. P&RoPosarn.—The U. D. C. has decided to 
invite a representative of the Yorkshire Electric Power Co. to meet 
it with reference to the application of the company to supply 
energy for lighting aud other purpoees in the district. 


Erith.—PRicE INCREASE.— The U.D.C. has advanced 
the prioe of current from, and after, October 1st by id. per unit 
for lighting, &nd by 10 per cent. for power. 


King’s Lynn.—Yerar’s Workinc.—During the last 
financial year 615,803 units were sold by the electricity under- 
taking, a as compared with the 669,874 unite of the pre- 
vious year. The consumers increased to 1,007, and 766-H.P. of 
motors were supplied. The total income was £9,000, and the 
gross profit £4,237, the net balance being £1,350, after meeting 
capital charges, &o. A balance of £3,908 brought forward was 
transferred to capital account (extinction of debt account). The 
total generating plant capacity was 920 Kw.; maximum load, 
515 Kw.; and load factor, 14°5 per cent., as against nearly 17 per 
cent. in the preceding year. 


Lerwick.—E.L. PRroposats.—The question of electric 
lighting for the burgh has again been revived. Fall consideration 
will be given the matter at the next meeting of the Town Council. 


Reigate.—STREET  LiaHTING.— The Highways and 
Works Committee has recommended that 15 lamps on the Redhill 
Gas Co.'s mains and eight lamps on the Reigate Gas Co.'s mains 
be converted from gas to electricity, the Electric Lighting Com- 
mittee to carry out the extension on the usual terms before March 
81st next. The Council, however, decided that the work should be 
deferred until the months of February and March next. 


South Africa.—In the tenth annual report of the 
Rand Water Board, Mr. W. Ingram, the chief engineer, gives some 
interesting comparative data relating to the pumping plant in use 
by the Board. Thus the Zwartkopjes reciprocating steam seta 
(380 Н.Р.) cost £26°7 per pump H.P., as compared with £14°18 
per pump H.P. for the turbo-driven oentrifugal set (189 H.P.) at 
the Villiage Main Reef pumping station, The steam consumption 
is less in the former case, but allowing for size, saving in cost of 
buildings, plant, &c., Mr. Ingram considers that the latter type of 
plant will probably supersede the former for surface pumping. 
Another comparison can be made at Springs where electrical 
pumps are in use, and electrically-driven three-throw horizontal 
reciprocating pumps cost £14'23 per pump H.P. (95 H.P.), while 
an eleotrically-driven centrifugal pump of the same size cost 
&8'62 per pump Н.Р. The space required by the latter was 735 
aq. ft., as against 1,890 sq. ft., but the combined efficiency is lower, 
69 as against 76 per cent. A summary shows that prime movers 
(pumping plant) represented 3,938 pump H.P.; prime movers 
(generators, &c.), 3,490 electrical H.P.; and н.р. driven electrically 
from the Board's generating plant, 2,814. The total number of 
stops due to electrical disturbances for the year to March 81st last 
was 46, and the time involved totalled 148 hours; these figures 
compare with 34 stops and 64 hours in the previous year. Damage 
was done to electrical machinery on 20 oooasions, repairs costing 
£84. The report contains a variety of information regarding 
water supply on the Rand. 
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Stretford.—The Trafford Power and Light Supply 
(1902), Ltd., has had plans passed by the D.C. for a sub-station in 
Elevator Road, and for н.т. mains in Trafford Park Road. 


U.S.A.—ELEcTRIFIED Farminc.—Already 125 farmers 
in Lancaster County, Pa., are taking electric service from the lines 
of the central station companies which cross the county, and of 
this number 30 have installed motors. So many inquiries have 
been received from farm owners in the section that one of the 
Lancaster electric companies is considering the installation of a 
epecial department to look after farm business,— Elec. World, 


TRAMWAY and RAILWAY NOTES. 


Belfast.—The Corporation has rejected the recom- 
mendations of the Tramway and Electricity Committee to increase 
the fares, except on the Glengormley route, and an amendment 
was carried instructing the Committee to investigate the working 
expenses, and revise these во as to meet whatever portion of the 
deficit will not be met by the proposed alteration of fares. 

The city accountant’s estimate of revenue for the coming year 
of the tramway undertaking was :—Revenue, £270,000 ; expendi- 
ture, £275,400 ; deficit, 25,400. Mr. Nance (the general manager) 
estimated the revenue at £283,000. 


Bingley.—The Electricity and Tramways Committee 
has appointed a deputation to interview the Bradford Corpora- 
tion tramways department with reference to the price of ourrent 
supplied for tramway purposes. 


Blackpool.—The receipts on the Blackpool and Fleet- 
wood electric carr, up to date for the current year, amount to 
£22,450 against £25,974 12 months ago. Curiously, the weekly 
returns show the receipts to be £2,342 against £1,711 last year. 


Continental Notes.—Spain.—Electric lighting has just 
been adopted on the trains running on the lines of the Compania 
del Ferrocarril Cantanabrioo. 

BELGIUM.—Aoccording to the Engineer, in Belgium the Germans 
are running storage battery cara on the short lengths of railway 
which lead up to the trenches behind their lines. They are being 
run singly to remove the wounded and bring up supplies. 


Glasgow.—TRaAMWAY BREAKDOWN. — Owing to the 
breakdown of one of the turbines in the Pinkston power station 
on Wednesday, last week, a complete stoppage of the car traffic all 
over the T.C. system was brought about. 
at the station was at once brought into requisition, but only pro- 
gress in sections was secured, until after the lapse of about a 
couple of hours when the service returned to normal. 


Huddersfield.—PROPOSED ExTENSsIONS.— The Tram- 
way Committee has decided to postpone until next year the pro- 
motion of the Parliamentary Bill providing for extensions to 
Brighouse, subject to this course being agreeable to the Brighouse 
Corporation. In regard to a proposed extension to Meltham, 
that Council is to endeavour to arrange terms with the South 
Crosland Council. The tramway employés recently raised a 
number of points in regard to increased wages, the employment of 
women conductors, &c, but eventually withdrew all their points 
and simply asked for a war bonus. The Tramways Committee has 
decided to pay a war bonus of Is. per week to tramway employés 
receiving over 30s. per week wages, to take effect as from March 
17th last, but not to apply to the clerical staff and females. 


L. & S. W. Railway Electrification.—It is now 
&nnounced that the first section of this company's line to be 
opened for electric working will be that between Waterloo and 
Wimbledon, via East Putney. 


Portsmouth. —YrAnR's WORRTNG.— For the year ended 
March 31st last. the total revenue of the tramways undertaking 
was £123,991 (12°2d. per c.m.) as against £116,990 in the previous 
year; the net balance after meeting interest and sinking fund 
charges, &o., was £24,075, as compared with £19,042 in 1913-4, 
The balance, together with £10,703 brought forward, was appro- 
priated for various purposes, including £10,000 for rate aid (as against 
£5,000 in 1913-4), £7,186 to renewals and £3,000 to reserve; 
£3,302 was devoted to purchasing property and £3,000 reserved 
for a road improvement, and, finally, a balance of 46.568 was 
carried forward. The number of passengers carried was 
27,554,194, an increase of 1,287,852. Apparently the war only 
had a temporarily depressing effect on the undertaking during the 
year under review. - 


Salford.—FEMALE LABOUR.— The number of women 
tramway conductors employed has been increased from 16 to 56, 
and according to a statement the experiment of employing women 
on the cars has succeeded beyond expectations. 


Wigan.— WAR WacEs.—The Committee on Production, 
which has been dealing with the application of the tramway 
workers for an advance of wages, issued its award on the 18th inst. 
The men originally asked for an advance of 4d. per hour on the 
existing rate of pay for motormen, conductors and depot employés, 
and for an advance of 1d. per hour for the electricians in the tram 
depots. In April last the Corporation decided to pay a war bonus 
to employés, and approximately 95 per cent. of the men benefited. 
Later the men made their farther demand, and struck work on 
August 2nd. The Committee on Production states that, having 


The spare machinery © 


regard to the present scale of pay, and the war bonus which has 
been granted, the wages of conductors should be advanced in 
accordance with the offer of the Corporation, jd. per hour, as 
from the first full pay week following the date of this decision, 
the wages of the other grades to remain unaltered. 


Wolverhampton.—FEMALE Lasour.—As 75, out of a 
staff of 220 of the Corporation tramways, have enlisted, and owing 
to the difficulty of obtaining men, the Tramways Committee in 
considering the question of employing women as conductors, and 
in other capacities. 


TELEGRAPH and TELEPHONE NOTES. 


Canada.—The financial statement of the Dominion 
Telegraph Co. for the year ended June 15th shows a balance to the 
credit of profit and loss account of $291,961.88. 


Mexico.—Large forces of linemen are at work on the 
telegraph lines in Mexioo to restore communication to Mexioo 
City. Thousands of messages have accumulated. The first cable 
message reached Mexico City on July 12th, and the first through 
train from Vera Cruz arrived at the capital the game day.— 7. and 7. 
Age. : 

New Cable.—The Telegraph Construction and Main- 
tenance Co.'s cable steamer Colonia, on July 23rd, successfully 
completed the laying of a second cable between New York and 
Colon, riá Guantanamo, Cuba, for the Mexican Telegraph Oo. 
and the Central and South American Telegraph Oo. This 
duplicates the cable laid by the same company in 1907 and 
completes the duplication of the whole vid Colon system from 
New York to Buenos Ayres, Argentina. 

The first adjustment of the duplex balance on this new cable 
indicates that when the balance is perfectly adjusted a speed of 
fully 200 letters per minute will be obtained. Telegraph and 
Telephone Age. 


New York Telephone Directory.—The new edition 
of the New York telephone directory consists of 1,750,000 copies. 
It contains 345,000 names and hasa circulation of 865,000 copies in 
New York City and vicinity. There are 193,000 names in tbe 
general suburban directory, which has a circulation of 617,000. 
The combined distribution in metropolitan territory will reach 
1,750, 500.— Telegraph and Telephone Age. 


Secret Wireless.—It is reported from Rome that the 
police have arrested several persons who had a wireless telegraph 
installation concealed in the suburbs of the capital. The accused, 
who belong to the Engineering Corps, will be tried by court- 
martial. 


Suit Against American Marconi Co.—Mr. Nikola 
Tesla has brought a suit against the Marconi Wireless Telegraph Oo. of 
America for the annulment of the principal Marconi patents, also a 


suit for infringement of his patente. Mr. Tesla bases his action on the 


allegation that his two patents were granted in 1900, and that the 
Marconi patent was not granted until 1904. The Marooni Co. 
denies that the Marconi patent covers the invention or combination 
of apparatus described hy the Tesla patents.— . and Т. Age. 


United States.—It is reported from Washington, U. S. A., 
that a certain rich German-American, who is the possessor of a 
powerful wireless apparatus, has picked up messages which were 
intended for the Navy station at Arlington, and transmitted them 
immediately to Count von Bernetorff. 


Wireless News.—The Wireless Press announces that it 
has made arrangements for the regular reception of the Italian 
Official Communiqués by wireless telegraphy direct from Italy, in 
the original language. Those will be translated, censored and 
passed to the Press in the regular way. The advantages derived 
from reception in Italian are obvious. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia,—ADELAIDE.—September 1st. Condensers, 
testing sets, rheostate, Morse sounders, and Wheatstone trans- 
mitters, for the P.M.G. See “ Official Notices” July 23rd. 

October 6th. Portable direct-coupled internal combustion engine 
and dynamo ; extension to storage batteries at Central Exchange, 
for Deputy P. M. G.“ 

BRISBANE.—October 6th. Tinned-copper wire, porcelain pothead 
insulators, for the P.M.G. See Official Notices " August 20th. 

PERTH.—September 29th. Telephone switchboard parts, for the 
P.M.G. See Official Notices " July 30th. 

SypNEy.—Beptember 13th. Council. А.С. and P. C. electrio 
motors, Specification (10s. 6d.) from E. L. Department, Town Hall.“ 

September 6th. Metropolitan Board of Water Supply and 
Sewerage. Centrifugal pumps and electric motors at Richmond 
pumping station." Acting Secretary, 841, Pitt Street, Sydney. 
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September 28rd. Condensers, galvanometere, relays, and 
sounders, also incandescent electric lamps, for the P.M.G.'s Dept. 
Sen "Official Notices” August 13th. 

Ostober 25th. Six electrically-operated wharf oapetans, for the 


Sydney Harbour Trust. Forms of tender from the Engineer-in-. 


Obief, Harbour Trust Offices, Circular Quay.* 

October 25th. For the Commonwealth Department of Defence 
(Navy Office). Sopply, delivery and erection of power-station 
plant and equipment for the Commonwealth Naval Dockyard, 


MELBOURNE. — September 8th. Transformers ind relays for 
point indication for automatic signalling (Contract No. 28,918), 
and electric point and lock detectors (Contract No. 28,951), for a 
period ef five years, for the Victorian Railway Commissioners. 

September 29th. Fuse blocks (complete and spare porcelain 
bases and fuse clips) for the Victorian Railway Commissioners. 
Particulars at the Contractors’ Room, Spenoer Street. 

September 7th. Supply and delivery of telephone parts 
(Schedule No. 1,243), for the Deputy P. M. G. 

September 14th, Supply and delivery of telephone switchboard 
parta (Schedule No. 1,220), for the Deputy P.M.G. Specifications 
from the office of the Deputy Poetmaster-General, Melbourne." 

HAWTHORN.—November 30th. Refuse destructor plant, for the 
Hawthorn-Malvern-Camberwell and Kew Destructor Trust. Speci- 
fication from the Trust Engineer's Office, Town Hall. 


France.—PARIS.— September 10th. The Administration 
de Chemins de Fer de l'Etat invites tenders for the supply of 
three-phase statio transformers for the railway station, workshops 
aud depot at Mans, Particulars of the Bureaux 
Electrique (2е Division), 43, Rue de Rome, Paris. 


Kirkcaldy.—September 6th. Installation of electric 
light at the new Sanatorium and Fever Hospital buildings. 
Specifications, £o., from the Burgh Electrical Engineer. 


New Zealand.—September Ist. Public Service Stores 
Tender Board. Supply and delivery of (1) 92 miles of air-spaced, 
paper-insulated, lead-covered telephone cable, and (2) 100 miles of 
insulated and braided wire. Controller of Stores, Post and Tele- 
graph Department, Wellington.* 

Dv NEDIN.—November 3rd. City Council Supply and delivery 
of insulated and bare copper wire in quantities for a period of two 
Amie тео at Electrical Engineer's office, Market Street, 

New Zealand Shipping and Commerce. 


Portsmouth.—August 31st. Corporation. Six months’ 
supply of stores, for the Tramway Committee. See "Official 
Notices" August 20th. 


Shanghai.—September 24th. Municipal Council. One 
turbo-generator, 5,000 KW., and one or two of 10,000 Kw., complete 
with condensing plant, kc. See “Official Notices" August 20th. 

September 29th.  E.H.T. switchgear, statio transformers, and 
underground cables for 22,000 v., for the Municipal Council. See 
" Official Notices " to-day. 


South Africa. —JOoHANNESBURG.—September 25th. For 


asi T.C. Two turbo-alternator sets, condensing plant, switchgear, 
Ko. Specification, &c., on deposit of £2 2s., from Mr. J. H. Dobson, 


Manager." 
1,595 electricity meters 


Beptember 25th. Municipal Council. 
and 50 time switches.* 
October 9th. Municipal Council. Water-purifying plant with 
серо of 75,000 gallons per 24 hours, for the generating 
on." 


а. РМа проша Ist. The municipal authorities of 
Balza (Province of Jaen) are asking for tenders for the concession 
for the electric lighting of the town during a period of five years. 

Tenders have just been invited by the municipal authorities of 
Cullera (Province of Valencia) for the concession for the electric 
lighting of the town. 

The Spanish Government has just invited tenders for the estab- 
lishment of electricity-generating g plant in the State Arsenals at 
Carthagena and La Оатгаса. It has been decided that offers from 
Spanish concerns will be considered. 


Taunton, — August 31st. Coal for the Corporation 
electricity works for three, six, or twelve months (approximately 
900, 1,500, and 2,700 tons respectively), preferably washed beans 
or peas suitable for use on a chain-grate stoker. Mr. A. J. Howard, 
Electrical Engineer, St. James's Street. 


West Ham.—September 2nd. Three months’ supply 
of electrical fittings, for the B. of G. of the West Ham Union, 
Forms of tender from the Clerk, Union Road, Leytonstone, N.E. 


York.—September 6th. Supply of coal (approx. 15,000 
tons) to the Electricity Department for 12 months ending 
September 30th, 1916. Prices may be sent for unscreened beans, 
pea alack, rough slack. or small peas quality, and must include free 
delivery. Mr. J. W. Hame, Engineer and Manager, Clifford Street. 


for the items marked * can be seen at the Board 
ot Commercial Intelligence Branch in London. 


du Service 


Salford Technica] and 


OLOSED. 
Australia.—The following tenders have been placed :— 


VICTORIAN RAILWAYS. 

Overhead г equipment for 8t. Kilda-Brighton eleotrio street railway, at 
rates. I. & Helsby Cables. 

Steel tramway rails, at rates.—R. W. Cameron & Со. 

Lead-covered, impregnated, paper-ineulated, twin wire cable, at £62 per 
mile of 1 ‚160 lineal yards, at rates.— Western Eleo:ric Co. (Aust.), L d. 

Switchgear and accessories, at rates.—Siemenos Bros. Dynamo Works, 

Motors and spare parts for same, for electrical equipment of the Ballarat 
and Bendigo workshops.— Crompton & Co., Ltd. 

Static transformers, 60 xw., complete, for Arden At eet and Spencer Street 
shops, at £68 10s. each ; incandescent electric lamps for 12 months.— 
Aust. General Electric C о. 

Sulphate of copper.—8. R. O. Allen. 

25 tons F d ‚р, copper wire, at £38 15s. 104. per ton.— Elder, Smith and 

э 
MumicipaL Сосисп, or SYDNEY, 

Two 5,000-volt feeder panels; two 6,000-volt transformer panels, two 415-volt 
transformer panels, and two 416-volt distributor panels, £844.— Aust. 
General Electric Co. 

Two 10,000-volt feeder panels, and two 70,000-volt transformer pancis, 
46:3. —Noyes Bros. 

Bteel towers for 83, 000-volt transmission line, 29, 800.— Poole & Steel. | 


Р.М.С.'в DEPARTMENT, VICTORIA. 


Two miles of -insulated, lead -oovered cable, 13 pairs, £68 per mile: 
two miles ditto, 96 pairs, £110 per mile.— Lawrenoe & Hanson 
Electrical Cò. 


P.M.G.'s DEPARTMENT, SOUTH AUSTRALIA. 
Power board and apparatus, £478. —Newton, McLaren, Ltd. 
1,100 yards of paper. insulated conductor cable, 416 pairs, £1,931.— Western 
ectric Co. (Auss.), Lid. 
P.M.G.'s DEPARTMENT, TASMANIA. 


1,259 yards of paper-insulated cable, 812 pem. * Bros. 
Dynamo Works, Lud. ust. Mining Standard. 


COMMONWEALTH DEFENCE 5 


Marooni- Telefunken type А ship wireless teiegraphy station, £585 ; 
Marconi 13-xw. eless telegraphy station, complete, £1,225.— 
Amalgamated Wireless (Aust.), Ltd. 


MELBOURNE CrTY COUNCIL. 


Eleotrical stores for 12 months.—W. T. Henley’ 8 Telegra h Works Co., 
Led. ; гатова Engineering & Trading Co. Pty., Ltd.; Edison & Swan 
U.E.L Ltd. ; A. L. Campbell & Co. ; B.I. & Helaby Cables, Lid. ; 
Warburkos! Franki, Ltd.; Lawrence & Hanson Electrioal Co., Ltd. ; 
British General Electric Co., Ltd.; Aust. General Klectric Co. 

Extension of pumping chamber as the ‘supply station, £2,973.—W. Cerutty. 

—Tenders. 


Blackpool.— The General Purposes Committee has 
accepted the tender of Messre. Jones Bros. for the electric ligbting 
at the Convalescent Home, Clifton Park Racecourse, Squire's Gate. 


France.—The results of the Paris adjudication of July 
28th were:—For supply and erection of electric transmission 
equipment at the St. Lazare station, Socié-6 Anonyme de Force et 
Lumière Electrique, 45,900 fr.; ditto at the Asniò res sub-station, 
MM. Bergerot et Fils, 11,800 fr. August 4th.—Supply of 10-ton 
lorries, M. Otis Pifre, 4, 300 fr. ; supply of three travelling bridges, 
Gaillard- Keasler, Argenteuil, 75,010 fr.; supply and erection of 
bare copper bars joining the accumulators at the central station at 
Saintes to the switchboarde of the battery groups, Compagnie 
Générale de Travaux d'Eolairage et de Force, 8,600 fr. 


Glasgow.—The T.C. Electricity Committee has accepted 
the offer of the General Electric Co., Ltd., at £50, for the frontal 
sign in connection with the equipping and furnishing of the 
departmental showrooms at Sauchiehall Street. The following 
offers have been accepted by the Tramways Committee :— 

aa Басе {ог Kinning Park sub-station.—Chloride Electrical Storage 


Motor- generator and switchboard.—Mavor & Coulson, Ltd. 
Vulcanised rubber cables.—Pirelli-General Cable Works, Ltd. 


Holywell.—The B. of С. has accepted the tender of 
Messrs. Summerscales, Ltd., of Keighley, for electric plant for the 
laundry, at £300. 

London.—The tender of Messrs. Siemens Bros. Dynamo 
Works, Ltd., for the supply of Wotan lamps to the Great Central 
Railway has been accepted. 

Meears. Napier-Kimber, Ltd., have secured the contract for 
electric lighting at H.M. Stationery Office, Loman Street, E., for 
H. M. Office of Works. 

New Zealand.—The Public Service Stores Tender 


Board, Wellington, has received the following tenders for 120 
miles twin-twisted rubber-insulated wire :— 


P. R. Baillie & Co. (accepted) £1,031 
Lawreoce & Hanson Electrical Co. . iie es is s 

Richardson, McCabe & Оо. .. 88 20 Me .. 2,194 
Gollen & Co. Prop. "9 ird ee oe ee ee se 9,479 
А. & T. Burt, Led. eo ee ee ee ee 2,547 
Turnbull & Jones, Lid. N we 4 x .. 9,610 
Samuel Brown, Lid. E m - .. 8,928 


The Wellington City Council has волей the under-mentioned 


tenders :— 
. and instruments. —British General Electric Co. 
Meters — P. R. Baillie & Co. 
— New Zealand Shipping and Commerce. 


Stirling.—The following offers have been accepted in 


connection with the new municipal buildings :— 


Electric lighting.—Lockhart & Macnab. 
Telephones and belis.—W. & T. Marshall. 


FORTHCOMING EVENTS. 


ring Association. —Saturday, September 
éth. At 7 p.m. At Royal 18 Institute, Peel Park. Paper on Ball 
and | Roller Bearings, "by Mr. A. Н. Hindle, 
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REVIEWS. 


The Electrical Conductivity and  Ionisation Constants of 
Organic Compounds. By Н. Scuppex. London: Constable 
and Co. Price 12s. 6d. net. 


This is a reference book of data for electro-chemists, and 
its aim is to supply them with a bibliography of all the 
measurements in the field designated bv the title. between the 
years 1889 and 1910. Beginning with the latter date, full 
data of the entire periodical literature are published in the 
Tables Annuelles Internationales de Constantes et Données 
Numériques," while previous to the former date, little work 
of value at the present time had been published. 

The book, therefore, fills a gap. and so supplies a defi- 
nite want. It may not at present appeal to a very large 
cirele of workers, for, outside the limited number of purely 
scientific investigators, its chief use will be to the chemists 
who are working out in detail problems pertaining to the 
application of the results of electrochemical research to the 
furtherance of existing chemical industries, and the founding 
of new ones. 

Hitherto this field has been scarcely more than nibbled at 
in this country, so that while the author's work was being 
done and the work was going through the press, the prospects 
of reward for his monumental industry and for the courageous 
enterprise of his nublishers, must have appeared remote 
indeed. The more honour, therefore, to both parties for pro- 
viding us with so practical and effective a refutation of the 
German taunt that we are unable to produce such work for 
ourselves and are compelled to call upon the aid of our foes. 

If, as we may perhans venture to hope, with only too little 
encouragement. one of the results of the present European 
cataclysm should be to arouse the British chemical industry 
from its deadly lethargy. these rewards may materialise 
sooner and to a far greater extent than either author or 
publisher would have been warranted in anticipating. Some 
idea of the magnitude of the author's task may be found 
from his statement in the preface that seventy-eight of the 
journals and about five thousand dissertations have been 
examined page by page, besides the less important ones 
examined only hy index and table of contenta. 

The book is divided into a set of tables arranged according 
to the names of the compounds, containing all the data that 
may be given. with a bibliography of all the references to 
each compound: a formula index to the compounds; a biblio- 
graphy arranged according to the names of authors; a subject 
index to certain subjects; and & journal list giving the names 
of all journals examined. with the number and date of the 
last volume examined.—G. W. de Tunzelmann. 


Electrical Instruments in Theory and Practice. By Мовросн 


ae Овсн АШ. London: Whittaker & Co. Price 10s. 6d. 
net. 


This book concerns itself chiefly with the theory of elec- 
trical instruments. A list of chapter headings will indicate 
the scope of this volume, which is to be followed by а volume 
dealing with oscillographs and various other А.С. instruments. 
There are ten chapters. The first is an historical summary; 
the second is devoted to electromagnetic damping, and deals 
with the equation d?0|dt* + a.d Ө[4# + b.0 = 0 in the general 
and in the more important particular cases. Chapters III to 
VII deal with moving coil, electrostatic, hot wire and dynamo- 
meter instruments; Chapter VIII treats of supply meters; 
Chapter IX of magnetic testing instruments: and the finad 
chapter gives a brief account of P.O. box and potentiometer 
methods of measurement. 

After the first chapter the treatment is naturally mathe- 
matical, but, by taking typical results of practical instrument 
tests, instructive comparisons are made between theorv and 
practice. In the section on damping, for instance, the theory 
is compared with the results of experiments on an ordinary 
Kelvin galvanometer and a Grassot fluxmeter. The section 
on moving-coil instruments contains a very complete account 
of the theory and practice of such important instruments as 
the Megger, Ducter and vibration gnlvanometer. together 
with useful notes on the sensitiveness and design of moving- 
coil ammeters and voltmeters. Considerable attention is given 
to iron-cored instruments, and particularly to the use of such 
for А.С. measurement as proposed by Dr. Sumpner. 

Supply meters are dealt with very ikon oabi in a chapter 
which occupies more than a quarter of the book. Some para- 
graphs are devoted to the discussion of meter brake-disks, a 
subject about which very little has been written. The authors 
have apparently made an important series of experiments on 
the action of eddy currents in brake-disks, and the results 
as given here should be useful to designers of motor meters. 

Chapter IX provides in less than 40 pages a neat summary 
of all the standard magnetic tests. All the time-honoured 
instruments and methods are given together with the more 
ко work of Ewing, Drysdale, Campbell, Murdoch, Wild 
and Kapp. 

In this book Messrs. Murdoch and Oschwald have collected 
together much valuable information for which we have 
hitherto had to rely on the ecanty treatment in electrical text- 
books or the scattered papers and journals of the various 
learned societies—a service for which advanced students, 


designers and engineers ought to be devoutly thankful.— 
P.H.S.K. Ба j с 


improvement of capacities. 


NOTES. 


Educational. —NongTHAMPTON POLYTECHNIC INSTITUTE. 
—The last day for receipt of applications from candidates for the 
Aitchison Memorial Ssholarehip who desire to be examined at a 
Local Centre is September 1st, and for those who wish examina- 
tion in London, September 15th. Application should be made to 
the Hon. Secretary of the Trustees, Mr. Henry Е. Purser, 36, 
Charles Street, Hatton Garden, E.C. . 

SOUTH-WESTERN POLYTECHNIC, Manresa Road, Chelsea.—This 
Polytechnic will reopen on September 27th for day and evening 
classes. The Engineering Courses include lectures in Electrical and 
Mechanical Engineering, Physics, Chemistry and Mathematics, and 
practical instruction in the fully-equipped laboratories of the Insti- 
tute, Students are prepared by recognised teachers of the University 
of London for the B.Sc. Degree in Engineering of the University, for 
the examinations for admission to the various Engineering societies 
and the examinations of the City and Guilds of London Institute. 
The evening courses include besides the Engineering Courses as 
above, also classes in Electrical Wiring, Building Construction, and 
other trade subjects. In the Electric Wiring Department an 
advanced course has been arranged for the preparation of candi- 
dates for the final wiremen's examination of the City and Guilds 
of London Institute. Arrangements have been made for placing 
students who have passed satisfactorily through the three years’ 
day course in positions with large engineering firma, and hitherto 
such firms have offered more vacancies than the Institute has been 
able to fill with ite students. The prospectus may be obtained on 
application to the Secretary, Electrical Engineering Courses. 

GOLDSMITHS’ COLLEGE, New Cross, S.E. — Engineering and 
Building Department. New session commences September 20th. 

ROYAL TECHNICAL COLLEGE, Glasgow.—Day Classes begin on 
September 28th ; Evening Classes begin September 23rd. 

UNIVERSITY COLLEGE (FACULTY OF ENGINEERING), LONDON.— 
Session begins October 4th. 

Particulars are given in our advertisement pages. 


Canadian Water Powers.—The latest statistical state- 
ment respecting Canadian water powers shows that within the 
provinces of the Dominion, and excluding the North-West Terri- 
tories, practically all of the Yukon aad the northern and eastern 
portions of Quebec, it is estimated that 17,764,000 H. P. are avail- 
able, this amount being inclusive in the case of Niagara Falle, 
Fort Frances and the St. Mary’s River at Sault Ste. Marie, of only 
the development permitted by international treaties, afid, farther, 
does not contemplate the fall possibilities of storage for the 
The developed powers, which are 
inclusive of all water powers, whether for electrical production, 
pulp grinders, for milling or for the great many other uses, aggre- 
gate 1,712,193 H.P. as developed by turbines. This amount is 
distributed over the provinces, as shown in the following table :— 


Nova Sootia  ... T eae T * 21,12 
New Brunswick vii sax ee 13,390 
Prince Edward Island... vei vid Ss 500 
Quebe ..  .. .. 520,000 


Oatario .. ш о о. оз. . 789,466 


Manitoba i е iat m .. 56,730 
Saskatchewan ... -— " — РР 45 
Alberta ... es sis m T ... 33, 305 
British Columbia as sis 265,345 
Yukon ... " sis vas 12,000 


"m ... 1,712,193 
— Canadian Electrical News. 


Electrical Trade in Russia.—Mr. Consul Stevens, in 
his annual report on the trade of the district of Batoum for 1914, 
refers to electrical machinery, appliances and accessories, as fol. 
lows:—' The trade in electrical machinery has very largely, in 
fact, I may even say altogether, fallen into German hands, but 
certain activity exhibited by manufacturers at home should 
succeed in gaining a part of the trade for British-made goods.” 
He says that no trade in the district was so severely hit by the 
war as that of manganese. Later, in referring to electric supply 
matters, he says that he does not suppose there are many countries 
in the world in which во many rivers exist, the waters of which 
are adaptable for furnishing the energy required for working 
hydro-electric installations, as in the Caucasus, and yet up to now 
only about a dozen or so power stations exist. In the Northern 
Caucasus a power plant developing up to 1,000 H P. exists at the 
railway station of Beli Ugol on the River Podkumok, between 
Kislovodsk and Essentuki. At Gagri, on the Black Sea coast, 
Prince Oldenburg's climatic station possesses an electrical power 
plant, the water for which is taken from the River Joekvar, At 
the monastery of New Athos the monks aleo have erected a small 
electric plant. The Soukhoum Electric Co. have built a power 
station on the River Besletk, about five miles distant from the 
town. At Batoum Mr. Fefelov owns a water-power plant, 
situated six miles from the town, for furnishing electricity 
to house consumers. Messrs. Ananov Brothers have a small 
water-driven electrical installation in the Government of 
Katais for working their saw mills. V. G. Shah-Paronian 
possesses a small electrical power station for driving machin -y 
at Akhalkalaki. Another electrical water-power installat o 1. 
of comparatively speaking small capacity, is erected at Borjom on 
the estates of the Grand Duke. At Sanain a hydraulic station of 
700 H.P. exists for generating electricity. It is situated at the 
railway station of the same name and belongs to the Caucasus 


Total H.P. 
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Metallurgical Co. At Geri a small electric power plant is owned 
by Prince LH. Amilahvari The town of Erivan boasta of two 
water-power stations for electrical purposes; and lastly, similar 
power stations exist at the oopper mines of Katar in the district of 
Zengezur and on the property of the Caucasus Copper Co. at Dzan- 
soul. The latter is a station of some importance, as it develops 
over 1,000 H.P. A ooncession was granted by the Ruseian Govern- 
ment in November, 1912, to a British firm, the main features of 
which were the erection of power houses to accommodate turbines 
and generators for furnishing electrical energy for lighting and 
commercial purposes to cities, towns and industrial centres of the 
Northern and trans-Caucasus. With this object in view the con- 
cessionaires obtained permission to harnees the waters of the River 
Terek at Kazbek on the Georgian military road, and those of Lake 
Goktecha near the village of Elenoffka in the Government of 
Erivan. The apparent object of constructing two stations so wide 
apart is to prevent the stoppage of supply of current in case of 
shortage of water in the River Terek, which at certain seasons of 
the year does occasionally ocsur. Some progress was made with 
the scheme during the ficst half of the year 1914. I understand 
all preliminary works connected with the project have been oom- 
pee and plans prepared; but the financial side of the question 
still to ba solved, and it would be unreasonable to expect that 
this can be achieved before the close of the war, during which all 
farther progress in maturing the scheme has had to be suspended." 
In his concluding remarks, the Consul says that few countries 
exist which offer во much scope for the development of certain 
branches of British trade as the Caucasus does, and this in spite 
of strong outside competition, provided of course efforts are made 
to fallin with methods of business, which, although they may 
seem novel and adverse to British manufacturers and firme, are 
nevertheless so deeply rooted here that they have become a long 
established custom impossible to abolish and are, therefore, readily 
acoepted by tradesmen and industries outside the United Kingdom. 
“ Adaptability to the requirements of the markets, frequent 
periodical visits from commercial travellera knowing Russian, 
small stocks of goods in the hands of reliable agents, catalogues 
in the Russian language, low initial cost, cheap sea freights by 
direct steamers without transhipment to and from Caucasian 
ports between London, Liverpool, Glasgow, and one or two other 
of the more important harbours of the United Kingdom, mutual 
assistance in the maintenance of good relations and a system of 
oredit freely—but carefully—granted, are all important points 
which should not be overlooked in the endeavours of British firms 
and manufacturers on the conclusion of peace to capture enemies’ 
trade. Giver these conditions the prospects for British commerce 
and industry are decidedly good.” 


Fatalities.—On August 19th, the Westminster Coroner 
held an inquiry into the death of a district messenger employed as 
lift boy at the offices of the Crown Agente for the Colonies, 

tly the boy was standing with one foot on the landing and 
the other foot on the lift, when a er, who entered the lift, 
accidentally touched the lift handle with his arm, and the lift 
ascended a little way. The boy slipped, and, falling between the 
landing and lift floor, dropped into the well A verdict of 
* Accidental death " was returned. 

On August 19th, while a tramway-car with 20 passengers was 
ascending a steep gradient in Barkerend Road, Bradford, the con- 
troller fused (according to the Murning Post); several passengers 
made a rush to leave the car while it was in motion, and one woman 
who jumped off sustained fatal injuries, others complaining of 
shock. 


On the same day a signaller of the London Welsh Battalion was 
knocked down and killed by an electric car in Llandudno, the 
wheels passing over his body. 

While a number of workmen were engaged in repair work at 
Berdyke's Colliery, Oambuslang, one of them, John MoDougall, 
Blantyre, came in contact with the electric cable, and was killed 
instantaneously. 

A coroner's inquiry was held at Jarrow on August 16th, into the 
death of John Stanton, a South Shields labourer, who died from 
injuries received in a tram accident on the 12th inst. While a oar 
from South Shields was proceeding up Church Bank into Jarrow 
the current failed, and the car, running backwards, oollided with a 
second car which was travelling in the same direction, and apparently 
caused a panic among the passengers. The motorman of the car 
which got out of control, said when the current went off he shut 
off the controller, gave the hand brake a turn, and applied the 
electric brake. The latter had no effect, and owing to the manner 
in which the men crowded upon him, he had not freedom to work 
the hand brake, but by the time the car reached the bottom of the 
bank he had the brake tight. If he had been able to get fall 
control of the hand brake he oould have stopped the car at the 
first flat.- In regard to the second car, a witness said the driver 
reversed the controlling gear to run the car back, but the gear-box 
caught fire. Mr. A. G. Shearer, electrical superintendent of the 
Newcastle-on-Tyne Electric Supply Co., which supplies the current, 
said the supply on the Church Bank feeder was interrupted by 
some internal cause, All was in order at the sub-station. A 
verdict was returned that deceased died from injuries aocidentally 
caused by falling from a disabled tramoar upon which he was a 


passenger, 


Volunteer Notes,— ENGINEERING INSTITUTIONS’ VOLUN- 
TEER TRAINING ComP8.— Headquarters, Marconi House, Strand, 
London, W.O. Drill centre (by kind permission of Lieut.-Col. A. E. 
Le Rossignol) Headquarters of London Electrical Engineers, 46, 
Regency Street, London, B. W. 


Company Orders.—By Lieut.-Ool. O. B. Clay, V.D., Commandant, 
for week ending September 4th, 1915 :— 

Monday.—Drills, 6.30 to 7.30. Section 1, Technical instruction; 
Sections 2, 3 and 4, Squad drill, musketry or signalling. 

Wednesday.—No drill, 

Friday.—Drills, 6.30 to 7.30. Section 2, Technical instruction ; 
Bections 1, 3 and 4, Squad drill, musketry or signalling. 

Satwrday.—2.30. Promotion olase, Members wishing to join 


| Signalling class are requested to give in their names to their 


Seotion Commanders, 

Musketry.—Arrangements are being made for the various Beo- 
tions to go through a course of instruction at the Miniature Ranges 
in Greyooat Place—final particulars will be published later in 


Supplementary Orders. 
E. G. FLEMING, 


Company Commander and Acting Adjutant, 

Through Mr. A. Campbell Swinton, who is a director of Messrs. 
Crompton & Oo., Ltd., this firm has offered to the Corpse a 24-in. 
projector barrel and stand, which has been aocepted. 

The Corps is still open for suitable recruits, either from members 
of the Eogineering Iustitutions, or from others who desire to join 
an engineering unit and take advantage of the training available 
at the Headquarters of, and under the staff of, the London Elec- 
trical Engineers (T.F.), who have kindly given every facility to 
this Corps. Applications to Lieut.-Col. C. B. Clay, V. D., M.I.M.E., 
M.I.E.E.. Marconi House, Strand, W.C. 

3RD BATT, (OLD Boys) CENTRAL LONDON REGIMENT (VOLUN- 
TEERS).—Battalion Orders by Colonel 8. G. Grant (Officer Oom- 
manding), Thursday, August 26th, 1915 :— 

Captain of the Week, Captain Eastwood ; Orderly Officer, Mr. 
G. T. Campbell. 

Week-end Parades,.—Saturday.—The Battalion will parade ae 
strong as possible at Baker Street Station at 2.30 p.m., and pro- 
ceed by march route to Wembley Park, vid Gladetone Park. 
Rucksacks will be carried. Members can use their own discretion 
as to what they carry in the rucksacks, but the total weight of 
these articles should not be less than 20 lb. 

‘Sanday, 7 a.m., Réveillé ; 10a.m., Church Parade; 10.20 s.m., 
Parade under Company Commanders ; 2.15 p.m., Battalion Parade. 

Appoint ment, —Mr. Brough Gurney- Randall to be Camp Qaarter- 
master, rice Mr. O, iver Onions, dated August 5th, 1915. 

Tecture.—There will be a lecture on Field Sketching delivered 
by Duncan H. Montgomery, Esq, on Sunday next, the 29th inst., 
at 10.30 a. m., in the ante-room of the Officers’ Mess. All Officers 
not on duty will attend. 

Musketry.—There will be firing at both Acton and Bisley Ranges 
on Saturday next, the 28th inst. Men who have sent in their 
names will parade at the usual times. 

А. Ө. JOINER, Captain and Adjutant, 


Appointment Vacant.—Depét hand for Dover Cor- 
poration tramways. See our advertisement pages for particulars, 

Radium in the United States.—It is announced by 
the United States Bureau of Mines that Government experimenters 
have succeeded in producing 1 gramme of radium metal at a total 
cost of £7,220, the previous selling price having been £22,400 to 
£28,200 a gramme,— Слет. Trade. Jal, 


Inquiry.—Makers of insulated sinc-covered tubing are 
asked for. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of 
ELECTRICAL REVIEW posted аз to their movements. 


Central Station Officials —Mr. G. езіле DENNIS 
has resigned his position of switchboard attendant under the West 
Bromwich Corporation to take up a similar post in H.M. Dockyard 
generating station, Devonport. 

At the Parish Church, Wray, Hornby, on August 14th, the 
marriage took place of Мв. Јонн WM. BUTTERFIELD, late of the 
Oldham municipal electricity staff, and now serving in the 5th 
King’s Own Lanos. Regiment, and Misa A. J. Stephenson, third 
daughter of Mr. J. Stephenson, Above Beck, Wray. 

Mr. W. W. LACKIE, city electrical engineer of Glasgow, has been 
appointed President of the Institute of Shipbuilders and Eogineers 
at Glasgow. The Session opens in October, when he will deliver 
the inaugural lecture. 

Мв, R. H. LEE, engineer-in-charge at the borough of Talington 
electricity works, has resigned in order to take up a similar appeint- 
ment with the North Metropolitan Electric Power Supply Co. 


General.—The following announcements appear in the 
London Gazette: —TERRITORIAL Force, ROYAL ENGINEERS. 


Electric Light Company, Renfrewshire (Fortress) . t the under. 
mentioned to be Second Lieutenants. Dated July 80th, 1915 :— 
Ian Cleland Napier. 
Robert Norman Adam. 
Electric Lights Company, East Riding (Fortress) Engineers; the under- 
mentioned to be Second Lieutenants, Dated August 10th, 1915 :— 
Stanley Scott Allderidge. 
Vyvyan James West. 
4th Electric Lights Company: Kent (Fortress) Engineers. 
Private James Wheatley Kilby, from London Electrical Engineers, to be 
Second Lieutenant. Datel Joly Sist, 1915. 
Lieutenant Arthur P. Isard, A. M. I. E. E., to be temporary Captain. Dated 
August 10th, 19 
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Ма. P. J. 8. TIDDEMAN has been appointed by the War Office 
ara Engineer for the Western Command, Headquarters at 
Chester. 

The staff and employés of the Lanarkshire Tramways Oo. have 
presented a timepiece to Мв. STUART Evans, on the ocoasion of 
his leaving after eleven years’ service as chief assistant engineer. 
Mr. Glennie, the assistant manager, made the presentation. Mrs. 
Evans was the recipient of a silver tea and coffee service, 

Мв. F. M. FEIKEB, who has been for the last three years chair- 
man of the editorial board of the A. W. Shaw Co., of Chicago, has 
been appointed editor of the Electrical World, New York, in 
suoceesion to Dr. A. S. McAllister, whose resignation took place as 
from August lst. 

MR. ALFRED STILL, a passenger on the White Star liner Arabio, 
which was torpedoed last week, is stated to be on the teaching 
staff of Lafayette University, Indiana. After rendering special 
service for some months in the works of Mesars. W. T. Glover & Co., 
Ltd., Trafford Park, he was returning to his home at Lafayette. 
Mr. Still landed safely at Queenstown. 


Roll of Honour.— Private JOHN CaRTLEDGE, of the 
1/10 Manchester Regiment, who is now officially reported killed in 
action at the Dardanelles, was employed in the Oldham Corpora- 
tion tramways department. He is the seventh local tramway 
employé killed on active service, 

Sapper JOHN FEARNLEY, of the Royal Naval Division, R. E., 
formerly an electrician in the Manchester electricity department, 
has been killed in action in the Dardanelles. He was 31 yearsof age. 

Drummer CHARLES CAWLEY, aged 34, an employé at the elec- 
tricity works, Bolton, has been killedinaction. Heserved through 
the South African war. 

Corporal JOHN BasNETT, of the 8th Battalion, Rifle Brigade, of 
Salford, who is unofficially reported killed, was 23 yeara of age, 
and formerly employed at the British Westinghouse Worke in 
Trafford Park. 

WILLIAM LoNGWORTH, of Farnworth, has been awarded a 
D.C.M. When the British submarine E 15 ran aground in the 
Dardanelles, Longworth was one of the men who volunteered from 
H.M.S. Majestic to go in the picket boat and blow the submarine 
up to prevent it falling into tbe hands of the enemy. During his 
career in the Navy Longworth learned the business of an elec- 
trician, and took up work at Lord Ellesmere's Brackley Pits on 
leaving. When the war started he rejoined as an electrician. 

Sapper GEORGE LEWIBS, of the 14th Signal Co., 14th Light 
Division Royal Engineers, who was a switchboard attendant at the 
Chesterfield Corporation Electricity Works, has been killed in 
action. He enlisted on September 7th, and was drafted to Belgium 
a few months ago. 


NEW COMPANIES REGISTERED. 


Runbaken Magneto Co., Ltd. (141,311) .—This company 
was registered on August 18th, with a capital of 53.000 in £1 shares, to take 
over the business of magneto manufacturers carried on by J. H. Runbaken 
and Co., and to carry on the same and the business of manufacturers of spare 
parts for magnetos, ignition apparatus, and all kinds of electrical apparatus, 
electrical engineers and manufacturers, etc. The subscribers (with one share 
each) are: S. H. Flynne, Camp House, Broughton, Manchester, electrical 
manufacturer; J. H. Runbaken, 50, Nelson Street, Chorlton-on-Medlock, Man- 
chester, manager, Private company. The first directors are J. H. Runbaken 
(managing director), Н. P. Flynne and S. H. Flynne (all permanent, with 
4,182, £39 and £130 per annum as remuneration). Qualification, 100 shares. 
Solicitor: W. J. Sharratt, 89, Fountain Street, Manchester. 


Lindsay and Williams, Ltd. (141,305).—This company 
was registered on August 18th, with a capital of £2,000 in £1 shares, to take 
over the business of an insulating material manufacturer carried on by H. R. 
Williams at Medlock Works, London Road, Manchester, as Lindsay and 
Williams." The subscribers (with one share each) аге: H. R. Williams, 941, 
Upper Brook Street, Chorlton-on-Medlock, Manchester, analytical chemist; A. 
Weaver, 2, Mount Street, Manchester, accountant, Private company. The 
number of directors is not to be more than six; the first are not named. 
Solicitor: W. H. W. Menzies, 9, Albert Square, Manchester. Registered by 
Jordan & Sons, Ltd., 116-17, Chancery Lane, W.C. 


Andover and District Electricity Co., Ltd. (141,980).— 
This company was registered on August 16th, with a capital of £10,000 in £1 
shares, to take over from Messrs. Crompton & Co., Ltd., the transfer of and 
all benefits and rights under the Andover Electric Lighting Order, 1915, to 
carry out and work the undertaking authorised by such Order, or to apply 
dircctly for and acquire any similar or extended or other Electric Lighting 
Order, and to carry on the business of producers and suppliers of clectric 
light and electrical currents or force, ete. The subscribers (with one share 
each) are: C. E. Sexton, Cofield, Redhill, Surrey, engineer; J. N. A. Houblon, 
Artillery Mansions, S.W., engineer; A. E. Mohring, Hurstpierpoint, Horn- 
church, engineer; E. H. Arnold, The Lawn, Addleston, engineer; H. W. 
Braine, 25, Hamfirth Road, Stratford, E., clerk; C. R. Lee, 15, Cheveley 
Terrace, Chelmsford, clerk; J. W. Davies, Tyson Villa, Tyson Road, Forest 
Hill, S. E., assistant secretary to a public company. Minimum cash subscrip- 
tion, seven shares. The number of directors is not to be less than three or 
more than six; the first are T. Webb, 45, Market Place, Andover; Dr. E. A. 
Farr, Heath House, Andover: and J. A. Houblon. Artillery Mansions, S. W. 
Qualification, £100 shares. Remuneration, £25 each per annum (450 for the 
chairman). Directors’ borrowing powers restricted to £5,000. — Registered 
office : 26, Bridge Street, Andover. 


Electro Alloys, Ltd. (141,329).— This company was regis- 
tered on August 20th, with a capital of £10.000 in £1 shares, to take over 
the existing inventions, rights and processes of E. B. Crombie relating to the 
precipitation of zinc and other metals, minerals and mineral oils, to carry on 
the business of metal merchants, metallurgists, metal separators and purifiers, 
engineers, electricians, consultants, plate makers, contractors, etc. The sub- 
scribers (with one share each) are: Н. C. Mossop, 62-3, Queen Street, E.C., 
solicitor; C. E. Warren, Weybridge Cottage, Cannon's Lane, Pinner, secre- 
(агу. Private company. The number of directors is not to be less than two 
or more than five; the subscribers are to appoint the first. Qualification, £100. 
Remuneration, £50 each per annum, Secretary (pro lem.): C. E. Warren. 
Registered office: 62 and 63, Queen Street, Е.С. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Ramsden Green, Ltd.—Particulars of £1,000 debentures, 
created August 4th, 1915, filed pursuant to Section 93 (3) of the Companies 
(Consolidation) Act, 1908, the amount of the present issue being £500. Pro- 
erty charged: The Soll daa a undertaking and property, present and future, 
including uncalled capital. No trustecs. 


Electro Flex Steel Co., Ltd.—A memorandum of satis- 
faction to the extent of £37,500 on July 30th, 1915. of debs. dated from 
December 19th, 1913, to September 29th, 1914, securing £745,000, has been 
filed.—Particulars of, £40,000 debentures, created Јшу Эп, 1815. hied pur- 
suant to Section 93 (3) of the Companies (Consolidation) Act, 1908. the amount 
of the present issue being 15.000. Property charged: The company’s unges- 
taking and property, present and future, incfuding uncaded capital. — № 
trustees, 


Banbury and District Electric Supply Co., Ltd.—Issue on 
March 2nd, 1915, of £900 debs., part of a series of which particulars have 
already been filed. 


Brecknell, Munro and Rogers, Ltd.—Particulars of £2,500 
debentures, created August 9th, 1915, filed pursuant to Section 93 (3) of the 
Companies (Consolidation) Act, 1908. the whole amount being now issued. 
Property charged: The company's undertaking and property, present and 
future, including uncalled capital. No trustees. 

Rawlings Bros., Ltd.—Charge on certain leasehold lands 
and messuayes dated August 9th, 1915. to secure all moneys due or to 
become due from the company to London County and Westminster Bank, Lid.. 
South Kensington branch. 


William Beardmore and Co., Ltd.—Bond and disposition 
in security dated Aug. 3rd, 1915, to secure £150,000 charged on certain lands 
in Kilpatrick, Dumbartonshire. -Holder: Secretary of State for War. 


Winscombe Electric Light and Power Co., Ltd.—Issue on 
July 17th, 1915, of 45870 debs., part of a series of which particulars have 
already been filed. 


Chloride Electrical Storage Co., Ltd. (35,389).—Cuapital. 
£135,250 in 62,000 pref. and 73.250 ord. shares of £l cach. Return datel 
May 26th, 1915. All shares taken up. £75738 paid оп 48,750 pref. and 
26,988 ord.; £259,512 considered as paid on 13,250 pref. and 46,262 ord. Mort- 


gages and charges: Nil. PM 
Everett, Edgcumbe and Co., Ltd. (*4,761).—Capital, 


£25,000 in 5,000 6 per cent. cum. pref., 19,997 ord., and 3 А" shares of £l 
each, Return dated: July 29th, 1915. 3.300 pref., 19,043 ord.. and 3 "A 
shares taken up. £11,496 paid on 00 ie 8,995 ord., and 1 ' K.“: £10,850 
considered as paid on 800 pref., 10, ord., and 2 “А. Flortganes and 


charges: £1,600. 
Merthyr Electric Traction and Lighting Co., Ltd. 


57,908).—Registered June 23rd, 1898. Capital, £100,000 in 6.000 pref. and 
14.000 brd. ш: of £5 each. Return dated May 31st, 1915. 6.000 pref. and 
8,000 ord. shares taken up. £70,000 paid. Mon and charges, £.48.400. 
Registered office: Electrical Federation Offices, 1, Kingsway, W. C. 


CITY NOTES. 
British Columbia Electric Railway Co., Ltd. 


AN extraordinary general meeting was held on 1 last 
week, at Winchester House, Old Broad Street, Mr. E. P. 
Norron presiding. The CHAIRMAN, in proposing resolutions 
authorising the directors to carry into effect agreements made 
between the company and the Vancouver, Fraser Valley_and 
Southern Railway Co., and the Vancouver Power Co., Ltd.. 
remarked that the agreements were necessary in order to 
comply with the Dominion law. The company had to get 
certain franchises in different districts, and they were not 
always able, conveniently to theinselves and profitably to the 
company, to take them out in the name of the parent com- 
pany. They had, therefore, to be taken out in the names of 
the subsidiary companies. The two companies in question 
were the vested owners of certain of the lines which were 
operated by the parent company, and the Dominion law 
required that if one company operated the line owned by 
another company, there must be an agreement setting out 
the terms under which it operated. and the agreement must 
be ratified by the shareholders of the respective companies. 
As they held the whole of the shares in the subsidiary comi- 
panies, there was no question of finance involved. 

The resolutions were agreed to. | 

Replying to a shareholder, the CHAIRMAN said that the beard 
had brought every possible pressure to bear upon the munici- 
palities to control the Jitney traffic which competed unfairly 
with their cars, and shareholders who had interests in British 
Columbia could help by using individual pressure in the 
matter. There was no doubt that they were not being fairly 
treated by the municipalities. but they were hoping that they 
would soon get proper recognition. 


Victoria Falls and Transvaal Power (Co, Ltd. 


THe annual general meeting was held on Friday lust. at Salis- 
bury House, London Wall, Mr. ARTHUR Iz. HADLEY (managing 
director) in the chair. In proposing the adoption of the report 
(p. 216), the CHAIRMAN, after referring: io the absence cf the 
Marquis of Winchester (chairman of the company). who is 
on active service, and to the death of Mr. Fricker (a director), 
said that the auditors’ certificate was again satisfactory. With 
regard to the sum of £41.654 to which they referred, that 
sum included £3,500 deposited with the Dresdner Bank on 
behalf of the debenture trustees and 47.700 deposited on 
behalf of contractors’ retentions. and was at their risk: the 
balance represented moneys which were remitted to Berlin 
prior to the war for payment of debenture interest in Berlin 
and which had, doubtless, been so paid out, but owing to 
the war it had not been possible for them to receive the dis- 
charged coupons. Turning to the balance sheet, the share 
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capital and first mortgage debenture capital remained at the 
ваше figure, viz., £3,000,090, under each heading. The second 
mortgage debentures outstanding at the date of the balance 
sbeet amounted to £1,543,920, and included the issue in Febru- 
ary, 1914, of 4650, 000. 82,580 of the second mortgage 
debentures had been purchased and cancelled during the year 
1914, the total amount redeemed by purchase to December 
Sist, 1914, being £106,080. Тһе creditors amounted to 
4422 158. Of this amount, £224,025 owing to creditors in 
London included a sum of £117,458 due to sundry debenture 
holders for interest accrued during the half-year ended 
December 3lst, 1914, but not гак until January Ist, 1915. 
With regard to the amount of £78,884 owing on contractors’ 
retention and general accounts, £7,721 was placed to a special 
account at the bank, and the remainder was included in the 
amount of £707,414 standing at the company's bankers and 
on loan, as was also the amount of £51,360 owing on contrac- 
tors’ general accounte. The profit and loss account showed 
a credit balance of £266,447. Nurning to the other side of the 
balance sheet, the items of leases of concessions and purchase 
of undertakings again showed a decrease on last year s figure, 
being £1,536,638, as compared with £1.561,302, the difference 
being accounted for by the usual charge for depreciation and 
by certain small items which had been written off or sold or 
transferred to other accounts. The next item was the expendi- 
ture on and in connection with power stations, buildings, 
equipment and land which had been increased during the 
vear by £395,759, in connection with the extensions they had 
made to the Simmerpan station and the installation of the 
extensions at Brakpan together with the expenditure on con- 
suiners' sub-etation equipments and transmission lines. Their 
investment in the Rand Mines Power Supply Co., Ltd., 
figured in the balance sheet at £3,492,494 after writing off 
reserve for depreciation. The amount at which this invest- 
inent stood in the balance sheet at December 318, 1914, 
showed an increase over the previous year's account of 
£130,366. The Victoria Falle Co. held 500,000 shares of £1 
each in the Hand Mines Power Supply Co., Ltd., together 
with a first mortgage bond fully securing the loan. The 
debtors and debit balances amounted to £60,571, and were 
all good and had practically all since been received by the 
company. The cash at bankers and on loan amounted to 
£801,633. The preliminary expenses again showed a decrease 
upon last year's figure of £2,500, the difference having been 
written off, together with all the expenses incurred during the 
period under review in connection with the issue of £650,000 
second mortgage debentures. Dealing with the profit and Joss 
account, the year's operations resulted in an increased gross 
profit over the preceding year of £87,871. In 1913 they carried 
to the appropriation account the sum of £467,823, and in 
respect of the year 1914 they had been able to carry to 
the appropriation account the sum of £555,694. The interest 
charge on debentures had increased from £203,920 to £934,849. 
The directors had applied the sum of £150,083 towards depre- 
ciation and certain writings off, carrying forward to the 
credit cf the profit and loss account the sum of £161,248, 
increasing that account to £266,447. Out of this sum the 
directors had paid a dividend at the rate of 6 per cent. per 
annum for the six months ended June 30th, 1913, and a 
further dividend at the same rate for the ten months ending 
April 30th, 1914. These dividends were paid on January 6th 
and June 21et, 1915, respectively, and accounted for £160,000, 
thus leaving a eum of £106,447 remaining to the credit of the 
account as against £105,199 at December 31st, 1913. He 
thought they might take this increase, which enabled them 
to distribute an additional £40,000, as very satisfactory, since 
it showed the continued and growing prosperity of the under- 
taking. The monthly profits obtained so far during this year 
had again shown satisfactory increases, and they hoped to 
pay off the arrears of preference dividend in two equal instal- 
ments with the next two dividend payments. e heavy 
capital expenditure necessitated by ihe recent large exten- 
sions to the plant of the company and the Rand Mines Power 
Supply Co. had now practically terminated, but from next 
vear onwards provision would have to be made for the 
redemption of the first debentures by annual instalments of 
£150,000. The sums arising from the provision made for 
depreciation had hitherto been required for extensions to the 
plants of both companies, but in future these annual provi- 
sions would be available for redemption of debentures. The 
times they were passing through made it a matter of extreme 
difficulty to forecast the future. but he might aay that if the 
gold mining industry and their undertaking continued to work 
ax at present, and every effort was being made in that direc- 
tion, the board did not anticipate any difficulty in meeting 
those charges. Since the last meeting the extensions to the air 
compressing plant at Rosherville had been completed, and 
since the issue of the report inforination had been received 
that the whole of the extensions of 33,500 H. p. of electrical 
plant at the Brakpan station was now in commission. With 
the plant installed, they would be able to meet any normal 
increase in the business, which still continued to develop 
steadily, without encroaching on the specified reserve plant. 

Replying to questions, the CHAIRMAN said that great strides 
had been made by the company, both last and this vear, 
which, he thought, were leading on to the time within a 
year or two when the ordinary shares would receive a divi- 
dend. The published reports this vear showed increases of 
between 20 and 25 per cent. over the same period last year. 

The report was adopted. 


Stewarts & Lloyds, Ltd.—Interim dividends for the 
half-year ended June 3Uth, at the rate of 6 per cent. per annum on 
the preference shares and 10 per cent. per annum on the preferred 
ordinary shares. 


Crossley Bros., Ltd.—Interim dividend at the rate of 
5 per cent, per annum on the cumulative preference shares and a 
dividend at the rate of 4 per cent. per annum on the ordinary 


shares. 

Aberdeen Suburban Tramways Co., Ltd.— The 
profit earned during the past half-year amounted to 41,864, and 
there is a balance of £3,810 at the oredit of the profit and 
loses account. It is proposed to add £1,500 to the amount at the 
credit of the renewal and depreciation acoount, which will then 
stand at £15,500; to pay a dividend at the rate of 5 per cent. for 
the past year ; and to carry forward £716. Negotiations with the 
Corporation of Aberdeen for the purchase Of the company’s under- 
taking are still pending. 


Manaos Tramways and Light Co., Ltd.— The report 
for the year ended Aprii 30th, states, according to the Financial 
Times, that the gross receipts amounted to £110,420, a decrease 
of £22,457; the expenses were £84,240, a decrease of £12,608 ; 
and the net earnings £26,180, a decrease of £9,848. The tali in 
exchange has resulted in a loss of £6,180 on remittances during 
the year. After providing for interest, London charges, &c., 
placing £1,725 to debenture sinking fund and £300 to depreciation 
on furnitare, there remains a profit balance of £4,002 to be carried 
forward. The State, Federal and Municipal Governments are still 
in arrears with their accounts, although as a result of strenuous 
efforts some collections have been made during the year, and it is 
hoped that further collections will be made in the near future. 


Montreal Tramways Co.—For the year ended Jane 
80th the gross earnings decreased $617,572, the operating expenses 
$492,118, and the net earnings $125,454. The ratio or operating 
expenses to earnings was 56 92 per vent., compared with 58°89 per 
cent. last year. The.sum of $212,732 has been charged to contin- 
gent renewal account representing expenditures made for special 
renewals. In addition, $666,430 has been expended for the main- 
tenance of plant and equipment, and charged to operating expenses, 
making the total expenditure daring the year on upkeep $579,162. 
The gross earnings were $6,525,282 ; operating expenses, $3,713,996 ; 
net earnings, $2,811,235. There hus to be deducted :—City per- 
centage, $414,149 ; interest on bonde and loans, $825,415 ; interest 
on debenture stock, $800,000; taxes, $92,800; dividend (10 per 
сеш) $278,880; contingent account, $275,000. Balance, surplus, 

124,991. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


The excellent naval news of the beginning of the week had 
a marked effect upon the sentiment of the Stock Exchange. 
Prices were not greatly affected. Those who expected that 
advances would occur probably do not quite realise the condi- 
tions existing in the money markets at the present time. 
Without the aid of speculation to fan them, markets are bound 
to reinain quiescent, dependent for their support upon what 
money remains over from the national subscription to the War 
Loan. Moreover, a large amount of capital is being held in 
reserve. All our economists and financial guides have told us 
that the country may need another loan soon after the end 
of the current financial year; and there is no doubt that 
reserves are being husbanded as much as possible, in order to 
conserve strength for the next requirements upon the national 
purse. 

Germany is stated to be on the point of issuing a forced 
loan; and, from the details which have filtered through to this 
country, it is evident that drastic steps are to be taken with 
a view to replenishing the war chest—steps so drastic, indeed, 
that they may be fairly held to lead directly to the paths of 
peace, inasmuch as the adoption of a forced loan is about the 
lowest rung which can be reached by a nation before it drops 
off into bankruptcy. 

The Electricity markets are steady enough, with the excep- 
tion of Home Railway stocks, where prices continue dull. 
Central London ordinary is on offer in the neighbourhood of 
12. Metropolitans and Districts are unchanged, but Under- 
ground Electric Incomes, after being up to 751, reacted to 74. 
The North-Western preference stock, issued a fortnight ago 
in order to complete the electrification of part of the system, 
has gone back a little to 3 premium. 

The question of exchange with the United States of America 
becomes daily of more pressing consequence. and all kinds of 
panaceas have been put forward in order to alleviate the situa- 
tion caused by the enormous excess of American exports to 
this country over the imports received there from us. Tt is 
expected that a British loan of substantial amount will be 
placed in New York, with a view to correcting the exchange 
discrepancy. Without being accused of jobbing backwards, 
we ma be permitted to repeat the opinion that. had a goodly 
slice of the June War Loan been offered to the United States, 
with the provision that interest would be paid free of income 
tax, the necessity would not have arisen for paying higher 
rates now. 
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New York Telephone bonds have risen to 99, so that this 
Security is actually higher than the British War Loan, bearing 
the same rate of interest. The American gamble in war 
specials," however, has received a sharp check, and prices 
came down with a jerk—due principally to.the German out- 
rage upon the Arabic, with its consequent loss of American 
life. Nevertheless, the Stock Exchange has firmly made up 
its mind that the United States is not likely to be drawn into 
the struggle—at all events, so long as she is making hand- 
some profits out of munition отан but apparently the 
apprehension of diplomatic relations being broken off between 
Washington and Berlin has been sufficient to scare some of 
the American gamblers, who have carried up munition prices 
to inflated levels. 

In the Electricity Supply market, falls of 5s. have taken 
place in City of London ordinary and in Westminster prefer- 
ence, the price of the latter being reduced to 41. It is only 
when orders come in that prices get a practical test at all; so 
that the offer of a few Westminster preference at 44, finding 
no immediate buyer, had the effect of putting the price down, 
just as others would probably give way if shares came to 
market. A well-known dealer in industrials put the case 
succinctly when he declared that all the 4 per cent, debenture 
stocks should be lowered to 80, the 44 per cents. to 90, and 
preference shares to a standard at which the return would be 
approximately 54 to 6 per cent. on the money. "This generali- 
sation is somewhat sweeping, but will robably be found to 
come true enough during the progress of the war. To return 
51 per cent. on the money, a £1 share would have to stand at 
18s. 1}d., from which quotation other calculations can be easily 
worked out. 

Great Northern Telegraphs are 2 higher at 35, but the rest 
of the Telegraph group is a trifle undecided. Eastern ordinary 
lost a point, and Globe ordinary at 9} shed their improvement 
of the previous week. The hurricane in Jamaica has had no 
effect upon the cable market. The activity in Marconis hae 
not been resumed, although the price of the shares keeps very 
firm at 39s. 6d. In consequence of the fall in American rails 
and “ war specials," the price of Amercian Marconis dropped 
to l7s. 6d., from which there has been a small recovery. 
Canadians are scarcely moving, the price keeping about 
6s. 3d.; while Marconi Marines are a shade harder at 24s. 6d. 

At the meeting the other day of the Victoria Falls & Power 
Co., the chairman spoke with a cautious optimism, which had 
à strengthening effect upon the price of the shares. The pre- 
ference continue to be done about 15s. 94., and the 54 per 
cent. second debentures at 853. At this price, the last-named 
pay £6 8s. 3d. per cent. on the money. "There is a little busi- 
1 дош also in the ordinary at about the previous price of 
4s. 9d. | 

Foreign electric issues аге mostly easier again. Definite 
steps are still lacking in the direction of pacifying the Mexican 
chaos, so that the warning held out here against putting too 
premature a trust in peace rumours has, unhappily, proved to 
have been justified. Mexican Tramways first mortgage bonds 
lost 5 at 45, and the other Mexican descriptions have “dried 
up," to use the market colloquialism. Anglo-Argentine Trams 
have again suffered, though the 5 per cent, debenture stock 
ls т point higher at 72; the first preference shares slid back 
to € Z. 

The Northern Light & Power Co. is having its affairs over- 
hauled on the spot at Dawson City by a member of the Stock 
Exchange; and it is quite possible that the concern may be 
set upon its legs once more, under his able direction. Cana- 
dian General Electric 7 per cent. preference stock is attracting 
some little attention at 107; and Shawinigan Water rights are 
dealt in pretty frequently every day, on the basis of 3—1. 

British Electric Traction stocks are changing hands at about 
75 for the 6 per cent. preference, 44 for the 7 per cent. pre- 
ference, 12 for the 6 per cent. preferred ordinary, and 83 for 
the deferred; while the first debenture stock is nominally 78 
and the 44 per cent. second debenture. stock remains at 60. 
London & Suburban Traction ordinary were dealt in a few 
days ago at 1s., and the 5 per cent. preference at 6s. 9d. In 
other Home tramway descriptions there is little doing. Brazil 
Tractions have gone back a little to 48}, on a shrinkage in the 
Rio rate of exchange; the 6 per cent. preference shares are 
steady at 85, 

The Manufacturing group is firm. Callender’s and Henley's 
debenture stock have been marked down to 92, and will pro- 
bably shed two or three more points before they attract sup- 
port. It is in cases such as these that a 42 per cent. debenture 
stock has to be valued, in the light of the War Loan standard. 
at about 90, whereat the return on the money is the round 
9 per cent. British Insulated ordinary are still offered, and 
the quotation is lowered nominally to 10§, although bids are 
wanted. Apart from these, the market is generally good. 
Electric Constructions were inadvertently marked down to 
lls. in our lists of last week, the shares being confused with 
those of another company. The present quotation is firmer at 
13s. British Westinghouse preference 1s. 6d., and various 
other shares connected with this market are distinctly on the 
mend. At the same time, it must be said that business is 
quiet and that public interest remains on a small scale. Bab- 
cock & Wilcox keep about 238. 9d. e armament group on 
the whole is dullish, inclined to bend a little here and there. 

far as rubber shares are concerned, orders are on a scale 
too limited to affect prices to any extent. The price of the 
raw material is the merest shade under 2s. 5d. per lb. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Hows ErLzcTRIOITY COMPANIES, 


Price 
Aug. 24, Riseorfall Yield 


Dividend, 
1914. 1916, this week, p.c. 
Brompton Ordinary .. os ee 10 8 — £6 5 0 
9 7 per cent, Pref, ees se 1 72 em 4 10 4 
Charing Cross Ordinary * b 4 xd — 6 5 0 
do. о. до, dà Pret, . 4 4xd — 5 12 6 
do. do. Оу Pref, ee se 92 — b 16 2 
do. 4 Deb, ee ee ee ee 4 80 — 5 0 0 
Chelsea  .. sæ. 5 43 — Б 14 
City of London ya 9 122 — 1 11 6 
do. do. 6 cent, Pref, 6 ll — 6 2 1 
do. do, 5 6 e se es 6 100 — 5 0 0 
Oounty of London A se же 7 1 — 618 4 
о do. 6percent, Pref, .. 6 * — 514 8 
do, do, lst De [] ee ee d 90 — 6 0 0 
do. do, 2nd Deb. Bb — 5 6 0 
Kensington Ordinary .. 9 xd — 7 4 0 
London Electric .. m ba 4 1 — 8 B 4 
do. do. 6 per cent. Pref, 6 4 — 664 
do. do, 4 e ' „ ees 4 BO — 5 0 0 
Metropolitan ee ees ee 23 xd — 6 7 8 
do. per cent, Pref, By — 6 0 0 
do. eb. ees ee 90 — 6 0 0 
do. Deb. ee se 70 a b 0 0 
Bt. James' and Pall Mall es .. 10 63 — 18 2 
do. do, do. 7 per oent. Pref, 7 63 — 612 0 
do. do. do. 83 eb. ee ee 84 170 = 5 0 0 
South London ee ee se ee b 94 енмә 6 19 0 
Westminster Ordinary .. 2e oe 9 Ө — 618 4 
do. 4% Pref, se es ee 44 4 — 1 5 9 0 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am, Tel, Pref, ee ee es 6 98 — 6 2 6 
do. Det, ee ee ee 14 21} — 7 1 2 
Chile Telephone .. ee ees ee P B at cum 5 18 5 
Cuba Bub, Ord. ee ee 5 = 6 1 В 
до. Pref, .* ee ee ee 10 16 — 6 13 4 
Eastern Extension P sie es 1 11 — *7 5 6 
0. Deb. E ee 4 79 = Б 9 1 
Eastern Tel, Ord. * se ee se q 116 —1 ч 19 6 
йо, Bà Pret, ee es ee 8% 70 — 5 0 U 
do. 4 Deb, ee ee 4 81 — 4 19 0 
Globe Tel, and T. Ога... oe 6 94 — 1 7 4 4 
do. Pref, ee ee se 6 10 — 6 0 0 
Gt. Northern Tel. T 25 oe 292 85 +2 6 5 9 
Indo-European .. on өө . 10 50 — 610 0 
Marconi ee ee ee ee ee 10 183 + ў 5 1 6 
New York Tel. 44.. "^ $e . 4 99 +1 411 0 
Oriental Telephone Ord, ee . 10 2 — 5 0 0 
do. Pref, ee ee 6 lj — 5 6 8 
Tel. Egypt Deb, ee ee ee 4А 80 — b 0 0 
United R. Plate Tel, Й oe 8 4 — *8 6 6 
do, Pref, . se 6 4 — 6 2 7 
West India and Pan, .. oe ee 1 là — 8 17 9 
Western Telegraph oe ee - 1 114 — *6 19 0 
do, 4 Deb, ees ee 4 81 — 4 16 5 
Номе Rats. 
Central London, Ord. Assented ba 4 72 —1 511 1 
Metropolitan ee ee ee ee 1 234 — б 6 5 
U dergroun ame Oda = Nil 11 - Nil 
nde ectric nary өө — 
0. do. e A "n ee ee Nil 5/ — Nil 
do, do. Income 6 74 — $ 9 5 0 
FonREiGN Trams, &0, 
Anglo-Arg. Trams, First Pref, os 22 — 8 7 111 
do. 2nd Pref. .. “6 of 83 — 717 2 
йо. 4 b. ee ee 4 71 — Б 12 7 
do, Deb, . . 4% 72 am 8 6 5 0 
do. b > ө Б 72 +1 619 0 
Brazil Tractions ee ee ee ee Bà 483 xd т» 2 7 2 10 
Bombay Electric Pref. .. sė o 6 103 +i 517 1 
do. 4% Deb, ee ee 5 87 а= 6 8 0 
Mexico Trams ,. ic we % N 88 — Nil 
o. б per cent, Bonds „ — 45 —6 Nil 
o. 6 cent, Bonds .. — 85 — Nil 
Mexican Light Common өө .. Nil 95 — Nil 
do. Pref. .. $e s. Nil 80 — Nil 
do. Ist Bonds e пр 40 — — 
Adelaide Sup, 6 per cent, Pret, se 6 Б — 6 0 
do, 6 Deb. ee ee ee 5 98 — b 2 0 
MANUFACTURING COMPANIES. 
Babcock & Wilcox oe ee ee 14 2 Ж — 6 8 6 
British Aluminium Ord, * 5% Б 5 — 114 1 
do. Pref. es ee 6 18 — 6 9 9 
British Insulated Ота. ee ee ees 15 1 — А 7 1 2 
do. Pret. ee es ee 6 = 4 6 2 2 
British Westinghouse Pref, .. 25, 7 82/6 +1/6 976 
do. 4 Deb. es ee ee ee 4 68 — b 14 4 
do, 6 р. lien ee ee ee 6 101 "eal b 19 0 
Callenders .. за * os . || ll — 6 16 4 
do. 5 Pref... ee ee es Б 4% — 1 6 ll 8 
do. Deb. ee ee es 43 92 < 8 4 17 9 
Castner- Kellner. is de «v 15 — 412 6 
Edison & Swan, £8 ра... sí .. Nil ПЁ — Nil 
do. do. fully paid + .. Nil 1 — Nil 
do. do. 4 Deb. 4 60 — 6 13 4 
do. do. 5% Deb. 6 60 — 8 6 8 
Electric Construction . me 6 13/- +9/- 9 48 
do. do. Pret, 7 19/- — 1 
Gen, Elec. Pref, ee ee 6 93 — 6 6 4 
Henley ee ee ee ee ees 90 14 — *8 8 8 
do. Pref, ee es ee se 4i — 4 14 9 
do. Deb. ee ees ee ee 92 —3 4 17 9 
India-Rubber * $e е eo X 82 — 514 8 
Telegraph Con, ee oe ee ee 20 81 * 7 15 0 


* Allowance made for dividends being paid free of income-tax, 


| epee а л са 


Ryland's Electro-Plating Co., Ltd. — The report 
states that, after making the requisite provision to cover discounts 
on outstanding accounts, bad and doubtful debts, &с„ the profit 
for the year is £41. The directors regret that the year’s trading 
has resulted in such a small profit, but considering the special 


circumstances they trust the shareholders will not be disappointed, 
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LAMP AND LIGHTING DEVELOPMENTS 
IN THE NEAR PAST AND FUTURE. 


Br L. OROUCH. 


(Concluded from page 228.) 

Tungsten lamps have made concealed or indirect lighting 
on various systems economically possible and, particularly 
in the case of half-watt lamps, practically essential for 
interiors owing to the high brilliancy of the source. Parely 
indirect lighting gives extraordinary uniformity of illumina- 
tion and absence of shadows—to a degree which is not 
obtained in any other system of lighting and which is, in 
the writer's opinion, neither desirable nor agreeable for 
ordinary purposes. A certain percentage of diffused direct 
lighting greatly increases the efficiency and utility of the 
lighting, and certainly makes it more lively and less 
oppressive. Psychological effects vary with every subject, 
but most people appear to experience a more or less 
depressing effect from entirely indirect lighting and a sense 
of being confined and оп show." The lighting obtained 
may resemble daylight very closely in diffusion and colour, 
but no one would for a moment think that the lighting was 
really natural. 

This raises the whole question of whether perfect uni- 
formity of lighting and “ daylight effect is really desirable 
in ordi interiors by night. For any work involving 
colour matching it is, of course, essential, and artificial day- 
light can be approached more accurately the more one is 
willing to spend on light wasted in special colour filters. 
Perfect uniformity of lighting is not natural; it is essenti- 
ally artificial, and to most, people it is more or less depressing 
and certainly not restful. The only completely successful 
an a imitating daylight illumination (assuming the latter 
to be worth imitating, which it is not always), is to allow 
artificial and natural light to enter by the same openings, 
the amount and quality of each being the same. The cost 
of such artificial lighting is usually prohibitive. | 

Closely associated with the effectiveness of lighting is that 
of colour. The number of strongly coloured light sources 
is во limited that outspoken remarks are apt to be given an 

lication which is not intended. Yellowish and 
light is the miost suggestive of ease and comfort, and there 
is every reason to support the common preference for these 
tints, for artificial light/ng in streeta and homes is generally 
required during hours when most people are “ off work." 
The cold light of efficiency is naturally more appropriate 
to offices, shops and workshops. On going towards the 
blue end of the spectrum, colours become (to the writer at 
least) more depressing and finally produce a sort of 
aggressive morbidity. Undoubtedly yellow-green light is 
that to which the human eye is most sensitive, but ita 
prc ee effect is not pleasant. It is well expressed 

у а line in a certain book on stage effects For weird 
or murder scenes —green light ! " 

The high intrinsic brilliancy and mechanical concentra- 
tion of source in tungaten lamps makes the latter eminently 
suitable for a variety of optical applications, such as light- 
house, motor-car and locomotive projectors, “ magic” 
lanterns and cinematographs, signalling purposes and 
examination by translucence. The efficiency and almost 
point-focassing of small half-watt lamps undoubtedly gives 
them a great future in all of these applications, and in 
headlights for motor-cars, the smallness of the source should 
favour the elimination of dazzle by baffle disks, partial 
obscnration of bulb and so on. 

Progress is slow in our endeavours to secure high 
efficiency lamps of low intrinsic brilliancy. Useful aa the 
principle of intermittent, super-incandescence (applied a 
year or two ago by a certain French scientist) may be in 
epecial signalling, photographic, cinematographic and other 
services, it does not provide a cold light, and its limiting 
efficiency would appear to be necessarily less than that which 
can be approached in ges-filled tungsten lampe (as they are 
worked nearer the melting point of tungsten) owing to the 
los in intermittently heating and cooling a number of 
filaments which cannot, under any circumstances, be worked 
even momentarily above that limiting temperature. 


Much is still to be hoped for from tube lamps, and some- 
thing in the way of a super-Geiseler tube would fulfil most 
of our ideals. 'The mercury lamp is far from a cold light, 
and in its latest form—the quartz lamp—it follows the 
trend of all incandescent lamps towards higher temperatures 
and more intense incandescence. The green mercury arc 
seems to have a field of permanent utility in photographic 
work and as a rectifier. The quartz lamp is undoubtedly 
valuable for sterilising purposes (though recent researches 
with the oscillating spark threaten its position in this field), 
and, as an illuminant, it has good industrial prospecta, 
particularly for direct connection to 400-600-volt circuits 
(in conjunction, possibly, with iron wire variators eteadying 
the terminal P. p.). 

The Moore lamp does not seem to gain the popularity to 
which ite merits entitle it. On the plain basis of watts per 
candle, it is not an efficient lamp, but, allowing for all losses, 
an overall consumption of 1:5 to 1:7 watts per 0. p. is obtain- 
able, and this compares very favourably with the corresponding 
overall efficiency of most direct and semi-direct systems 
using high efficiency lamps in conjunction with such fittings 
as to produce diffusion and soft shadows comparable with 
those of the tubular lamp, which yields only 50 С.Р. per 
yard run as against 450 C. P. for the neon and 1,000 C. P. for 
the mercury lamp.  Three-phase lamps can be conveniently 
arranged. The writer believes that careful quantitative 
investigation of the possibilities of the Moore lamp is well 
worth while in a variety of services. In lighting facades, 
long corridors and large rooms it gives excellent results well 
worth a slight sacrifice in efficiency. 

The neon lamp has the advantage of higher efficiency, 
lower working voltage, and smaller electrode loss (making 
practicable shorter tubes). Its intrinsic brilliancy is con- 
siderably greater than that of the Moore lamp, but still very 
low, and consumption down to 0°5-0°6 watt per spher. C.P. 
is claimed as overall efficiency. The light is entirely 
deficient in blue rays, which makes it very useful for photo- 
graphic dark rooms where plenty of non- actinic light is 

uired. It may yet prove possible to blend eatisfactorily 
ight from neon and mercury lamps, but the rosy-light of 
the neon lamp is one of the most acceptable monochromatic 
lights for many classes of interiors. 

The chief obstacles in the way of tube lighting on low 
brilliancy systems are: (1) The first cost of installation, 
which should be reducible; (2) relatively low efficiency in 
candles per watt, which efficiency is materially increased 
when overall efficiency from supply mains to eye is con- 
sidered ; (3) considerable length of lamp necessary to reduce 
the specific importance of the electrode loss. In the latter 

t neon lamps are much superior to the Moore type, 
and there is no reason to suppose that yet better results 
cannot be obtained. If it be attempted to get really exten- 
sive application of tube lamps, a service would probably 
have to be organised to clean and refill them in situ, at 
intervals. This need not be a costly matter; indeed, it 
should reduce maintenance costs to an unprecedented level. 

Supposing that they enjoy no wider field, low brilliancy 
tube lamps are likely to find increasing application in 
advertising, decoration and display lighting of all kinds, and 
it would be a pity were their possibilities overlooked till too 
late by firms in this country. Some 50 years ago experi- 
mente were carried out in lighting mines by Geissler tubes, 
and it does not seem improbable that modern tabe lamps 
could find very useful application in this service, at any rate, 
in the main galleries of e 

Drawn wire is established standard material for tungsten- 
filament lamps; there is little left to desire in its mechanical 
strength and durability in service, and by following present 
lines of development, we may hope to approach 0:33 watt 
per candle efficiency, corresponding to the melting point of 
tungsten. The working temperature of the present half- 
watt lamp is about midway between that of the ordinary 
tungsten lamp and the melting point of tungsten. Due to 
the direct and definite connection between filament dimen- 
sions, resistance and candle-power, low voltage supply is 
inherently more favourable than high voltage to filament 
lamps in respect of durability and efficiency. Vacuum tung- 
sten lamp manufacture has been so far perfected as to remove 
the disabilities of high voltage lamps in these respects almost 
completely, and the use of anto-transformers is only per- 


282 


THE ELECTRICAL REVIEW. 


[Vol 77. No. 1,970, AUGUST 27, 1915. 


sisted in in odd cases. Where still used their light load 
current costs the consumer more than his saving on load, as 
compared with high-pressure lamps (unless he puts up with 
the appreciable inconvenience of switching out the trans- 
former last thing at night*), and the effect of a number of 
auto-transformers on the power factor of a lighting net- 
work is very objectionable. 

Althongh the auto-transformer is obsolete as an accessory 
in ordinary tungsten lighting, there is likely to-be a marked 
recrudescence in its use with half-watt lamps. It may fairly 
be assumed that a big demand for 200 and 100-c.P. gas- 
filled lamps will arise in the next few years—probably soon 
after the declaration of peace and directly lamp manufac- 
turera start the demand by advertising the possibilities of 
such lamps. At present manufacturers are taking no steps 
to “ boost the low candle-power half-watt lamp (much to 
the relief of central station engineers 1), but the time will 
come, and may come soon, when the demand for such lamps 
will rise rapidly and irresistibly. 

At present 50 and 100-с.р. half-watt lamps are available 
only up to 10 or 20 volts, f and if auto-transformers be used 
at the distribution box, wiring troubles are in store. A 
house wired none too liberally for carbon-filament lamps 
can employ 1-watt lighting with a large factor of safety, 
bat, even at 25 volts (which represents the probable limit of 
voltage for 50-100-C. P. half-watt lamps for some time to 
come), f the current to be carried is 1} to 2 times as great 
as for 200-250-volt carbon lamps of the same candle-power, 
and 5 times as great as for corresponding 1-watt lamps. 
The position is that wiring troubles are ahead, if fractional 
reductions in watts per candle are obtained at the cost of 
lower working voltage and auto-transformers are used to 
feed a wiring system designed closely for use with lamps of 
somewhat poorer efficiency but considerably higher voltage. 
Consumers on low voltage А.С. systems will be the first to 
benefit (and their station engineers the first to suffer) by 
the extensive use of half-watt lamps in domestic lighting. 
When so used these lamps must, of course, be half frosted, 
or used in an appropriate diffusing fitting, but there is no 
difficulty therein, and the writer believes that half-watt 
lamps will be used extensively in small interiors (from A. 0. 
supply) directly the makers care to start the ball rolling. 

The wiring difficulty and the poor power factor of 
ordinary auto-transformer installations can be overcome by 
using a small auto-transformer for each lamp, mounted near 
the latter and forming part of the local switch circuit. 
Under the name “ redactor,” such auto-transformers are 
much better known on the Continent than here. The 
writer believes large numbers will be used in connection with 
low voltage half-watt lighting, and that it would be worth 
our while to take up their manufacture and marketing. 

But very little, if any, low-pressure wiring is required 
where reductors are used, and the transformer is only in 
circuit when operating on full load ; power factor from 
96 per cent. to practically unity is then obtainable accord- 
ing to wattage of the appsratus. For ordinary tungsten 
lamps, reductors have often been incorporated in the lamp- 
holder, but this is undesirable for half-watt lamps, owing to 
the heat developed by the latter. If circumstances call for 
the use of a number of siz2s of lamp, the high candle-power 
units may be connected directly to the mains and reductors 
(not necessarily all for the same secondary pressure) used 
with the smaller units. Already there are available 1,000- 
9,000-c.P. nitrogen-filled lamps for direct operation on 
pressures up to 240 volts. Lamps of 400 C.P. are available 
up to 130 volts, T but 10 per cent. saving in consumption is 
effected by working at 25-60 volts. For 200-candle-power 
lamps, a reductor giving a secondary pressure somewhere 
between 15 and 50 volts is suitable; for 100 c.P., between 
10 and 20 volts, and for 50 С.Р. only 6 or 8 volta. There is 
no apparent obstacle to the wholesale use of such lamp and 
reductor combinations, and it would be worth while install- 
ing a small converter in many cases where D.C. supply is 
alone available. 


* The writer has the privilege of knowing several careful people 
who habitually switch off at the main each night and go to bed 
by candle-light. 

f The above article was written prior to the advent recently of 
new sizes of both high and low-voltage half-watt lamps, referred 
to in our issue of July 9th ; 60-0. p. 50-volt, 120 0. P. 100-volt, and 
200 C. P. 200-volt lamps are now available,—Eps. ELEC. REV, 


There are two categories in which reductors should be 
specially useful: (1) Shops, &c., where best results are 
desired from 600-1,500-c.P. lamps. (2) Small users wish- 
ing to realise the economy of half-watt lamps in 50 and 
100-c.P. units. The shopkeeper could use reductors of 
4-1-KWw. output measuring 6 to 9 in. all ways, weighing 
20-25 lb., and giving a secondary pressure of 50 or 60 volta. 
Though only 8 to 5 per cent. loss would occur in trans- 
formation, which loss would be covered by the higher lamp 
efficiency and greater filament strength, it is doubtful 
whether the relatively costly and heavy reductors required 
are worth using, since surprising guarantees are already 
given with the higher candle-power high voltage half-watt 
lamps. The second case is, however, very different. Small 
candle-power half-watt lamps are available only for 20 volts 
and under, and suitable reductors for 25 to 150-c.». lamps 
measure 24 to 4 in., and weigh 13-2 Ib. for 50 с.р. up to 4 
or 6 10: for 200-c.P. lamps. About 10 per cent. loss occurs 
in transformation, but an overall efficiency of 0:6 watt per 
candle can be secured, and this is worth the cost of the 
reductor, which requires no special installation or wiring 
alterations. A 10 or 20-volt half-watt lamp is quite a 
robust article, and it is likely to be some time before 50 and 
100-c.P. unita are available for higher pressures. 

Filament lamp manufacture is now in the hands of a 


limited number of manufacturers —with great advantage in 


price and quality to the consumer. So considerable is this 
advantage that it would be ungrateful to lay too much stress 
on the use of watt ratings instead of candle-power and other 
little matters in which manufacturing convenience and not 
public preference is the predominant factor. After all, it 
is only by this means that so good and cheap lamps are 
available, and in the particular case of watts versus 
candle-power rating," the number of sizes are so numerous 
that the changing C.P. of various wattages can usually be 
covered nearly enough by the use of another wattage. 

There is, however, & risk that where lamps are sold by 
wattage, a man will go on using, say, a 50-watt lamp long 
after the candle-power obtained from that wattage has 
become objectionally high. 

The voltege at which filament lamps are operated affects 
the degree of realisation of the whole of the maker's 
rating—life, efficiency, candle-power, and watts. An 
admirable example of the dangers of a little knowledge is 
to be found in the case of the layman who, being advised 


same years ago to buy lamps for 5 volts higher pressure than 


the service volts, continues to do so to this day. At one time 
fairly good policy, the practice is now unnecessarily wasteful 
in light efficiency. If the service pressure be below rated, 
the effect is the same as if the congumer buys an over- 
voltage lamp, and if both conditions exist together, there is 
soon а dissatisfied consumer. Many central station 
engineers still overlook the fact that, where energy meters 
are used, low supply voltage means proportionate loss in 
revenue ; if only ampere-hour meters are used, it means 
corresponding gain. 

A matter in which the interests of all parties coincide is 
that of the three voltage rating of lamps. Central stations 
continue to be erected at an extraordinary rate in this 
country (unfortunately often to gratify parochial pomposity 
where bulk supply from an adjoining area is dictated by 
every other consideration). In either case—whether 
generating or transforming down from a H. r. line—it would 
be very advantageous from the lighting point of view to 
keep off 100, 110, 200, 220 and other “ overcrowded " 
pressures. By arranging supply at 105, 115, 205 or 225 
volta, lamp manufacturers could be given & means of econo- 
mising manufacture and benefiting consumers thus directly, 
and also by closer and more uniform rating. 

Problems connected with the home supply of lamp-cap 
stampings, glassware of all kinds, and other lighting materials 
and accessories, have already been dealt with in these 
columns. The standardisation of small lamp manufacture 
is a reform which has been slowly developing for some time 
past, and which ought to take definite shape at this junc- 
ture. There is no reasonable justification for the present 
multiplicity of voltages, candle-power, filament arrange- 
menta, bulb sizes, and so forth. One of the most interest- 
ing and valuable applications of small filament lamps is to 
miners’ hand lamps. Some types on the market, though 
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conf to Home Office requirements, are obviously 
foredoomed to failure. Though the official tests are severe, 
they do not discriminate completely between lamps which 
are a sound engineering job and those which, as a whole, 
are not. 

On the other hand, certain of the official tests, particu- 
larly the apparently crude dropping testa, are often ridiculed, 
though they approximate closely to misuse, which may 
easily arise by carelessness or accident. With hundreds of 
lives literally depending on the prevention of a spark, one 
should not hesitate to insure against the grossest misuse or 
folly. Ribbed or corrugated cases of anti-corrosive steel 
alloy are likely to become standard, and though there is 


still room for advance in battery constraction, it is the 


charging and testing arrangements which make much of 
the difference between success and failare in wholesale prac- 
tical application. Not the least of the advantages of elec- 
tric lamps for miners is the possibility of switching off all 
but one or two lamps in the event of a number of men being 
imprisoned by a fall, so that, by using lamps in turn, instead 
of all at once, the horrors of darkness are not added to the 
victims’ ordeal. To prevent use of such a switch (and con- 
sequent irregular discharge of the various batteries), except 
іп case of emergency, a simple lead seal may be provided, во 
that the switch will only be used when really necessary. 

In concluding these. somewhat disjointed remarks, the 
writer trusts that due attention will be paid to some at least 
of the problems and developments he has mentioned, before 
regular routine is again adopted in the lighting industry. 


BRITISH ELECTRICAL TRADE WITH 
EGYPT. i 


By “ ANGLO-EGYPTIAN.” 


THE present war has disorganised the majority of our elec- 
trical manufacturing concerns. The export of supplies is 
curtailed ; stocks abroad are becoming depleted and, in the 
present circumstances, are difficult to replace. At the 
termination of hostilities a rush for electrical supplies may 
be anticipated. Stocks must be replenished, temporarily 
discontinued works will be resumed, and many important 
schemes awaiting the opportune moment will be embarked 
upon. Foreign competitors will be shut out of our 
Colonial markete, and British manufacturers will lay them- 
selves open to take advantage of the new commercial 
situation from which they alone should reap the benefits. 

Amongat others of the overseas markets which are 
already looked upon with an optimistic eye, is Egypt, which 
has hitherto been largely exploited by the important German 
and Austrian electrical houses, and also in a measure by the 
French; indeed it may be truthfully stated that during the 
last 10 years only a very small percentage of the total elec- 
trical material which has been imported into that country has 
been manufactured in Great Britain. For this sad state 
of affairs I am prepared to say that the fault largely lies 
at home. 

Let by-gones be by-gones," and let us prepare for the 
future, for the time will come when we may start afresh 
without the fear of foreign competition, as it is to be 
assumed that home competition alone will have to be dealt 
with. One must not, however, lose sight of the fact that 
practically the same circumstances will govern the condi- 
tions under which business will be carried out in the 
Egyptian market, the difference being solely that foreign 
competition will be eliminated. 

I trust that in making this latter statement I shall not 
be regarded as too optimistic, for is it not one of the great 
great advantages that we are fighting for at the present 
moment? It is but a natural sequence to the satisfactory 
termination of the war. 

As to what steps the enemy will take to circumvent this 
I am not prepared to say. But if one may judge from the 
thoroughness of their business methods, and the results 
obtained by them in the past with regard to our Colonial 


markets, we may safely anticipate a revival of their business 
tactics after the war. 

Various English electrical manufacturing companies have 
already announced their intentions of slipping into the 
breach caused by the recession of their antagonists from the 
Egyptian market. Several of these concerns are capable in 
all ways as regards manufactures, of supplying fully the 
requirements in that part of the world. But there are few 
amongst them who manufacture the complete range of elec- 
trical supplies catalogued by such firms as the A.E.G. and 
the Siemens combinations. And there are fewer still who 
have brought to bear upon the Egyptian market that system 
of organisation and thoroughness of business methods which 
have won for them practically the whole of the Egyptian 
trade. I speak with some knowledge of the Egyptian 
Government and other contracts which have been placed 
during the last 10 years, and I have in mind, in nearly every 
case, the reasons why contracts were awarded to foreign 
firms in preference to British manufacturers. 

The question which now arises is this: What was the 
reason for our failure in the past? The answer is that it 
was simply a question of price and organisation—two 
words which count enormously and which have a paramount 
inflaence in a sales department. In the majority of cases 
where British manufacturers have failed to capture Govern- 
ment contracts during the last nine years, I am of opinion 
that it may be attributed to one of the two foregoing reasons. 
Excessive cost may be traced to defective organisation as 
regards want of intimate knowledge of the market in 
which the goods were to be sold. The following will 
explain this fully. | 

Government tenders as regards electrical plant usually 
call for the plant to be erected on site and handed over in 
working order. a. x 

Payments are effected partly against shipping documents 
erection and tests on site, the balance, which is usually 
20 per cent., being paid after satisfactory working for, say, 
three months, or other pre-determined period. 

It is feasible to believe that it is in the unknown factor 
that the manufacturer meets his pitfalls. That is to say, 
he is in many cases at а loss to define correctly his real 
expenses after the goods arrive at the unloading port, which 
is usually Ta as Alexandria. To meet this deficiency 
he covers his estimate with a margin which would be 
unnecessary if he anderstood thoroughly the procedure and 
numerous item3 of expenditure to which the goods were 
subject on landing ; in addition, the intricate questions of 
supervision, labour, railway freight, cartage, cost of excava- 
tion and materials for erection, all generally form very 
important items in the estimate. 

These difficulties may be met by the appointment of a 
reliable and experienced commercial engineer as agent, who 
should assume responsibility for all goods after their recep- 
tion at the unloading port. In this manner the home 
estimating office will calculate all charges up to and includiog 
cif. Egyptian port, and will call upon their agent for a 
supplementary estimate concerning Customs’ daty, dock 
dues, inland freight, if any, cartage to site, storage, also 
supervising expenses, excavations, labour and materials, if 
the plant is to be handed over in running order. The usual 
procedure is for the agent to sublet the contract for excava- 
tions, foundations and brickwork. These vary considerably, 
depending upon the locality and cost of materials. In the 
case of large and important plants it is advisable to send 
out a supervising erecting engineer. Less important erec- 
tions may be carried by European erectors, whose services 
can be obtained locally at an expense of £12 to £20 per 
month, depending upon the capability of the individual. 
Assistance in the shape of Italian or Greek assistant engi- 
neers may be secured at £5 to £6 per month, but they are 
rarely to be relied upon for very accurate work, such as 
erecting engines, &c. Native labour is to be had for £3 to 
£4 per month, but workers of this class are little better 
than labourers. 

German, Austrian and French competitors go further 
than this. With the exception of the A.E.G., who do 
business through a firm of old-established agents having 
branches at Cairo and Alexandria, such firms as Siemens 
and Halske, Siemens Schuckert, Ganz & Co., and the French 
Thomson-Houston Co. are represented by branch house 
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under the control of technical commercial managers, aided 
by competent staffs. Each branch comprises also a retail 
department replete with large stocks of all classes of elec- 
trical supplies. Expenses are paid by retail sales and small 
contracts for electric light and wiring installations. The 
bulk of the stocks are on consignment, and are paid for in 
accordance with arrangements made with the parent firms. 

It seems, that with the exception of a few firms in this 
country who manufacture a complete line of electrical 
supplies, the branch system of doing business would be in- 
advisable on account of the diversity of material required 
p maintain an efficient stock. An easy method of getting 

ver this difficulty would be for a number of firms to colla- 
borate for opening a branch and subdivide the expenses and 
profits in accordance with their proportionate interests. 

If it is desired to cater only for the requirements of the 
various Government departments, then a local agent residing 
at Cairo is all that is necessary. Here it may be stated 
that all Government contracts involving machinery to be 
erected entail an agent with a local address. If, on the 
other hand, a general electrical engineering business is 
sought in addition to Government requirements, an agent 
carrying а complete stock of supplies, or a branch house, 
is necessary. 

The representative must be of good address and calcu- 
lated to make himself acceptable to such Government 
Officials as he will interview in the course of business. 
English is the official business language in Government 
circles, whilst the metric system is principally employed for 
weights and measures. A knowledge of French and Arabic 


is also necessary in Egypt, the use of the latter lauguage 


being absolutely essential in the Provinces. 

It may be useful to terminate these notes by giving some 
idea of the present situation in Egypt as our com- 
petitors. At the commencement of hostilities the British 
authorities carefully segregated the German and Austrian 
branches from their parent houses. The A.E.G. agents 
discontinued their representation and opened up negotiations 
with an important English manufacturing concern. 

The management of the Ganz & Co. and of the Siemens 
branches was taken over by certain of their English and 
Swiss employés. This step was taken with the approval of 
the British authorities who exercise control over their 
financial transactions. 

Goods of proved enemy origin coming into Egypt through 
neutral countries are confiscated, so that there is no possi- 
bility of stocks being replenished from sources which are 
prejudicial to British interests. 


THE USE AND ABUSE OF OILS ON 
MINING PLANT. 


Bx T. C. THOMSEN, B.Sc. 


{Abstract of paper read before the ASSOCIATION OF MINING 
ELECTRICAL ENGINEERS.) 


THe owners of many large plants have seen the advantage of 
having an engineer responsible for the lubrication of their 
engines and machinery, and in plants which are not large 
enough to justify the employment of an engineer for this 

articular work, it has been found advantageous to have a 
fabricating engineer to inspect the plant occasionally, report 
on the lubricating conditions, and offer suggestions as regards 
economy and saving in power. 

Many important institutions controlled by Government, or 
large concerns, also electric supply authorities, when inviting 
tenders specify certain chemical attributes in the oil. This 
practice is wrong, because chemical readings do not show the 
lubricating properties of an oil, for the reason that it is 
possible to duplicate a high-grade oil on the basis of chemical 
tests by means of an imperfectly manufactured and inferior 
article. Although the chemical tests may be the same for 
the two oils, the results can be widely different in actual work. 

The only accurate way of testing lubricants is to try them 
under working conditions, where they are to be actually used. 

The question might be asked whether introducing a higher 
grade of oils would not increase the total cost of lubrication. 

u reply, experience has proved that in a large number of 
plants the costs of lubrication over a period may even be 
lower than with lower grades of oil in use. In other cases the 
cost may possibly work out a little higher, but this increased 
cost will be balanced by other benefits. It is here that the 


services of a lubricating expert become desirable. He should 
eelect high-grade oils for the portion of the plant where such 
oils-could be used to advantage, and if the lubricating condi- 
tions are not favourable to the introduction of high-grade oils, 
he may suggest ways and means by which better lubricating 
appliances or better methods of handling the oil can be intro- 
1 so as to make the introduction of better grades of oil 
possible. 

When talking to men directly interested in the successful 
running of machinery, one is often assured that they have no 
trouble; the idea being that the machinery is operating with- 
out any unusual heating of bearings or engine parts. In many 
such plants, however, the mere change from low-grade oils to 
better grades has effected a saving in power of 20 per cent., 
and it Is now realised that there is something beyond having 
'* no trouble.“ 

A troublesome bearing in nine cases out of ten will not 
indicate that the oil is unsuitable, but that some mechanical 
defect exists in its conetruction. It is not an occasional hot 
bearing, but the few degrees of unnecessary frictional heat 
that are wasted in hundreds and hundreds of bearings that 
determine the real standard of lubrication. 

The actual testing of the influence of better lubrication on 
ihe power of mining machinery or power-house plant is a 
difficult matter, as there are so many other conditions that 
may influence the resulte. 

y means of accurate temperature tesis it is, however, pos- 
sible in nearly every case to make a comparison between the 
lubricating qualities of different oils, and it is recommended 
to make such tests as thorough and as careful as possible on 
specially selected important bearings. These temperature tests 
should be repeated from time to time, with & view to con- 
trolling the quality of the oils in use. If the mechanical condi- 
tions do not change, the rise in temperature of the bearings 
above the eurrounding atmosphere should remain very nearly 
constant. | 

When a new motor exhibits a tendency to develop heat in 
one bearing, the bearing should, of course, be examined. If 
it is found in good condition, the cause of the heating will 
probably be found in the thrust of the armature shaft against 
the bearing, which may result from either of two conditions: 
First, the machine may not be level and the armature shaft 
may dip towards that end. Second, the magnetic centres of 
the pole-pieces and armature may not be in line. 

Where low-grade mineral oils, or oils with mineral baee 
but compounded with animal or vegetable oils, are employed 
they will develop gumminess in the bearings, and necessitate 
frequent cleaning. Such cleaning is unnecessary when high- 
grade dynamo oils are employed; cases have been known 
where such oils have been in use for years without any 
necessity for cleaning the bearings and oil wells. However, 
it is desirable to empty the bearings every three or four 
months, and put the oil through a suitable filter. It will then 
be as good as new, and can be used over and over again, 
being mixed with a little fresh oil to make up for loss. 

The leakage of oil from a ring-lubricated bearing d be 
due to several causes. Sometimes oil leaks through the hori- 
zontal е joint of the bearing. The best remedy for this is 
to place a lead wire as packing in the joint. Bearings on large 
motors and generators often have a deep groove in the bottom 
half of the bearing, which groove, at both ends, communicates 
with the oil reservoir and returns such oil as may have reached 
the joint by splashing out from the well through the motion 
of the lubricating rings. 

Sometimes leakage will be observed along the shafting. It 
is important that there should be a good clearance between 
the outer lip and the shaft, and if it is too close a fit it should 
be eased. 

If the oil still has a tendency to creep along the shaft, an 
oil-thrower can be made in halves and fitted on the shaft, or 
it may simply be a piece of steel wire bent round the shaft 
and clinched so that it will keep its position. Grooves in the 
bush will arrest the greater part of the oil, whilst the 
remainder is thrown off the collars. The keep may be fitted 
with an internal lip, which prevents oil splashing out through 
the joint. Е 

Ring lubrication is very effective, as the oil is continuously 
lifted by the ring or the rings over the shaft, and finds its 
way into the oil-distributing groove, whence the film of oil 
between the shaft and the bearing is kept amply renewed. 
Care should be taken that the oil-carrying grooves are well 
rounded in the direction of rotation, to facilitate the entrance 
of the oil between the frictional surfaces. If the motor is 
built to rotate either way, it is n to have two oil- 
carrying grooves, one on each side of the centre line. : 

Sometimes abies ing chains are employed instead of lubri- 
cating rings, the idea being that the chains touch the shaft 
through a longer arc, and, therefore, are supposed to be kept 
in motion more surely than plain rings. It must be remem- 
bered, however, that the part of the chain immersed in the 
oil bath offers greater resistance than a plain ring, so that in 
actual practice there is not much difference between the work- 
ing of chains and the working of rings. At high speeds there 
is the disadvantage with chains that the links, when passing 
through the oil, churn it up. This makes it more difficult to 
prevent leakage of oil from the bearings. 

Satisfactory lubrication of dynamo bearings, t.e., cool run- 
ning and inappreciable wear, is very important. If wear takes 
place, this means that the rotor is lowered, and the magnets 
will then exert a pull on the rotor in a downward direction, 
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which further increases the preesure and accordingly the wear 
of the bearings. ur oe 

The question of the internal lubrication of steam engines is 
of great importance. Nothing is more capable of destroying 
the good effects of high-grade cylinder oil than applying it in 
a wrong manner, or through unsuitable lubricators. 

The tallow cup still used by some firms generally feeds the 
oil direct to the cylinder or to the valves, or to both places. 
When the tallow cup is filled with oil and the dose thrown 
into the engine, most of it is exhausted at once. Then the 
engine runs on what little oil may be left and, after a few 
minutes, it is running without any oil until such time as а 
new dose is given. It has been found that the steam itself, 
which goes from the steam main into the engine and touches 
every раге of the frictional surfaces, is the best medium to 
carry the oil to the places where it is needed. 

It is important, however, for the steam to be impermeated 
with the oil. This can best be done by the use of an atomiser. 
Fig. 1 illustrates a form which was designed by the author, 
and of which about 10,000 are known to be in regular use. It 
has been freely copied by engine builders and others, not being 
patented. The cylinder oil will enter the spoon-shaped open 


end of the atomiser, which is placed in the centre of the steam 
pipe, where the velocity of the steam is greatest, and every 
drop of oil which appears in the open end will be broken up 
into small particles, and be dietributed in the body of tbe 
steam, making the steam itself a lubricant. The steam, on 
its way through the engine, will therefore carry along particles 
of oil which will come in contact with all surfaces needing 
lubrication; and, assuming that the cylinder oil is a good one 
specially selected for the class of work, perfect lubrication will 
be ensured. 

Where compound engines are lubricated by feeding the 
cylinder oil into the high-pressure steam main, it is quite 
evident that, as the oil gets thoroughly broken up into the 
steain, the latter may often arrive at the low-pressure cylinder 
having sufficient lubricating properties to effect full lubrica- 
tion. In many cases, therefore, it 1s not necessary to have 
oil fed direct to the lower stages. 

Where superheated steam is in use, it is absolutely essential 
that only the highest grade of oil be einployed, also that the 
lubricator should be of a first-class make of the mechanically- 
operated forced-feed type, capable of furnishing з very sparing 
and uniform feed of oil into the main steam pipe, the oil 
being introduced into the central flow of steam, be the means 
already mentioned. The characteristice of a cylinder oil for 
use with a superheat should include a fairly high flash-point. 
and no tendency to carbonisation. On occasions cylinder oil 
has been used for superheated steam having a flash-point 
lower than the temperature of the steam, and giving good 
results. This may appear somewhat contradictory, but the 
secret is that the flash-point of cylinder oils is determined in 
the laboratory under atmospheric pressure. If the cylinder 
«il were to be tested under the high pressure existing in the 
steam pipe, the flash-point would undoubtedly be ehown to 
be considerably higher, just as the boiling point of water, 
which at atmospheric pressure is 212 deg. F., increases with 
any pressure above that of the atmosphere. Furthermore, 
there is no air in the steam to affect the oil. 

Most of the cylinder oil introduced into a steam engine will 
be carried through with the exhaust steam, and in the case 
of surface-condensing engines, or where open feed-water 
heaters are installed, there is a great probability of the oil 
getting into the boilers, which would decrease the boiler 
efficiency considerably, and increase the danger of boiler ex- 
plosion or furnace collapse. 

Cylinder oil can be made which will separate readily from 
the feed-water in the hot well, presenting itself as float oil, 
which can be skimmed off. Sometimes feed-water filters are 
installed. which are supposed to prevent the oil from getting 
into the boilers. These filters are, as a rule, of very little use, 
whereas suitable-eized oil extractors in the exhaust steam line 
will, in many cases, extract nearly all the cylinder oil. 

Electrical treatment of the feed-water will extract every 
trace of oil. In the case of jet-condensing engines, the possi- 
bility of oil getting into the boilers is very much lesa than in 
the case of surface-condensing engines. as the oil ia mixed 
with such large quantities of water. 


When the boiler feed-water is hard, and softened by boiler 
composition, and the boilers ' prime, the solid matters car- 
ried over to the steam engine will deposit themselves behind 
the piston ringe, in the clearance spaces of the cylinders, and 
in other places, amalgamating with the cylinder oil and form- 
ing deposits, the presence of which is often put down to 
carbonisution of the cylinder oil. It is true that unsuitable or 
low-grade cylinder oils may form deposits and carbonise, but 
in many caees the deposit can be traced back to the boiler 
conditions. | 

In combined reciprocating engine and turbine plants it is 
most essential that the highest-grade cylinder oil be used, in 
order that the quantity of such oil for the engine lubrication . 
may be cut down, to reduce the chance of oil being passed on 
to the turbine. 

In the forced lubrication system of nigh Sheer enclosed steam 


. engines the oil is forced by a pump under pressure to all 


bearings, draining back to the oil suction chamber, and in 
this way circulating continuously. Oils for this purpose should 
be made to withstand the action of water and air, and must 
not deteriorate with long use. Water gets into the crank 
chamber owing to the presence of ill-fitting glands or ''scored'" 
rode. Where the rods enter the crank-chamber top, scrapers. 
are preferable to soft packing. The oil which is carried up 
from the crank chamber and scraped off, together with the 
water, should be drained outside the crank chamber. Metallic 
packings are preferable in such engines, as there is less danger 
of "scoring '" the rods than with soft packing. 

The oil puinp should be of ample oapacity, so that the pump 
pressure, by means of an adjustable relief valve, with an over- 
flow to the oil suction chamber, can be kept at any desired. 
point. Too small an oil pump or slack bearings decrease the 
oll pressure, or make it necessary to use exceedingly heavy 
oils, which oils reduce the friction less than might be. The 
oil pump should be placed with its suction strainer elevated 
to leave room below for the water to accumulate. Otherwise: 
water is drawn together with the oil into the pump and forced 
through the bearings, which may cause the vil to thicken. The 
crank chamber should be systematically drained at suitable 
intervals. Slightly superheated steam is an advantage, as less 
condensation occurs in the cylinders; therefore less water finds 
its way through the glands. 

A drain cock of preferably lk-in. bore, but not less thun. 
lin. bore, should be fitted at the lowest point in the crank. 
chamber, and if the water can be drained off while the 
engine is running, this should be done at frequent intervals. 
Where the draining cannot be accomplished while the engine: 
is running, it should be done before starting up every time 
the engine has had a rest. 

Every plant (this also refers to turbine installations) should 
have a steam filter, so that froin one to six gallons of oil per 
day (according to conditions) may be removed through the 
drain cock for treatment in a steam-heated separating tank, 
and afterwards in a good filter. 'The purified oil should be 
returned to the crank chamber at the same time as the corres- 
ponding quantity is drawn off for treatinent. In this way the 
vitality of the oil can be maintained at a high standard. If 
the oil tank capacity in the system is small, it is particularly 
desirable to follow this treatment. Sometimes a ‘* water-leg ” 
can be fitted with good results to the crank chamber of a. 
steam engine where the leakage of water into the crank 
chamber is considerable. 

Only small turbines, from 5 to 300 H. p., have ring-oiled 
bearings; larger turbines employ the circulation system. In 
the circulation system the lower portion of the governor 
spindle drives a rotary oil pump, which takes oil from the 
oil tank, and delivers it, through the oil cooler and oil-supply 
pipes, directly to the bearings, or to an elevated tank. If more 
oll is delivered to the elevated tank than is required for the 
bearings, the surplus oil overflows through a pipe into the 
bottom oil tank. 

From the elevated tank the oil is fed through the distribut- 
ing pipe into the various bearings of the turbine, and having 
done its work in the bearings—the oil throwers preventing the 
oil from creeping out along the shaft—the oil returns through 
the return pipes to the bottom oil tank, through the strainer. 
The main bearings are frequently cast with inside cavities for 
water-cooling purposes. 

The elevated tank is only used in very large installations. 
Generally, the oil passes from the oil cooler directly into the 
distributing pipe; it then becomes necessary to have a spring- 
loaded relief valve in the delivery pipe, near the bottoin oil 
tank, in order to maintain an adequate oil supply at a steady 
pressure. The surplus is returned to the bottom oil tank. 

It is good practice to insert in the rcturn oil pipes eight-feed 
arrangements by which the actual flow of oil from each parti- 
cular bearing can be examined; frequently test cocks are fitted 
in the middle of the bearing tops, which, when opened, will 
show whether the bearing is being adequately supplied with 
oil. In both the elevated oil tank and the bottom oil tank 
are fitted drain cocks, through which water and sludge can 
b» drained away. 

The oil pressure. where the oil is used for lubrication only, 
varies between 3 lb. and 35 lb. per sq. in. Frequently, the 
oil is also used for operating the governor gear. For this 
purpose, oil is introduced into the various parts of the governor 
gear operated bv the oil under a pressure of from 25 lb. to 80 
lb. per sq. in. If, for any reason, the oil pressure falls below 
that required. a piston in the governor gear, held up by the 
oil pressure, falls and causes the steam supply to be shut off. 
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Where an elevated tank is employed, sufficient oil is usually 
assured to lubricate the turbine for at least 30 minutes, should 
the oil pump fail to work. 


Where turbines are lubricated by means of a circulating oil | 


system, the oil is in constant circulation and comes in contact 
with more or less air and water. In passing through the main 
bearings, the oil is churned with the air, water and impurities 
present, with the result that the oil breaks down gradually, due 
to the high temperature and great speed of the revolving shaft. 

The chief cause of water leaking into the oil is usually 
the gland packing. Steam passes from the gland packings 
into the main bearings and condenses on their surfaces. 
In cases of exhaust and mixed-pressure turbines, it is 
particularly difficult to prevent leakage of condensed steam 

rom the glands to the bearings, and the engine attendant 
should use great care to keep this leakage as low as possible. 
Water may also leak into the oil from the water-cooling coils 
in the oil cooler, or from the water jackets of the main 
bearings. 

Where leakage of water into the oil system cannot be 
avoided, a water-trap consisting of, say, 4 ft. of vertical 2-in. 
pipe with a l-in. drain cock at the bottom, and fitted to the 

ottom oil tank or main oil return pipe, hae been found of 
great service. The water, circulating with the oil, will 
‘separate from it and drain into the trap; once there it cannot 
mix with the oil again. This water-trap should be drained 
twice every 24 hours, letting the water and sludge run until 
clear oil appears. ` 

The drain cocks оп the oil tanks should be opened before 
starting up the turbine, and twice every 24 hours, to remove 
water and impurities. The suction of the oil pump should be 
from 4 to 6 in. above the bottom of the oil tanks, as other- 
"wise any separated water will be immediately taken up by 
the pump, churned with the oil, and passed into the oil 
System. 

It is good practice to have a large quantity of oil in circula- 
tion, with large oil tanks in which the oil has time to rest 
and separate from the air, water, dirt and other impurities it 
collects in the system. 

The continuous circulation of oil in the system results in a 
final breakdown of the oil itself, due to the action of heat, 
moisture and air. The evidences of breakdown are, increase 
in viscosity and gravity, the development of considerable 
acidity, and the deposit of sludge, or sediment. The length of 
service of an oil and the character of the breakdown are 
dependent upon the quality of the oil. An unsuitable oil 
breaks down quickly and goes to pieces badly. A high-grade 
-oil, under normal conditions, will give good service for 10,000 
working hours at least; but under severe and very unfavour- 
able working conditions, for 3,000 working hours at most. 
A sample of broken-down '' oil, when heated, will separate 
into three distinct layers: At the top, clear oil; at the bottom, 
clear or somewhat cloudy water;.between the two, a slimy 
mixture composed of a number of indeterminate elements. 
‘This slime represents the broken-down oil, and may be 
due to its unsuitability or incorrect manufacture, or to some 
-chemical or electrical action on the oil in service. 


Broken-down oil accumulates in the most dangerous 


рио namely, the oil pipes which lead the oil from the 
-distributing pipe into thé main bearings. Partial stoppage of 
the pipes may result. Broken-down ” oil also Seed 
as a slime, on the water- Cooling coils in the oil cooler, thereb 
-decreasing the efficiency of the cooler; the circulating oil 
assumes a temperature higher than the normal, which in 
extreme cases greatly impairs the life of the oil. 

If * broken-down oil forms in the oil pipe leading to the 
governor, or ineide the governor gear, the governor may stick 
and fail to act; in consequence, the turbine either will slow 
down gradually, or gradually increase in speed much above 
the normal. 

The parts of the governor gear with which the oil comes in 
contact are very sensitive, and the oil must be absolutely clean 
and of high quality to ensure their smooth working. With 
an unsuitable grade of oil, the bearing temperatures are 
always high. The rate of oil oxidisation—generated by the 
great heat—is thus increased, so that frequently the life of 
an ordinary oil in a turbine is only a few months. 

High-grade oil, correctly refined and manufactured specially 
for turbine lubrication, is less affected by the presence of air, 
water and other impurities than ordinary oil. High-grade oil 
clears quickly, and is not so liable to breakdown. It will 
prevent high bearing temperatures and will provide a greater 
margin of safety. 

The, make-up for lost oil, due to leakage and vaporisa- 
‘tion, will vary according to the size and operating conditions 
.of the turbine; and when high-grade oils are used, this 
replacement is usually sufficient to keep the oil in satisfactory 
working condition for a long time. When, however, the 
limit of the oil's capacity has been reached, entire replace- 
ment with fresh oil is recommended. 

When starting up a new turbine for the first time, there 
are always present in the circulating syetem impurities, such 
as cotton waste, rust, sand and dirt, packing material, ete. 
I; is, therefore, good practice to run the turbine for one or 
two weeks, then remove the entire supply of oil from the 
system and re-charge with new oil. The oil taken out should 
be allowed to rest in a large tank to separate it from the 
impurities. The separated good oil can then be used ae 
make-up for the turbine. 

Should the charge of oil first removed from the turbine be 


badly affected by abnormal quantities of impurities, the oil 
should be heated and, after separation from the bulk of 
impurities, should be passed through a good filter before use. 

After a turbine starts running, the temperature of the oil 
gradually increases and finally mes constant; in a small 
turbine, after four hours’ continuous running, and in a large 
turbine after nearly a whole day's continuous running. 

The bulk of the heat absorbed by the oil is removed by 
means of the cooling coils in the oil cooler. The resultant 
temperature of the oil depends partly upon the temperature 
of the cooling water used, but princi upon the capacity 
and size of the coils in the oil-cooler. Where the main bear- 
inga are water-cooled, the temperatures are lowered_ about 
19 deg. F. | 

The temperatures are very important in judging the effici- 
ency of the lubrication and cooling, and it is a wise precaution 
to take temperature records every half-hour, or every hour, 
as follows :—(a) Temperature of each main bearing (or of the 
oil return from each main bearing) (b) Temperature of the 
oil before entering oil cooler. (c) Temperature of the oil after 
leaving oil cooler. (d) Temperature of the cooling water enter- 
ing oil cooler. (e) Temperature of the cooling water leaving 
oil cooler. If any abnormal condition arises in one of the 
bearings or in the oil cooler the temperature records will 
immediately locate the place of trouble. By иш high- 
grade oils where lower grades have been in use, a reduction 
in temperature above room of more than 20 per cent. has 
been obtained, all other conditions being the same. . 

On occasions, oil vapours come from the bearings and oil 
tanks, notwithetanding the fact that the bearing temperatures 
are quite normal. These vapours are drawn into the electric 

enerators from the bearings and may cause disastrous results. 

e cause of the vapours is the heavy charging of the oil 
with tiny air bubbles, due to the high speed at which the oil 
is circulated through the bearings and oil pipes. When ihe 
air bubbles burst in the bearinge or in the oil tanks, the 
resultant very fine spray of oil produces the vapours. — . 

The oil will be found creeping over the outeide of the main 
bearings and the turbine frame in a very fine film, and the 
oil loss may be considerable per 24 hours. The oil return 
pipes from the bearings ehould be large enough to carry away 
the oil, the oil foam, and the oil vapours. 

If the pipe is not large enough for this purpose, a remedy 
for the escape of oil vapours from the bearings is secured by 
the addition of a vent pipe, venting the oil reservoir of the 
peering. at a higher level than the original pipe. 

As shown in the preceding paragraphs, the oil used in 
horizontal steam turbines is subjected to severe strain. The 
general belief among engineers in the past has been that 
petroleum lubricating oils were indestructible. This is very 
nearly true in practice, where the older methods of lubrica- 
tion are employed. Where, however, the turbine is lubricated 
by means of a circulating system, in which the oil is forced 
to the bearings under pressure,- thence collected, filtered, 
cooled, and repeatedly returned to undergo the same severe 
service, ү may form, due to the breaking down of some 
portions of the oil from the following causes:—(a) Water. 
(b) Solid impurities. (c) Air and heat. (d) Electric action. 
(e) Adding new oil. | , , 

Water has an emulsifying effect on the oil, шше. if 
the water contains impurities. Where considerable quantities 
of water leak into the system and emulsification takes place, 
the mixture becomes yellow or brownish-yellow in colour. 
If a sample is taken out and heated, it will separate into clean 
oil at the top, more or less milky water at the bottom, and a 
spongy sludge separating the two. The clean oil will be found 
darker in colour than the original, with a strong characteristic 
odour. It will have a higher viscosity and will contain a 
percentage of petroleum acids as a result of the breaking down 
of the oil from oxidation. 

These petroleum acids must not be confused with sulphuric 
acid, which is sometimes found in mineral oils that have been 
treated with this acid during their manufacture. Most 
chemists, following the Puropean custom, now report the 
acidity of used oils in terms of ‘* sulphuric anhydride (SOs).“ 
The normal alkali used is of such strength that when 25 cubic 
centimetres are required to neutralise the petroleum acids in 
100 grammes of oil, the result is expressed as ‘1.0 cent. 
in terms of SOs,” and this equals ''7.05 per cent. in terms 
of oleic acid." 

The petroleum acids do not attack the metals ordinarily 
used in the construction of steam turbine lubricating systems, 
but they do slowly dissolve zinc or alloys consisting largely 
of that metal. The nature of the sludge in the oil, produced 
by the water, is most objectionable, as it tends to clog the oil 
strainers, oil inlets to the bearings, and oil inlet to the gover- 
nor. The oil pressure also will be reduced, if the oil pump 
fails to deliver the requisite quantity of oil because of the 
partial choking of the strainers. 

Owing to the high temperature at which the oil passes 
through the circulating system, the oxidising effect of impuri- 
ties euch as iron oxides, dust and dirt, etc., is very consider- 
able, particularly where ordinary oils are in use. The effecta 
produced are the quick darkening of the colour of the oil, a 
considerable increase in viscosity. the production of a large 
percentage of petroleum acids, and the breaking down of the 
oil from oxidation. The oil in this condition smells burnt "' 
and throws down a slimy deposit which lodges particularly in 
the oil cooler. 

In addition. if there ie even a slight leakage of water into 
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with the result that, in mixing with the oil, the ingredients 
1 j Fation of the oil, and in the 
It is better to 


is oil is above normal, say, higher 
than 140 deg. F., the air has an increasingly strong tendency 
to oxidise oil. This will be realised when it is remem- 
bered that the oil film in the bearings is very thin, and that 
the air is present in very fine bubbles, which are intimately 
mixed with the oil. The result is that the oil darkens con- 
siderably in colour. In extreme cases, a very dangerous black 
carbon deposit develops, which may choke the oil inlets to 
the bearings and cause the oil-worked piston in the governor 
gear to stick. go | 
If there is a leakage of electric current from a direct-current 
generator, the current will pass through the shaft down 
through one of the main bearings, through the bedplate, and 
up through another main bearing back into the shaft. In the 
саве of an alternating-current generator, in which the magnetic 
field is out of balance, a so-called induced current is produced 
in the turbine shaft. : | 
In either case, the oil will quickly darken in colour, increase 
ia acidity, and throw down a deposit which will coat all parts 
of the turbine with which the oil comes in contact, lodging 
ticularly in the oil cooler. This deposit is of a fairly hard. 
rittle nature. and of a dark chocolate colour; it is exceed- 
y ee to remove and is, therefore, very objectionable. 
remedy is to electrically insulate one of the generator 
main bearings completely from the turbine bedplate, including 
the connections between the oil pipes and that particular 
bearing. Such insulation will prevent the passage of an 
electric current, and, consequently, the formation of deposit. 
On rare occasions, local galvanic currents may cause corro- 
sion of the oil tubes in the oil cooler, or of the turbine shaft 
and bearings, and even corrosion in the governor, causing the 
sta piston to stick. | 
Where practically no water enters the circulating system, 


and where there is practically no waste or leakage of oil, 80 
that the amount of new oil added to the system r week ja 
in colour 


o small, the oil will, in time, become very dar 
with considerable increase in acidity. In such cases it has 
been found that when adding new oil a dark deposit is thrown 
down throughout the syetem, due to the action of the old oil 
on the new; and more particularly is this the case with heavy 
oils than with light oils. 

In reviewing the various causes of the formation of deposit, 
1$ will be observed that decomposition of the oil is invariably 
followed by a darkening in colour and an increase in the per- 
centage of acidity. Therefore, both these features can be 
taken as standards by which to judge how far the oil has 
deteriorated ; no oil should be used in a turbine if the acidity 
has reached 0.3 per cent. of petroleum acids in terms of 80; 

Castor oil is still used in marine practice, and also in case 
of emergency in many plants ashore. It is a great waster 
of power, increasing the oil friction about 100 cent. above 
what a high-grade engine oil will produce. Also, it produces 
а gummy deposit throughout the circulation system, due to 
oxidation. Оп the main bearings of a steam engine where 
castor oil was fed through an oil-circulating system, the rise 
in temperature of the bearings above room temperature was 
17 deg. F. By gradually introducing a high-grade engine oil 
the temperature rise was reduced to 8 deg. 

In changing over from castor oil, or any other vegetable or 
animal pil, to an oil largely mineral in character, it is neces- 
вагу to exercise care and make the change gradually, as 
deposits which have accumulated from such oils are loosened, 
and. if loosened too quickly, cause trouble. 

The wear and tear of coal-cutters is very great, due to the 
rough conditions under which they usually operate, and also 
to the fact that the men operating them do not, as a rule, 
give the attention to lubrication that is really most necessary 
in order to prevent too frequent breakdowns. As a rule, the 
machines require two different oils, one for the gear case. 
which should be a heavy oil which does not leak out easily 
from the gear case. and another oil for the motor bearings, in 
the case of electrically-operated coal-cutters, or for the air- 
worked engine in the case of an air-worked machine. 

troublesome bearings to lubricate are the vertical disk 
bearings (disk cutters), the long sleeve surrounding the base 
of the bar (bar cutters). and the bearings supporting the chain 
wheel operating near the coal face (chain cutters). 

Where machinery works in a dusty atmosphere, dust is apt 
to cling to the oil. and for this reason ring-oiling bearings have 
only been a qualified success. The oil wells must be cleaned 
frequently in order that the oil may render satisfactory ser- 
vice. Oil siphons are easily choked by the dust, but glass- 
hottle-needle oilers have proved very reliable and satisfactory 
in a g many cases. They are, however, liable to be broken 
off and smashed. 


Lubricating grease is frequently used either through Stauffer 
screw-down cups, or through Spring grease-cups, and has 
iven good service under a variety of conditions. The grease 
up the bearing completely and forms a protective fillet at 
ои end, which prevents the entrance of dust to the bearing 
surface. 

There is a marked tendency to introduce ball or roller 
bearings for colliery screening plants and the like, usin 
grease as a lubricant, and filling the bearings completely wit! 
grease, so as to prevent the entrance of dust. hen oil is 
used, felt dust-catchers are fitted in the bearings at either end, 
and when well designed are quite successful. It would seem 
as if roller bearings or ball bearings could also be introduced 
with advantage for coal-cutters in connection with the bear- 
ings particularly exposed to coal dust. | 

t is probable that within a few years transformers will 
undergo material improvements in design. The troubles that 
have n experienced in the past with sludging of the oil 
used in transformers, or the burning out of the coils, have 
largely been due to the fact that the transformers have been 
exposed to the open, allowing impurities of all kinds to enter 
the transformer casing and mix with the oil. 

Furthermore, transformers have been worked more con- 
tinuously at their full load, and at higher temperatures than 
was the case formerly when the electric-lighting load was the 
chief factor to deal with, allowing the traneformers to have a 
rest and cool down between the peak loads. 

Transformers are now being made with breathers 
attached above the oil level, pode with traps to extract the 
moisture from the air which is inhaled as the transformer 
cools and the oil shrinks. In other cases an expansion chamber 
is provided, in which the oil can expand or contract, but 
where no new air is introduced during the normal operation 
of the transformer. . 

Not counting the cases where sludge has been produced 
by impurities mixing with the oil (open-type transformers) 
or where the eludge has been due to bad insulating material 
(which has been affected by the oil), the deposit produced by 
sludging is always the result of oxidation, and has only taken 
place where the working temperatures of the transformer 
have been above a certain critical temperature, which critical 
temperature is different for different oils. For these reasons 
it is obvious that if the transformer casing is hermetically 
closed, and no renewal of air can take place, the danger of 
sludging will be very greatly minimised. 

As to general characteristics of transformer oile, they should 
be possessed of good dielectric strength and high epecific 
resistance in order to perform their functions as insulating 
mediums. A low viscosity is always a great advantage, also 
a great coefficient of expansion, as these two features com- 
bined mean quick circulation of the oil, enabling the heat 
from the windings to be dispersed quickly into the body of 
the oil, and finally to the transformer caeing, from which the 
heat eventually radiates into the surrounding air. 

As regards oil switches, the conditions in D.c. switches are 
much more severe than in А.С. switches. The desirability of 
low viscosity is obvious for switch purposes, as the more 
mobile the oil. the quicker will the arc be quenched. The 
oil should produce as little carbon ae possible, and oils in 
which the carbon quickly flocculates and sinks to the bottom 
are to be preferred to oils in which the carbon is kept more or 
less floating. 

It is important that the oil level should be kept high im 
the switch case, covering the contacts to a sufficient depth, во 
that even with the strongest current there is no chance of the 
spark breaking through to the surface and igniting the gases 
that mav be present. With reference to this latter point, 
the ventilation of the switch case is important, and it is also 
important that the switch case should be kept ав full of oil 
as ee leaving a minimum space for the gases to 
accumulite. 


ы ы '' ] 


Electrical Trades Benevolent Institution.—In a 
circular letter the President of this Institution, Sir David 
Salomons, informs its friends that owing to the war, the annual 
Festival of the Electrical Trades Benevolent Institution will not 
be held this year. As the cancellation of the Festival deprives 
the fand of ita chief source of income at a time when very heavy 
demands are made upon its resources, the Committee appeals to 
subecribers to renew their contributions upon an even more liberal: 
basis than in past yearr, and expresses the hope that the urgenoy 
of the claims made upon the fund will bring a large influx of new 
subscribers. It is suggested that subscribers should add to their 
usual donations the guinea which would otherwise have been spent 
upon the ticket for the Festival. Whilst admitting that many 
calis are now being made for benevolent purposes, Sir David 
Salomons points out that this appeal is being confined to thoee 
who are actually engaged in the electrical industries, and is made 
on behalf of fellow workers whose needs are great and increasing. 
We cordially recommend the matter to the notice of our readers, 
assuring them, with the confidence born of personal knowledge, 
that the Institution is in every way worthy of their support, and 
that the oontinuous demands that are now being made upon its 
funds render it an urgent necessity that those funds should be 
greatly increased. 
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NEW PATENTS APPLIED FOR, 1915. 
(NOT YET PUBLISHED). 


Compiled expressly for this journal by Messrs. W. P. THompson & Co., 
tlectrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


11.443. Spark gaps for wireless tclegraphy." G. V. А, G. MATHIEU. 


August 9th. (Complete.) 


11.457. Electricity distributing networks." M. HOCHSTADTER, August 
9th. (Complete.) 
11,473. ''Alternating-current motors." BrittsH THomSon-Hovuston Co., 


Ото. (General Electric Co., United States). August 9th. 

11,480. '' Band resistance for use with electric pedal switches." R. Boscn 
du of). August 9th. (Divided application on 2,236/15. Convention date, 
uly 29th, 1914, Germany.) (Complete.) 

11.510. Dynamo-electric machines," U.S. Licur & Heat CORPORATION. 
August 9th. (Convention date, August lá4th, 1914, United States.) (Complete.) 

11.511. Leclanche cells, and methods of and means for resuscitating the 
same when apparently exhausted." J. T. Fany & A. E. Otway. August 9th. 
(Complete.) 

11.512. Electric connections for electrically-heated irons and the like 
utensils.” C. Kretz. August 9th. 

11.544. Manufacture of incandescent electric lamps." Britis THOMSON- 
Носзточ Co., Lrv. (General Electric Co., United States). August 10th. 
ШЫГ " Electrically operating alarms and signals." J. R. Quain. August 

t 

11,555. '' Production of undamped or sustained electrical oscillations." F. К. 
VREELAND. August 10th. (Complete.) 

11,566. '' Explosion engines with dynamo-magnetic ignition." Soc. ANON. 
DES ETABLISSEMENTS L. BLERIOT, August 10th. (Convention date, September 
16th, 1914, France.) (Complete.) 
ion Electrical transformers." A. Scuaaxninc & G. Hartow. August 
10th. 


11,598. '' Electrical transmission gears." R. E. RAvEN. August 11th, 

11.600. Automatic telephone systems." RELAY AUTOMATIC TELEPHONE Co., 
Lrp., F. M. Warp, G. Н. Bryant, & T. M. Inman. August llth. 

11,603. '' Control of hydro-extractors."' T. Broapsent & Sons, I. ro. 


Britisn Tiomson-Hovuston Co., Lro., апа W. L. Wise. August llth. 

11,655. '' Telephone systens." RELAY AUTOMATIC TELEPHONE Co. & W. 
AITKEN. August 12th. 

11,658. '' Pneumatically-operated controllers." Britisn Tuousox-Horsros 
Co., Lro. (General Electric Co., United States). August 12th. 

11,660. “ Arc lamp with enclosed voltaic arc." ^ ALLGEMEINE ELEKTRICITATS 
a ) August 12th. (Convention date, August 13th, 1914, Germany.) (Com- 
piete. | 

11,690. '' Electric regulator or governor." 
12th. (Complete.) 

11.712. Electric generators“ D. SucuosTAWER. August 13th. 

11,715. '' Pivots and jewels for measuring-instruments and the like, and 
methods of manufacturing the same." British THomson-Hovuston Co., тр. 
(General Electric Co., United States). August 13th. 


11,7228. ''Lamp-holders for electric lamps." Е. F. Gern. August 13th. 
(Convention date, January 21st, 1915, United States). (Complete.) 


11,768. ''Systems of control for electric motors." Brittsit) THOMSON- 
tot sro Co., Сто, (General Electric Co., United States). August láth. 


11.776. Felegraphic transmitting apparatus." F. B. Dau. August 14th. 


В. O. Horw«-HANSEN. August 


PUBLISHED SPECIFICATIONS. 


1914. 


1,157. _ TELEPHONE Systems. Siemens & Halske Akt. Ges., E. A. Laidlaw, 
and T. Feiticrew. January 15th. (Additions to 18,498/12.) 

1.181. METHOD or PropuciING MOVEMENTS OF AN INDICATOR OR THE LIKE IN 
ELECTRIC APPARATUS FOR OTHER INSTRUMENTS. W. Lubach. January 15th. 

1,452. OVERHEAD CONDUCTORS or ELECTRIC RAILWAYS. К. von Kando. 
January 19th. 

2,424. LoUuD-SPEAKING TELEPHONES. Sterling Telephone & Electric Co 
Ltd. (Telephon-Fabrik Akt. Ges. vorm J. Berliner). January 19th. i 

2,548. ELECTRIC ACCUMULATORS. Van Raden & Co., Ltd., and M. Metz 
January 3st. 

зт MANUFACTURE OF INCANDESCENT ELECTRIC LawPS. С. Gladitz. Febru- 
ary Oth. 

3,311. PROTECTION or ELECTRIC CIRCUITS AGAINST THE INFLUENCE OF ALTER- 
NATING CURRENTS. K. von. Rando. February 7th. 


nope oan 115 оноо OF ELECTRICAL MACHINERY. Siemens Bros 

упато Works, Ltd. (Sicmens Schuckertwerke Ges.). February 12th. (Addi- 

non 0 1719/10) ckertwerke Ges.) ebruary 12th. (Addi 
4,188. ELECTRIC SIGNALLING Systems ror BURGLAR AND FINE / 

Reich. February 18th. ео 
4,223. SIGNALLING APPARATUS FoR Mixzs. Sterling Telephone & Electric 

Co. (Telephon Fabrik Akt. Ges. vorm J. Berliner). шау 18th. id 
4,233. ELECTRICALLY-DRIVEN VEHICLES. K. K: 

(Addition ta 985/14.) von ando. February 18th. 
4,803. ALTERNATING CURRENT MOTORS. 
and R. Pohl. February 24th. 
7,943. ELECTRIC Motors. 

1914.) 


11.211. REGISTER CIRCUITS FOR TELEPHONE INSTALLATIONS WITH SEPARATE 
SRITING AND SPEAKING PaTHS. Siemens & Halske Akt. Ges. May 6th. (May 
6th, 1913. Patent of addition not granted.) 


11,621. МАСЫ МЕ ror CurrINGC. ELECTRIC BULBS FOR REGENERATING T 
; ` С PE! ? НЕМ. 
Baron А. О. von Bétorkéz und Verinkház. May llth. (May 10th, 1913.) 
11,709. ANTENN.2 FOR WIRELESS TELEGRAPHY OR TELEPHONY Schiss 
, T : à 1ч Ге „Мо » a . a 5 h 5 
December 20th. (Divided from 29.147 / 13. October 16th.) . 
12,259. METHOD AND MEANS Fok THE PRODUCTION OF SUSTAINE 
2, ` MEA! ` AINED ELECTRIC 
OSCILLATIONS, PARTICULARLY FOR RADIO-TELEGRAPHY AND RADIO-TELEPHONY, 
W J. Mellersh-Jackson (Fratelli Marzi di G. B.) May 18th. 
14,746. Covers ок FITTINGS вок ELECTRICAL CONDUITS H. H. Longbo 
746. k LE .ONDU ; 9 . I. “Dott Е 
and T. Farrar. June 19th. (December 2154, 1914.) E Eb 
15,539. ELECTRIC RAILWAY SYSTEMS Righ 2. Е f 
‚15, LECT | EMS, ght Hon. C. E. H. Hobhouse, W. 
"lingo, Н. C. Gunton, W. H. Powell. and J. R. Kingston, June 23th. 
ur Hina FOK arca ELECTRO-MAGNETIC FRICTION CLUTCHES, AND MORE 
'"ULARLY EVBRSING CLUTCHES. " Vulkan " Maschinenfabriks Ak › 
M 3e. . 1913.) 1 Maschinenfabriks Akt. Ges. 


17,511. ELECTRICALLY-OPEKATED FASTENINGS FOR RAILWAY CARRIAGE Doors AND 
THÉ кб. J. E. Crossley. July 24th. 

17,628 ELECTRICAL Dust ScctION APPARATUS. 
July 2à (August 29th, 1913.) 


Phoenix Dynamo Manufacturing Co. 


E. K. Kennard. March 93rd. (October 23rd, 


Bünte & Remmler (firm of) 


17,920. TxLEGRAPH Circuits, A. Orling & Orling's Telegraph Instruments 
Syndicate, Lti. July 29th. (Cognate application, $5167 4.) 

18,202. STrP-Bv-sTEP MECHANISM SUITABLE FOR STARTING ELECTRIC MOTORS. 
Sir W. G. Armstrong, Whitworth & Co., Ltd., and W. Н. Waddingham. 
August lst. 

18,353. STARTE:S For Evectric Motors. Siemens Bros. Dynamo Works and 


` Е. Schupp. August 7th. (Addition to 5,514/14.) 


18,465. Excess VOLTAGE Devices FOR PROTECTING ELECTRICAL CIRCUITS AND 
APPARATUS. Siemens Schuckertwerke Ges. August 8th. (August 9151, 1913.) 

18,751. ConurRENS. British Thomson-Houston Co. (General Electric Co., 
United States). August 17th, 

20,137. Circuit ARRANGEMENTS FOR WRITING TELEGRAPHS. 
(Telepantograph Ges.). September 24th, 

20,322. Cox TOL or Exectric Motors. Igranic Electric Co., Ltd. (Cutler- 
Hammer Manufacturing Co.) September 29th. 

20,409. FusiBLE FILLING AND [INSULATING MATERIAL FOR ELECTRICAL PURPOSES. 
H. Grossman. October Ist. 

21,643. ELECTRICALLY-OPERATED ALARM DEVICE FOR USE IN CONNECTION WITH 
Door Locks Ахр Carcnes. T. Kerr. October 28th. 

21,676. SQUIRREL-CAGE WINDINGS oF DyNAMO-ELECTRIO MACHINES. 
лончо Co., Ltd. (General Electric Co., United States). 
281 П 

21,766. ELECTRIC CONCERTINA. М, M'. М. Holt. October 30th. 

32,150. ЕтЕСТк1С WATER-HEFATER. J. F. Wheelock. November 6th. 

33,248. ELECTRIC TRANSFORMERS, O. Imray (Siemens Schuckertwerke Ges.). 
November 9th, 

24,496. APPARATUS FOR CooLiNc ELECTRIC MOTORS. 
22nd. (February 2nd, 1914.) 


A. G. Bloxam. 


British 
October 


J. W. Nolan. December 


1915. 

1,000. REciSTEx. CIRCUITS FoR TELEPHONE. SYSTEMS. О. 
and Halse Akt. Ges.). January 21st. 

1,973. ELECTRO-OPTICAL Crus. С, Stille. 
1914.) 

1,995. MEANS FOR SETTING SELECTING Devices By ELECTRIC CURRENT IMPULSES. 
O. Imray (Siemens & Halske Akt. Ges.). February 8th. 

2,093. ELECTRIC Wave AMPLIfyING APPARATUS. Western Electric Co., Ltd. 
(Western Electric Co.). February 9th. (Addition to 275/15.) 

2,462. ARRANGEMENT FOR THE PRACTICALLY SPARKLESS INTERRUPTION OF AN 
TP Current. Fried. Krupp Akt. Ges. February 16th, (February 19th, 
1914. 

3,213. DEVICE FO? ANCHORING OR ATTACHING UNARMOURED ELECTRIC CABLES 
AND WIRES TO APPARATUS OR Fittincs. A. E. Foster. February 27th. 

4,353. Tuermic TELEPHONES.  Elektrotechnische Spezialkonstruktionen Ges. 
March 19th. (March 24th, 1914.) 

4,912. TRANSMISSION OF SoUND WAVES. 
(March 30th, 1914.) 

6,805. APPARATUS FOR THE ELECTRIC TRANSMISSION OF THE ENERGY ОР a Herat 
Motor To THE Drivinc WHEELS ОР A VEHICLE OR THE LIKE. P. Biles. May 
6th. (Divided application on 10,275/14. April 25th.) 

7.963. "TELEPHONE Instruments, С. G. Turri. May 28th. (June Ist, 1914.) 


Imray (Siemens 


February 8th. (February 6th, 


E. M. Tigerstedt. March 30th. 


Utilising Scrap Nickel Anodes,—The loss on sale of 
worn-out anodes has always been a weak point in the eleotro- 
plater's balance-sheet. Due to a variety of causes, the anode rods 
or plates dissolve more or lesa unevenly so as to become unsafe for 
use long before the weight of metal has been reduced to the limit 
theoretically imposed by consideration of current-carrying section 
and active surface area. The metal in the worn-out” anode is 
every bit as good as that already dissolved away, but the scrap 


: price obtainable for it is only about half the price per lb. for new 


anode metal. By inverting anodes after they have been in use for 
a time, something can be done to even out the distribution of wear, 
but a big wastage still occurs. Attempts have been made in the 
past to hold together a number of pieces of scrap nickel anode by 
drilling them and pressing a lead ''rivet" through the holes. 
Sometimes the result is satisfactory, but more often it is not, since 
dependence has to be placed almost entirely on the lead rivet for 
interconnection, and imperfect contact means more or lees of the 
built-up anode being ineffective. 

The exact form of the anode is unimportant. All that is neces- 
sary is that it should be of sufficient superficial area, electrically 
continuous throughout, and free from any metal setting up local 
electrolytic action or (which would be more serious) dissolving in 
preference to the main anode and contaminating the deposit on 
the work. A certain American plating firm practises a method 
which is at once simple, economical, and electrochemically 
unobjectionable. Bar anodes of elliptical section are used in the 
first place, and when these become broken or too reduced in area, 
a number of those most worn are welded together to form an 
electrode, which is just as effective as a new bar. The brass hooks 
used to suspend the anodes in the first place are melted out of the 
ends of the scrap by aid of an oxy-acetylene flame, which is then 
used to weld together as many pieces of scrap nickel as may be 
necessary to form the equivalent of at least one new bar anode. 
No flux is required, the pieces of scrap being easily fused together, 
while holding another piece in the welding flame for filling 
purposes. So long as the joints are sound, their appearance is 
quite immaterial, and no particular skill is required to do the 
work. Between 100 and 150 cb. ft. each of oxygen and acetylene 
is sufficient to weld up a hundredweight of scrap bar anodes, the 
time required being six or seven hours. The cost of renderirg the 
sorap fit for re-use is somewhere about 34. a Ib., and the effect 
of вэ doing is to double the actual value of the metal by convert- 
ing it in effect, to new metal. With anodes at 3s, a lb. there 
should be a net gain of at least 1s. 3d. а Ib. on all sorap welded 
up for re use. Only a negligible amount of metal need be sold as 
sorap, and the process certainly deserves to be generally known 
and adopted, for no special equipment or training is required to 
put it into practico, and just at present, in particular, any means 
of reducing the consumption of new metal is of particular import- 
ance, owing to high prices and delay in delivery. 
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of such an owner to charge a royalty. 


COAL MINING. 


To the man in the street, a coal-owner is a very-much-to- 
be-envied person, and without doubt there are very many 
lucky individuals drawing handsome incomes from coal 
royalties, the coal having been discovered on their property 
by accident, or by some other person or persons risking 
their money in boring operations to find it. The owner 
of the coal does nothing, risks nothing, to obtain the coal, 
but he may, and often does, put certain restrictions and 


conditions on those who do take the risks. In effect the 


coal-owner really and truly “ gets something for nothing." 
We agree with the man in the street that it does not 
seem right—to the collier working at the coal face it 
seems a “damnable wrong — but it was ever characteristic 
of the British love of justice, that whatever it allowed 
to be, became a right to the individual, and while 
most of us may bemoan the fate that made us into 
common individuals instead of coal-owners, we have 
the good sense to bow to the force of circumstances and 
not to begrudge the coal-owner his good luck. There 
are other coal-owners, however, who bought the rights 
to the coal royalty, and they are, therefore, in quite a 
different category seeing that they have invested capital, 
and we suppose even the miner would admit the right 
He (the 
miner) would admit the right, but possibly only on oon- 
dition that he could have a satisfactory answer to the 
Socialist’s poser, Where did he get his capital? 

The colliery owner, however, is in a very different 
position. He does not own the coal—he works it. He 
risks his capital in sinking ehafte, putting up plant, buying 
wagons, and laying railways, to enable him to get at the 
coal, bring it to the surface, and deliver it to the consumer, 
In this respect colliery owning is not different fre ару 
other industry, except that perbaps there ie a gcod deal more 
risk, and there is certain to come a day when the yield is 
ended. A new mine in a new coalfield will attract much 
capital, and for the first years may give big returns— but 
there is sure to ccme a time when costs increase and the 
yield becomes less. There may, however, still be much 
valuable coal to be obtained—and in. the days in which 
we are now living coal is as good as gold—but is it to be 
left, and finally lost to the nation, simply becamse the 
colliery owners, owing to the increased cost in obtaining it, 
cannot sell it at a profit? The old coelfields are always 
in competition with the new coalfields; the old nearly 
worked out colliery is struggling against the competition of 
the new up-to-date pit, fitted with its fine modern plant. 
The owners of the old pit would like to make improvements 
to reduce their coste—their own capital, however, is locked 
up in the old pit, and they cannot obtain new capital. Who, 
in fact, is going to pat good money into an old concern? 
Only a fool. 

The miner works at the face of the coal usually on a 
piece rate of so much per ton. Much of the work he does 
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might be done with the aid of machinery—but this involves 
capital, which the old mines cannot obtain. It matters little 
to the miner to-day whether the pit he works at is an old or 
а new one ; years ago, in the days when the miner was an 


individual, it did matter. There if, however, an end to the 


days of the individual, and now the individual miner has 
become merged in a mass called a Union. The Union has 
“ leaders,” who do what the mass tells them to do. These 
leaders become Members of Parliament, and finally get the 
ear of the Government; and the Government calls them 
fine fellows, and gives them all they ask for. They ask for 
an eight hours’ дау; they get it. They ask for a minimum 
wage; they get it. The wealthy owners, with a prospect of 
28. a ton profit can pay it, the poor owners, with a profit of 
3d. per ton - How can they pay it? Only by raising the 
price of coal, which allows the poor owner te exist 
and the wealthy owners to do better still. The miners see 
reports of big dividends; small ones have, of course, abso- 
lutely no interest for them. They again instruct the leaders 
to ask the Government to give them a still higher wage, for 
now it is becoming the custom, not for miners and owners 
to settle their differences between them, but for the miners 
to appeal to the Government to force the owners to give 
them their demands. 

War breaks out, every ounce of coal is wanted, thousands 
of miners are in the trenches risking their lives for their 
country, yet we have the m'serable and disgraceful spectacle 
of miners at home seizing the opportunity of the country’s 
peril to extort greater demands from the coal-owners. We 
are in agreement with the 7%тез, that unless we are to 
suppose—and it is unthinkable—that these men actually 
desire to help the enemy, to sacrifice their fellow-countrymen 
and fellow-workmen who are fighting for them and the 
whole national cause, we must conclude that they do not 
know what they are doing in stopping the supply of steam 
coal at this time. Though great numbers of the more 
patriotic ones have gone, we cannot accept the ludicrous 
argument that this in itself proves the patriotism of those 
who have stopped at home. As our contemporary aptly 
puts it: * If somebody is drowning, and A takes off his 
coat and jumps into the water, his conduct hardly proves 
the courage of B, who sticks resolutely to the bank, com- 
fortably seated on A’s coat. Nor, when he refuses to give 
A a hand, would the excuse that he is busy keeping his coat 
warm for him carry much weight. People would say that 
the first thing is to get A out of the water, because if he 
is drowned the coat is not much good to him whether 
warm or cold. We cannot, therefore, admit the plea that 
men at home are doing their duty to those who are 
fighting by keeping up their trade position, when the 
process involves jeopardizing their lives.” They want 
not only an increase in wages, but a new standard which 
shall embrace the higher rate and shall stand for all time. 
In other words, they want something for nothing. It 
matters nothing to them what trade may be like after the 
war, it matters nothing to them how the poorer collieries 
may suffer. They expect that the Government will fix 
matters in euch a way that those. wages can, and will be, 
paid. Surely if ever Ministers bought a rod to their own 
backs, certain Ministers of the late Government did so, and 
they are now experiencing difficulties which they themselves 
set up. What will they do in regard to the Welsh miners ? 
What else can they do except settle the strike by enforcing 
the owners to grant the demands? Anybody can settle 
strikes on these lines, But what of the future? There 
lies a problem. | 

From the chief Mines Inspectors’ report just issued we 
learn that the output of coal was reduced by 21,766,080 
tons for the year 1914. We also learn that the number of 
persons ordinarily employed between January and July was 
1,133,746, or an increase of 5,856 over 1913; but on 


the last. pay-day in December of 1914 the number of 
rsons employed had fallen by 152,482 (most of whom 
ave joined H.M. Forces) to 981,264. 

The country is passing through a terrible crisis in 
its history, and the handling of the coal trade by the 
Government is rendering it still more difficult, but we can 
only hope it will manage to steer clear of involving the 
owners in such a mesh that many of them at the end of 
the war may find it necessary to close down their mines, 
which is a contingency, however much it may be deplored, 
that is very likely to happen. 


_A FORTNIGHT ago we published an 
article from one of our contribators in 
China on the electrical trade position in 
that country—vast in area, vast in population, and vast in 
possibilities. In the main the writer (Mr. G. R. Arch- 
deacon) dealt with the Chinese character, showing how the 
British trader must needs shape his policy and his methods 
in order to be successful in winning his way with the 
Chinese purchaser. To-day we are enabled to publish a 
contribution from the same quarter of the globe from 
another esteemed  contributor— Prof. C. A. Middleton- 
Smith, of Hong-Kong University. This writer, whose 
previous articles, written as the result of observations 
made from his own peculiar coign of vantage, 
are well remembered by British firms, touches upon a 
different aspect of the trade situation. Mr. Archdeacon 
described Germany as being for the moment “ removed from 
active operations" there, and doubtless that had been his 
own experience; but he also alluded to their loud acclama- 
tions of joy indicating that they were in no doubt as to 
the future success of their past ventures. Prof. Middleton- 
Smith to-day shows how great has been the activity of 
German agents in doing everything possible to undermine 
British engineering interests there. Though he also 
describes Germany as our late trade rivals,“ he shows 
that Germans free to move about the Far East are work- 
ing as industriously and as infamously against Great 
Britain as are those in the Fatherland.” The Gospel of 
Hate still has its bases there, though Tsing-tao has been 
lost to Germany for ever. Years before the war we pub- 
lished information from English authorities in China on the 
methods of our rivals, so that our firms might see the 
pressing necessity for strong and: combined action to 
counteract German influence. It was the need for such 
action that led us to make our appeals for the Hong-Kong 
University equipment, which appeals helped to elicit so 
excellent a response from British manufacturers. Prof. 
Middleton-Smith was himself criticised several years ago for 
speaking the unpalatable truth in regard to the situation, but 
his attitude, and that of other contributors and of ourselves, 
is more than justified in revelations that have since been 
made. Our daily newspapers have contained a good deal 
on such matters lately, and it is satisfactory to learn of 
the measures that Britishers on the spot are taking to prevent 
German traders gaining commercial suocess, either in the 
present or the future, from their intrigue, They will 
require all the support that firms at Home can give 
them. We commend the Professor's article to the attention 
of those who want information regarding the necessity of 
being prepared for what the future has in store in foreign 
markets. Reference to German after-the-war trade schemes 
is also made in our War Items to-day. 


German Schem- 
ing in China. 


BETWEEN two and three months ago, 
as we announced in our pages at the 
time, a movement was set on foot for 
the purpose of utilising all available workshop and other 
suitable accommodation in the metropolitan area for the 
production of munitions of war. Since then a large 
amount of necessary work has been done to that end, and 
we learn from the authorities that the organisation is now 


, 


Metropolitan 
Munitions. 
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complete, and it lies to the credit of the numerous eminent 
engineers and manufacturers who have concerned them- 
selves with the matter that already, as we are informed, most 
excellent work is being done; to‘use Mr. Lloyd George's 
words, the machine is beginning to move." Profes- 
gional and working engineers alike, as well as those with 
works’ accommodation in their possession or control, will 
read with interest the announcement concerning the matter 
that a in our War Items" to-day. The metropolitan 
area been divided up into 10 sections and a district 
manager has been appointed with whom are associated an 
assistant and a munitiong engineer. We believe that the elec- 
trical profession and industry have been as eager as any class of 
men or any industry to place themselves, their qualifications, 
and their specialised facilities, at the full disposal of their 
country. In some cases they have been disappointed 
because they appeared not to be needed, but both in the 
metropolis as well as in the provinces electricity supply 
*' chiefs " have been conspicuously in demand for responsible 
offices in oonnection with munitions. Among the metro- 
politan district managers are to be found some of our leading 
electricity supply men whose names are most familiar to 
our readers. We may rest assured that these gentlemen 
will be found to be well able to make efficient use of the 
works and factory accommodation and plant which their 
investigations have shown to be available; also that they 
will, becanse of their knowledge of engineering life and 
training, be able to avoid the needless turning down of offers 
of competent service. The notice to which we allude 
indicates that those who have any information to impart. 
which may assist the Committee in its operations may be 
‘assured that their help will be very acceptable, also that 
offers of premises, tools, plant, or services, &c., will be 
welcomed. Hager as has already been the desire of the 
metropolitan engineering world to assist, we believe that as 
the result of this announcement many more offers will be 
forthcoming from those who want to be turning their 
technical experience to good account in fighting the enemy. 


SINCE last writing the copper market 
Copper. — has been in a particularly interesting 
mood, a continued succession of declines in the price of 
standard oopper due to а suocession of depressing incidents 
in the Eastern war region having been succeeded by a 
violent reaction which added about £6 a ton to the value 
of warrant copper within a couple of days. The excitement 
recalled some of the pre-war market days, and considering 
the critical times through which we are passing, matters 
almost assumed а normal appearance of activity. There is 
no doubt that leading interests had been waiting for some 
break in the monotonous regularity of depressing war news, 
and that they seized with avidity upon the very modest and 
temporary turn in the tide intimated by the Riga dispatches 
to start a bold buying movement in standard copper, recog- 
nising that without this their position as big and growing 
holders of refined would become untenable. A buying 
movement was certainly overdue judging from all external 
а сев, and this has been undoubtedly forced on by 
sustained upward rush of prices. At the same time 
the more cautious spirits are of opinion that the movement 
can only be a temporary one, inasmuch as the conclusion is 
not to be resisted that the American production of fine 
copper is now proceeding ata rate distinctly in excess of 
the consumption. Not sufficient importance has ever been 
attached to the isolation of Germany from the world's 
markets. Under recent pre-war conditions, Germany was 
so far the largest individual oonsumer of American copper 
in ape and it is absolutely impossible for record output 
across the Atlantic to be absorbed so long as the German 
market is closed to United States copper producers. The 
sequence of events in the London market is merely a fac- 
simile of what has occurred from time to time in past years, 
when for some reason or other prodacers have found them- 
aelves saddled with the growing accumulation, and when 
means had to be found to disperse holdings which were 
becoming weighty. If there is no large admitted surplus in 
America, it is probably either because considerable quan- 


to say on the matter. 


tities of copper have been secretly stored on German account, 
possibly with the intention of embarrassing the Entente 
Powers, or with the object of providing a stcck of copper 
immediately available for transference to Germany when the 
war ends. In either event, the cause matters little, so long 
as the fact remains. New buying has, of course, been 
stimulated, and to this extent the object of those who have 
been pulling the wires in the standard copper market has 
been attained. 


THE announcement that the Berlin 
A. E. G. proposes to assume definite control 
of the Berlin Electricity Works Uo. can 


An A. E.G. 
Development, 


scarcely have come as a surprise, having regard to the more 


than friendly relations which have always existed between 
the two companies, although astonishment is manifested at 
the particular time chosen for proceeding with the scheme 
when it could have been easily undertaken in an earlier 
period of peace. The supply company was created by the 
A.E.G. about 30 years ago, and the company had almost a 
monopoly in the German capital—we say had advisedly, 
because the company's undertaking is to be taken over by 
the municipal council on October Ist as at present arranged. 
Not only was it established by the A.E.G., but the latter had 
the right of subscribing at par value for one half of the capital 
increases carried out by the supply company at any time, 
and it also enjoyed the privilege of being the sole manu- 
facturing contractor for the machinery and plant required 
in the course of the development of the works over a long 
period of years. What these advantages have represented 
in money must be left to conjecture; certainly they must 
have implied hundreds of thousands of pounds, if not 
millions, in the course of years. A further factor in the 
situation has been the concentration of the management of 
both companies in the same hands, the A.E.G. having 
received a fixed sum for conducting the business of the 
supply company. It is now proposed to offer an inter- 
change of ordinary shares whereby one A.E.G. share of 
£150 nominal would be exchanged for one of £200 nominal 
of the supply company ; and the former intends to increase 
its share capital by £1,800,000 to £9,550,000, in order 
to carry the operation into effect. The preference shares 
of £1,000,000, which have been issued by the B.E.W., 
will not be affected by the transaction. It is quite pos- 
sible that the absorption by the Berlin municipal council of 
the undertaking of the supply company may have exercised 
some influence in inducing the A.E.G. to strengthen its 
control over the other company, the continued existence of 
which, however, was foreseen and assured some years ago 
by the investment of capital in a number of supply works, 
and more recently by the acquisition of extensive lignite 
mines near Bitterfeld. Let us bear what the А.Е G. has 
According to a report issued after a 
recent board meeting, the general situation places before 
the company the problem of providing compensation for the 
possibility of a transitory limitation of export activity by 
means of an increase and extension of its manufacturing 
branches, and economic generating stations occupy the first 
rank in connection with such developments. The lignite 
mines in the vicinity of Bitterfeld of the B.E.W. are in- 
tended for this purpose, and the extent of the property has 
now been enlarged. The report does not specify what work 
is in contemplation, but it is understood that the output 
of electrical current, which was originally intended to be 
transmitted to Berlin, will be utilised in regard to the 
manufacture of nitrates, both for explosives and for fer- 
tilisers, the production of electrolytic copper, &c. An inter- 
change of shares as now projected will relieve the B E.W. 
from certain risks in respect to those undertakings, but 
the A.E.G. feels ready and sufficiently strong to undertake 
those risks. We thus find the A.E.G. launching upon a 
fresh undertaking to provide, as it is amusing to read, com- 
pensation for the possibility of a transitory limitation of 
export activity. It would, perhaps, be more correct to say 
compensation for the certainty of a permanent restriction in 
the company’s exports to the allied countries, even after the 
conclusion of the war. 
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THE TREND 
OF ELECTRICAL DEVELOPMENT. 


AN interesting presidential address was recently delivéred 
before the American Institute of Electrical Engineers, by 


.. Mr. Paul M. Lincoln, on the occasion of the recent Deer 


Park Convention. He reviews the present position of 
electrical plant as regards efficiency, and discusses the 
possible directions of future progress ; the following is a 
summary of his remarks : — 

In the matter of efficiency, it has always been recognised 


that electrical apparatus is in a class by itself. Mechanical 


energy can be converted into electrical by a generator, or 
vice versd, by а motor at an efficiency ranging up to as high 
as 97 per cent., or even more in the most favourable cases ; 
it is safe to say that the average efficiency of conver- 
sion of mechanical energy into electrical by generators 
or electrical energy into mechanical by motors, including all 
sizes under actual operating conditions, will reach 90 per 
cent. Owing to the fact that the size of the average elec- 
trical generator is much greater than that of the average 
motor, and that it is possible to operate the generator at 
higher average loads than in the case of the motor, it must 
be apparent that the average efficiency for converting 
mechanical energy into electrical is higher than the recon- 
version of this electrical energy back into mechanical. The 
average generator efficiency is undoubtedly well above 
90 per cent., while it is doubtful if the average motor reaches 
so high a figure. Our ability to convert mechanical energy 
into electrical, or vice versd, has reached so high a value, 
that even if we could obtain perfection itself, we could add 
only a matter of 10 per cent. to what we have already 
accomplished. 

The efficiencies of some of our larger transformers, for 
instance, exceed 99 per cent. The rotary converter, in 
which alternating carrent is changed into direct, attains 
efficiencies approaching 98 per cent. It is evident that 
perfection itself could not add greatly to existing perform- 
ances, and hence nothing revolutionary may be expected 
along this line in the future. : 

When we come to consider the prime mover, we find 
a marvellous improvement in recent years. Taking first 
the water-wheel; the early attempts to develop power at 
Niagara Falls constitute a significant commentary upon the 
status of the water-wheel at that time (the late 60’s and the 
early 70’s). Of 215-ft. head these earliest wheels used only 
sume 15 or 20 ft. for some of the least progressive, and 
from there up to possibly 40 or 50 ft. for the more pro- 
gressive. To-day, water-wheels have no limit in head except 
that imposed by the strength of available materials, and 
efficiencies ranging up to 90 per cent. are expected as 
matters of course. Improvements in water-wheel design 
will, of course, continue, but perfection itself would add 


but a matter of 10 per cent. to the best of our modern 


practice, and not exceed 20 to 25 per cent. addition to the 
worst. No startling or record-breaking developments need 
ba expected along these lines so long as the law of conversion 
of energy holds good. 

In thermo-dynamic engines, too, the last few years have 
seen some marvellous improvements ; the turbine has enabled 
us to attain efficiencies in thermo-dynamic conversion 
that were out of the question with the reciprocating engine 
of Watt. In the thermo-dynamic conversion the law of 
conservation of energy takes a peculiar form. If the heat 
contained in the coal is used to heat a fluid used ina 
thermo-dynamic engine, the maximum mechanical energy 
that can be taken from that engine can bear no greater 
a ratio to the total heat imparted by the fuel to the fluid, 
than the actual range of temperature used in the engine 
does to the maximum absolute temperature of the fluid as 
it enters the engine. Some of the best of our modern steam 
turbines have attained to as high as 75 per cent.—or pos- 
sibly a little more of this Rankine cycle efficiency." In 
these most perfect engines, therefore, perfection itself would 
not add more than 25 per cent. or such a matter. It is 
only with prime movers of the largest size and most modern 
design and construction that so c]ose an approach to the 
ideal can be attained. As capacity is reduced it becomes 
rapidly more and more difficult to attain the higher degrees 


of economy in thermo-dynamic machines. This must 
always remain one of the potent factors in the economics of 
power supply; it is, and undoubtedly always will be, one 
of the fundamental reasons why central station supply of 
electric service must prevail as against isolated plant supply 
for the same service. The central station can, of course; 
use units which are very large in comparison, and can be 
worked at much higher average loads than must neces- 
sarily be the case with an isolated plant. 

One means that has been suggested to improve the 
efficiency of the thermo-dynamic engine, ів to increase the 
temperature range through which the working fluid is used. 
The only two ways to extend this temperature range when 
using steam are to increase the super-heat or increase the 
pressure. Increasing the super-heat over the best modern 
practice does not promise results commensurate with the 
expenditure of heat to obtain this super-heat, since increasing 
the temperature at one end of the heat cycle simply involves 
а loss in the efficiency at the other end. There is a rather 
definite limit to superheating of steam, beyond which it is 
useless to go. Increasing the steam pressure does promise 
results, and it is probable that the tendencies for the future 
will be toward these higher steam pressures. 

Another promising method of increasing temperatare 
range is that, to which attention bas been called during the 
last year or two by Mr. W. L. R. Emmet, of Schenectady, 
of using mercury as the working fluid in a heat engine for 
temperature ranges above those available with steam. After 
working the mercury through a given temperature range, 
the heat remaining in the mercury is transferred to water, 
and the steam thus made available is again worked through 
8 lower temperature range. The advantages of this are that 
the steam cycle is in practically all respecte the same as in 
standard steam turbine practice, and the mercury cycle is 
closely: similar to the steam. Additional energy is made 
available from the same amount of initial heat due to the 
greater temperature range obtainable by the use of the 
mercury. The main disadvantage is the poisonous nature 
of mercury vapour and the difficulty of absolutely prevent- 
ing its leakage at the high pressures and temperatures of 
the mercury boiler. These practical difficulties make it too 
early to predict whether or not this method will work out 
as a feasible solution of the thermo-dynamic engine problem. 
However, it can be said that, without some such method or 
device, the future is unlikely to bring any revolutionary 
improvements in thermo-dynamic engines over the best of 
modern practice. 

In the matter of size and capacity of generating units it 
can safely be said that this will hereafter be fixed by the 
conditions to be met and not by any inherent limitation in 
our ability to produce units of any desired outputs. We 
now have units of 30,000-KW. capacity in service 
and still larger ones projected, and no limitations of 
design or material appear of such a nature as to place a 
stop to further progress along the eame line. 

In June, 1898, Mr. A. E. Kennelly, gave an inaugural 
address, in which he pointed out that in 1884 a 50-Kw. 
dynamo was considered a large machine, while a 100-Kw. 


Edison steam dynamo was justly called a jumbo.“ At 


present the largest size of generator built or building is of 
4.600-Kw. capacity." In the 14 years from 1884 to 1898 
the maximum size of generator, therefore, increased 46-fold, 
while in the 17 years since that time, the increase has 
only been about seven-fold. While the increase in capacity, 
therefore, has been a marked one, the rate of increase has 
not been so rapid during the last 17 years as it was in the 
previous 14 years, a result which naturally might have been 
anticipated. The future will undoubtedly continue to pro- 
duce larger and larger capacity machines, the limit as to 
size being dictated by plant capacity and economic con- 
siderations and not by any inability to produce the larger 
sizes. 

In the matter of selling price, Kennelly mentioned that 
“ the price of dynamos in 1882 was about 20 cents per watt 
of output, while dynamos of similar running speed for com- 
paratively small sizes without switchboards now cost about 
2 cents per watt.” The speed and size of these unita is 
not mentioned, but it may be said in comparison that, 
nowadays, prices are frequently quoted below у cent 
per watt. In this respect again the improvement in the 
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last 17 yeara has not been so marked as.it was in the 14 
years previous; we are approaching a saturation point in 
this respect. | 

The two fundamental costs of electrical apparatus are 
those of labour and material. Economies in the use of 
labour will undoubtedly take place by the introduction of 
new methods of scientific management, &c., but these need 
not be expected to be revolutionary in character 80 far ag 
Cost of apparatus is concerned. The tendency of the labour 
item will unquestionably be toward appreciation rather than 
depreciation. | 

In regard to the item of material, modern ‘design has 

approached very close to the physical limits of available 
: materials. With higher permeability, making available 
greater flax densities, the cost of electrical apparatus might 
be considerably reduced ; but it is highly improbable that 
improvement will be of such a revolutionary character as 
to cause any sweeping change in the cost of electrical 
apparatus. 

The hysteresis and eddy current losses that take place in 
irons and steels that are subjected to varying magnetic 
fiaxes is another of the limits encountered in the design of 
electrical machines. Our modern transformer steels in the 
matters of losses and iron ageing qualities show a vast 
improvement over those formerly available. Unfortunately 
these improvements have so far been accompanied by a 
decrease in permeability which is highly objectionable in 
rotating machinery. Unquestionably, further improve- 
ments will be made, but will probably make no revolutionary 
change in the costs of electrical apparatus. 

The conductivity of the copper of commerce is within an 
extremely small percentage of that of pure copper, and we 
cannot expect to obtain a higher conductivity in copper 
than that of purity. There remains, of course, the possi- 
bility of using some metal other than copper, but there is 

rently no metal that even approaches the space and cost 
racteristic of copper that makes it so essential to the 
construction of electrical apparatus. Aluminium is a com- 
petitor only when the volume of the conductor is not an 
essential element in design, аз in transmission lines and the 


like. | 
(To be concluded.) 


TRADE ENTENTE AFTER THE WAR. 


[COMMUNICATED. ] 


For some considerable time past the question of mutualiy - 


forming a Trade Entente among the Allies against Germany, 
after the war, has been very widely discussed from variously 
divergent standpoints. The proposition has undoubtedly 
much to commend it, but it is also beset with many serious 
objections, which probably even the patriotic sentiment 
of the moment is not capable of entirely removing. 
Past experience in regard to experiments of a similar nature 
have proved beyond all dispute that, although sertiment 
may be all very well in its right place, it cannot at any 
time be allowed to interfere with the recognised and time- 
proven laws governing the commercial system. : 

Too much importance can very easily be attached to the 
question of the boycotting of German goods by the Allies 
after the war is over. "The experiment, for such it would 
inevitably have to be considered, would most probably find 
itself at the very outset in direct opposition to the laws of 
sound commercial trading. The laws which govern the 
commercial system are as immutable and dispassionate as 
those which govern the universe. The purchase of the best 
goods in the cheapest market is the foundation basis of all 
successful trading. Any other system which, by imposing 
artificial restrictions such as boycotting, seeks to evade this 
unalterable fact, is'certain to defeat its own end. 

There are may trades, and branches of trades, in which 
the Germans, from various advantages, geographical as 
well as traditional, are best fitted to render the highest 
service, not only to themselves and their neighbours, but to 


the whole world at large. We in this country likewise 
enjoy corresponding advantages not possible to the Germans, 
as, for example, the adaptability of the Lancashire climate 
to cotton-spinning, and the production of the best steam coal 
from Wales. Despite the sustained efforts of the Germans 
to make themselves independent of cotton goods from 
Lancashire, the exports from this country in this section, 
and the large exports sent direct from here on account of 
Germany, have maintained a steady level, and will doubtless 
continue to do so in the future, for the reasons just 
referred to. | 

On the other hand, there are commodities made in 
Germany in which other countries have never seriously 
attempted to compete. To do so in the future would 
neceasitate, in many cases, the entire basic reconstruction of 
not only the commercial but the social system as well. 

The case of the toy-maker furnishes an interesting 
example. No doubt most readers will have noticed the 
predominance of crude and half-finished toys in the shops 
at the present time, especially at the seaside towns. A very 
cursory examination of the articles is all that is required to 
act as a prelude to putting them back again on the stall and 
walking on. These are mostly samples of British manufacture. 
In Germany toy-making is a tradition, and has become bred 
in the bone of the peasant. For generation after generation 
the same families have made toys, from early childhood 
to old age. With them use has become second nature. 
The livelihood it brings to the rustic peasant, small as it 
may be, is certain and seldom fluctuates. This system is 
one that has gradually evolved, not over a period of a few 
decades, but over a period of a oentury or more. So 
perfect has it become in course of time that it is enab'ed to 
show how even a small body of rustic peasants in an out- 
of-the-way hamlet can produce & commodity cheaper than, 
and superior to, the producta of the modern town factory, 
with all ite scientific and up-to-date organisation and 
labour-saving devices. 

In other directions also the boycotting of German goods 
after the war would prove a most unsound procedure to 
the commercial interests of this country. In the electrical 
engineering sections the Germans have built up a colossal 
system of specialisation, which has demonstrated its 
economical soundness in almost every possible way. Instead 
of producing a highly-complex machine complete, with 
almost every part made in the same works, as do many of 
the British firms, the German system of specialising con- 
fines the entire resources of one given firm to the produc- 
tion of one given part. The result is that many of the 
leading British machine-makers have been able to obtain 
certain machine parte from Germany cheaper and better 
made than from any other source. M 

If these sources of supply are stopped after the war, it 
will mean that British machine-makers will, while this 
system of specialisation is being built up and extended in 
this country, either have to put in inferior parte in their 
machines, or pay extortionate prices, and be put to endless 
inconvenience. | 

This building-up question, by a nataral transition, leads 
to perhaps the most important aspect of the matter. Who 
is going to do the pioneer work, and undertake the enormous 
responsibilities in removing the dead wood and under- 
growth to make clear the way for future enterprise? The 
individual trader was content to do this in the past, when 
other pioneers were doing the same elsewhere, with perhaps 
very little, if any, start of him, But to expect him in these 
times, on the uncertain offer of a temporary boycott of an 
outside competitor's goods, to attempt this prodigious task, 
confronted as he is with the knowledge of a highly scientific 
and almost perfect system attained elsewhere, is neither 
sound in theory nor reasonable in policy. . 

There are, doubtless, many trades in which the Germans 
have acquired a monopoly, apart altogether from 
geographical or traditional considerations, in which the 
Allies could make themselves independent in the course of 
time by mutually supporting each other wherever possible. 
Unless this mutual support, however, is based from the 
first upon the sound economic principles governing the laws 
of fair and legitimate trading, the experiment is almost 
bound to prove of nocommercial value. Patriotic sentiment, 
and even Entente Cordiales, when brought into contact 
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with the calm platonio laws of trade, quickly lose their 
identity. - 

The mutual interests of the Allies will, to our mind, be 
best served in the future, not by placing artificial restrictions 
against the German commerçial system in so far as it affects 
them severally or collectively, but by their making themselves 
more independent of it by improving and strengthening their 
own. Moreover, in order to show their entire disgust 
of German barbarism, it would be necessary for the Allies to 
entirely dispense with everything associated with German 
origin. Itis impossible to wholly effect this result, inasmuch 
as Germany has become by course of time a vital part of the 
international trade system, and cannot be cut away from it 
without mutilating the whole. 

Even now, much as we do not care to realise the fact, 
there is hardly an important commercial house in: London 
or Manchester, or in Berlin or Hamburg, that is not in 
some measure bound up with the interests, direct and 
indirect, of each other. To dispense with Germany from 
the international trade system, it would be necessary to 
efface her entirely as a commercial nation. This cannot be 
done, nor is it desirable that it should be attempted. 

What is desirable, and even essential, is that something 
of the same excellent co-operation of the State with the 
individual, as is enjoyed by the German trader in his country, 
be likewise enjoyed by the British and French traders in 
theirs. If the State has held itself aloof from the interests 
and demands of its trading system, as it undoubtedly has 
done very largely in this country, it is not very likely to 
prove а success in negotiating a mutual system of trade 
reciprocity with other countries, whether they happen to be 
allies in war or not. | 

In this country the commercial democracy, which com- 
prises the recognised authorities of each trade, has little or 
no sympathy with the official ornaments of State which are 
supposed to represent the commercial interests of the 
nation. While the accepted authorities of the variously 
important industries in this country resolutely refuse, and 
with good reason, to have anything to do with Government 
offices, or even to recognise their authority to speak on 
behalf of the national trade policy, so long will they remain 
incoherent to other friendly nations which are prepared to 
negotiate with us. 

France has no more notion how best to approach us on 
the question of a Trade Entente after the war than the 
country most alien to our sympathies. The Government 
trade officials in this .country are equally unfortunately 
placed, in that their utter inability to correctly gauge the 
opinion of the leading trades’ authorities enforces them to 
sit tight rather than to make a move and come to grief. So 
much as has yet been done towards framing a suitable 
trade policy of mutual reciprocity of interests after the war, 
is due to the foresight and enterprise of the commercial 
leaders themselves in England and France, and not to the 
official system of either country. 

When all has been said and written, however, on the 
subject of a Trade Entente among the Allies after the war, 
the probabilities are that nothing of any material difference 
will accrue in this direction at any future period whatever, 
apart from the time-proven policy in vogue prior to the 
war. The problem of German trade influence, like every 
problem that is associated with such a colossal question as 
the setting up of artificial barriers and restrictions against 
the cold dispassionate laws ruling throughout the entire 
commercial system, however patriotic the impulse prompting 
a remedy may have been, must, after all, be left to find its 
correct position in the universal trade system by the weight 
of other considerations in which it is inseparably bound up. 


Swedish Electrical Exports.—There was a large 
increase in the exports of electrical machinery from Sweden during 
the six months ending with June last, the official returns showing 
that they attained a value of £143,635, a3 compared with only 
£97,368 in the corresponding half of 1914, On the other hand, 
the exports of telephone apparatus showed a marked deoline— 
from £200,406 to £118,998. 


GERMAN ENGINEERS IN CHINA: A GLANCE 
A THEIR METHODS. 


Bv Pror. C. A. MIDDLETON SMITH, М.8с. 


EIGHTEEN months before the war commenced, the writer 
was taken to task for stating that the Germans were doing 
everything possible to undermine British engineering 
interests in China. The carefully-considered words were 
subjected to severe criticism at that time. If any English- 
шап now made a reverse statement, he would, justly 
enough, be written down as either extremely ignorant or 
hopelessly insane. 

We are all of us, to-day, in possession of facta which twe 
and a-half years ago, were known only to a few. Indeed, 
no one then quite understood the problem which time has 
shown up во clearly. There were so many different factors. 
The diplomatists knew a great deal then—engineers have 
discovered these facts by a laborious perusal of official 
papers and published speeches. Business people have been 
able to explain things which, without, a war, would have 
been of little interest to p»ople not in their own line of 
business, and the publication of which, indeed, might have 
injured their own careers. | 

Enemy Firms.—Io the Far East certain information 
about German business methods has been gained in rather 
a curious fashion. Та that little island Colony in South 
China, which has had such a romantic history of progress 
and development, until it has become one of the largest 
porta (if not, as is often claimed, actually ‘he largest port) 
in the whole world, the Germans also have thriven and 


flourished under the protection of the Union Jack. The 


German club in Hong-Kong bears witness to the fact. It 
is now used as & barracks for the Volunteer defence forces 
of the Colony. Those Britishers, whose peculiar prejudioe 
against things Teutonic in pre-war days prevented them 
from accepting the hospitality of members of the club, now 
have ample opportunity of seeing this centre of Kultur“; 
for they rest therein between guards at the internment camp, 
where the late occupants of the Club Germania now reside. 
Also, Britishers are now *'liquidating" the German busi- 
nesses. Curious methods are being discovered. 

The mention of the club reminds one of the outlook of 
the Germans in the Far East during the past 10 or 15 
years. - In Hong-Kong there are practically only three clubs. 
The largest 18 the Hong-Kong Club, which was, until 
recently, frequented by Europeans of all nationalities. 
There is the Institution of Engineers and Shipbuilders, 
which is much more of a club than the engineering Instita- 
tions in London. There were many German members of 
the Institution before the war. Ata meeting held in this 
club the writer pointed out the truth, somewhat unpalatable 
to some of the members, that the unscrupulous commercial 
methods of the Germans in the Far East were not regarded 
with complacency by all Britishers, either in the Colony or 
at home.“ Several British members frankly disliked any 
allusion to such topics, and said so. They have since 
generously congratulated the writer that there are no 
German members during his year in office as President of 
the Institution. It is, of course, almost certain that there 
never will be any such members in this generation. 

Eligibility to these two clubs was not sufficient. These 
insane German fire-eaters must have their own Club 
Germania. The thing itself was a thinly-veiled insult te 
that spirit of generosity which offered all Europeans 
membership of the other clubs in a British Colony. Ne 
other nationality was guilty of such an action. 

Li Hung Chang's Impressions.—Most of the readers 
of this journal will still remember Li Hung Chang's 
famous tour to Europe. Bismarck unburdened his soul te 
the astute Celestial. He spoke a great deal about England. 
“ Bluster and bluff" were his expressions. He told the 
experienced Li that China was making a great mistake by 
supposing that England would remain in her then proud 
position. By word, deed and suggestion the German in the 
Far East has continued the unscrupulous policy of Bismarck. 
Unfortunately, some of the Orientals have been more 
gullible than the wily Li. 
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After the war broke out, the German engineering firms 
continued to use Hong-Kong as a base for their operations. 
A disreputable orgie at the Club Germania, in celebration of 
the fall of Antwerp, forced the hands of the authorities. 
Those Germans who did not, while yet there was time, leave 
for Shanghai, Tientsin, or other places in China, аге now 
6 interned." " 

The German Method. —ln the West there are commissions. 
In the East there is “squeeze.” There such commis- 
sions are moral or immoral, according as to whether the 
are open or secret. The Celestial mind differs very muc 
indeed from that of the Britisher in many ways. It is 
probable that there have been certain commercial transac- 
tions between men of our own nationality and the Chinese 
which do not altogether redound to our credit. But, on the 
whole, the children of Far Cathay trust us more than any 
other nation. All of the native officials are not corrupt. 
It is a significant fact that the public men in China, with 
the best, reputation for honesty, are not pro-German. 

The methods of our late trade rivals were quite gimple. 
Suppose the Chinese customer wished to purchase a dynamo. 
He would make inquiries and obtain prices. He would 
then inform the various competitors that the lowest price 
was, let us say, $1,500. The German firm would prompt! 
revise their estimate to $1,800, and would supply him with 
a machine that would do the output required on the over- 
load only. If the customer were a Government official he 
would have much “sqyeeze” from the job; the article 
= would be, in some way or other, adulterated to pay for 

e “ eq 77 

It is to be hoped that details of the methods of German 
firms in the Far East will be made public at some suitable 
time. Many British firms are now the official liquidators 
of these businesses in Hong-Kong. They have access to the 
books. It is rumoured that they can learn very little 
which will assist them to increase their own business by 
clean dealings. 

Trading with the Enemy.—At long last, after 11 months 
of war, we have the Proclamation about trading with the 
enemy in China. If it be true, as it has been suggested in 
the Orient, that it is possible for German firms to recon- 
stitute themselves, so that their headquarters are in, let us 
say, Shanghai and not Berlin, and so escape the penalties 
of the Proclamation, it seems a pity that this simple method 
of evasion was not anticipated. 

The war cannot last for ever, and the Germans free to 
move about the Far East are working as industrionsly and as 
infamously against Great Britain as those in their Fatherland. 
They are spending large sums of money in subsidising the 
Chinese newspapers. They are organising and bribing and lying 
ag actively as they did before the war. They have lost Tsing- 
teu; but they have bases in Shanghai, Tientein and 
okher porte, where the Gospel of Hate against Britein 
flourishes. 

They will fail in China, as they will fail in Europe. But 
for many years they will cause us anxiety out here. They 
will make efforts more desperate than ever to tap the 
enormous mineral wealth of this part of the world. They 
will attempt to use Hong-Kong as a base, but it is to be 
ae hoped that legislation will prevent them doing 


From 1912 to 1914 the German Government spent large 
sums of money in China, mostly on- behalf of work which 
would benefit their engineering interests. In the light of 
recent events we might hastily conclude that it has been all 
wasted. It is trae that the millions spent at Tsingtan are 
a dead loss from Germany's point of view, although they 
will assist the other Powers to develop the Province of 
Shantung. It seems impossible that this nation which has 
alternately insulted and deceived the Chinese can ever 
obtain respect from the Celestial. The German people have 
‘lost face." They have lost vast sums of money. But, 
despite these things, they continue, and after the war is 
over they will continue to plot and scheme against the 
inflaence of Great Britain in China. 

It is true that at present many of the large engineering 
schemes ont here are in abeyance. The Hankow concession 
was arranged soon after the war commenced. £10 000,000 
sterling had been promised from a wealthy London firm. 
Fortanately, the chief engineer of the scheme is a Britisher. 


As the scheme progresses about 15 British assistants and a 


great deal of British machinery will be required. The 


London firm cannot, at present, export the gold, but it is 
certain that the Hankow development scheme will progress 
when the war is over. It seems also extremely probable 
that the prodigious wastage of metals in Europe will lead 
to 70 very desirable development of China's mineral 
Wealth. . 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week, Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


Wrinkles on the Operation of Alternaters. 


I have read Mr. Рапвеу'в “ Wrinkles on the Operation of Alter- 
nators" with much interest having encountered similar diffi- 
culties myself, viz, the absence of power-factor and frequency 
meters. 

The traction station to which I refer is now somewhat ont of 
date, and is equipped with B.T.H. multipolar alternators driven 
by compound vertical engines. To shut down an alternator 
running in parallel we give the signal to the driver, who begins 
to shut off steam whilst the switchman weakens the field to no- 
load excitation. How would Mr. Pausey suggest regulating the 
fields of two alternators in parallel when the only guide is an 
ammeter in the field circuit of each machine, and when weighta 
are often plaoed on the governor of the smaller machine? The 
traditional method seems to be to synchronise the incoming 
machine at the normal bus-bar voltage, then to reduce the field 
of the machine already on the bars until the resultant voltage is 
the normal running voltage. Is this correct ? 

Again, a Westinghouse rotary of the fixed ratio type whose 
power-factor meter indicates 95 lagging under all conditions of 
load except reverse current, runs with a constant excitation of 
8'3 ampe., but when a second alternator is switched in, the rule-of- 
thumb method is to reduce the field to about 2:8 amps. Are there 
any logical grounds for this! 

Switchman. 


Extraction of Oil from Feed Water. 


In an article in this week's Review on “The Use and Abuse 
of Oils on Mining Plant,“ by T. C. Thomsen, B.Sc., on page 285, 
this statement appears: — Electrical treatment of the feed water 
will extract every trace of oil" I should be pleased if, through 
your “Correspondence” oolumus, the exact method referred to 
could be given, and the quantity of current necessary per thousand 
gallons of water treated. The firm I am connected with use the 
hot water from the jet condenser, in connection with the main 
engine, for the washing of cloth. We have no oil separator, and 
treat the water by passing it through a coke filter. All the oil is 
not extra ted, however, and I should weloome some methed of 
eliminating the remaining traces of oil, such as suggested by the 
author of the above article. I may add that the present arrange- 
ment does not lend itself to the introduction of an oil rive 

otn. 


August 30th, 1915, 


Units from Refuse. 


In reply to Mr. Morgan, I should again like to make it clear 
about the point “so strongly raised by me, namely, the setting of 
the boiler directly above the combustion chamber. Ia the first 
place, for the last three years I have actually worked a similar 
arrangement (although not quite such a good one as that pro- 
posed) on our peak load in order to save refase, as in this way I 
can get an evaporation of 44 to 5 lb. of water per pound of refuse, 
as against 4 lb. with our new destructor, and 2'5 Ib. with our old 
one (which was done away with). 

Although the above requires no further argument, I see nothing 
whatever in Mr. Morgan's contentions. With the boiler direotly 
above the combastion chamber :— 

1. You can still get an equally large thermal storage system of 
red-hot brickwork, with the further advantage .that this stored 
heat is always evaporating water to greater advantage, and the 
point that Mr. Morgan mentions about the boiler tubes tending to 
cool the brickwork more quickly is exactly what one wants for 
the purpose of raising steam. It is always an advantage in 
favour of any destruetor to be able to get rid of your heat 
usefully. 

2. The proper combustion of the fumes depends not only upon 
the temperature of this chamber but the візе of it, and the com- 
bustion chamber can be made of ample size under a large water- 
tube boiler. 

3. It is easier to raise steam, and, what is more important in a 
central station, to get it up when it has fallen on load. 

4. The dust can be provided for just as easily as with the usual 
wasteful arrangement of having a combustion chamber which does 
not act directly upon the boiler tubes. 

I am glad Mr. Morgan invites destructor engineers to take part 
in this controversy. Mesars. Meldrum installed our grates for 
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burning refuse directly under the boilers, and Messrs. Heenan and 
Froude our last destructor. The Meldrum grate can beat the 
Heenan destructor (excellent as it is) for steam raising, and the 
Heenan destructor has the advantage of the Meldrum grates in 
other ways, such as dust catching and getting rid of a greater 
quantity of refuse. Therefore, as stated in my article, а com- 
bination of the two methods (namely, with the boiler fixed above 
the combustion-chamber), would have been the perfect method had 
the original arrangement of our plant allowed us to carry this out, 
and, whatever theory says against this method, І must be pardoned 
for still believing what I have seen every day for the last three 
years. 

A. J. Abraham, General. Manager. 
Aberdare Electricity Works, 

August 27th, 1915. 


London Electrical Trades Arbitration. 


The District Secretary of the London District Electrical Trades 
Union has circularised the Electrical Press, stating that Sir David 
Harrel, the Arbitrator, has awarded members of that Union an 
advance of 11. рег hour, which, coupled with the ld. advance 
obtained by the Union last year, constitutes an increase of 11d. per 
hour, in a little over 15 months, for electrical wiremen and fitters 
in the metropolitan district, 

This statement is extremely misleading, and avoids the main 
facta, the intention being, no doubt, to claim a series of victories 
over the employera, who, however, stand in the happy position of 
knowing that the Id. advance was offered by the masters, and 
accepted by the Union after the strike, which, from the men’s 
point of view, was not a brilliant achievement. In addition to 
this, an advance of 14d. per hour was demanded by the men, and 
refused. However, the masters agreed to arbitration, realising 
that an increase of wages was justified during the present national 
crisis, with the result that the Arbitrator awarded half the amount 
demanded, the award reading as follows :— 

" August 11th, 1915, 

"I hereby award that the existing rate shall be raised from 
1044. to 114d. per hour, with pro rata advanoes to electricians, 
labourers, and assistante, such advanced rate to come into operation 
as from the beginning of the first pay day following the date 
hereof, and the advance now awarded to be regarded as war wages, 
and recognised as due to and dependent on the existence of the 
abnormal conditions now prevailing, in consequence of the war," 

The italics are mine. 

Although this award applies only to members of the London 
Union, and, strictly speaking, is limited to such, the members of 
the London Electrical Masters’ Association have decided to apply 
the increase to all employés, Union and non-Union, although no 
agitation has been apparent among their non-Union employés, 

Surely, it cannot be claimed that the award is a triumph for 
the Union! It would have been better to leave the matter as it 
was without comment, and it would have remained unchallenged, 
but for the braggadocio of a "Union " official, 

The unfortunate outcome of any concessions by the employers 
to their workmen, is that the Trade Union officials fistter them- 
selves that they have defeated Capital, whereas the reeult is but 
an empty triumph, resulting in oonstant stress instead of 
harmony. 

In conclusion, it may ba said that the award is anything but 
an advertisement for the Electrical Trades Union. The officials 
controlling same would ba well advised to keep in the background, 
and avoid basking in thé limelight during the present troublous 


times. 
W. Ellerd Styles. 
London, W., August 30th, 1915. 


New Battery Signalling Bell. 


From the Notes” column of the ELECTRICAL REVIEW for 
August 13th I see that a paper on the above subject was read at a 
meeting of Mining and Mechanical Engineers at Newcastle-on- 


Tyne. 

T should like to point out that I have fitted several bells with 
condensers and connected them across the contacts. This idea is 
working excellently, and reduces the spark on the contacts bo a 
minimum. 

I have had these bells (fitted as described above) in use for some 
time on surface work at Askern Colliery, and find not only that 
the epark is reduced but that there is much less trouble in keeping 
the contacts clean, thus ensuring a good signal, 


Arthur H. Marsh. 
Askern Colliery, near Doncaater, 
August 28th, 1915. 


Car Starting and Lighting Equipments in the 
States.—According to some figures compiled by Mr. G. Brewer 
Griffia, of the Westinghouse Co., U. S. A., the total number of motor- 
cara produced in the United States during the past 12 calendar 
months was 611,693, and of this number 261,860 were fitted with 
electric starting and lighting equipments, 


LEGAL. 


ELECTRIC POCKET LAMP PROSECUTION. 


IN the City of London Court, on August 35th, before his 
Honour Judge Rentoul, K. C., Mr. E B. Holmes, special con- 
stable, of Hackney, sought to recover £1 8s. 8d. against Mr. Percy 
Patterson, electrician, trading as the Electric Supply Store, 77, 
Fore Street, for damages for injury caused to his clothing owing to 
a defective flash lamp purchased from him. 

PLAINTIFF'S solicitor said the plaintiff bought a pocket electric 
lamp of the defendant on his guarantee that the plaintiff could 
put it in his pocket without it leaking. Plaintiff wanted it for 
use during his duties as a special constable. When he put it in 
his pocket the lamp leaked owing to the accumulator being 
defective, He took it back, and a new accumulator was given to 
him, but that was worse than the firet. Sulphuric acid from the 
lamp leaked. Plaintiff's clothes were burnt. А 

DEFENDANT told the Court that the lamp was absolutely safe if 
th» plaintiff used it properly and carefully, 

JUDGE RENTOUL thought that the bare fact that the defendant 
had sold the lamp was a guarantee that it was fit for use, An 
electric pocket lamp was not fit for use if it leaked. 

DEFENDANT said that plaintiff handled it carelessly. He did 
not sell the accumulator as being unspillable. They were all made 
with a percentage of sulphuric acid in them, and it was impossible 
to make an accumulator otherwise. N) maker would guarantee 
such a thing. It so, the whole electrical industry would be 
stopped. 

PLAINTIFF added that when defendant told him that the lamp 
could not leak, he showed him that it was packed with gauss 
which would absorb the acid, and so prevent it coming out. 

The DEFENDANT assured the Judge that an accumulator could 
not be made that would not leak. There was nothing on the lamp 
to say that the acid was unepillable. ў 

JUDGE RENTOUL did not think the lamp ought to leak. Не did 
not think anybody would buy an electric flash lampif he knew it 
was going to leak and burn holes in his clothes. It seemed extra- 


. ordinary to him that à man should be asked to take an eleotric 


lamp to use in his service as a special constable and for it to leak. 

PLAINTIFF further said that when the lamp was attached to the 
terminals and started burning it caused the acid to bubble, The 
chemical action caused that, and that was what caused it to 
escape. | 

DEFENDANT said he could demonstrate in Court that that was 
not so, and that althongh he did his utmost to stop lamps from 
leaking and to make them as safe as possible, he could not under- 
take any responsibility. No manufacturer of electric pocket lamps 
would dream of doing anything of the sort. He produced a lamp 
which was put on the Judge's desk and lighted, and he declared 
that it would not bubble over as the plaintiff said had happened 
with his lamp. The lamp was put on the Bench and remained 
there until the end of the case without leaking. 

PLAINTIFF suggested that if the lamp was put on its side it 
would probably leak. 

JUDGE RENTOUL said the lamp had not leaked, but the defendant 
was responsible for leakage unless he could prove that electric 
pocket lamps could not be made without leaking. 

DEFENDANT: Every accumulator has loose acid in it, and if you 
turn it upside down it will leak. I could make it leak if I pressed 
it. This lamp has been treated carelessly. This is a very important 
question, and the whole industry is looking to the decision in this 
case, This is a very vital case because all accumulator making, 
which is a vast industry, will be stopped if your decision is 
against me pending an appeal. 

JUDGE RENTOUL: I hope not. 

DEFENDANT : We dare not sell another. There must have been 
а pint of acid spilled over the plaintiff's clothes to have done this 
damage, and there was not more than a thimbleful of weak acid 
in the accumulator that he had. А 

PLAINTIFF pointed out that a few spote of sulphuric acid would 

be quite sufficient to burn the clothes in the manner shown, The 
acid had even eaten through the metal of the oase. The defendant 
contended that it was a got up case, 
. JUDGE RENTOUL deprecated the use of such observations. At 
the same time he did not think he ought to give a decision with- 
out some independent evidence if the chemical or electrio lamp 
industry was во concerned as the defendant suggested. 

DEFENDANT: This acid is not dangerous, | 

JUDGE RENTOUL thought it might be wise to settle the oase, 


. end then suggested that expert evidence ought to be called. 


DEFENDANT: Tais is not for carrying abont in the pocket but 
for household use and to put on bicyles. It they are kept upright 
they will be all right. He paid 53. 6d. for it. I do not 
gaarantee it to be unleakable. 

PLAINTIFF'S solicitor argued that the defendant would ba liable 
for even a latent defect. 

DEFENDANT: If you decide against me the case will have to be 
taken up by the whole indastry. 

PLAINTIFF: You said the manufacturers would defend the case, 
but they are not here. I was told that it would not leak if I 
turned it upside down. 

DEFENDANT: We sell them as moist accumulators. 

The JUDGE suggested that the plaintiff might accept half the 
amount of his claim, but the defendant said he was either in the 
right or in the wrong, and that if the decision was against him, 
pocket electric lamps made in the future would have to be stamped 
‘sold without a guarantee." 


a 
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The Jopas did not think the plaintiff would have bought the 
lamp if he had thought it would leak. In bis view unleakable lamps 
could be made, and electric pocket lamps ought not to be sold if 
they leaked. If the electrical trade was affected by the matter he 
‘would give leave to appeal against his decision, but he must find 
for the plaintiff, with costs. - 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


New Gd. E. C. Flame-Proof and Water-Tight Bell for 
Mines. 


In the new G.E.O, flame-proof and water-tight trembling bell 


illustrated in fig. 1, special attention has been given to the design 
and construction so as to make it comply thoroughly with the 
Home Office regulations. 

The bell action is enclosed in a cast-iron flame-proof case. 
The lid is bolted to the case, and contact is made between 
machined flanges 1 in. wide. These are of sufficient heat capacity 
to cool effectively any hot gases expelled in the event of an 
internal explosion. The case is water-tight and thoroughly 


Fic. 1.—G E.C. FLAME-PROOF AND WATER-TIGHT M)NING 
BELL, wITH COVER REMOVED. 


enamelled to prevent rusting. The internal unoccupied space is 
kept down to a minimum, so as to limit the amount of explosive 
gas which might accumulate. 

The hammer is connected to the armature by a shaft which 
passes through a gland, | in. long, in the bottom of the case. It 
is situated under the gong and is thereby afforded additional 

i A flame-proof gland is also fitted to the case, It is 
designed to take an armoured lead-covered twin cable. 

The bell is made with two sizes of gong, 6 in. and 8 in. 
respectively. The 6-in. bell weighs 14 lb., and requires a pressure 
of 6 volts across its terminals to work it satiefactorily, while the 
8-in. bell weizhs 16 lb. and requires 10 volts. The resistance in 
each саве is 25 ohms, and the current taken just under 0'1 ampere. 

There bells are made by the GENERAL ELECTRIC Co, LTD., 67, 
Qaeen Victoria Street, E.C. 


Ediswan Silk Shades, 


Though it is probable that there will be fewer new lighting 
echemes undertaken in the coming season owing to the general 
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Fic. 2,—EpISwAN LAMP SHADE, 


feeling for household economy,” it is practically certain that la 
many cases new shades will have to replace those that have seen 
the previous season through. 


The Epison & SWAN UNITED ELECTRIO LIT Co., LTD., 
Ponder's End, who, we understand, have been doing exceedingly 
well in their eilk shade department, have sent us a neat little stiff 
covered booklet of silks, which contains nearly 50 different tinta 
of reds, greens, blues, browns, &5, with a sample attached to 


Ес. 3.—EpIswaN LAMP SHADE. 


/ 


enable a prospective buyer to test the quality. All shades oan be 
re-covered in a similar fashion to match others, and old pattern 
shades can be renovated. Illustrations are shown here of some 
recently executed designs, which are stock lines, but it is also 
a speciality of this department to make for all individual require- 


ments. 
English Electrical Novelties. 


Messrs. WARD & GOLDSTONE, of Sampeon Works (Salford) 
Manchester, have recently issued a four-page pamphlet dealing 
with electric pocket lampa, torches, medical coils, bell and pushes, 
miniature electric motors and parts for constructing same, lamp 
refills, dry batteries, and other small technical goods, These 
originally in great part came from the Continent, but Mesers. 
Ward & Goldstone аге now manufacturing them for themselves. 

We illustrate a Sturdee torch fitted with a hood (fig. 4) ; this 
is a non-rusting torch, fitted with a refill, which in ordinary use 


FIG. 5. — SPECIAL 
PockET LAMP, 


Fie. 6.—VeLox 
REFILL. 


wil give 15 hours’ light, and hold up for 12 months without 
failing. Figs. 5 апа! 6 illustrate a special pocket lamp, and the 
Velox pocket lamp refill, which is made specially for export, and 
will remain in condition in stock for nine or 12 months, 


Photographic Meter Records. 


The EASTMAN KODAK Co., of Rochester, N. V., has introduced a 
novel meter reader's camera which enables photographic evidence 
of the state of the consumers’ meter dials to be obtained. 

The meter reader (or photographer in this case) simply holds the 
camera opening against the meter dial glass and presses a lever, 
which automatically opens the shutter for a definite period, and at 
the same time lights four small battery-operated lamps to illu- 
minate the meter dial. | 

At each exposure the shutter is locked and cannot be again 
operated until the film has properly advanced for the next 
exposure, 

By pressing a lever the camera can be used as а lantern in dark 
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passages. A roll of film provides for 75 exposures, and costs 
roughly one shilling; two extra rolls can be carried in the 
camera, allowing a total of 225 exposures, 

The film on which the pictures are taken consists of an emulsion 
on opaque paper, backed with a white coating, which makes details 
of the developed film show up clearly, reversed right and left, 
mirror fashion, and the reversed film is read by means of its 
reflection in a mirror and identified by the customer's name and 
meter number on the dial. The Factograf camera gives an 
indisputable record, and is especially useful in taking maximum 
demand readings, where the pointer is Bet back to zero, thus pre- 
venting future reference. These cameras are being employed on 
several meter routes by the Rochester Railway and Light Co., 
of N.Y.— Electrical World, 


“ Hemming ” Grip Fittings. 

THE HEMMING CONDUIT GRIP, LTD., of Hatherton Street, 
Walsall is introducing a new patent grip fitting which we 
illustrate in fig.7. It is claimed that its electrical conductivity 
is equal to the tube, and it can be used with any type of tube, 
close joint, or seamless. Undersized tubing can also be used with 
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Fic. 7.— NEW GRIP FITTING. 


equally good resulte. It will be seen that the grip is obtained by 
screwing up a specially shaped cotter, the side of which bearing 
on the tube is serrated and bites into the tube, Unscrewing the 


nut and tapping thecotter pin, releases the tube, A full selection 


of conduit fittings is made by the firm in }-in, to 14-in. sizes, 


Single-Tumbler Double-Pole Switches. 
The term single-tumbler double-pole switch is meant to convey 


that the article in question is a tumbler-action switch for double- 


pole connection. Thus, instead of the usual coupling together of 
two separate single-way tumbler switches, we have the combination 
on one base of ordinary size. 

So far as we know. Messrs. А. P. LUNDBERG & Sons, of 477-489, 
Liverpool Road, London, N.. are the only manufacturers of switches 
of this kind, and their 10-ampere surface and 5-ampere flush 
patterns are respectively shown in figs, 8 and 9, 


FIG. 8. 
SINGLE-TUMBLER D.P. SWITCHES. 


The 5-ampere size is also made for surface work, and various 
patterns of cover (metal or porcelain) are available, the metal 
covers for surface work being generally lined inside with fibre. 

This type of switch is very largely used on electric heating and 
cooking apparatus in conjunction with some other type, for 
varying the number or arrangement of the heating sections in 


[extra 


FiG. 10. 


circuit. Some of these groupings are as follows :—Double-pole 
with series-parallel, double-pole with series-parallel and off, double- 
pole with "Twinob," double-pole with “all-or-part,” double-pole 
with (special switch), E 


The uses to which these switches oan be put in lighting installa- 
tions is a matter of more general interest, and two such uses are 
shown in fige. 10 and 11. - 

When a lamp (or group of lamps) is on an out-of-doors circuit, 
or in a cellar or other more or leas damp place, it is decidedly better, 
for various reasons, to break the circuit on both poles (as in fig. 10) 


Еа. 11. 


than to use а single-way switch. The same arguments apply also 
to the control of plug-sockets (fig. 11), an additional one being that 
there is no chance of shock at all if the socket is entirely dead 
when off, 

Lelios Lamps. 


The A. & A, ELECTRICAL Co., LTD., of 51, Whitcomb Street, 
W.C., has recently placed on the market the Lelios (patent) lamp 
shown in fig. 12, in which it will be noted that the filaments are 
stretched horizontally between flexible supports secured to a 
rectangular glass frame, The light is distributed downwards, 


FIG. 12.—LELIOS LAMP. 


giving, with the help of a suitable shade, an excellent illumination 
below the light source, 

The lamp is of a type which has proved particularly serviceable 
for certain purposes, and is made in 10 to 50-0.P. sizes for 25-130 
volts; in 16 to 50-C. P. for 140-260 volts; and in 100 to 600. O P. 
gizes for all voltages. 

The firm also supplies the A. & A. tungsten lamp of the standard 
pattern, in usual candle-powers and for usual pressures. 


AMERICA AND ARGENTINE TRADE. 


AKGENTINA is dependent on foreign countries for almost all 
kinds of manufactures, and, as has been noted previously in 
the ELECTRICAL Review, the American Consular officials in 
that country have not lost sight of the fact that the conditions 
in Europe have presented an opportunity to the United States 
for consolidating her position in that market. The American 
Consul at Rosario in a recent report points out that, owing 
to business depression in Argentina, the new interest dis- 
played in American goods failed to result in а corresponding 
increase of imports from the United States into his district. 
On the contrary, imports from the United States, as from 
other countries, fell off considerably during 1914. It may, 
however, be noted that in several instances Rosario houses 
have placed orders in the United States which would under 
ordinary circumstances have gone to Europe. Moreover, 
many new firms are now in correspondence with American 
exporters. | " 
American business circles are fully alive to the opportunities 
for trade expansion in South America. However, in spite of 
intelligent efforts of numerous commercial organisations in 
the United States, many individuals are still in the dark as 
t» how the desired end is to be attained. In view of the 
persistency with which numerous exporters remain true to 
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the method that consists of advertisements, circulars оре 
„ a 


pective customers, and inquiries addressed to Con 
repetition of former remarks and recommendations may be 
pardoned. Furthermore, this matter concerns the individual 
directly. The individual business man can only make known 
and urge his needs as respecte trade facilities. When these 
facilities are given, however, whether or not he. will reap any 
benefit from them depends chiefly on himself. 

Granted adequate shipping and exchange facilities, the most 
important factor in the extension of export trade in Argentina 
is the willingness of the seller to get into some sort of per- 
sonal relation with the Argentine customers and make indis- 
pensable concessions to the latter's methods of doing business. 
If the market appears likely to be important and permanent, 
the manufacturer can well afford to make the trip himself. 
Travelling salesmen shoald be sent out at regular intervals. 
li the probable demand does not seem to warrant such 
expense, articles may be placed in the hands of a commission 
house or a Rosario agent, although it is, of course, difficult to 
make satisfactory arrangements for an agency by correspond- 
ence. Another practice that may be recommended in such 
cases 1з the sending of a traveller by a group of non-competin 
manufacturers. Exporters should realise that their successfu 
competitors have built up their export trade here through 
personal effort, and that goods will find a permanent market 
only in this way. Direct personal relations between buyer 
and seller will tend to obviate other difficulties often con- 
sidered inherent in some trade methods, such as unfavourable 
credit terms and unwillingness to conform to local require- 
inents. 

The exporter who knows the standing of the purchaser of 
his goods will realise the propriety of giving him credit, and 
not a few travellers who have left their principals with 
orders to demand cash have prevailed on their firms to grant 
reasonable credit facilities after they have reported satiefac- 
torily on standing and banking arrangements. In the same 
way, the writer knows of cases where the personal visit of a 
factory representative has sufficed to insure the local importer 
а rcgular supp of articles specially designed to meet his 
needs. It is, furthermore, obvious that the establishment of 
direct personal relations will do away with hundreds of mis- 
understandings, inevitable under other circumstances and 
harmful in the highest degree to American trade in general, 
which can frequently be ascribed to business on а corres- 
pondence basis. Orders are undoubtedly secured by corres- 
pondence, but such business generally lacks a firm basis and 
13 apt to be taken by the first enterprising competitor who 
gets into personal touch with the customer. 

The outbreak of hostilities in Europe and the current belief 
that there was a shortage of merchandise in South America 
gave an unprecedented increment to the steadv flow of cata- 
logues, circulars, and letters—often bearing the well-known 

nalty postage stamp—from American firms to Rosario. Such 
iterature receives little attention. Especially when business 
1s good, importers have no time to wade through catalogues 
and cannot afford to lose the six or eight months often 
required to make satisfactory arrangements by letter.. Such 
trade methods are viewed with little favour. The average 
Rosano importer is a frank critic. If possessed of a kindly 
feeling toward the United States, he regrets what he con- 
siders the ignorance cf American exporters. In many in- 
stances, however, he attributes the correspondence method of 
trade extension to the desire of the American manufacturer 
to get something for nothing. Certain features of American 
foreign commerce—strict adherence to cash policy, unwilling- 
ness to meet local requirements, failure to cultivate personal 
relations with customers—have created an impression in cer- 
tain quarters that the American merchant is selfish, incon- 
siderate, exacting; that he demands the largest profit with 
the smallest risk, and that, giving no aid, he expects the local 
importer to do all the work. The attitude of many Rosario 
merchants towards American trade methods is apparent from 
the frequency with which they terminate any discussion of 
the subject by the Spanish proverb: He who wants to eat 
fish must be prepared to get wet.” 

Many exporters seem to be of the opinion that a great 
volume of new business can be obtained by mailing cata- 
logues and circulars to all consular officers. As respects 
Rosario this is an error. This does not, however, mean that 
it is not advisable to have catalogues on file in Consulates, and 
‚ this practice undoubtedly does result in orders. Furthermore, 

letters addressed to Consular officers on particular subjects 
enable them to furnish useful and timely information. The 
Consular officer cannot, however, replace the traveller. He 
has not the samples, the necessary technical knowledge, nor 
the tune to press goods on merchants, and he cannot, of 
course, take orders. His réle in trade extension is essentially 
that of a go-between who endeavours to place those who want 
to sell in communication with those who are prepared to buy. 
Аз respects the supply of information, the Coneul obtains the 
most reliable data available, but he cannot in all cases, in 
epite of a careful study of the situation, report definitely on 
the saleability of a particular article. A salesman might often 
succeed in marketing goods when importers have unanimously 
informed the Consul that there ig no demand. The Consular 
. service is a factor in trade expansion, but it must not be 
assumed that it can relieve thousands of exporters of the 
necessity of doing just such things as their foreign competitors 
have had to do. 


It not infrequently happens that a firm will prepare a 


circular to be sent to all Consular officers 
tion, names of dealers комою agents, ete. asionally such 
а general circular will be received by a Consular officer in a 
large city where the firm in question has already appointed 
an exclusive agent. It is obvious that the possible ignorance 
of the existing agency arrangement on the part of the Con- 
sular officer may lead to unpleasantness, and, in extreme 
cases, to the loss of a good agent. The method of requesting 
information, and the details that should be given to ensure 
getting useful information, must vary according to the.market 
to which the request is sent. It not infrequently happens 
that when the results of euch an inquiry are not as satisfac- 
tory as the firm might desire, the firm iteelf is considerably 
more to blame than the Consul to whom the application was 
sent. 


vesting informe- 


TRADE STATISTICS OF EGYPT. 1914. 


THE following, statement, showing the importa of electrical 
and similar goods into Egypt during the year 1914, is taken 
from the recently issued .trade statistica. e figures for 1913 
are added for purposes of comparison, and: notes of any 
increases or decreases are given :— 


1913. 1914. Inc. or dec. 
EE. SE. 

Rails.— 

From Great Britain 106,000 8,000 — 98,000 
„ Germany 20,000 140.000 120,000 
» Belgium 59,000 18,000 — 41, 000 

Total 185,000 166,000 — 19,000 

Steam engines, including boilers, etc.— 

From Great Britain 128,000 85,000 — 43,000 
» Germany 7,000 13,000 + 6,000 
3» Belgium 500 4,000 E 9,500 
„ France 8,000 5,00 — 8,000 
„ Holland 6,000 1000 — 5,000 
„ Italy ге 11,000 18,000 + 2,000 
„ Switzerland 2,000 — — 2,000 
„ Austria-Hungary 20,000 — — 20,000 

Total 183,000 121,000 — 62, 000 

Flectrical machinery.— 

From Great Britain 15,000 13000 — 2,000 
» Germany ; 8,000 9,0000 — 6,000 
„ Austria-Hungary 3,000 9,000 + 6,000 
хи lgium A 6,000 1000 - 5,000 
„ United States 3,000 — — 3,000 
„ France жа 27,000 2,0000 - 25,000 
»  ltaly "T 3,000 1,000 - 2,000 
„ Other countrie 1,000 8,000“ + 7,000 

Total v T 66,000 386000 — 30,000 
* Switzerland 7,000. 

Petrol and benzine motors.— 

From Great Britain 62,000 74,000 + 12,000 
ermany 31,000 21,000 — 10,000 
„ Italy 22,000 15.000 — 7,000 

Switzerland 29.000 35.000 + 6,000 
„ Other countries 2,000 7,000, + 5,000 
Total 146,000 152,000 + 6,000 

Railway and tramway carriages.— 

From Great Britain 9,000 36,000 + 34,000 
» Germany 5,000 10,000 + 5,000 
„ Austria 21,000 30,000 + 9,000 
» Belgium 20,000 16000 — 4, 000 

Total 48,000 92,000 + 44,000 

Lamps of all kinds. — 

From Great Britain 6.000 6,000 — 

„ Germany 21,000 14,000 — 7,000 

„ Austria 29,000 14,000 - 15,000 

„ France 6,000 74,000 + 1,000 
Italy " EN 1,000 1.000 — 
Sweden ov x 7,000 5,000 — 2.000 
Holland | T 9.000 1000 — 1,000 
Other countries 1,000 1,000 — 


Total 73,000 49,0000 — 24,000 
Copper, manufactured.— 
From Great Britain 11,000 8000 — 3.000 
4, Germany 20,000 26,000 + 6,000 
„ Belgium 2.600 3.000 + 400 
„ France 17.000 17.000 — 
„ Italy РА 6.000 6,000 — 
„ Other countries 9,000 2.000 — 1,000 
Total Sus js 59.600 62,000 + 2,400 
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1913. 1914 Inc. or dec. 
£E. £E 

Scientific instruments.— 

From Great Britain 20,000 35,000 + 15,000 
„ Germany 21,000 13,000 — 8,000 
„ Austria A 1,000 8000 + 7,000 
„ United States 2,000 500 — 1,500 
„ France E 14,000 9000 — 5,000 
„  ltaly eae 1,000 3,000 + 2,000 
„ Switzerland 1,000 2,000 + 1,000 
„ Other countries 2,000 > 14,500 + 12,500 

Total 62,000 85,000 + 23,000 

Other machinery (except agricultural).— 

From Great Britain 103,000 79,000 — 24,000 
„ Germany ET ae 36,000 21,000 — 15,000 
„ Austria E 7,000 2,000 — 5,000 
„ Belgium = 4,000 6,000 + 2,000 
„ United States 30,000 35,000 + 5,000 
„ France КЕ 36,000 15,000 — 21,000 
„ Italy M 5,000 3,000 — 2,000 
„ Switzerland 9,000 11000 + 2,000 
» Turkey 1,000 — — 1,000 
» Holland 2,000 2,000 5 
„ Other countries — 1,000 + 1,000 

Total 233,000 175,000 — 58,000 

Copper, hammered, drawn or sheet.— 

From Great Britain 96,000 88,000 — 8,000 
„ Germany 15,000 15,000 — 
„ Belgium 600 2,000 + 1,400 
„ France 2M 1,000 7,000 + 6,000 
„ Other countries 400 2,500 + 2,100 

Total 113,000 114,500 + 1,500 

India-rubber and gutta-percha, raw or manufactured. 

From Great Britain 12,000 8000 — 4,000 
5s ermany 15,000 10,000 — 5,000 
» Austria 4,000 2,000 — 2,000 
„ France 8,000 5,000 — 3,000 
„ Italy 10,000 5,000 — 5,000 
„ Switzerland — 500 + 500 
„ Belgium А 1,000 1,000 — 

„ Other countries 2,000 1,500 — 500 
Total 52,000 33,000 — 19,000 

Electric, telegraphic and telephonic apparat us.— 

From Great Britain | 46,000 35,000 - 11,000 
„ Germany 25,000 13,000 — 12,000 
» Austria 15,000 8000 — 7,000 
„ Belgium s 7,500 10,000 + 2,500 
„ United States 1,000 500 — 500 
„ France 19,000 9,000 — 10,000 
„ Italy 3,000 3,000 — 

„ Sweden - 18,000 5,000 — 13,000 
„ Switzerland 4,500 2,000 — 2,500 
Total 139,000 85,500 — 53,500 


£E = £1 Os. 64d. 


WAR ITEMS. 


Effects of a Year of War upon American Electrical 
Industry.—In order to ascertain just how the present 
trouble in Europe has affected the American electrical 
industry in various sections of the country, the New York 
Electrical World " recently approached a number of pro- 
minent central-station officials, manufacturers, jobbers and 
contractors, requesting their opinions and observations based 
on their experiences after a year of the war. The central- 
station industry, while it has gone forward, did not enjoy 
during the past year the same ratio of increase owing to a 
combination of depressed business conditions and to the war. 
Capital for development purposes is not now easy to obtain 
despite the permanency of the investment and the vast 
amount of gold hoarded in bank vaults. Throughout the 
trade many of the manufacturers feel the results of decreased 


building operation, but yet they are sanguine of good times 


to come. The contractors and jobbers naturally experienced 
some setback in business because of stagnant building trade 


conditions, while, on the other hand, the widening applica- 


tion of electricity and the campaign for the intensive culti- 
vation of customers now being waged by many central- 
station companies has resulted in increased sales of electrical 
appliances, so that dealers generally look on present condi- 
tions with complacency. 

Our contemporary publishes communications received 
from the heads of some of the largest holding companies in 
the country bearing on the situation. 

Mr. S. Z. Mitchell, of the Electric Bond & Share Co., 


of which is Mr. A. E. Cutler, and which com 
. Davis 


of New York, says:—'' The earning power of the electrical 
industry, taken as a whole, has been hurt but little by war 
conditions. However. the uncertainties created by war con- 
ditions have somewhat depressed the market value of 
electrical securities along with all securities generally, other 
than the so-called * war stocks.' Naturally these difficulties 
have adversely affected the ease of permanently financing 
every line of business. The money markets and the invest- 
ment or capital markets, now, as always in times of dis- 
turbance, have drifted far apart. Money, as exemplitied by 
short-time, well-secured loans, is dirt cheap and is going 
begging, whereas capital for permanent investment, particu- 
larly for new enterprises, is almost unobtainable at any 
reasonable price. This has naturally had the effect of check- 
ing new developments and expansion of old developments, 
and I do not look for any material improvement in these 
conditions until the fear of our becoming involved in foreign 
quarrels is gone, and also until our people can get a better 
idea as to what our industrial condition will be when the 
war is over. Many people feel that a great industrial boom 
in this country will follow the termination of the war. 
Others think that directly opposite conditions will prevail, 
particularly if no changes are made in the meanwhile in the 
tariff. They believe that when the war is concluded Euro- 
pean factories will be found practically intact, and the 
necessity for employment, and particularly the necessity for 
immediately producing the ae a possible factory output in 
order to meet war taxes, will be so great that European 
labour and European manufacturers, under the guidance 
of their respective Governments, will immediately rush pro- 
duction to the utmost and will make wages and commodity 
prices low enough to overcome all competition in selling 
goods, and that under these conditions the Europeans. are 
bound to cut under our prices so that we shall be swamped 
with foreign goods.. I am sure that capital will be 
timid and new developments will be delayed until investors 
are better assured as to the outcome than is now the case. 
The advent of so many war orders in a large number of 
Eastern cities is proving very helpful to the electrical busi- 
ness. The same may be said as to some of the metal-mining 
industries. On the other hand, business conditions in the 
lumber and fruit countries of the Pacific Coast are greatly 
depressed, and nearly all public utilities in that section are 
suffering accordingly. The same thing applies, but in less 
degree, to conditions in some of the Southern States." 

fr. H. M. кше, of Н. М. Byllesby & Co., of Chicago, 
writing from the point of view of the local public utility 
company, says that there has been a very pronounced ad- 
verse effect upon the business conditions of the United 
States due to the war. In the first place, it has practically 
stopped all financing on a large scale, and particularly for 
new enterprises. In sections which have profited directly 
from war orders or from the crop situation due to the war 
there is a certain degree of artificial stimulation. In general 
we find business in the cities and towns in which we operate 
to be at least dull, in most cases ‘ marking time,’ and in 
the Puget Sound and Pacific Northwest section to be in- 
creasingly stagnant, this latter situation being more or less 
influenced by the depression in the lumber trade, which is 
not altogether due to the war, and to a general collapse 
following over-expansion in that section. . . . In general 
the war has had a most distressing effect upon business. 
It has stopped large financing of a permanent nature, and 
there is, I think, on the part of all responsible people a 
feeling of very great anxiety and apprehension as to the 
future of our own country as judged by the portentous 
events involved in the present European war.“ 

Mr. Samuel T. Bodine, of the United Gas Improvement 
Co., of Philadelphia, says that should the war continue for 
another year, and American concerns continue to rush into 
the manufacture of supplies for the belligerents at pheno- 
menal profits, of which labour is justly claiming a share, he 
foresees unrest and misunderstanding in other industries. 
He concludes:—'' I cannot but feel that it would be for the 
common good of Labour and Capital if the concerns which 
are growing rich on war orders, instead of establishing high 
wage schedules, which cannot be maintained when business 
conditions become normal, would arrange with their em- 
ployés to set aside for labour a percentage of their pheno- 
menal profits, to be divided, say, every three months.” 


Munitions Manufacture in Australia.—In the Sydney 

orning Herald of July 5th it was stated that the manufac- 
ture of shrapnel shells would probably be in full swing there 
within a few weeks. An armaments committee, at the head 
ises Mr. ] 
(Director-General of Public Works), Professor 
Warren, Mr. Lucy (Chief Mechanical Engineer for Rail- 
ways), Mr. Brain (Chief Electrical Engineer for Railways). 
and the representatives of the principal engineering firms, 
have been handling the work pertaining, to engineering 
matters, while the amber of Manufactures has been at- 


. tending to the remaining supplies. The various engineering 
firms have been circularised as to their possibilities, and the 


replies have been highly satisfactory. Several well-known 
DU of pd standing have offered their services free. 
t is expected that, with the plant which the State Govern- 
ment is obtaining, and with the co-operation of existing 
Government workshops and those owned by private em- 
loyers, there will soon be a large output of shrapnel shells 
there. 
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After the War: German Preparations.—In an editorial 
note regarding the efforts which Germany may naturally be 
ре to put forth to recover her trading position, 
Eastern Engineering quotes some significant information 
went by the New York correspondent of a London newspaper 
showing the lengths to which Teutonic traders are prepared 
to go to secure the ends they have in view. It may be that 


they will find so much of the world against them that their . 


desires will not be realised so speedily as they anticipate, 
but we are told on the authority of an eminent financial 
expert that, as one part of the scheme, Germany will require 
to obtain, and quickly, £200,000,000 worth of raw materials. 
** She cannot purchase those with bank notes. Accordingly, 
far-sighted Germans are now, during the war, keeping up 
the manufacture of iron and steel and storing up the pro- 
ducts; they are continuing in the same way the mining of 
potash, and their dye factories are running at full Pa 
any’s scheme is, the moment the war is over, to dump 
into one big market all the iron, steel, and other materials 
she has been able to manufacture and store during the war. 
The only big market available to her is the United States, 
since South Americans like their bills hung up, and it is an 
imperative need for Germany to have cash payments so that 
she can instantly buy with them new stocks of cotton, 
copper, wool, jute, and so on. For some time past America 
has been swarming with agents of German steel manu- 
facturers, who are canvassing all American users of steel 
and telling them, * Please give us complete lists and specifi- 
cations of the sheets and tubes you use in your business, for 
the moment the war is over we shall be in a position to offer 
you those materials at prices you have never even dreamed 
of.' Dye manufacturers in Germany are making similar 
offers, and are besides conducting a most skilful campaign 
with a view to preventing developments of the American dve 
industries. This is some indication of the efforts which 
German traders will make to retain and foster trade. 
The discussion of ''terms of settlement " appears to 
be a long way off, but it may well happen that the very 
confident Teutonic commercial calculations with reference 
to the future will prove to be like some others that have 
gone wrong. It will be for the Allied Governments, and 
especially our own, to watch such matters most closely to 
vent as far as practicable a revival of the old economic war. 
e believe that our Coalition Government is fully alive to 
the possibilities, and that it will have behind it in whatever 
action it may take to deal adequately with this important 
aspect of the present struggle, the great majority of British 
opinion. We are so deeply absorbed with the struggle for 
life just now that such matters have to wait, but the time 
will come when victory will force such questions most 
prominently under everybody's attention. | 
Early Zeal.—While we are far from wishing to damp the 
ardour of the youth of England, and while we have no desire 
here to enter into the National Service controversy, we can- 
not help feeling that the action of Palmer's Shipbuilding and 
Iron Co. in taking proceedings against apprentices who 
have left their work without permission, and enlisted, will 
meet with approval in many quarters. We can quite 
imagine that the enticements of the recruiting officer are 
irresistible to the under-age youngster. who is swept up in 


the waves of patriotism, but Palmer's is essentially a war 


factory, and its employés are war-workers, and under some 
circumstances it may be heroic to remain at the tasks of 
чад monotony and resist the death or glory appeal. 
V we are petting back all the engineering labour that 
we can from the Front it is regrettable that we should lose 
even the partly-trained men and boys from the places that 
they rightly occupy in our works to-day.  Palmer's is a 
large company as well as a war concern, and it is able to 
take action w others by doing so would suffer. Legally, 
the apprentice cannot break his agreement and enlist unless 
the employer agrees, but deeds have been broken in in- 
numerable cases. We have in mind a business in a small 
country town, the principal of which was without three 
apprentices who had flouted their legai obligations and 
answered the country’s call to older men. He reviewed his 
position thus: I can't stop them. How сап I object? I 
shall be the most unpopular tradesman in the town if I do 
so. We may admire the zeal of our undeveloped lads, 
grumble at the condition of things that weans them away 
when eligible slackers hang back, and cheerfully go on 
bearing our share of the hardships involved, but it is as well 
that the sanctity of legal obligations should be brought home 
to the junior mind even in time of war. Certainly we must 
let war munitions apprentices know beyond all misunder- 
standing that the bench is as important as the trench in this 
war. EN | 

„ Beigians as A. S. E. Men.—The Amalgamated Society of 
Engineers has had under consideration the admission of 
Belgian workmen into the union, and it has made the 
following recommendations to the branches:—“ Belgian 
mechanics who can produce proof of membership in a Bel- 
gian trade union must join the class for which they are 
eligible according to our rules, but such candidates will be 
charged no entrance fee. Where they can prove to have 


belonged to a trade union in Belgium they are eligible for 


full тыр Ыр to the оо forty-five." Privileges will 
be granted to Belgians for the war period only, and on the 
understanding that they return to their own country after 
the war. If any of them should remain here for a longer 


period than one month after the declaration of peace they 
must be charged entrance fee according to tne rule of their 
age on admittance to the society. Ihe recommendations 
are not applicable to candidates who were not financial mem- 
bers of a Belgian trade union prior to their starting work in 
Great Britain.—'' Ironmonger."' 

Australia and Enemy Companies.—An Australian news- 
paper ( Melbourne Age) just to hand states that on Julv 
12th, in the Central Summons Court, Sydney, the Amalga- 
mated Wireless (Australasia) Ltd., Ernest Thomas Fish and 
Charles Bartholomew were charged with having traded with 
the pem It was alleged that on or about December 8th, 
1914, defendants had, by entering into a contract with 
Gesellschaft fur Drahthlose Telegraphie mit Beschrankter 
Haftung, of Berlin, traded with the enemy. ‘ Entering into 
an obligation " was also alleged. Mr. Bavin, for the de- 
fence, applied for an adjournment, on the ground that Mr. 
Denison, one of the directors of the company, was absent 
in Northern Queensland, and had not yet been served with 
the summons. The case was adjourned until July 28th. 

A proclamation, issued at Melbourne on July 9th, de- 

clared the Australian Metal Co. to be an enemy subject. 
On July 10th, 0 to an Australian paper, two direc- 
tors of the company (W. Friedrich Christian Schmidt, and 
Franz Wallach) were arrested and interned by officers of the 
Intelligence Corps. Both were naturalised and had lived 
in the Commonwealth for many years. 
Metropolitan Munitions Committee.—It will be of interest 
to the engineering world, and to manufacturers generally, 
to learn tnat the organisation of the Metropolitan Muni- 
tions Committee is now practically complete, and that most 
excellent work is being done. A central office has been 
established at Alexanura House, Kingsway, with Mr. Cecil 
Partridge as general manager, and Mr. lreland as chief 
engineer, with a competent staff and commodious premises. 
The jurisdiction of tne committee extends over the whole 
of the Metropolitan Police area, which has been divided into 
ten districts, each under a district manager, associated with 
an assistant and a munitions engineer; and the following 
gentlemen have been appointed as district managers:— 


- Northern.—Mr. A. Hugh Seabrook (acting), 62, Finsbury 
Pavement, E.C. (temporary address). 
North-Western.—Mr. E. T. Ruthven Murray, 346, High 
Road, Kilburn, N.W. 
. Southern.—Mr, А. C. Cramb, Town Hall, Croydon. 
. South-Eastern.—Mr. W. С. Head, Borough Hall, Royal 
Hill, Greenwich, S.E. | 
зеш esterne Mee C. O. Grimshaw, 6, Eccleston Place, 


Eastern, —Mr. C. Newton Russell, 215-217, Bishopsgate, 


East Central and South-Eastern.—Mr. E. Harlow, 
64, Bankside, S.E. 
Western.—Mr. R. S. Downe, Carnegie Library, Hammer- 
smith, W. 
* Poplar and зерлеу. С. М. Gill, East London Col- 
lege, Mile End, E. (temporary address). | 
Outer Eastern.—Mr. S. Н. Wood, Gas Works, Beckton. 
Any information likely to be of use in connection with the 
production of munitions, and all inquiries, offers of pre- 
mises, of tools, plant or services, etc., should be directed to 
the General Manager, Metropolitan Munitions Committee, 
Alexandra House, Kingsway, or to one or other of the Dis- 
rict Managers, according to the district. | 


Copper Shortage in Germany.—Reuter’s agent at Zurich 
states that agents are conducting.a diligent and systematic 
hunt for copper throughout Switzerland. They are pone- 
trating the mountains to the remotest valleys, and per- 
suading the peasants to part with this precious metal. 
Taking advantage of the ignorance of these country-peopie 
they tell housewives that their copper utensils are bur 
out, and offer to give them new pots and kettles in exchange, 
which, of course, prove to be of greatly inferior metal. The 
business is enormously profitable, since the agents pay onlv 
2d. to 4d. a lb. for copper which they sell to Germany for 
ten times as much. The Germans are constantly finding 
new ways of getting copper from the Swiss. There are no 
brass smelters in Switzerland, and taking the advantage of 
this the Germans insist upon receiving an equal amount of 
copper for every delivery of brass. And as brass weighs only 
about one-half or three-fifths as much as copper the Ger- 
mans obtain a large surplus.—'* Financial Times. 

War Substitutes in Germany.—A long discussion on sub- 
stitutes for raw materials which the war had made scarce 
or unavailable, was recently held by the Mannheim branch 
of the Verein Deutscher Ingenieure. Various materials 
were considered, and details were given of experiments now 
being carried on at several electric power-stations on the 
best ways of burning coke mixed with coal or lignite in boiler 
furnaces. Rubber was also discussed. it was stated that 
the production of synthetic rubber seemed nine-tenths suc- 
cessful, but the final part of the problem had never been 
solved. Not only the Elberfeld Dve Works, whose investi- 
gations looked very promising a few vears ago. but also the 
Badische Anilin und Soda Fabrik had experimented on a 
large scale; but the researches had not been pushed of late, 
because the prices of rubber had gone down (before the war), 
and because the artificial rubber proved disappointing in 
use. Engineering. | 
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Australia Taking Stock of Metals.—According to an 
Australian newspaper, the Federal Government made an 
order recently that persons holding more than certain 
quantities of steel, including steel ingots, blooms, slabs, 
billets, bar, rod, angle, tee, scrap, and bar and tool steel; 
pig iron, scrap iron, wrought iron, bar and sheet; copper ore, 
blocks and ingots, plate and sheet zinc or spelter, including 
ore, sheet, bar, blocks, lead ore, sheet and pig lead, nickel, 
block tin, aluminium, ferro-manganese, ferro-silicon, or 
antimony, must supply the Commonwealth Statistician with 
particulars. 


Munition- Workers to Visit the Front.—The ‘‘ Sheffield 
Independent ” states that a party of munitions workers are 
to be sent to the front for the purpose of enabling them to 
judge first-hand of the necessity for increasing the amount 
and accelerating the production of munitions of war. The 
following trade unions have been asked to send representa- 
tive workmen: Engineers, brass founders and copper smiths, 
plumbers, boilermakers, shipwrights, union of labour, black- 
smiths and ironworkers, sheet metal workers and braziers, 
electrical trade, patternmakers, ironfounders, tool makers. 
machine workers and engine makers. 


Lighting Precautions: Bridlington Engineer Fined.—At 
the Bridlington Police Court, on Saturday, Mr. Frederick 
Ffrench (acting borough electrical engineer), was summoned 
for failing to obscure the light from the roof of the engine- 
house Sd the Bridlington Electricity Works. Evidence was 

iven 

own Council, the East Riding County Council, and the 
local Magisterial Bench that the light coming from the 
works constituted a danger to the building itself and to the 
community. A fine of was imposed. 


New Zealand and Enemy Goods.—Reuter’s correspondent 
at Wellington states that Sir Joseph Ward, Minister of 
Finance, їп laying the new Budget before the House cf 
Representatives, said that in the Customs increases motor. 
cars, chassis and bodies would pay 10 per cent. ad valorem, 
with 50 per cent. additional on cars made in enemy coun- 
tries. In addition to the individual increases in the Customs, 
he proposed to put an additional increase of 50 per cent. on 
all importations from countries that are or may be enemies 
of the British Empire. 


Electric Fans for Military Hospitals.—An appeal for help 
in sending 150 electric fans to the military hospitals in Malta 
has been published in the daily papers by Miss Olga Nether- 
sole, of Heathland Lodge, East Heath, Hampstead, N.W. 


The Air Raid at Miilheim.—A squadron of Allied airoraft 
on the morning of August 27th bombarded the station and 
com installation at Mülheim, in the Grand Duchv 
of Baden. 


Machine Guns from Canadian Electrical Men.— The 
Canadian Electrical News states that the chief 
officers of the Montreal, Light, Heat and Power Co. have 
made contributions of machine guns for the Canadian 
troops; Mr. J. S. Norris, the general manager, Mr. R. M. 
Wilson, chief electrical engineer, and the heads of the 
departments, have each contributed a gun. The employés 
of the Northern Electric Co., Ltd., have purchased two guns. 


The Government and War Badges.—The ‘‘ Times states 
that firms manufacturing war badges in Birmingham have 
received an intimation from the Minister of Munitions that 
all permissions given for the manufacture of private war 
work badges have been cancelled. The Government view 
with disfavour any private badges which suggest that the 
wearer is engaged in Government work. 


Fighting the Submarine.—Writing from Geneva, Signor 
Emile Guarini, an Italian electrical engineer, well-known for 
many developments with which his name is connected, 
especially in the field of wireless telegraphy, informs 
us that he has invented an electrical arrangement for 
dealing with submarines, which he has submitted to the 
naval authorities of each of the Allied nations. 
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REVIEWS. 


Modern Boiler Practice and Smoke Abatement. By Jas. T. 
Hopcson. London: The Railway Engineer. Price Зв. 6d. 
эс. 


The author of this book has set himself a task which is 
capable of an endless variety of fulfilment. The method he 
has chosen is that of illustrating and describing a very large 
number of boilers, furnaces, and accessories, so that there 
might be cast up against him the crime of making a catalogue 
book. But this would be an unfair description, for this is 
ny mere bald catalogue, but a good work, for the illustra- 
tions are really illustrative of appliances which do enter into 
boiler practice very largely or are characteristic of the trend 
of practice, and such a book as this will appeal very much 
to the engineer-in-charge or the young power-station man who 
wishes to get ideas of what ig being done. 


two special constables, members of the Bridlington. 


The author connects everything very well by his own 
criticisms and reasonings, and is a safe guide to follow, evi- 
dently having a good grasp of his subject and understanding 
the subject of combustion. With 20 chapters to compress into 
300 pages, the treatment of each item in each chapter must 
necessarily be very brief, and any fault that may be found 
is that the number of headings in each chapter is somewhat 
large. The wide range of subjects treated includes coal, 
draught, firing or stoking, conveyors, gas analveis, mountings, 
feed heating, steam, calorimeters, and so on through almost 
every detail of practice and apparatus. The author inakes 
good comments, notably on feed heating with live steam, and 
superheat, but he omits to name the precaution of drilling a 
small hole near the top of the closed plate sliding damper во 
that gas cannot accumulate behind the closed damper with 
tho danger of being exploded by sudden break up of the fire 
before the dampers are raised. The drilled hole allows gas 
to escape which might otherwise accumulate at the flue crown. 

Incidentally, also, the too common error is made of using 
the plural form ‘‘strata’’ when referring to a single stratum. 
And, though probably of little importance, the diagram of the 
old wagon boiler is not correct. In the wagon boiler the 
top included a complete half-circle at least, which joined up 
directly with the hollow sides. Many of these boilers have 
been seen by us, and never one of the form shown by this 
book, with a flatly curved top joined by small radius curves 
to the hollow sides and with no steam room above the side 
flue level. This is of no moment, however, except that it is 
БО long since the days of the wagon boiler and its pressure 
of + on the gauge—if there had been gauges in those days— 
that it might be well left out of a modern book and studied 
only as a matter of archeological interest in older books. 

Nor does the description of the calorimeter add value to 
the book. When a modern instrument is described whose 
object is to measure steam wetness, the student is, rightly, 
apt to think that such an instrument is reliable. Without 
doubting the capacity of the calorimeter to measure the dry- 
ness of the steam passing through it, that steam cannot be 
known to represent the steam in the pipe whence the sample 
is taken. No means of taking a sample have yet been devised 
which are worth a moment's consideration. The only pos- 
sible reliable method, viz., to condense the whole output of 
the boiler, is too wasteful, too costly to undertake, and too 
cumbersome. There js one cure for wetness, and that is to 
&uperheat the steam beyond, say, 215 deg. F. at least, and use 
the only safe calorimeter—a thermometer—to record the dry- 
ness of the steam. Steam which is wet is not steam, but an 
unfinished product unfit for use in a heat engine. 

Very properly, a .chapter on superheat follows that on 
the calorimeter, and here the author draws attention to 
the water-screen placed in advance of the directly-fired super- 
heater so as to conserve the superheater tubes by letting 
down the gas temperature. "The water screen is the only 
sound method of doing this, and it is to be wished that the 
use of great volumes of cold air which are sent hot up the 
chimney will be abandoned. This book should be in the. 
hands of all engineers in charge of boiler plant. 


‘Principles and Practice of Electrical Enginecring. By ALEX- 


ANDER Gray, B.Sc. London: Hill Publishing Co. Price 
12s. 6d. net. 


This book is based on the lecture and laboratory course 
iven to the senior civil, mechanical, and mining students at 
I1eGill University, Montreal, Canada. It is suited to the 
requirements of men who desire to obtain a broad idea of 
the principles and practice of electrical engineering, but who 
have only а limited amount of time to spend on the subject. 
This statement must not, however, be taken to suggest that 
the book is in any way a superficial study of electrical engi- 
neering. On the contrary, the fundamental principles are 
thoroughly emphasised and the subject is developed by 
elaborating these principles along essentially practical lines. 
The first two chapters are given to the fundamental prin- 
ciples of electricity and magnetism, chapters X to XXI to 
the construction, operation and control of D.c. machinery, 
and chapters XX VII to XXXIX to alternating currents. There 
are also chaptera on electrolysis, storage batteries, traction, 
lighting and transmission. The first two chapters on mag- 
netism and electromagnetism are models of brevity and clear- 
ness, and, in fact, the whole of the introductory portion of 
the book is consistently good. The insertion of completely 
worked examples in the text is an excellent feature. 
Considerable attention is given to practical details of con- 
etruction even in the simpler instruments, such as rheostats 
and resisters, and in Chapter VI descriptions and illustrations 
are given of all the practical types of adjustable and standard 
resistances. An equally thorough treatment is given to sole- 
noids and electromagnets of all kinds. ў 
Two chapters are devoted to the construction of the D.C. 
generator. The treatment is brief, and, although it cannot 
be called scanty, vet, perhaps, the importance of the subject 
would have warranted some amplifications in certain places. 
The three equally brief chapters on commutation, armature 
reaction, and D.C. characteristics are, however, all that could 
b» desired. The sections dealing with D.C.. motors are also 
very satisfactory, especially the portion on adjustable speed 
operation, The practical uses te which the various types of 
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motors may be put are carefully considered, and the discus- 
sion is illustrated by worked examples from practical data. 
уе principles of alternating currents and their application 
io inductive and capacity circuits are dealt with ve 
thoroughly in four well illustrated chapters. These are fol- 
lowed by chapters on alternators, synchronous and induction 
motors and transformers. The illustrations throughout the 
А.С. portion of the book are excellent, and colours are used 
to distinguish between the various phases, both in the diagrams 
of machines and in the vector diagrams. Completely worked 
out examples also add considerably to the value of these 
chapters. | 
In the short treatment of electric traction and transmission 
and distribution given in chapters XL and XLI, the method 
ке is almost entirely that of taking typical cases and 


working out the details from actual practical data. And from 


all points of view this method ie astonishingly euccessful, for 
all kinds of practical poe can be worked on the models 
given. It is certainly far more satisfactory than the method of 
juggling with mathematical symbols and obtaining the hideous 
and often meaningless formule which characterise some of the 
older text-books of this type, especially in view of the prac- 
tical type of student for which the book is primarily intended. 

The chapters on batteries and electric lighting are extra- 
ordinarily complete considering their brevity, and, in fact. 
the whole work bears the hall-mark of sound experience and 
accurate, complete knowledge of the science. The last 
chapter of the book consists of an appendix of twenty labora- 
fory experiments illustrative of the principles treated in the 
piene chapters. Pertinent questions follow each experi- 
ment. 

It would bé difficult to suggest any improvement in Pro- 
fessor Gray's book except, perhaps, the amplification of the 
chapters on D.c. machines and the addition of a collection of 
exercises based on the examples worked out in the text. It 
is certainly one of the best books on electrical engineering 
E an о engineering student could wish to study 
rom.—P.H.S.K. 


Hand Lettering for Engineers, Architects, Surveyors and 
Students. By W. J. LixEHAM. London: Chapman and 
Hall. Price 7s. 6d. net. 


This treatise is unique, and the more one studies its pages 
the less is one able to understand how го splendidly produced 
а work, involving such labour in its preparation, can possibly 
b: sold at the very reasonable price placed upon it. However, 
the feat has been accomplished, and there is now within the 
reach of all a work which covers completely all but freak 
lettering methods, and should do a great deal to encourage 
neatness and proficiency in what is still a very important 
branch of the draughtman's art. As a matter of fact, hand 
lettering is required in drawing and designing offices of all 
kinds to a far greater extent than is generally appreciated, and 
that it should be done as well and as quickly as possible goes 
without saying. To cite only two respects in which hand 
lettering does what mechanical lettering cannot do, the former 
can be adapted in infinite variety to the exigencies of epace 
and style and in those schedules which are more and more 
commonly employed on machine drawings, hand lettering is 
alone applicable 

The plates here presented include alphabets suitable for 
mechanical, electrical, constructional and civil engineers, 
architects, and architect decorators. They should be useful. 


ae well, to map draughtsmen. Patent Office draughtsmen, and | 


authors making their own drawings. Students and men in 
practice will alike find the work valuable, and any doubts they 
may experience as to the justification for so extensive a treat- 
ment of the subject will quickly and progressively vanish as 
they appreciate the gain in efficiency as well as appearance 
resulting from systematic practice along the lines advocated 
by the author. After the necessary proficiency has been 
attained, the book still remains valuable as a work of refer- 
ence. Capital and small letters for each alphabet, figures and 
fractions, all in various sizes, form the subject of each group 
of plates. The charactere are arranged first in order of diffi- 
culty. then in alphabetical order, and, finally. in words and 
actual phrases and titles, the better to illustrate the principles 
of spacing and balance. Working instructions and warnings 
are given for each plate, together with practical notes con- 
cerning the applicability of each fount. 

hort sections are devoted to line shading of drawings and 
dimensioning methods. The preparation of escales is dealt 
with usefully, and instructions are included for the prepara- 
tion of Patent Office drawings. The notes on zincography 
deserve special mention. and should eave those who prepare 
line drawings for reproduction clear from many pitfalls. An- 
other valuable feature is the section on photo-printing pro- 
cesses as used in drawing offices. In conclusion, folding plates 
are included to illustrate the application of various methods 
and alpbabete im first-class modern drawings of a variety of 
types. The whole treatise is entirely above criticism, and 
should render sterling service in reecuing an important and 
thoroughly justified handicraft from the semi-mechanical mis- 
treatment to which it is so often subjected and in securing 
authoritative form to lettering which, as the evolution of 
generations, is not likely to be improved by the sporadic inven- 
tions of a rampant imagination. 


THE RUSSIAN ELECTROCHEMICAL 
INDUSTRY. 


THE serious shortage experienced in the supply of various 
electrochemical products in Russia since the outbreak of 
war has attracted much attention to the position and pros- 
pects of electrochemical industries in that country. Hitherto 
no aluminium has been made in Russia, though the demand 
(particularly during the last year) has been considerable for 
aviation purposes, utensils of all kinds, and as a substitute 
for copper in electrical applications. Magnesium and sodium 
have not been produced commercially in Russia, and large 
sums have been paid annually to Germany and America for 
carborundum. Other materials exclusively imported include 
calcium cyanamide, hydrogen-per-oxide, and Berthollet 
salts, or fulminating silver. Practically nothing has yet 
been done there in respect of the electrical manufacture of steel, 
nor have the electro-thermal processes associated with zinc, 
phosphorus and carbon bisulphide been investigated, and, 
88 & natural consequence, there is no native industry for the 
manufacture of accessory material such as carbon electrodes. 
There are believed to have been only two calcium carbide 
fornaces in Russia on the outbreak of war, whilst for the 
manufacture of ferro-silicium, ferro-chrome, and other special 
alloys, there was one small works in the Urals, and for the 
manufacture of falminate there were reopened one works 
in the Government of Petrikau and one in Imatrafall (Fin- 
land). On the other hand, the electric refining of copper, 
the manufacture of accumulators, and the production of lye 
and chlorioe were flourishing branches of electrochemical 
and electrometallurgical manufacture. 

According to the latest available official statistics, con- 
sumption and imports of various materials during 1912 were 
as follows :— 


Consumption. Imports. 
ons. £ Tons. 4 
Eleqtrolytio copper * 21.00 1,930 000 9,400 595 000 
Lye and etching salts eee 88500 1.010.000 3855 5,700 
Aocumulators ... see .. 8390 180000 27 65, 400 
Ala minim vix eee 1,290 170400 1,290 170,000 
Berthollet salta and sodium 
chlorate M ii .. 2 800 114000 2 800 114,000 
Abrasives vid Ss we 1,110 67000 1110 67.000 
Electro-steel "T . 4080 66,190 1,940 32,900 
Calcium-carbide eee [Iri 1,450 42,500 129 6,250 
Norw. saltpeter and cal 
cyanamide ... Ses *. 2,200 10,700 2,200 10,700 


The conditions necessary for the healthy development of 
electrochemical industry in Russia are :— Cheap power, 
sufficient raw materials, free capital and trained employ és. 
As to the sufficiency of raw materials available there is not 
the least question, the materials chiefiy required being coal, 
clay, sand, lime, common salt, and hydrogen, besides the 
various metals concerned, which are available in plenty. 
The capital expenditure involved is not beavy, except in 
the case of aluminium and nitric acid plant, and, in any 
event, the necessary funds should be forthooming quite 
readily from native sources sfter the war, when the rami- 
fications of German intrigue in Russian finance and industry 
have been thoroughly eradicated. Nor is there any doubt 
that skilled employés can be obtained in sufficient numbers 
and with suitable qualifications or aptitude for learning. 
The crux of the whole problem lies in the availability or 
otherwise of electrical energy at a sufficiently low price. 

The average market prices of various materials in Russia 
in 1913, and the maximum price of electrical energy at 
which it is estimated profitable electrochemical manufacture 
could be conducted, are as below :— | 


Market price Max. competitive price 


per ton. for electricity. 
£ s 
Refined copper iss ies 92 0 128d. per Kw.-hr. 
Calcium carbide $us 26 6 1170. m 
Berthollet salts... 2 ого 59 4 0 72d. LE] 
Sodium chlorate... e 771 0 0°64d. E 
Caustic soda ... m - 16 8 0414. m 
Ferrosilioon (50 per cent.). . 41 2 0'17d, - 
Aluminium ... m iis 85 10 0'15d. - 
Calcium nitrate... son 11 16 0˙06d. " 


Current for lighting purposes is commonly told at from 
5d. to 10d. a unit in Russia, that for power purposes selling 
at from Id. to 24d. per unit, but for extensive electro- 
chemical developments, current at 0°08d, to 0°125d. per unit 
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is desirable. Russia is at present so deficient in large hydro- 
electric works that it can hardly be practicable in the near 
future to establish such electrochemical industries as the 
fixation of atmospheric nitrogen or the manufacture of 
aluminium in that country. The limitation is, however, 
only temporary. It is considered that the institution of & 
high import tariff would encourage the development of the 
industries concerned, but such could, or, at any rate, should, 
only be a temporary expedient, as it would necessarily 
involve an inflated market price for the protected products. 


Healthy development in this, as in во many other Russian ` 


fields, depends on the erection of really large power develop- 
ment schemes, and from the market opened out, directly and 
indirectly, by the latter, British manufacturers may reason- 
ably hope to derive considerable benefit. Large stations 
must sooner or later be erected in the hard coal districts 
(e.g., the Donetz area), and in or near the peat fields, from 
which ammonia and other valuable by- products could be 
derived, thus simplifying considerably the economic problem. 
At least 100,000,000 Kw. could be derived from water-power 
in Finland and in the Urals and Caucasian districts, and it 
is estimated that 300,000 Kw. of hydro-electric power 
could be developed in the Petrograd district alone and sold 
for electrochemical purposes at 0 03d. per Kw.-hour. The 
fatal policy of taxing electrical energy must naturally be 
completely abandoned before any industry can hope to 
succeed which uses electrical energy in bulk. 

The availability of hydro-electric power in Russia, and 
the possibility of utilising it profitably, are beyond question, 
and whilst the chief ultimate benefit will be to Russia 
herself, it should not be overlooked that there will be an 
enormous demand for imported material and plant in the 
years following the war, and conditions will be more 
favourable than ever before for attaching a large share of 
this business to British interests. 


BUSINESS NOTES. 


Catalogues and Lists, — Mssns. PERKIN & Co., De 
Junction Works, Leeds. Illustrated and priced desoriptive lista 
relating to high-speed hack saws, bench millers, cutter grinders 
and shapers. 

Messrs. ELECTRO GALVANIZERS, LTD., 16, Green Street, 
Trafalgar Square, London.—24-page pamphlet containing notes 
on electro-deposition and illustrations of nails, screws, bolts, 
chains, metal lift cages, steel casements, railway ironwork, electric 
fittings, and other articles dealt with by their patent processes. 

Messrs. L. E. WILSON & Co., 10, Corporation Street, Mau- 
chester.—8-page pamphlet giving a list of electric light and power 
installations carried out by them for cotton mills, engineering 
works, warehouses, public buildings, &c.; aleo a few half-tone 
pictures showing some of the electric power applications in such 

laces, 


Messrs. CARBON CO, Carron, Falkirk.—20-psge pamphlet con- 
taining excellent illustrations, brief particulars, and prices of 
Carron electric heating appliances, inoluding luminous and other 
radiators, bathroom stove, electric fires, and dog grate fires. 

Messes. HEMMING CONDUIT GRIP, LTD., Hatherton Works, 
Waleall.—Four-page illustrated circular giving particulars and 
prices of the Hemming " grip electrical conduit fittings, 

Messrs. MATTHEWS & YATES, LTD., Cyclone Works, Swinton, 
Manchester.—Eight-page illustrated pamphlet containing par- 
ticulars of their “Cyclone” electric fans and exhausters, aad oty- 
acatylene welding and metal-cutting plant. 

BRITISH TRHOMSON- HOUSTON CO., LTD., 77, Upper Thames 
Street, London, E. C.— Four - page illustrated prios list of Mazda 
drawn-wire electric lamps relating to the following voltages and 
sizes :—20-89 volta, 6-60 watts; 100-155 volts, 10-150 watts; 
200-260 volta, 15-150 watts ; H.C.P.—100-260 volts, 100-400 watta, 
Prices are also given of candle, Mazdalite, sign, tubular, steamship, 
and traction lamps. All of these lamps are manufactured at 
Rugby. 


For Sale.—Farnworth U.D.O. invites tenders for the 


purchase of one 150-Kw. high-speed, direct-coupled, steam-driven 
dynamo. Particulars are given in our advertisement pages. 


Australia.— The Commonwealth Defence Department 
having taken over the engineering works on Cockatoo Island, 
belonging to the N. S. W. Government, arrangements are in hand 
for converting it into a dockyard. The work to be carried out 
includes the installation of a large electric generating plant, 
tenders for the supply of which are at present being invited. The 
plant to be installed comprises three 1,000-Kw. geared turbo- 


generators and one of 225-K W. capaoity, four 750. Kw. turbo- 


generatore, three 500-K W. generators. two 1. 200- ampere rotary 
balancers (250-125 volta), and two of 600- ampere capacity, five 
600-K W. Diesel engines, and one of 225-K W. capacity. 


Dissolutions and Liquidations. — CONSOLIDATED 
DIESEL ENGINE MANUFACTURERS, LTD. —Mr. W. B. Peat, the 
liquidator, in the summary of his accounts in this matter, givee 
the following particulars :— Receipts: Balance, £8,155; book 
debts, £1,140; surplus from securities, £110,381; receiots per 
trading account, £1,629; other receipts, £44, making £121!.299; 
less payments to execution and other secured creditors, £29,720 ; 
payments to creditors sanotioned by Court, £816; payments рег 
trading account, £926 = £31461, making £89,838, The payments 
were :—Salaries, wages, cost of completing contracte, Board of 
Trade and Court fees, law and other costa, 21,559, leaving a balance 
of £88,279. 

G. STRAUS & Co., Ltp.—This oompany is winding up voluntarily, 
with Mr. W. J. Colquhoun, of 211, Upper Thames Street, E.C , as 
liqnidator, A meeting of creditors is called for September 6th. 

WILLIS X HALLOWELL, engineers' agente, electrical eogineera 
and merchants, 211, Corn Exchange Buildings, Manchgster.— 
Messrs. R. H. Willis and W. Hallowell have dissolved partnership. 

VENNER'8 ELECTRICAL COOKING AND HEATING APPLIANCES, LTD. 
—The adjourned meeting of creditors will be held at 65, London 
Wall, E.C., on Thursday, September 9th, at 12.30 o'clock. 


Bankruptcy Proceedings. —AnTHUR Farapay Haw- 
DON, electrical engineer, Yetholm, .Elmfield Gardens, Gosforth, 
Northumberland. The following are creditors herein :— 


Batty, G. L., Newoastle-on.Tyne .. si RS . £248 
„% Bankera,” ji АА M «s г 199 
Parker, Miss M, М. W. зз PE £s га а 102 


The Chinese Market: Long Credit.—In the course 
of an article on British Manufacturers and the Machinery Trade 
of China," Eastern Engineering writes as follows :—'' There is an 
unlimited outlet for machinery in China, but the drawback is that 
the Chinese usually have no money to pay the purchase price, and 
ask for payment facilities. The reason why Germsn firma occupy 
such a dominating position in the machinery market of this 
country is due to the fact that they have always met the buyers, 
taking part- pay ment upon delivery and the balance ex'ended over 
a few years. For iastance, there are two electrical installations 
for, together, about 30,000 lamps in a certain district in China, 
supplied by the Allgemeine Elektrizitits Gesellschaft. of Berlin. 
The Chinese company only paid about 15 per cent. of the value of 
the plant at the time when it was delivered, the balance beiog 
made up in inetalments divided over six years, In other words, 
the Chinese usually wish to pay for the plant out of the profits 
which they can make with the installation, and it is very reldom 
that they can accept the terms given by nearly all the Britich 
machinery manufacturers, viz, one-third upon signing the 
contract, one-third upon shipment, and one-third upon delivery. 
If British manufacturers wish to get the bulk of this trade in 
China, or at least a fair share of it, they will have to ce facilitie: 
for payment. The fact that German competition is tied up now 
does not alter the situation much as regards terms, veciuae the 
Chinese cannot buy the machinery if they have to pay i: full for 
it ; they haveno money, and unless they are assisted by sellers the 
business is simply impossible. To mention a few of the leading 
engineering schemes worked in China by German firma on the 
basis of extended payments, the following Chinese companies in 
the Yangteze Valley alone will show how German manufactureis 
got a strong hold of the trade :— 

Hunan Electric Light Co. at Changsha.—Jontract abou: 
£15 000, payment in six years. 

Chungking Electric Light Co.— Contract about £8,000, pay. 
ment in four years. 

Shasi Electric Light Co.—Contract about £4,000, paym ent in 
five years. | 

Siangtan Electric Light Co.—Oontract about £12,000, pay- 
ment in six years. 

Changsha Cotton Mill.—Contract about £110,000, paymeat i in 
five years. 

Hanan Telephone Co. Contract about £90,000, payment in 
three years. 

" To the foregoing might be added hundreds of smaller concerns 
for pumping, mining, printing, flour mill, rioe mill machiaery, &c. 
The purchase price is even of leas importanoe than the question of 
terms, and British machinery can be better and cheaper than any- 
thing else in the world, but it is ш terms = the Chinese 


_ require.” 


Annual Outing,—The ва) and works staff of the 
ALPHA MANUFACTURING Co, Balham, held their annual outing 
at Southend on Saturday, the 2let ult. The staff, numbering 
about 40, were accompanied by Mr. G. F. Beare ani Mr. Harris. 
Mr. Hill, on behalf of the works staff, proposed the health of Mr. 
aud Mrs. Beare, who were married в few weeks ago, and Mr. 
Beare, in returning thanks, referred to the fact that the number 
of employé: had doubled itself since last year's outing. Later Mr. 
Harris, in reply to a toast, stated that the firm were engaged on 
several important electrical contraota, 


Trade Announcements.—M квввв. CALLAS, SONS AND 
May, LTD. electrical engineers, have opened new premises at 
65, 67 and 69, Oxford Street, Reading. 

Мв, Н. A. LEE, late of the Weatcliff Electrical Co., of West 
Road, Westcliff, Southend-on-Sea, has gone into business at 
Northview Drive, Westcliff. 

The GARDY Co. (France and Switzerland), makers of all kinds of 


- electrical fittings and insulators, have appointed as their sole repre- 


mentative for this country and the Colonies, Mr. C. CAMPART, 49, 
Newgate Street, London, E.O. Telephone: No. 3,497 Central; 
Telegrams: Ceoampart, London.“ 
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Book Notices, —'' Journal of the Tramways and Light 
Railways Association.” Special Congress Number. August. 18, 
The елиш and other proceedings at the Congress are 
reported. 

“ Proceedings of the Physical Society of London." Vol. XXVII. 
Part ^. Auzust 15th, 1915. London: The Electrician Printing 
and Publishing Co., Ltd. Price 4s. net. 

" Scienoe Abstracts.“ A and B. Vol. XVIII, part 8. August 30th, 
1915. London: E. & F. N. Spon, Ltd. Price 1s. 6d. each. 

“Constructional Data of Small Telescope Objectives calculated 
at the National Physical Laboratory, Teddington.” London: 
Harrison & Sons. Price 28. 6d. This has been prepared by desire 
of the Director-General of Munitions Supply, and is intended for 
the assistance of opticians who may be engaged in the manufacture 
of optical instrumenta, The crown and flint glasses for wbich the 
calculations have been carried out are those contained in a recent 
list of optical glasses issued by Messrs. Chance Bros. The Labora- 
tory authorities retain the copyright of these tables. 

“ Transactions of the North-East Coast Institution of Engineers 
and Shipbuilders.” Vol. XXXL Part 5. Newcastle-on-Tyne: 
The Institution. Price 5e. я 

Meesrs. Alfred Herbert's Monthly Review of Machine Shop 
Practice for Aagast contains among other things an account of 
the King’s visit to the firm's works ia July.! 


LIGHTING and POWER NOTES. 


Armagh.—Proprosep E.L.—The Council is to consider 
а report on en electric lighting scheme for the town, and the town 
olerk has been instructed t» obtain io formation from Dundalk and 
Largan, where electriv lighting bad been introduced, for the pur- 
pose of the promotion of the scheme. 


Batley.— Year's WORKINO.— According to the abstract 
of accounts for the year ended March 3ist last, the Corporation 
electricity works commenced the year with a credit balance of 
£138, and a net profit of £634 on the year’s working has been 
made, making a total of £772, of which £714 has been allocated 
to the liquidation of a debt in respect of a new switchboard. For 
the past 10 years the figures of profit and loss have been as 
follow :—1905.6, loss, £61; 1996-7, profit, £194; 1907-8, profit, 
3121; 1908.9, loss, £307; 1909-10, profit, £170; 1910-11, lose, 
£127 ; 1911-12, losa, $37 : 1912-13, profit, 21; 1913.14, loes, 2116; 
1914-15, profit, £634. The capital expenditure on the undertaking 
to date amounts to 455,721. 


Belfast.— POWER STATION FIRE.—In our last issue we 
referred to the fire which occurred at the Corporation eleotricity 
works ; we now learn from Mr. Bloxam, the city electrical engineer, 
that this fire occurred early on the Sunday morning, involving 
the part of the building immediately over the bunkers. This 
portion of the building was designed to avoid соз! dust causing a 
nuisanoe in the adjoining street. and was in oonsequenoe poorly 
ventilated, but was constructed largely of wood. Heating in one 
of the bunkers liberated sufficient gas to fill this structure ; the 
gas became ignited, and fired all the woodwork simultaueously. 
The damage is chiefly confined to this structure and the coal 
conveyor, which is partly destroyed ; there was no interruption to 
the electricity supply whatever, the fire brigade effecting a splendid 
save of the adjoining buildings. The whole damage is covered 
by insurance, and the work of restoration will easily be completed 
before the winter's load. 


Bispham.—An agreement has been entered into for a 
supply of electricity to be given to the premises of the Cleveleys 
Hydro., Ltd. 

Blackburn.— PRICE INCREASE — The Electricity Com- 
mittee is to consider, іа view of the increased cost of fuel, whether 
the charges for current should be increased. 


Blaekpool.—The effect of the lighting restrictions at 
Blackpool in the season may be jadved to some extent by com- 
parative figures fur July this year and July of 1914. The falling- 
off in July this year is no less than 146,471 unite, the largest 
decreases being 64,786 units for private lighting, aud 77,090 units 
for tramway purposes. Over a period of four monthe, the 
decrease in the units consumed amounts to 231,100 unite— 
137,720 unite being due to the decreased demand of the tramways 
department. During the four months 100 new consumers have 
been secured, as against 187 in the corresponding period of last 
year. 

Bolton.—The Electricity Committee has made a grant 
of £10 to the Engineering Standards Committee towards the fand 
necessary to carry on the work of electrical standardisation. 


Brymbo. — E. L. PROPOSALS. — The Brymbo Steel 
Works, in reply to a communication from the P. C., has intimated 
that it has no objection to the Wrexham T. O. extending its area for 
the supply of current to the parish, as it does not intend supply» 
ing electricity for private purposes. The Oouncil has decided to 
offer no objection to the application of the Wrexham Т.С. for a 
prov. order. 


Canada.—Lirkor Hanr-WarT Lamps.—The Hamilton 


Hydro-electric Department makes careful records of the life of 
different lamps, and so is accumulating valuable information 
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regarding the relative merits of the various types. During 
1914 the ойу installed approximately 1,000 500-watt nitrogen 
lamps. and a report of May 22nd, this year, states that 977 lsmps 
had given a total of 1,456,848 hours of light. This is an averege 
of 1,491 hours per lamp, includirg all troubles Even at that, a 
very large percentage of theoriginal lamps were sti]] in operation. 

The contract for the construction of La Loutre Dam, on the 
St. Maurice River, 52 miles from the mouth of the Manouan 
River, P.Q. hss been let to the St. Maurice Construction Co. 
The price is $1,425,000. The dam will be of great benefit 
to the hydro power companies and plante on the St. Maurice 
River, and the Quebeo Government, which has undertaken the 
enterprise, is assured of sufficient annual income, from the 
companies having plante, to more than pay for the maintenance 
charges and interest on the capital cost. The storage proposed 
will increase the power at Shawinigan over the low water year 
of 1996 by 32,000 H.P., and will double the low water possibilities 
of the St. Maurice River at that point.— Canadian Electrical News. 

A hydro-electric scheme which is talked of involves an expendi. 
ture of about $100,000,000 in damming the lower Niagara River, 
aud developing 2,000,000 H.P. of electrical energy for use on both 
sides of the boundary. This would be accomplished by oou- 
structing a 90-ft. dam, just above Qaeenston and backing the 
water up practically to the foot of the Falles. 

The proposal was presented last week to the Joint Legislative 
Commission of New York State by Mr. P. A. Porter, who nearly 
30 years ago introduced the original Power Development Bill. 

There is no relation, it is stated, between this scheme and that 
ўн the Hydro-Electrio Power Oommission of Ontario.— Canadian 

ngineer, 


Cardiff.—PnicE IxOREASE.— Owing to the advance in 


the price of fuel. &o., the T. C. has decided to notify all con-umers 


other than those under special contrant, that the charges for elec- 
tricity will be increased as from Ovtober next. 


Continental Notes.—Spam.—The Gaceta de Madrid 
states that Don Jocó Evhevarria Lavin and others have been autho- 
rieed to utilise the waters of the Rio Cares, in the district of Posada 


de Valdéon, Province of Leon, at the rate of 3,400 litres per second, 


N production of electric power for lighting and other indus- 
ial uses. 

The Gaceta may be consulted at the Commercial Intelligence 
Branch, B. of T. ' 

An electric lighting station has been installed at Tetuan, Moroooo. 
The plant consjste of an 80-H.P. generating set, driven by steam 
power, creosote being used for fuel. 


Coventry.—Loan APPLICATION.— The E. L. Committee 
of the T.C. has applied for а loan of 480 088 for the provision of 
new plant and for building extensions at the E.L. works. The 
extension is required for Government purposes. 


Fermoy.—E.L. 8снемЕ.—Тһе U. D. C. bad under con- 
sideration an application from the firm of electrical engineers, 
which is carrying out the scheme of electrio lighting for the town, 
for permission to provide overbead instead of underground oablee, 
as originally intended. The Council decided that the original 
echeme should be carried out. 


Glasgow.—Restricrep LiGHTING.—According to the 
Scotsman, the lighting of the streets is to be reduced by one balf 
after miinight in order to reduce the expenses, and to make the 
city lees conspicuous from above. When the new system is adopted 
the electric lights on one aside of each street are to be extinguished 
at midnight. 


Haslingden.— The T.C. has referred to the Electricity 
Committee a communication from the Helmshore Co-operative 
Society, asking whether there was any probability of the Cor- 
poration's extending the electric oable, to give a supply to 
Helmshore in the future. 


Market Drayton.—The E.L. and Power Co., Ltd., has 
applied to the B. of T. for permission to erect 240-volt, overhead 
lines in several streets in the town. 'The compeny was recently 
given the public lighting contract for the town. 


Manchester.—Loan Sancrion.—The Sanitary Com- 
mittee has received sanction to borrow £681 for works in oonneo- 
tion with the electric lighting installation at Baguley Sanatorium. 

The City Council has rejected the resolution by Councillor Clyne, 
that an indepen lent expert be appointed to inquire into the whole 
policy of the Electricity Department; only two votes were recorded 
for the resolation. 


Portrush.—The B. of T. has extended the time for the 
leying of the mains in certain streeta under the Portrush Electrio 
Lighting Order, 1913, for one year from August 15th, 1915.— 
Belfast News Letter. 


St. Helens, —L.G.B. Ixquiry.—An inquiry was held 
on the 26th ult. iato the application of the Corporation for per. 
mission to borrow 315.000 for electricity works extensions and 
additions to plant. Ths proposed work comprises the enlargement 
of the engine house, £850; the installation of a 3,000-Kw. turbo- 
alternator and condenser, £9.985 ; switchgear, E515; water cool- 
ing tower. pipe works, &o., £1.250; water-tube boiler and mecha- 
nical stokers, £1,750; and £650 is set apart for oontingencies, 
It was stated that the application for borrowing powers had 
been hastened by the increasing demand for electrical energy 
by firms employed on Government work. 


Salford.—The Electricity Committee has decided that 
all power supplied to motors employed in driving electric gene- 
rators producing energy for lighting purposes shall be charged at 
lighting rates, except in the case of motor generators used for 
F when the charge will be a flat rate of 21d. per 


South Shlields.—VEAR'S Workinc.—The annual 


report on the working of the Corporation eleotricity undertaking 
for the past year shows that the revenue was £34,482, as compared 
with £33,775 in the previous year, an increase of 2 per cent.; the 
expenditure amounted to £17,534, an inorease of £712 due chiefly 
to heavier rents, rates, and taxes. The gross profit was £16,948, 
as compared with £16,953, and after providing for interest and 
sinking fund charges, &c., there was a net surplus of £3,215, as 

' compared with £3,484 in the previous year. Of this, 81,600 has 
been contributed to the rates, and the balance placed to the reserve 
fund, which stands at £16,335. The net amount provided for the 
extinction of debt sinoe the inception of the undertaking 
has been 2 88.568, equal to 41 per cent. of the total capital 
expenditure. The engineer, Mr. Н. S. Ellis, reports that satis- 
factory progress has been made in connection with the electrical 
clauses of the Corporation Bill, and it is hoped to be in a position 
shortly to hire out electrical apparatus, such as motors, heaters 
and cookers, at a nominal annual charge. 


U.8,A,—FroopED POWER PLaANT.—On August 3rd 
last, the French Street station of the Erie Electric Co., in Erie, 
Pa., was wrecked by a flood, which at its height left 20 ft. of 
water in the bnildings, covering the engine foundations with over 
2 ft. of mud and choking the machines with sand, &c. The gene- 
rators were completely submerged, and it was several days before 
the machines were finally dried out and ready for service again. 
The company received immediate assistance from the staffs of 


neighbouring E. L. Cos, while the Westinghouse aud General Eleo- 


tric Co.'s dispatched experts and repair equipments, and apparently 

the plant resumed operation in about 10 days’ time. The station 

175 5 given uninterrupted service for 27 years.— Elec. 
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TRAMWAY and RAILWAY NOTES. 


Aberdeen.— YeEaR’s Workine.— With further reference 
to the year's working of the Corporation tramway department, of 
which some particulars were given on page 142, the total revenue, 
£88,002, was the highest so far obtained, being an increaseof £2,735 
on the previous year, despite adverse conditione, Of the net profit. 
$7,590 has been carried to the reserve account, which now amounts 
to £36,805; the depreciation fund stands at £152,997. The 
average total revenue per car-mile was 11'06d., and average work- 
ing expenses per car-mile 6'48d. The units used for traction 
purposes were 2,317,204, at an average cost of ‘845d. per unit. 
During the year £10,250 was expended out of capital, making a 
total capital expenditure to date of £366,332. 


Belfast.—At a special meeting of the Tramways and 
Electrical Committee, the Sub-Committee appointed to consider 
the reduction of the working expenses of the tramway system, 
submitted certain recommendations to achieve the derired effect, 
the estimated saving being £4,300, or within £700 of the 
estimated defisit, in conjunction with the raising of the fares on 
the Glengormely line. 


Blackburn.—A Sub Committee has been appointed to 
revise the tram way fares, with a view to obtaining a larger revenue 
by а re-arrangement of stages, and, it is stated, increases on certain 
sections. An alternative policy is favoured by a section of the 


Council of a system of penny fares for any distance within the 
boundaries. | 


Blackpool.—Figures presented by the manager to the 
Tramways Committee show that at the end of July the total 
decrease of tramway revenue was £8,700. By August 19th this 
figure had been reduced to £5,660. The season figures are much 
better than anticipated, though it is not likely the whole of the 
present £5,660 decrease will be made up. 


Continental.—Portucat.—The Diario do Governo 
(Lisbon) publishes a notice that a concession has been granted to the 
Companhia Carrisde Ferro do Porto," for the construction and work- 
ing,’ for a period of 75 years, of an electric railway from Botica da 
Maia to the station of Ermezinde. Particulars can be seen at the 
Board of Trade Commercial Intelligence Department. 

GERMANY.—The Berlin Tramway Co. has greatly increased the 
number of its female employés owing to the constant drain on the 
male servants by the military authorities. The number of female 
conductors at the end of June, 2,000, has now been inoreased to 
2,700, and it is now stated that should the drafts for military pur- 
poses continue the entire staff of conductors, numbering 4,900, will 
be composed of women in the early autumn. Hitherto no attempt 


has been made to use women as drivers, but it is underatood that 
the military authorities have informed the company that the male 
drivers will all be wanted in a short time,and that it will be 
necessary to begin with the training of women. Some 250 
ntelligent women have been already selected by the company for 
pstruction.— Daily Chronicle, 


Dundee.—Tramway FARES.— The Special Committee 
of the T. O. has had under consideration the question of taking 
over а small section of tramway hitherto owned by the Dundee 
and Broughty Ferry Tramway Co. and also the question of fares. 
The Corporation tramway manager reported that the fares had 
been so increased by the company on the part of the line it still 
possessed that the public would not benefit, although it was for 
that object that the Corporation took over the section of the line. 
He suggested that the Corporation could not afford to pay £20,000 
for this part of the line, its improvement and working, unless the 
fares were modified. The Committee decided to recommend the 
T.C. to terminate the agreement with the company, unless the 
fares were modified. 


Huddersfield. ~The Brighouse Corporation has signified 
its acceptance of the proposal put forward by the Huddersfield T.C. 
for the postponement of the scheme for the constrnction of & new 
line through Rastrick, so linking up Brighouse with Bradford. 


The scheme is to be delayed until the Parliamentary Session of 
1917. 


Liverpool.—Trarric Sratistics.—The traffic return 
of the Corporation tramways for the period from January lst to 
August 21st, shows receipte amounting to £442,221, as against 
£443,061 last year, being a decrease of £840. The passengers 
totalled 95,766,114, as against 91.053, 741 in 1914, an increase of 
1,712,373. The decrease of £840 in receipts, coupled with an 
increase of nearly a million and three-quarters of passengers, is 
explained by the fact that 4,483.775 free journeys were given to 
soldiers on duty or on furlough, to wounded soldiers and to 


nurses, These journeys at the average fare would have yielded 
£22,745. 


Manchester.— The Tramways Committee has decided 
to apply to the B. of Т. for a further extension of the period 
allowed for the construction of certain tramways and the compal- 
sory purchase of lands for and in respect of street widenings and 
works, and the town clerk has been instructed to take the necessary 
steps in conjunction with the local authorities concerned. 

FEMALE LABOUR.—The Tramways Committee has decided 
that a few women conductors should be employed by way 
of experiment. The latest return of enlistments shows that 2,013 
men from the tramways department have joined the Forcea, 1,121 
being married men, 644 single men, and 245 trolley boys, The 
allowanoes made by the department to the men or to their 
dependen:s is now at the rate of £70,000 per annum. 


Wharfedale,—RarLLESS Service.—Delay is taking 
place in the inauguration of the railless traction service in Wharfe- 
dale, in conjunction with the Leeds City tramways, on account of 
the impossibility of getting the necessary cars delivered. The 
builders are engaged on Government work and, therefore. local 
municipal requirements have to stand aside, and it is impossible to 
Btate definitely when the service will be commenoed. 


TELEGRAPH and TELEPHONE NOTES. 


Norway.—The construction of the trans-Atlantic radio- 
telegraphic station at Stavanger, which has been delayed by the 
war, is now being proceeded with by the Marconi Co In order to 
equip it as a first-class station, and to utilise all the m et recent 
im provements resulting from experience gained in the war, extensive 
reconstruction is taking place, the cost of which, amounting to 
£40,000, is being borne by the Marconi Co. 


Reduced Wireless Rates.— The Marconi Wireless 
Telegraph Co. announces that telegrams can now be accepted at 
ite offices to ba exchanged between the United Kingdom of Great 
Britain and Ireland and Bermuda, Turks Island, Jamaica, Antigua, 
St. Kitts, Dominica, St. Lucis, St. Vincent, Barbadoes, Grenada, 
Tobago, Trinidad and British Guiana at 2з. 2d. per word for 


ordinary full rate messages, and at 1s. ld. per word for deferred 


messages in plain language. The rates for Bahamas-Nassau for 
the same classes of telegrams are respectively 28. 2d. and le. Old. 
per word. A service at deferred rates is not at present recognised 
by the Islands of Porto Rico, St. Croix and St. Thomas, but the 
rates to these islands for ordinary telegrams have also been reduced 
to 28. 9d. per word. The above rates are, in all cases, cheaper than 
those charged by other companies by 4d.and 2d. per word, and 
they will be notified by the General Post Office to all provincial 
offices, in the next Post Office circular. - 


Spanish Guinea Telephones.— The work of installing 
telephone lines in Spanish Guinea is proceeding actively. A 
beginning has been made with the line from Santa Isabel to San 
Carlos, with the object of uniting the capital with the principal 
centres of Fernando Po, and it is proposed to continue the circuit 
from Santa Isabel to Musola and La Conception, for which object 
the material is being forwarded to the colony, but the necessity of 
awaiting the construction of the Continental telephone line 


- (Campo to Bata Kogo), which compels the forwarding of the 


material required to Fernando Po and the convenience of shipping 
the telephone material to the ieland in the neighbourhood of the 
railway, has caused the temporary setting back of the proposal. 
The telephone is now in operation between Campo and Bata, and 
it is in course of extension from Santa Isabel to Bausupu, 
following the course of the railway,—Zndustria e Invenciones. 
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Stockport.— The local branch of the Amalgamated 
Society of Telephone Employés has decided to send a resolution 
to the Postmaster-General urging the payment of the war bonus 
granted from March Ist last. 


Telegraph Plot.—The Times mentions the reported 
discovery of a German plot to seize Vancouver and other Pacific 
coast cities at the beginning of the war; it is stated that it was 
5 to control the Pacific Cable and route to Vladivostok from 

anoouver. 


Wireless Experiences at Gallipoli.—The following 
abstract is from a letter received by the Marconi Co, and 
circulated by the Wireless Presx,-from a naval wireless tele- 
graph station on the Gallipoli Peninsula :—" Times have been 
very exciting, and working wireless here is not quite the same 


as sitting in a comfortable Marconi room on board ship. Our 


instruments are in a dug-out on a hill side facing the sea, our 
living room is next door. We are using &'5-KW. pack set, 


exoepting that the engine and generator are mounted on a bed-. 


plate instead of on the usual pack-saddle frame. It has been 
about the best working set it has been my fortune to use; we have 
had no trouble at all, except very minor forms, since we landed. 
Oar main trouble is broken shafts; we broke the original steel 
shaft, and have since had to manufacture our own from wood, 
which, needless to relate, do not last very long. We have been 
under a continual shell fire all the time —shells varying in size 
from 18-pounder to 11-in. (probably from the Goeben) It is a 
more or less common occurrence to have our aerial shot away; in 
that case we do not stop outside to make neat splices, but tie knots 
in the wire and rush for cover again. The last time it happened 
& piece of shell made & hole right through the base of the mast 
and cut two stays. The mast ів still standing however. We aleo 
had a new reel of aerial wire cut up into small pieces! There 
are four operators besides myself. I do not keep & watch, ss I 
have to generally superintend the working of the station. When 
I get any spare time, which is not often, I take a trip to the 
trenches and fire a few shots at sandbags—all I could see of the 
Turkish position excepting dead Turks. My last voyage with the 
Marconi Co. was coming home with the Australian troops, I have 
met them all here since and renewed many friendships.” 


CONTRACTS OPEN and CLOSED. | 


OPEN. 


Aberdare.— September 8th. Supply of electrical stores, 
for the directors of the Powell-Duffryn Steam Coal Co., Ltd. 
io of tender from the Stores Manager, Aberaman offices, near 
A are. 


Australia,— ADELAIDE.—October 6th. Portable direct- 
coupled internal combustion engine and dynamo; extension’ to 
storage batteries at Central Exchange, for Depaty P.M.G.* 

BRIsBANX.—Ootober 6th. Tinned-copper wire, porcelain pothead 
insulators, for the P.M.G. See Official Notices” August 20th. 

Sroxxr.— September 23rd. Condensers, galvanometers, relays, 
sud sounders, also incandescent electric lampe, for the P.M.G.'s 
Department. See “Official Notices” August 13th. 

October 25th. Six electrically-operated wharf oapstans, for the 
Sydney Harbour Trust. Forms of tender from the Engineer-in- 
Chief, Harbour Trust Offices, Circular Quay.* 

October 25th. For the Commonwealth Department of Defence 
(Хату Office). Supply, delivery and erection of power-station 
plant and equipment for the Commonwealth Naval Dockyard, 
8 


ey. 

City Council Turbine oils ; motor or rotary converter for Town 
Hall sub-station ; feed-water heater for power house. 

HawTHORN.—November 30th. Refuse destructor plant, for the 

Hawthorn-Malvern-Camberwell and Kew Destructor Trust. Speoi- 
fication from the Trust Engineer's Office, Town Hall, 


Birmingham.— September 4th. Corporation. 250,000 
tons of coal, for the Electricity Supply Department. Particulars 
from Mr. B. A. Chattock, City Electrical Engineer. 


Edinburgh. — October 4th. Corporation. Cast-iron 
intake shaft, pump shaft, and connecting tunnel for obtaining 
sea-water for condensing in connection with the new electricity 
station a$ West Bank, Portobello. Specifications can be seen at the 
office of Sir A. B. W. Kennedy, 17, Victoria Street, S. W., and 
obtained from the Engineer, Dewar Place station, Edinburgh. 


Kirkcaldy.—September 6th. Installation of electric 
light at the new Sanatorium and Fever Hospital buildings. 
Specifications, &c., from the Burgh Electrical Engineer. 


London.—Bow.—September 21st. Supply of electrical 
goods, for the managers of the Poplar and Stepney Sick Asylam 
District. Forms of tender from Mr. 8. G. Wright, Olerk, the 
Asylum, Devon's Road, Bow, E. 

Isuineton.—Sep:ember 7th. Six months’ supply of electrical 
fittings and sundries, for the Guardians of St. Mary's, Islington. 


Particulars frem Mr, E. Davey, Clerk, Guardians offices, St. John's 


Road, Upper Holloway, N. 


Manchester. — September 7th. Block tin, for the 
Tramways Cemmittee, Mr. J. M. McElroy, General Manager, 


New Zealand. — DUNEDIN. — November 8rd. City 
Council. Supply and delivery of insulated and bare copper wire 
in quantities fdr a period of two years. Specifications at Electrical 
Engineer's office, Market Street, Dunedin.— New Zealand Shipping 
and Commerce, 


Reigate. — September 13th. Т.С. Twelve months’ 
supply of А.С, induction motor meters. See Official Notices” . 
ay. | | 


Shanghai.—September 24th. Municipal Council. Опе 
turbo-genérator, 5,000 KW., and one or two of 10,000 KW., com 
with condensing plant, &c. See "Official Notices” August 20th. 

September 29th. E. H. r. switchgear, statio transformers, and 
underground cables for 22,000 v., for the Municipal Council. See 
" Official Notioes August 27th. 


South Africa,—JoHAaNNESBURG.—September 25th. For 
the T.C. Two turbo-alternator sets, condensing plant, switchgear, 
o. Specification, &c., on deposit of £2 28., from Mr. J. H. Dobson, 
General Manager.“ g | 

September 25th. Municipal Council. 1,595 electricity meters 
and 50 time switches." 

October 9th. Municipal Council. Water-purifying plant with 
а ey of 75,000 gallons per 24 hours, for the generating 
station. 


Spain. — September 15th. The municipal authorities of 
Avila are inviting tenders for the ooncession for the electric 
lighting of the town during a period of 10 years, with a possible 
extension to 15 years, 


Swindon.—September 18th. Corporation. Supply of 
steam coal, See Official Notices” to-day. 


Specifications for the items marked " can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


— ——À — — — 


CLOSED. 


Australia. — The Hawthorn Tramways Trust has 
accepted a tender for the construction of the Melbourne Burwood 
electric tramway, but the name of the successfal firm and the 
3 had not been announced when our information left by 

mail. i 

SypNEY.—The City Council has accepted the following tenders : 


Australian General Electric Co.—Disconnecting switch and fuses, £1,524. 
N. Gatthridge & Oo,—Indoor transform ars. 
W. G. Watson & Co.—Low-tension straight-stem insulators. 


Belfast.—At a statutory meeting of the Belfast Harbour 
Commissioners on Auguat 17th, the minutes of the Works Com- 
mittee showed that a report had been made by the engineer as to 
Messrs. Alexander Chaplin & Co.'s.contraot for four 5-ton electric 
gantry cranes. The engineer was authorized to negotiate with 
Messrs. Chaplin for the completion of the contract on the lines 
suggested in his report. | 


Bristol.—The Docks Committee of the Т.С. has accepted 
the tender of Messrs. Buchanan & Co. for the electric light instal, 
lation at the new sheds at the Royal Edward Docks, 


Coatbridge.—Messrs. Chamberlain & Hookham, Ltd., 
have received the contract for meters for the ensuing 12 months, 


Coventry.—The T.C. Electric Light Committee has 
provisionally the tender of the British Thomsos- Houston 
Co., Ltd., for a 6, 000-Kw. set, and that of Messrs. Babcock & Wilcox, 
Ltd., for four boilere, for the eleotricity works. | 


Horsham.— The Council has accepted the tender of the 
Pritchett & Gold and Electrical Power Storage Oo., Ltd., for the 
battery extension to which reference was made on page 261 of our 
last issue. 

Reigate.—The B. of G. has accepted the tender of 
Messrs. Tamplin & Makovski for laying an electric light cable and 
a power cable from the transformer chamber, near the entrance 
lodge, to the switchroom in the basement of the new infirmary. 


New Zealand, — NAPIER. — The tender of Messrs. 
Turnbull & Jones has been acoepted for the installation of the 
electric light at the breakwater, at £320.—.Vew Zealand Shipping 
and Commerce, 


Salford.—The Electricity Committee has accepted the 
tender of Mesers. J. Gerrard & Sons, Ltd, for alterations and 
additions to buildings and the construction of foundations at the 
electricity station, Frederick Road, Pendleton, required in connec- 


‘tion with the additional 5,000 Kw. turb)-alternator, for £1,341. 


The following tenders have been accepted for the supply of coal 
during the 11 months ending July 31st, 1916 :— 


Clifton T Kerey Coal Co., Ltd.—16,000 tons of best washed slack, at 11s. 


A. Knowles & Sons, Ltd.—8,000 tons of best washed slack, at 17s. ton. 
Earl of Ellesmere.—6,000 tons of beet washed slack, at 17s, 6d, pee von. s 
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FORTHCOMING EVENTS. 


pees Association. —The Manchester meetings wil! commence on Tuesdsy, 
ptember 7th, when Prof. Schuster wil. d liver bis Presidential Acdress 

10 [n evening, in the Free Trade Hal. Tna concluding meeting will be 
held on Saturday morning, 8 pt-mber llth. Some of the papers to be read 


at the m etings are mentioned on page 214 of our issue uf August 18th. 


Institute of Marine Engineers.— Tuesday, September 7th, at 7 p.m. Presi- 
deniia] Address by Sir Arch. Denny, Bart., LL.D. 


NOTES. 


Electrical Company Heavily Fined.—On Tuesday 
last, at the Bow Street Police Court, the Concordia Electric Wire 
Co, Ltd., of Cricklewood, was fined £250, and 25 guineas costs, 
and two of the directors—Robert Fifer, of Hampstead Garden 
suburb and Leopold Aron, of Wembley, were fined £250 each, the 
company for failing to give the Public Trustee particulars of all 
the shares of the company held for the benefit of an enemy, and 
the two directors for being parties to the default. The infor- 
mation was concerning 13,993 shares held for the benefit of the 
Fabrik für Drahter zu Elektrischen Z wecken Vorm, of Aldershof, 
near Berlin. and the proce-dines were taken under the Trading 
with the Enemy Act. Mr. Travers Humphreya appeared on 
behalf of the D rector of Public Prosecutions, According to the 
төр irt in the Daily Telegraph, he stated that the company was 
registered in 1902 for the purpose of trading as a branch of a 
German company called the Fabrik füt Drahter zu E:ektrischen 
Zsecken Vorm, of Aldershof, near Berlin. The whole of the 
share oapital wae held by persons in England io truet for the 
parent company; the com any was man:ged from Berlin, and the 
profits were remitted to Berlin. At the outbreak of war the sub- 
scribed capital of the сотр ‘пу consisted of 14,000 £1 shares, of 
which 13.988 were held by the two directors Aron and Fifer, as 
nomiuees for the enemy alien conoern in Germany. Ia May of 
thia year Aron seemed to have got a little nervous about his 
position, he was expect ng to be interned, and desired to get rid 
of his shares, He therefore approached two employés of the 
company, and suggested that they should each take half of his 
7,988 shares, Neither of them was in a position to buy the 
shares, but they each gave & promissory note for £1,000, aud 
an arrangement was made that as dividends were declared 
on the shares the money should be taken by Aron. 80 
far as Fifer was concerned, he still held 6,000 shares as 
nominee for the parent company. No notice was sent to 
the Public Trustee of these enemy shareholdings, and probably 
the matter would never have come to the knowledge of the 
authorities but for an accidental circumstance. It happened that 
a woman was summoned at the police-court for the non-payment 
of rates. She mentioned that her husband had been employed by 
this company, which she referred to as a German company in a 
way which caused the police to make inquiries, Detective- 
inspector Ferrier went to the office and saw Aron, who made a 
clean breast of the whole matter, and subsequently the necessary 
return was made, showing that all the share capital was held on 
behalf of the German company. The books of the compauy showed 
that for the year 1913 a profit of £3,291 was remitted to Berlin, 
and up to Sep'ember, 1914, there waa a profit of £2,292, which 
was invested ia Eaglish securities. He was instructed to put the 
case before the Court as one in which there were no mitigating 
features. 

Mr. Elliott, for the defendante, said his cliente were unaware 
of the provision of the Act of Parliament which required these 
returns to be made. Sinoe the outbreak of war no money had 
been transmitted to Germany, and there had been no act ia:mical 
or hostile to this country. The company wis а prosperous one, 
which had been executing contracts for the Government in con- 
nection with the supply of wire for telegraphs and telephones, 
The defendants were both paid servants of the company, and had 
no further interest in the business. Aron was now interned, and 
Fifer, who was the son of Russian parents born in Berlin, was 
naturalised in this country. 

Mr. Hopkins (the Magistrate) said that to tell him that two 
foreign directors of a foreign company did not know their liabilities 
under this statute was to tell him that which no amount of per- 
suasion would make him believe, 


Private Arrangements, —Phoenix Electric Heating Co. 
(1914), Ltd., electrical engineers, 17, Morwell Street, Tottenham 
Coort Road. London, W.—Io pursuance of the Companies’ (Con- 
solidation) Act, a meeting of the creditors of the above was held 
on Wednesday, when it was reported that the company had passed 
resolutions in favour of voluntary liquidation. The liquidator 
stated that the company was registered in Sep*emher, 1914, with a 
nominal capital of £3,000 in £1 shares, to take over the business 
of manufacturers and dealera in electrical apparatus, which had 
previously been carried on by Mr. S. D. Cox, uoder the style of the 
Phenix Electric Heating Co. The company took over the business 
as from January Ist, 1914, and the purchase price of the assets 
transferred was £750, which was satisfied by the allotment to the 
vendor of fully-paid shares. Tne company also gave the vendor an 
undertaking to fulfil all contracts and indemnify him against any 
claim«. The dir-otors of the company were Me. 8. D. Cox and 
Mr. B L.*Clements, and they each held 751 shares. The total 
number of shares issued was 1.503, and on the shares held by Mr. 
Clemente there was a liability due to the compauy of about £210. 
In 1914 the company made a loss of £458. That loss. was 
chiefly attributable to a strike which took place. During the 


present year there had been a further loss on the trading, 
owiag chiefly to lack of working capital. Work in hand could not 
be carried ont for that reason. The company had a contra:t with 
the Ad mira ty, but the proceeds of the contract had been assigned 
to the bank, who were creditors for about £200. The landlord 
had distrained for rent, and was still in possession. "The liquidator 
could not see his way to advance the money to pay out tbe land- 
lord, and unless the business could be sold as a going concern the 
landlord would sell the assets, and there would probably be 
nothing for the creditora, The liabilities of the company 
amounted to between £600 and £700, while the only free asset 
consisted of the book debts, which were estimated to reali-e £60 
or £70. The other assets were office furniture, plant and tools 
valued in the booka at £200, and stock-in-trade £300. At a forced 
sale the stock and plant would not produce anything like the 
figure at which it appeared in the books, and might not produce 
sufficient to satisfy the landlord's claim. Efforts were being 
made to sell the business as a going concern. No resolutions 
were passed, and therefore the voluntary liquidation of the 
company will be continued with the liquidator appointed by the 
shareholders. 


Institution and Lecture Notes.—lron and Steel 
Institute.—At the autumn meeting, which is to be held at the 
Institution of Civil Engineers, Great George Street, S. W., on 
Thursday and Friday, September 23rd and 24th, Mr. Arthur 
Cooper, LL. D. (immediate Past-President) will preside, in the 
absence of Mr.Greiner. The following is the list of papers that are 
expeoted to be sub mittel for reading and discussion :— 

Woner Austin, M. so.: Influence of Oxygen on Some Properties of Pure 


T. Н Byrom: Nate on the Carburieation of Iron at Low Temperatures in 
Blast Furnace Gases.“ 
Prof E. D. Campbet:: Influenoe of He«t-Trestment on the Spesific 
Resistance and hemical Co «stitution of Carbon feels.” 
Prof. O. A. Kdwards, D. S., and H. Kikkawa: Effect of Chromium and 
ung den upon she Hardening and Tempering of High Speed Tool 
e] ** 


W Н Hatfield, D Met.: Pho oras ia con and Steel,” 
Prof. К. Honda and H. Taka, he Magnetic Transformation o 
Cementite.”’ 

R. H. Smith: “ Sulphur in Malleable Cast Iron.“ 

Prof. N. Tachischewski: “ Icon and Nitrogen.“ 

By-laws.— As Rule 20 requires that no alterations of the by-laws 
shall be made except at the annual general meeting, and notice of 
any proposed alterations shall be given at the general meeting to 
be held in the autumn, the Council will, at the forthcoming 
meeting, give formal notice of their intention to submit to the 
annual meeting in May, 1916, the following new rules for addition 
to the existing by-lawa :— 


1. Ia the event of a state of war existing between Great Britain and any 
other country, or State, all members, honorary members, and honorary vice- 
presidents who shall be subjects of such enemy country, or State, shall forth- 
with cease to bo members, honorary members, or honorary vice-presidents of 
the Institute, but they may, if the Council thinks fit, be reinstated after the 
terminstion of the war. 

4. The Counoil shall have absolute power to remove from the list of 
Members of tho Institute the name of any member, whether ordinary or 
honorary, for wilful conteavention of the by-laws or for any other reason 

which seems to them sufficient, and such ordinary or honorary member shall 
thereupon cease to be a member of the Institute, 

Institution of Mining Engineers.—At the annual meeting, 
which takes plac; at Leeds on September 15th, several papers will 
be read, including one by Mr, Sam Mavor on Compressed Air for 
Coal-Cattera,” aud one by Mr. М. H. Mills on Gas Producers at 
Collieries for Obtaining Power and By-products from Unsaleable 
Fuel.“ 


Royal Engineers (Wireless Section). — There are 
several commissions available in the Wireless Section of the Royal 
Eogineers for general service during the period of the war. 
Applications are invited from candidates with good technical 
knowledge of wireless telegraphy and used to the control of men. 
Appl.cations should be addressed to Major Handley, M. I. E. E., O. C., 
Wireleas Training, Oxford Cottage, Sandown, I.W. 


Fatality.—A seven-year-old child was killed by electric 


“shock on the North-Eastern Railway Riverside Branch while 


trespassing. He climbed over the wall on to the railway, and was 
found wich his face, fingers and knees in contact with the live 
rail. On July 218 a boy of 11 was prosecuted for керин at 
the same place. 


Educational.—Kixa's COLLEGE, UNIVERSITY OF Ох 
FacuLTY OF ÉNGINEERING.—Next term begins on October 6th. 
Particulars are given in our advertisement pages. 


Electrically-driven Letter-Sealing Machine.—H.M. 
Trade Commissioner for New Zealand reportsthatone of the New 
Zealand Government Departments makes inquiry for the names 
of United Kingdom manufacturera of eleotrioally-driven letter - 
sealing machines. The device at present being used is of foreign 
manufacture, is self-feeding, and is stated to work much more 
rapidly than any hand or treadle machine. At the same time it is 
apparently not во durable as could be wished, and no spare parts 
are obtainable. Communications should be addressed to H.M. Trade 


Commissioner for New Zealand, P.O. Box 369, Wellington, New 


Zealand. 


Shirkers Fined.— We observe that some 23 youths 
engaged at the works of Messrs. Stewarts & Ll»yda have been fined 
for leaving their work because of the heat of the tube-welding 
furnaces. Their action stopped three furnaces, put 22 men out of 
work, and wasted 20 tons of metal, A reminder that our men at 
Gallipoli and in P-rsia were having a far hotter time failed to 
inflaence them. The chairman of the Bench at Halesowen said 
that eur men were fighting up to their knees in water, and pro- 
bably required these tubes for draining the trenches, 
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Volunteer Notes.— ENGINEERING INSTITUTIONS’ VOLUN- 
TEBR TRAINING ConPs.—Heedquarters, Marconi House, Strand, 
London, W. O. Drill Centre.—By kind permission of Lieut.-Col. 
A. E. Le Rossignol, R.E., Headquarters of London Electrical 
Engineers, 46, Regency Street, London, S. W. 

Company Orders.—By Lieut.-Col. C. B. Clay, V.D., Commandant, 
for week ending September 11th, 1915 :— 

Monday—Drill, 6.30.7.30 ; 7.80-8.30. Section 3, Technical 
instràáction ; Section 1, 
Sections 2 and 4, Squad drill. 

Friday. — Drill, 6.30-7.30 ; 7.30-8.30. Section 4, Technical 
iustruction ; Section 2, musketry at the miniature ranges; Sections 
1 and 3, Squad drill. 

Signalling.—it is proposed to form a signalling class, and the 
names of those wishing to join should be given at once to the 
Section Commanders. 

Good progress is being made with the Training Corps both in 
drill and in the technical work for which the Corpe is specially 
preparing itself. 

Arrangements have been made for the use of a rifle range, and 
members can attend not only at the hours of drill, but at any time 
convenient to themeetves, for practice, instructors being in attend - 
anoe and rifles provided. : 

There are still vacancies for reoruite, either among those 
attached to the Engineering Institutions or others to whom the 
technical work of the Corps appeals. 

Applications should be made to Lieut.-Col. C. B. Clay. V.D., the 
Commandant of the Corps, at Marconi House, Strand, W. O. 

Зер BATT. (OLD Boys) CENTRAL LONDON REGIMENT (VOLUN- 
TEERS).—Battalion Orders by Colonel 8. G. Grant (Officer Com- 
manding), Thursday, September 2nd. 1915 :— 

Captain of the Week, Mr. W. Ridd ; Orderly Officer, Mr. C. 8. 


George. 

Week-end Parades.—Saturday.—The Battalion will parade at 
Liverpool Street Station (low lev! entrance G. E. R.), at 1.50 p.m., 
for entrenching purposes. Dress: Uniform complete with brassard, 
Arms will not be carried. The Battalion will return at 6:42 p.m. 

Sunday, 7 a.m., Réveillé ; 10 a.m., Church Parade; 10.20 a. m., 
Battalion Parade (Bridgiog); 10.30 a.m., Sketching Olass only for 
those detailed; 2 30 am, Bridging. 

Rexignations.—The following members have resigned their 
membership :—C. G. Botting, S. W. Carey, H. W. Saunders. 

Musketry.—The names of men of A Company who art mem- 
bers of aclub shooting at Bisley, bat are not on the list of those 
entitled to shoot on the Corps targets at Bisley, to be sent at once 
to the Becond-in. Command. 

There will be firing at both Acton and Bisley. Ranges on Saturday 
next, the 4th inst, Men who have sent in their names will 
parade st the usual times. 

Test Paper.—All answers to the Test Paper to be sent to the 
Second-in-Command of A" Company by the 10th inet. 

A. G. JOINER, Captainsand Adjutant. 


Appointments Vacant.—Junior switchboard attendant 
( 248.) for Weet Bromwich Corporation; shift engineer (458.) for 
Beckenham U.D.C.; leading fireman (37s, 6d.) and switchboard 
attendant (35s ), for Stockport electricity department. Particulars 
are given in our advertisement pages. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials.—Ms. W. EASTwoop, of 
Halifax, has been appoínted second assistant at the electricity 
works of the Hebden Bridge U.D.C. 


General.—Mr. PARKER, electrician, 24, Asbworth 
Street. St. Mark's Road, Leeds, having joined the Army, has 
discontinued his business. 

Mg. Нлввү H. SHEPPARD, for many years in charge of the 
armature shop of the Sheffield Corporation, has resigned, having 
accepted a position with Messrs. С. A. Vandervell & Co., electrical 

п 


eers, London. 

A Central News dispatch from New York states that Mr. Т. A. 
Enson is suffering from an injury to his eyes which he received 
while making experiments with potash. 

We learn that Мв. J. В. TUCKER, of Messrs. J. Н. Tacker & Co, 
eir has just been given a commission in the Royal 


Roll of Honour.— Private J. WiLcock, of the 2nd 
Battalion South Lanoashire Regiment, who has been killed in 
action at 86, Eloi, had been employed for seven years at the War- 
rivgton electricity works. He waa 38 years of age. 

Private RAMUEL BARDSLEY, of the 1/5th Battalion Lancashire 
Fusiliers, formerly спрот f the Heywood electricity works, has 
been wounded at the Dar lle, He was 21 years of age. 

A New Zealand paper says that Private H. P. HoPktNs (Canter- 
bury Battalion), killed in action at Gallipoli, was an electrician iu 
the Tramway Board's service, which he entered in February, 1914, 
. The Military Cross has been awarded to Temporary Second. Lieut. 

Sonor WHELDON WANSTALL, Royal Engineers, for conspicuous 


musketry at the miníature ranges; 


engineers, of Rugby, has been killed in action. 


gallantry on several oocasions during the operations on the 
Gallipoli Peninsula, especially on June 19th, 1915, when he suc- 
cesefully repaired the telegraph lines, with the assistance of three 
men, making 35 joints in a space of 150 yards, whilst under heavy 
shell fire, Lieut. Wanstall performed similar valuable service on 
July 5th and 7th, on all occasions under shell fire. 

Rifleman ALBERT GOLDING, King's Royal Rifles, who was 
electrician at the Hotel Metropole, Whitby, bas died from wounds 
received in actionin France. He joined the regiment last October, 
and went to the Front in May. | 

Sapper G. N. HALLIWELL, of the lst Field Company, Кааб 
Lancashire Royal Engineers, formerly employed at the British 
Westinghouse works at Trafford Park, has been killed in action at 
the Dardanelles. 

Rifleman FREDERICK LEE, of the 8th Battalian Rifle Brigade, 
who was on the staff of Messrs. Willans & Robinson, Ltd., electrical 
He enlisted on 
5 7h, and went to the Front after his marriage on 

pril 28th. 

The Times, in referring to the death of Second Lieut. HENRY 
Gwyn-JEFFREYS MosELRY, M.A., of Trinity College, Oxford, 
which occurred at the Dardanelles on August 10th, states that 
after taking his degree in the Natural Science School (Physics), 
he was appointed Lecturer and Demonstrator in Physics, un ier 
Prof, Sir E. Rutherford, in the Victoria University, Manchester. 
“There, after two years, he was awarded the John Harling Fellow- 
ship for Research. On returning to Oxford he continued his 
work of research in Prof. Townsend's laboratory. Hie numerous 
publications treat chiefly of radio-activity and X-rays, and his 
latest work on the high-frequency spectra of the elements led him 
to important concloriona on the structure of atoms and the 
number of the elements, an achievement by which he will! be best 
known, The early death of this brilliant young physicist is a 
great loes to science. At the outbreak of the war he was in 
Australia, but returned to England at the first opportunity, and 
was at once given a commission in the Royal Engineers.” 2 

Sergeant ALFRED P. F. V«ITcH, of the 1/6th Battalion Man- 
chester Regiment, formerly employed at the British Westinghouse 
works at Trafford Park, who has been twice wounded in the war, 
is this week officially reported to have died from wounde. He 
had been serving for some time in the Dardanelles. 

Sapper J. BRODERICK, of the Royal Engineers, East Lancashire 
Division, who has been killed at the Dardanelles, resided in Man- 
chester, and was an electrical engineer. He was 26 years of age. 


Obitaary.—The death occurred last week of Мв. HAROLD 


" CAMPBELL, of Warrington, who had for five years past been con- 


nected with the St. Helens Cable and Rubber Co, Ltd. After 
serving at the Warrington works for some time he went to 
London for about a year as a representative of the firm, and sub- 
sequently he returned to Warrington as an assistant de; artmental 
manager. He was only 23 years of age. At the funeral on 
Thursday last week representatives of the 8t, Helens Cable Co. 
acted as bearers, and floral tributes were sent by the staff, the 
London office staff, and the office girls. 

The death took place on Thursday, August 26th, at 78, Chapel 
Lane, Headingley, Leeds, of Mk, ALFRED BEAUMONT, electrical 
and mechanical engineer. The deceased gentleman was 68 years 


of age. 

The death has taken place of Мв, HERBERT MITCHELL, formerly 
in business as electrical engineer at Brockholes, Huodersfield, аа 1 
lately residing at Weymouch. Deceased met with an accident 
while cycling and died from the injuries he received. 

We regret to note that the death oocurred on August 28th, at 
109, Ladbroke Grove, W., of Мв. Henry Crookes, A. R. S. M., 
MI E. E., F. O. S., in his 67th year. Mr. Crookes was the eldest son 
of Sir William Crookes, O.M., president of the Royal Society. 


Will.—The late Baron Н. ре REUTER left £39,442 
gross and £33,371 net personalty. 


NEW OOMPANIES REGISTERED. 


Milton Accumulators, Ltd. ( 141,409) — This company was 
registered on August 37th, with a capital of £1, in £1 shares, to carry on 
in the United Kingdom or elsewhere the business of manufacturers, builders, 
repairers, constructors, designers, importers and exporters of accumulators, 
motors, motor and other cycles, and all accessories and appliances relating to 
motoring, conductors of schools of instruction for motoring, constructors 
hangars and other buildings, aeroplanes and flying machines, and accessories 
ani appliances relating to aerial navigatlon, aeronautical, mechanical, elec. 
trical and motor engincers, etc. The subscribers (with 250 shares each) are: M. 
Wolff, 9-15, Whitecross Street, E.C., merchant; A. ]. Mardlin, 84, Milton 
Street, E.C., merchant. Private company. The number of directors is not 
to be less than two or more than five; the first are M. Wolff and A. J. 
Mardlin (both permanent). Qualification, 100 shares. Registered office: 84, 
Milton Street, gd 


Whipp and Bourne, Ltd. ( 141,413) — This company was 
registered on August 27th, with a capital of £.35.000 in Cl shares, to take 
over the business carried on at Switch Gear Works, Castleton, Rochdale, as 
Whipp & Bourne, to carry on the business of switch gear makers, electricians, 
mechanical engineers manufacturers and workers of and dealers in electricity, 
motive power, ligh and heat, etc., and to adopt an agreement with S. Whipp, 
С. W. b. Bourne and F. Whipp. The subscribers (with one share each) are: 
S. Whipp, Derrynane, Castlctcn, Rochdale, electrical engineer; € W. D. 
Bourne, Sparthfield Avenue, Rochdale, electrical engineer; F. Whipp, Ват» 
ford Cottage, Bamford, Rochdale, clectrical engineer. Private company. The 
number of directors is not to be less than two or more than five; the first 
are S. Whipp, C. W. D. Bourne, and F. Whipp (all permanent managing 
directors, subject to holding not less than 5.000 of the shares allotted to them 
under purchase agreement). Qualification of other directors, 100 ordinary 
shares. Solicitor: J. A. Hudson, The Butts, Rochdale. 
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Hong-kong Tramway Co., Ltd, —A memorandum of satis- 
faction to the extent of £500 on July 19th and £100 on August Srd, 1915, of 
trust deed dated July Ist, 1909, securing 195,000, has been filed. 


Pitter’s Ventilating and Engineering Co., Ltd.—Land 
Registry Charge, Charge, and Assignment of Contract on lands and premises 
in Woolwich and certain moneys, all dated August 6th, 1915, to secure all 
moneys due or to become due from company to London and Provincial Bank, 
Ltd., 3, Bank Buildings, Lothbury, E.C. 

Direct United States Cable Co., Ltd. (11,597).—Capital, 
1, 300,000 in 410 shares. Return dated May llth, 1915. 121,420 shares 
taken up; 1,214,200 paid. Mortgages and charges: Nil. 

London Aluminium Co., Ltd.—Mortgage, dated August 
12th, 1915, to secure £3,350, chaiged on certain land and premises at Witton, 
Birmingham. Holders: W. ]. Halsey, Ray Lodge, Maidenhead; and A. A. 
Barnard, The Wilderness, East Molesey. 

Bude Electric Supply Co., Ltd. (95,137).— Capital, 
£15,000 in £1 shares. Return dated May Ist, 1919. 10,000 shares taken up; 
10,000 paid. Mortgages and charges: £2,500 mortgage debentures, 


CITY NOTES. 


Electric Supply Co. of Victoria, Ltd. 


Tae directors, in their report for the year ended March 3lat, 
1915, give the following comparative statement of the figures 
for the past three years:— 

LIGHTING DEPARTMENTS—Laurs CONNECTED. 
1913-14. 1914-15. 


107,100 130,357 150,132 
TRAMWAY DEPARTMENTS-PASSENCERS CARRIED. 
1912-13. 1913-14. 1914-15. 
5, 707, 8383 5,566,170 5,177,368 
TRADING ACCOUNT RECEIPTS AND EXPENDITURE. — 
1912-13. 1913-14. 1914-15. 
Revenue eee e 87,088 89.024 £86,800 
Expenditure — .. .. .. 57,922 57,524 56,990 
Gross profit. 629, 165 631.500 209, 810 


The trading profits show a decrease, which is accounted for 
by the abnormal conditions which have prevailed for the past 
nine months of the financial year. A very serious drought, 
lasting about seven months, was experienced in Victoria, 
resulting in а serious depression of the general trade of the 


colony. The present war has seriously affected the receipts 


from the tramways in Ballarat and Bendigo, as is the case in 
other large cities in Australia, enlistment of the population 
having affected the traffic receipts. The balance to the credit 
of profit and loss account, including £3,626 brought forward, 
and after deducting debenture interest paid and amount trans- 
ferred to debenture stock redemption account, is £17,524. It 
is proposed to pay on account of arrears of preference divi- 
dend £14,059, to write off discount and commission on deben- 
ture stock account £865, and to carry forward £2,000. The 
annual meeting was held at Liverpool on August 25th. 


Brazilian Traction, Light and Power Co., Ltd. 


Тнв report for 1914 (as abstracted in the Financial Times) 
states that a few of the outstanding shares of the Rio de 
Janeiro Tramway, Light & Power Co. and the Sao Paulo Tram- 
way, Light & Power Co. were acquired, and a large controlling 
interest was secured in the Companhia Rede Telephonica Bra- 
gantina, a telephone company carrying on business throughout 
the State of Sao Paulo. This was a very desirable acquisition, 
having in view the telephone business carried on by the Rio 
de Janeiro Tramway, Light & Power Co. through the Rio de 
Janeiro and Interurban Telephone Companies. This invest- 
ment was made without the necessity of providing cash for 
the purpose, the Bragantina shares being acquired on the 
basis of the purchase price being satisfied by the issue of 
fully-paid ordinary shares of this company's capital stock. 
The company has also acquired an important interest in the 
Cia Telephonica do Estado de Sao Paulo. The total share 
capital of this company issued on December 31st, 1914, was 
$116,917.500, divided into 1,062,175 ordinary shares of $100 
each and 100,000 six per cent. cumulative preference shares 
- of $100 each. The year has been one of general business 
depression in Brazil on account of the local conditions, both 
financial and commercial. The outbreak of the European 
war had the effect of stopping the usual method of remit- 
tances by means of bills of exchange. and for several months 
it was practically impossible to remit money from Brazil for 
the purpose cf the payment of coupons and dividends. As 
this situation did not improve, the board decided in October 
to теш its funds—which bv that time had accumulated to 
a very large amount—in coffee, as they felt that this method 
of remittance was a sound and Safe procedure. and one which, 
under the circumstances, should prove satisfactory. As the 
Rio de Janeiro Tramway, Light & Power Co. has under 
charter a fleet of steamers for the purpose of carrying the 
coal and other material required by the companies in Rio de 
Janeiro and Sao Paulo, the board employed these on_ their 
return journeys for freighting the coffee purchased in Brazil 
to the New York and European markets, and as coffee is a 
staple product in commerce, it offered a safe and, at that time, 


the only praotical means of remitting the company’s funds. 
Up to the end of the year there had been purchased and 
shipped from Rio de Janeiro and Santos 278,400 bags of 
eollee, to the value of 11,695 contos of reis, all of which has 
since been disposed of in New York at prices which have 
enabled the company to net an average of 13 54-634. per 
milreis, which is materially in excess of the average rate of 
exchange during the same period, even if it had been possible 
to buy bills for such a large amount of money. The result 
of the company's operations for the year have not been as 
satisfactory as anticipated. As a result of the monetary 
stringency and other adverse conditions in Brazil, the fac- 
tories began to run on short time or suspend business сош- 
pletely, and with the large number of employés thrown out 
of work, due to the cessation of commercial activity, the 
earnings of the tramway systems in Rio de Janeiro and Sao 
Paulo were seriously affected, but, notwithstanding such bad 
business conditions, the gross income of thé combined com- 
panies in Brazilian currency has shown an increase over the 
previous year. ‘The revenue in gold has, of course, been un- 
favourably affected by the SE in exchange. The revenue 
from securities owned and under contracts with subsidiary 
companies amounted to $7,523,695 and interest on advances 
to subsidiary companies $535,117, together $8,058,813. General 
and legal expenses, administration charges and interest on 
loans were $392,980, ae a surplus available for dividends 
of $7,666,532. Dividends Nos. 4, 5, 6 and 7 on six per cent. 
preference shares at 14 per cent. each absorb $600,000. 
and Nos. 6, 7, 8 and 9 on the common shares at 
11 ре cent. each $6,257,119, leaving surplus carried to 
profit and loss -$809,412. After payment of the regular 
dividend of 6 per cent. per annum on the ordinary shares a 
credit balance of $3,822,410 has been carried forward. In 
view of the serious financial conditions developing in Brazil, 
and later the much more serious financial situation through- 


out the world, all possible expenditures on capital account in 


connection with the development of the property were sus- 
pended, but there was a large amount d work under way 
which it was necessary for the different subsidiary companies 
to complete. A considerable amount of construction work 
had also to be carried out in order to comply with the obliga- 
tions of the different concessions. In this connection the 
different companies have performed all of the necessary work, 
both for capital account and as regards maintenance and 
renewals. Mr. Alexander Mackenzie has been appointed to 
fill the vacancy caused by Dr. Pearson's death. Appended 
to the directors' report is one drafted by the late Dr. Pearson 
on the operations and finances of the subsidiary companies 
during the year 1914. This report was prepared by him while 
ou the Lusitania, and has been adopted by the board, with 
such additions and changes- as seemed necessary. It was 
found in his pocket after the recovery of his body, and repre- 
sents, therefore, his last work for the company. | 

Quarterly dividend of 14 per cent..on fully-paid cumulative 
preference shares is payable on October Ist. 


Manaos Tramways & Light Co., Ltd. 


Mr. Geo. WATSON presided over the annual meeting held on 
Tuesday at the offices, 9, Cloak Lane, E.C. In moving the 
adoption of the report, he referred to the absence of the 
Chairman of the Company (Mr, Geo. Booth), who, he said, 
was devoting the whole of his time to the service of the 
country in organising the supply of munitions. The revenue 
account showed that the tramway receipts were £68,992, as 
against £87,028 in the previous. year, a reduction of over 2) 
per cent. The operating expenses were 461,029, against 
£71,081, a reduction of 14 per cent. "The lighting receipts 
amounted to 440.397. against £44,395, and tbe expenses to 
422,436, against £24,684. Both receipts and expenses showed 
a reduction of about 9 per cent. The revenue from construc- 
tion and supply was £1,030, against £1,453, a reduction of 
over 29 per cent., and the expenses to £774, against £1,133, a 
reduction of nearly 32 per cent. The total receipts amounted 
to £110,420, against £132,877, a reduction of about 17 per 
cent., and the expenses to £84,240, against £96,348, a reduction 
of about 13 per cent. The result was that they carried 
£26,180 to profit and loss account against £36,028 last year, a 
reduction of £9,848, or just over 25 per cent. The reduction 
in the total receipts of about 17 per cent., and in the total 
expenses of about 14 per cent., showed, according to general 
experience, a very reasonable and satisfactory proportion. 


Whilst the revenue of a company like theirs depended so 


much upon local conditions—sometimes beyond the control of 
the directors—the expenses could be cut down, but only to a 
point where further reduction would prejudice the efficiency. 
He thought they would agree that the figures he had given 
indicated that the management had kept careful watch on the 
expenditure, and had succeeded in reducing it to a reasonable 
proportion of the total revenue, and from the fact that they 
had received no complaints regarding the efficiency of the 
service, they might take it that the reduction in expenditure 
had not been carried bevond the legitimate limit. IIe would 
go further, and say that the directors had always kept in 
view their obligations under their contract with the Govern- 
ment in that respect, and the cordial relations which existed 
between the company and the Government proved that they 
believed the company had so far carried out, and would con- 
tinue to carry out, lovally the spirit of its contract. In the 
profit and loss account they would find interest on loan and 
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office ү ы atated separately. The interest on the loan 
amounted this year to £1,615, as against £1,271 last year, and 
the office expenses to £1,452, as against £2,790 last year; a 
very considerable reduction. The loss on exchange was £6,180, 
as compared with £212 last year, which was a very serious 
matter. The Chairman commented at some length on the 
question of exchange, which, he pointed out, was a very 
important matter in à company like theirs, in which the 
revenue was all practically in currency, but where there was 
a considerable sterling obligation for interest on bonds. He 
thought, however, that Brazil was in a stronger position to 
resist a serious fall in exchange than it was years ago. It 
would be generally admitted that the result of the year's 
operations was disappointing, but the general prosperity of 
Brazil had, on the whole, been at a low ebb owing to the 
low price of rubber, the general financial crisis, and the 
European war. People had received less money, and many 
who had enjoyed the luxury of riding on their tramcars had 
to be content with walking. The only consolation they had 
for such enforced economy was the hope that it would be 
ultimately for the good of the people, and that when normal 
times returned to this enormous district money would be 
wisely spent in developing the country, so that it would not 
have to depend so much upon a single product. So that his 
remarks might not be too depressing, he might eay they had 
bad some encouraging results from the extensive experiments 
they had made in regard to fuel. As they would realise, this 
item of expenditure had been seriously affected by the present 
conditions. They had made an effort to burn local wood fuel 
as far as poseible, and the results had been so successful that 
they were now using wood fuel exclusively, and only main- 
tained a stock of coal against any possible shortage of wood. 
This change of fuel had benefited the company in several 
ways. The cost was much less than coal; it was paid for in 
currency inetead of in sterling, and, therefore, the loss in 
exchange in their heaviest item of expenditure was saved; and 
it also circulated money locally, which helped towards main- 
taining their tramway and lighting business. Another en- 
couraging fact was with regard to their account against the 
Government for lighting. For many years they had had a 
large claim against the Government, which on April 30th, 
1915, amounted to £37,637, which would pay off their present 
loan and leave a considerable margin in hand. During the 
year under review the directors considered that, as the revenue 
of the company was decreaeing to such an alarming extent, 
some special endeavour should be made to make the Govern- 
ment realise the position, and, after considerable negotiation, 
they succeeded in getting an exchange of accounts last Janu- 
ary whereby the rental due by the company on that date was 
charged against the debt due to the company by the Govern- 
ment. 
pronouncement that for the present it would not be necessary 
for the company to provide cash against the payment of 
rental, and until certain things took place they would not be 
called upon to do so. This, of course, was only a provisional 
arrangement, but strong representations had been made to 
the Government to place the annual rental due by the com- 
pany against the debt until such time as the Government 
was in the position to.pay off the balance. They hoped the 
Government would see the justice of their claim, and that 
some permanent arrangement would ultimately be arrived at. 
Mr. W. BERTON seconded the motion, and it was carried. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


The second August of the war has affected Stock Exchange 
markets much less forcibly than the first one did. The latter 
had the effect of paralysing business. of laying as complete a 
check upon financial enterprise of all sorts as anybody in this 
generation has ever seen. For a few weeks, Stock Exchange 
markets were literally numb. Even negotiations came to 
something like a full stop. The only Бері who attempted 
{о do anything were the bears, who saw their opportunity to 
replace stock at figures which showed them profits, the extent 
af which was only equalled by the heavy losses which they, 
the bears, incurred upon other seourities that they happened 
to hold as bulls. | 

It was not until the end of the month that any kind of 
inquiry on the part of the public began to arise, whereas in 
these latter days there is still a quiet business being done 
which is, at all events, sufficient in extent to enable the 
realisation of a fair number of securities. The Stock Exchange 
is open; this time last year it was closed for five months. 
The competition which it was feared would arise. by reason 
of the Treasury restrictions imposed upon the House as a 
condition of its opening last January, has not materialised. 
The Daily Mail suspended ita stock and share exchange last 
week, giving as its reasons for doing so, the stagnation of 
Stock Exchange business and pressure of war news upon its 


space. 

"The trouble in the coal trade would no doubt have had a 
most depressing effect upon Stock Exchange prices had the 
markets been in their normal condition. As things are now, 
the incomprehensible attitude of the miners will have far 
more influence, unhappily, upon war requirements than upon 


They bad received further consideration in the official 


Stook Exchange securities. Electrio lighting shares ate dull, 
without being flat. Home Railway stocks have drifted back, 
until London & North-Western, for example, stands lower 
than it has done for half a century. Industrial companies, 
which sre largely ерш upon their prosperity for an 
adequate supply of coal at reasonable prices, are not influenced 
as regards the prices of their stocks and shares. When sellers 
predominate, the dealers simply say so, declining to buy 
unless they know where to find support, but refusing, at the 
same time, to alter the nominal quotations of the securities. 
There are, be it understood, no official prices in the regular 
sense of those words, and so quotations can be left standing 
without the insistence of would-be sellers that these levels 
&hould be put down if stocks cannot be realised. 

The position of the New York exchange continues to excite 
a lively and an anxious interest in financial circles. The 
popular proposal for remedying the unnatural state of affairs 
which has arieen, through the preponderance of imports into 
the United Kingdom from America over the exports sent 
across the Atlantic, is the floating of a British loan in New 
York. Wise and experienced brains are focused upon the 
problem; but, in the meantime, it is worth noticing how the 
rise in American railroad and industrial shares continues 
merrily. Were there to be a large British loan in New York 
offered at a tempting price, it would have the same effect 
upon American securities as the June War Loan had on stocks 
and shares over here, to wit, the lowering of existing stan- 


‘dards, and the establishment of a new criterion: by which 


per cent. bonds are now just 100, whereas the Bri 4% per 
cent. War Loan can be bought at 973. 

With reference to bonds the interest,on which is payable 
in London and New York, a curious position hae arisen in 
connection with this fall in sterling exchange. Underground 
Electric income bonds are amongst those of this class, and 
the New York Telephone 44 per cent, coupons can also be 
cashed in both cities. With the rate of exchange down to ite 
present level, it pays a holder handsomely to eend out coupons 
to New York and to receive from there-a dolar cheque 
which he can convert, upon iis return to London, into eterling. 
By this means, he can make about 4 per cent. of the coupon 
value additional; that is to say, the £3 Underground income 
coupon would realise, roughly, £3 2s. 6d. at to-day's exchange. 
Holders of big lines of stock have probably recognised this, 
and sent out their coupons to be collected on the other side, 
arguing that it is & morally legitimate transaction, inasmuch 
as the money has to be returned to this country, and nt 
here. Others, however, have an uneasy feeling that it is 
scarcely playing the game, although they have some difficulty 
in explaining their scruples. The exchange is ely to be 
rectified before long, so that the opportunity is scarcely likely 
to recur; but it is certainly a freakish outcome of the war, 
and worth mentioning, if only as a financial curiosity. 

Electric Lighting shares, as already noted, are somewhat 
dull, and some of the issues which are quoted ex-dividend 
have given way rather more than the amount of the dedac- 
tion. In the industrial group there is no particular change. 
Edison & Swan debenture went back 2 points to 58. British 
Westinghouse preference retain their rise. British Insulated 
ordinary are still on offer, but there are buyers about of the 
preference shares. А 

Eastern Extensions at 114 аге 10s, to the good, and a small 
inquiry for United River Plate Telephones advanced the price 
to some extent Marconis have been keeping steady at a 
trifle under 2. On the other hand, American Marconis receded 
to 178., in response to one of the spasmodic reactions in 
American industrials which occur every now and then to 
check the boomlet amongst war specials." Canadian Mar- 
conis are steady at 65. lid., and in other Marconi issues no 
movements have occurred. 

Profound disappointment is felt at the inaction of the 
United States with regard to Mexico. The demonstration 
made at Washington two or three weeks ago, when a confer- 
ence was summoned of representatives of the principal parties 
io the strife, has so far produced no result at all. Of news 
there hae been practically none for a fortnight, and, in conse- 
quence, prices of bonds, stocks and shares connected with 
Mexico have fallen back to much the same levels as they 
occupied before hopes were raised by the calling of the 
Washington conference. Mexico Tramways 5 per cent. first 
mortgage bonds at 40 show another loss of 5 pointe; and 
while no quotable changes have occurred in the other securi- 
ties—one feels rather that the last word ought to be put into 
inverted commas—the market in them is once more flat and 
inert. 

Brazilian Tractions and most of the other issues connected 
with the country show a reactionary tendency. because the 
rate of exchange haa dropped once more to a shilling. This 
may be due to gambling in sterling, but it has had the effect 
of restraining business; and there is not much doing in 
Brazilian Tractions at the moment. 

Most of the copper shares are firming up again. The course 
of the market for the metal is more favourable to holders, and 
prospective buyers. who have been waiting for prices to touch 
bottom, are now hastening to nick up cheap etock. In the 
rubber market. prices are well held. and there is quite a fair 
amount of husiness going on amongst the investment shares. 
The armament group is steady. but quotations vary little from 
day to day, and even from week to week, demand and supply 
being on an unusually regular scale just now. 


investment yields would be judged. New York 1 ETI 43 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Номв ELECTRICITY CowPAWINS. 


Рпее 
Dividend, Aug. 31, Rise or fall Yield 
1914. 1915. this week. р.о. 
Brompton Ordinary  .. oe ». 10 94 xd — 4618 4 
do. 7 percent. Pref. .. ec 7 73 xd == 416 7 
Charing Oross Ordinary ii æ. 6 = 618 4 
do. do. do, Pref, és 4 6 0 0 
А do. do. City Pre е ° е oe é 8 = Ф 6 0 0 
do. 4 Deb. ee ae ee ee 4 — 6 0 0 
elses oe ee oe ee oe 5 43 — 6 14 
do, 4$ Deb. ee ee oe es 43 88 = 4 11 10 
City of London vs e 9 123 xd — 117 0 
do. do. 6 per cent. Pref. .. 6 104 xd — 511 4 
do. do. 5 ob. ee es ae b 100 — 5 0 0 
do. do. 4% Deb. . 4 85 — 6 6 0 
County of London as zi "S | 1 — 618 4 
do. do.  6percent.Pret... 6 1 — 5 14 8 
do. do. lat Deb. ee ee 90 — 5 0 0 
do. do. 2nd Deb. ee 86 — б 6 0 
Kensington Ordinary .. vs 9 — 740 
London Blectrio ee oe ee ee 4 1 — 8 8 4 
do. do. 6 percent Pref. .. 6 41 xd *i 6 6 4 
do. do. 4 eb. ee ee в 4 80 — 5 0 0 
Metropolitan ee oe ae se 2 — i 7 0 0 
do, 4 per cent. Pref. »s — 6 0 0 
do. b. ee ee es 90 — 6 0 0 
do. Deb. oe ee oe 70 — b 0 0 
83. James’ and Pall Mall - .. 10 6 — 7 8 9 
do. do. do. 7 per cent. Pref, 7 6 — 612 0 
do. do. do. 84 Deb. © 8% 70 — 5.00 
Bouth London ee ee ae ee 5 2% — 6 19 0 
South Metropolitan Pref. és Vs 7 14, xd om 614 0 
Westminster Ordinary .. oe e» 9 6 — 618 4 
do. 4 Pref, ee ee ee 44 4 mem b 9 0 
TBLEGRAPHS AND TRLEPHONRS, 
Anglo-Am. Tel. Pref. .. .. .. 6 98 — 6 2 
do, Det. ee эе ee 14 21 = 7 1 
Ohile Telephone ee oe ee ee 8 6 — 6 18 
Cuba Sub. Ога, oe ee ее ae 5 — 6 1 
do. Pref, ee ee ee [E 10 16 ею t 6 18 
Eastern Extension Ss 5% "T 7 113 + 4 *6 19 
do. 4 Deb. ee ee 4 79 ras 5 2 
Bastern Tel, Ord.. е ee se ae 7 116 = *6 19 
do. 84 Pref., ee ee ee Ba 70 — 5 0 
do. 4 Deb. ee ee ee 4 81 — 4 19 
Globe Tel, and T. Ord, +оо ° е ee 6 94 —. 17 4 
do. ref, ee ee ee 6 10 — 6 0 
Gt. Northern Tel, se - . 43 85 — 6 5 
Indo-Buropean ee ee ee ee 10 50 — 6 10 
Marconi ee ee ee ee ees 10 x 133 Eo 5 1 
New York Tel. 43. vs ss 4$ 100 +1 410 
Oriental Telephone Ord, oe . 10 2 — 5 0 
do. Pret. ae eec 6 1% — Б 6 
Tel. Eg t Deb. ee ee ee ae tà 80 eres 5 0 
United R. Plate Tel. ss T B 5 + у 8 4 
до. Pref, ae ee - 5 4 — 6 9 
West India and Pan, .. - P 1 1 — 8 17 
Western Telegraph "€ T бө 7 11 — *6 19 
E do. 4 Deb, ee ee 4 81 — 416 
Home Rats, 
Central London, Ord. Assented .. 4 72 — 511 1 
Metropolitan ee ae ae oe 1 — b 6 Б 
йо. District oe ee ee Ni 14 + i Nil 
Underground Electric Ordinary  .. Nil 1 — Nil 
do. do. “a” "ee ee Nil 5,9 == Nil 
do, do. Inoome Q5 6 Tok — 3 *9 15 0 
„ Foasien Trams, &0; 
Anglo-Arg. Trams, First Pref. T А; 83 — 7 111 
do. Ind Pref, eo oe 83 карды 7 17 2 
do. 4 Deb. ee ee 4 71 — 6 12 1 
. до. Deb. ee ee 4} 72 -— 6 5 0 
do. 6 eb. ee ae 5 72 — 6 19 0 
Brazil! 'Tractions oe ee ee eo 84 474 T 1 7 3 4 
Bombay Eleotric Prof. eo ae ee 6 10} — 5 17 1 
до. dà Deb. ee ae 87 — b 8 0 
Mexico Trams eo ee ET) ee Ni 88 Ч — Nil 
do. 5 percent. Bonde .. — 40 —6 Nil 
do. 6 percent. Bonds. B5. — Nil 
Mexican Light Common T . Nil - S —. Nil 
do. Prei. Nil 80 — , Ni 
do. 1st Bonds ee ee — 40 === —! 
Adelaide Вор, 6 percent. Pref. 6 6 xd +14 6 0 0 
Е do. b eb. eo ee ee 6 98 — б 2 0 
Maworacronine COMPANIES. 
Babcock & Wilcox oe E .. 14 21x — 6 8 65 
British Aluminium Ord. РЕ e, б 1 — 4 16 
i da. | Pref, oe ee 6 18 — 6 9 
British Insulated Ord. ee ee ee 16 151 — 1 1 2 
do. Pref. ee eo ee 6 5 — 6 3 2 
British Westinghouse Pref, .. - 7 82/6 — 97 6 
do. 4 еве ee ee ee 4 68 — 6 1 4 4 
do. 6 p. lien T€ ae T 6 101 — 519 0 
Callenders ee ee oe ee eo 15 ll — 6 16 4 
do. t. oe ee oe ee 5 44 — b 11 8 
do. 44 Deb, - «s T 43 92 — 417 98 
Cestner-Kellner .. es ʻi . 15 Bł — 412 6 
Edison & Swan, £28 pd. eo ° ee Nil 11/ lr Nil 
о, do. fally paid ө ee Nil — Nil 
do. do. 4 Deb. ° ө oe ee 4 58 — 2 6 18 0 
do. do. 5 % Deb. ee ee 6 60 — 8 6 8 
Electrio Construction .. — 6 13!- — 9 48 
do. do. Pref, ee ee 1 18/- —- 1 q 4 
Gen. Elec, Pref... .. „ uw 6 Yå — 6 6 4 
Henley ee oe ee еә ee 90 14 - *H 8 8 
do. Pret. ee ee ee eae d 41 РЕ 4 14 9 
йо. Deb. ee ee ee se 92 — 4 17 9 
Indis-Rub r ee ee oe ee 6 8? — 5 14 8 
Telegraph Con. ee ee oe oe 20 81 — 3 15 0 


* Allowance made for dividends being paid free of income.tax. 
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Mackay Companies, — Quarterly dividends are announced 


of 1 per cent, on the preferred thares, and 1} per cent. on the 
common shares. 


Davis & Timmins, Ltd.— Interim dividend at the 


rate of 6 per cent. per annum on ordinary shares for the past half- 
year, 
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MARKET QUOTATIONS. 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Wednesday, September 1st. i 


Latest vs 
А CHEMICALS, ёе. Price, (по, or Deo, 
а Acia, Hydrochlorie ee oe per owt, is sk 
a ee oe эө ee » oe oe 
a Š Otalio ee өө oe per Ib. 17 
а » Bulphurie oo oe eo peor owt, oe 
a Ammoniac Bal eo ee ee и £49 
a Ammonia, Muriate (large crystal) per ton £40 
a Bleaoh powder oe ce ee м £9 oe 
a Bisulphide of Carbon ..  .. н 228 . 
а Borax.. oe ee ee T м &28 on 
a Copper Sulphate .. ss oe м &28 , 
a Lea » Nitrate ee oo oe и ee . 
a м White Sugar 0 0 m " oe ee 
a н Регохіде ee ee ee м oe ee 
9 Methylated Spirit ee ee ee per pl. ee oe 
a Potassium, Biohromate, in casks per Ib. 84d. 790 
a Potash, Caustic (88/90 9%) .. per ton E i 
а м Chlorate ee ee ee per w. 1/44 14d. dec, 
a м Perchlorate ee ee » 1/6 ee 
a Potassium, Cyanide (98/100 . "o Nom. s 
(for mining purposes only) | ` 
a Bhellao P Ss s es per ow. 65/ es 
a Bulphate of Magnesia · .. ee per ton EA T 
а Bulphur, Sublimed Flowers .. м 211 10 m 
a " Recovered a ee н £8 "m 
a м Lum oe ее ee м 48 10 ; ae 
a Boda, Caustio ым тота %) ee » oe . 
а n Ohlorate ee ee ee per lb, 1/3 ld. ino. 
а tale oe eo eo por son 45/- ee 
a Sodium romate, casks — .. per lb. bd. as 
METALS, 40, 
b Aluminium ts, in ton lote .. per ton e 1% 
b Ри Wire, in ton lots 
(1 to 14 8. W. G.) " 
b Bheet, in ton lots .. " eu Д ке 
ә Babblii's metal ingots .. T н £50 to £391 bs 
c Brass (rolled metal 7 to 19° basis) per Ib, 1/12 to 1/2} 
c „ Tubes (solid drawn) ee " 1/1 to 1/1} se 
e » Wire, basis oe ee " 1/1 to 1/1% Tü 
c Oopper Tubes (solid drawn € " 1/1} to 1/14 ne 
2 „ Bars (best selected) .. per ton £98 ee 
g м Sheet so ‘ве eo м £98 . 
€ м ` Rod ee 60 ee ee м &98 oe 
d м  (Blectrolytic) Bars ee „ £84 10 £2 10 ino. 
d » »" Bheets ee м £102 10 £2 10 ioc. 
a м ГА Rods ee м £91 10 £2 10 iuc. 
d x е Н.О. Wire per ib, 1.4. а. inc. 
1 Bboanite Rod ee ee 0 0 80 , ee 
f м Sheet eo ее oe м 2/6 > 
‚ а German Bilver Wire ee n 1,10 25 
h Gutta-percha, fine ee ee ee "n 6/10 ae 
h India-rubber, Para fine ae ee м 9/43 ea 
i Iron Pig (Cleveland warrants) .. pet ton 65/14 x 
„ Wire, galv. No, 8, P.O, qual. м £26 ate 
g " English ee oe ee ^ и £38 5 £1 5 irc. 
g eroury ee ee ee ee per bot, 417 5 £l dec. 
e Mica (in original cases) mall. per lb. 4d. to 2/6 ae 
0 n м н medium м [- to 6 А 
и ee м 6/8 to 10/6 & up. eo 
o — sheet, wire, йо. Шу Nom 
or ГА f Я 
: " м rolled Pese rods " 1/2 to 10 ar 
Р „ rolled strip & sheet " 1/84 to 1 M 
ө Platinum ee e- ee ee per os, 85/. e 
d ВШоіаою Bronze Wire ee per lb. 1/8 2 
г Steel, Magnet, in bars .. „, per ton £80 Ыы, 
g Tin, Block (English) ss „ „ £152 10 10% inc. 
8 Wire, Nos. 1 to 16 ee ee per lb, ar +. 
White Anti-friction Metals .. рег ton £52 to £194 e 
È zinc, Bh't (Vieille Montagne bnd.) нт Nom, we 


Quotations supplied by— 


h ®азтагай Till & Co, 

i Bolling & Lowe. 

k Morris Ashby, Lid. 

J Richard Johnson & Nephew, Lid. 
п Р. Ormiston & Sons. * 

o Johnson, Matthey & Co., Ltd. 


А W. F. Dennis & Co. d 


a G. Boor & Co. 

b The British Aluminium Co., Ltd, 

c Thos. Bolton & Sons, Ltd. 

d Frederick smith & Co. 

e F. Wiggins & Bons. 

f India-Rubber, Gutta-Percha and 
Telegraph Works Co., Ltd, 

g James & Shakspeare, 


Oxford Electric Co., Ltd.—Iaterim dividend at 


the rate of 5 per cent. per annum on the ordinary shares for 
the past half-year. 


Fairbairn Lawson Combe Barbour, Ltd.—lt is 
snnounced in the Press that on account of war conditions the 
directors do not consider it advisable to declare an interim dividend 
on the preference and ordinary shares for the half-year ended 
June 80ch. Last year there was no interim dividend on the 
ordinary shares, 


Dumbarton Burgh and County Tramway Co., Ltd. 
—After providing for interest on debenture stock, the profit for 
the past year, in:luding balance brought forward, was £10,790. 
After paying a dividend of 1j per cent, on the ordinary shares, 
£3,695 is to be carried forward. : 


South Metropolitan Electric Light and Power (o., 
144. – The warrants for dividends on the 7 per cent. cumulative 


fi ret preference shares, and 6 per cent. cumulative second preference 
ehares, were posted on Monday. 
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METAL MARKET. 


Fluctuations in August. 
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A Wrecked Power Plant.—Our contemporary Pewer 
describes the collapse of the power plant of the Knickerbocker 
Portland Cement Co., at Hudson, N. Z., owing to the slipping and 
subsiding of the earth on which it was built. The plant stood on 
a terrace of brick clay, 50 ft. thick, and a substratum of shale, 
which had become a semi-fluid mass at the water level of an 
adjoining creek. The combined weight of the building and about 
50,000 cb, yd. of crushed stone piled in a stock yard, overloaded 
the ground, and caused it to shift sideways, and settle from 15 to 
25 ft. below its original level. The building had concrete founda- 
tions, and contained six water-tube boilers supplying steam to two 
2,000-kw. Curtis turbine sets. The boilers did not burst, but 
escaping steam from broken pipes was probably the cause of death 
of five men and injury to four others, Judging from the illustra- 
tions, the power-house was completely wrecked ; a 175-ft. reinforced 
concrete chimney on its base slid, base and all intact, from its 
original position to the creek, a distance of 75 ft., before falling 
over. Various other plant on the site subsided ; for instance, a 
$0-ft. elevator sank 30 ft. and swung out of plumb. It is not 
known how much of the machinery will be found re-serviceable, 
but the damage is estimated at $300,000. 


Federated Malay States.— Our contemporary Eastern 
Engineering, in & recent issue described the workshops of the 
F.M.S. Railways. The whole of these works are electrically- 
driven, and in addition 120 coaches are electrically lighted on the 
Stone system. For the works, situated three miles north of 
Kuala Lampur, three-phase current at 5,500 volts is obtained from 
a hydro-electric plant 10 miles away, and transformed down at the 
works to 400-430 volts, for transmission by overhead wires to the 
various shops. The works sub-station also contains a 75-90 KW. 
three-phase belt-driven set, coupled to a Robey undertype engine 
and used for working overtime. The motors now installed total 
over 1,019 H.P., in various sizes from 1 to 40 H.P., supplied by the 
British Westinghouse, British Thomson-Houston, Lancs. Dynamo, 
Siemens and Oerlikon Companies. A 60-ton traverser is worked by 
а 20-H.P. motor: there are four overhead cranes of the three- 
motor type ; and all the wheel lathes and larger and more modern 


tools have individual drive, the smaller machines being group- . 


driven. It may be noted that the company operates two electric 
lifts, 1,988 30, 60 and 100-watt lamps, 54 arcs and 187 fans dis- 
tributed over its system. The Port Swettenham power scheme 
will also be running before long. 


ENCOURAGING THE USE OF ELECTRIC 
MOTOR VEHICLES. 


A SCHEME which has long been advocated in connection 
with the use of electric motor vehicles—that of central 
station companies supplying interchangeable fully-charged 
batteries—has lately been inangurated in Boston, U.S.A., 
as a result of the joint efforts of the Edison Electric Ши- 
minating Со. of that city, and the General Vehicle Co., of 
Long Island City, N.Y. The scheme relieves the user of 
practically all responsibility concerning the charging and 
care of the batteries, and also enables him t» obtain prac- 
tically continuous service, if necessary, through the inter- 
change of discharged batteries for fully-charged ones. The 
arrangement, which is equivalent to a leased equipment 
service has been made possible through the adoption by the 
General Vehicle Co. of a universal cradle, whereby rapid 
exchange of batteries can be effected. For that reason, 
the service is at present only open to purchasers of 
industrial motor vehicles of this one make. 

Under the new system, the purchaser buys his electric 
vehicle without a battery, thereby saving from 25 


to 85 per cent. of the first cost, while the battery and 


renewals and all charging, are supplied by the Edison Co. 
on а monthly payment basis. The cost of the service is 
made up of two parts—a flat rate per month, dépending 
on the carrying capacity of the vehicle, and a runnin 
charge based on the mileage indicated by the odometer an 
determined according to a sliding scale. For a 7 or 10 cwt. 
vehicle, running 1,100 miles in the course of a month, the 
total cost for battery and current works out at slightly 
over £9. 

The system has not been in operation a sufficient length 
of time to enable a close comparison to be made between 
the cost of operation under the new method, and that under 
the conventional flat-rate charging system in which the 
batteries are provided and maintained by the vehicle owner. 
It is the expectation of the Edison Co., however, that the 
Service will represent an actual economy to the consumer of 
at least 15 per cent., quite apart from the greater freedom 
from battery worries that the user will enjoy. 

Under the terms of the agreement with electric vehicle 
owners, the electricity supply company undertakes to equip 
the customer’s vehicle with a lead battery of sufficient size 
and capacity, ready for use, and to either recharge it or 
exchange it for a fully-charged battery whenever necessary. 
Upon application, the company also agrees to furnish the 
driver at the time of supplying the battery with a coupon 
stating the number of miles the battery should be able to 
propel the vehicle under ordinary conditions. If the battery 
fails to perform this stated mileage, the company will pay 
the cost of towing the vehicle back to the garage. It is 
also part of the agreement that the customer shall keep his 
vehicle thoroughly greased and oiled, and in proper repair ; 
he must also allow inspection to be made by the electricity 
supply company’s offi ers, and immediately remedy any 
defective conditions to which his attention is call-d. 

The rates per month for vehicles of different capacities 
are shown in the appended table :— 


--—Running costs per mile——, 
Fixed lst 500 750 Over 

monthly 500 to 750 to 1,000 1000 

charge. miles. miles. miles. miles. 


7-10 owt. vehicle ... £3 10 6 144. 114. 144. ld. 
18 „ ^ wa o 1 & 3. H& dil AE 
986 „ „ ... 616 6 Std. Md. 2d. 14, 
3-34 ton „ ... 617 6 8d. 21d. 24d. 244. 


41-6 . : 710 0 Sia 31d. 3d. 214. 


Though the scheme has so far only been adopted in a 
limited way and put in operation at a single central station 
in Boston, it is already attracting considerable attention, 
and is regarded as a departure that is fraught with many 
possibilities. The Edison Co. states that the extension of 
the idea to other points in the city only awaits the advent of 
a sufficient demand. While often discussed in the past, the 
realisation of such a scheme has long been delayed by the lack 
of a universal battery system and the difficulty of establish- 
ing the necessarily harmonious arrangements between the 
electric vehicle builders and central station engineers; con- 
sequently the new departure will be watched with interest 
by all associated with the electrical vehicle movement. 
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PROGRESS IN HIGH-FREQUENCY ALTER- 
NATORS. 


[ COMMUNICATED. ] 


THE impossibility of securing from arc or spark a train of 
radiographic waves of that degree of uniformity desirable 
in wireless telegraphy, and imperative in radio-telephony, 
has directed a vast amount of attention towards the discovery 
of a means of generating very high-frequency currents by 
dynamo-electric machinery. It is impracticable to attain 
any suitable frequency by adhering to standard alternator 
design; pole pitch, air gap and winding space become 
impracticably small, and insulation and iron-loss difficulties 
insuperable. No radical progress was made for 20 years 
after Tesla built his 1-K.v.A., 5-kilocycle machine in 1889. 
It is true that Alexanderson completed in 1909 a 2-K.v.A., 
100-kilocycle alternator, but even this machine, the fruit of 
five years' labour, gave inadequate power, though it generated 
current of the right order of frequency. To combine extra- 
high frequency with reasonable power output, it was necessary 
to employ new principles. A series dynamo in an oscillating 
circuit annuls the resistance of the circuit, which thus 
becomes the seat of undamped oscillations, but the high 
pressures induced at high frequencies in the short-circuited 
turns render commutation impracticable. The Dolezalek 
alternator guffers from no such limitation, and has the great 


Fie. 1. 


advantage of requiring no rotor winding. As first built 
for testing purposes, the machine comprised a direct-current 
electromagnet with pointed pole pieces, before which a 
toothed iron disk rotated, and thus induced high-frequency 
currents in coils wound on the magnet poles. Béthenod's 
1907 alternator built on this principle is illustrated 
diagrammatically in fig. 1. High-frequency current generated 
in the single winding E by rotation of the toothed and 
laminated disk D, is superimposed on the continuous exciting 
current, and excites the antenna A through a transformer T ; 
an inductance s and condenser с arejused to exclude 
alternating current from the primary source P. For 
a given number of teeth and revolutions per minute 
this alternator provides double the frequency ob- 
tainable from any ordinary type of alternator, but at 
the time of its introduction serious objections were 
raised against the use of iron at high frequencies. 
The machine illustrated in fig. 2 was devised to 
meet this objection by using toothed disks рр, ow 
constituting a rotary condenser of rapidly varying : 
capacity. Iron losses are eliminated, but the high S 
exciting pressure necessary introduces insulation 
difficulties, and the air gaps necessary on these 
grounds preclude the obtaining of considerable 
output. Resonating particular harmonics of a м 
magnetic field affords one means of obtaining high- | 
frequency currents, but the difficulty is to secure 
sufficient amplitude in high-frequency harmonics ; 
and to attempt to do so by using special pole 
shapes introduces constructional difficulties, frequently 
greater than those involved by adapting standard types of 
alternator to high-frequency work. The principle which 
has given best results so far is that of “cascading ” 
machines or windings, so as to superpose on mechanical 
rotation the rotation of high-frequency magnetic fields. 
Jarvis Patten proposed in 1894 to use л cascaded single- 


N 


phase alternators in conjunction with suitable resonating 
circuits to produce current of п times the frequency of a 
single machine. Ten years later Latour showed how 
squirrel-cage machines could be used in this connection, but 
not until 1907 did Goldschmidt effect a radical improve- 
ment by utilising a single machine for several successive 
frequency conversions. 

In order to facilitate comparison with the Béthenod 
alternator, the characteristics of the Goldschmidt alternator 
may be enumerated briefly. Referring to fig. 3, the stator 
and rotor are provided with single-phase windings R &' of 
as high frequency as possible. Closing the key м sends 
direct current through the stator winding E, and thus 
induces current of frequency f = w/2 т in the rotor. The 
reactance of the circuit m n д p m is adjusted to practically 
zero for current of frequency f, and the relatively large 
current thus obtained induces stator current of frequency 
2 f, to which the circuit a e f b offers as little reactance as 
possible. The circuit m r s п is resonated to the triple- 
frequency current next induced in the rotor, and the 
quadruple frequency finally induced in the stator is applied 
to the antenna at the points gd. With given peripheral 
speed and polar pitch, four times the frequency of an ordi- 
пагу alternate-pole machine is obtained. The shunt g fd 
absorbs no current of frequency 4 f, since it is not tuned to 
this frequency. The condenser g e compensates the 
2 f reactance of E, hence resonance of the a ef b circuit 

is not disturbed by excit- 

ing the aerial. The princi- 

pleof augmenting frequency 

by “reflexion ” has по 

A theoretical limit, the stator 

winding carrying currents 

of frequencies 0, 2 /, 4 f, 

6 f, &c., and the rotor the 

odd frequencies f, 8 f, 5 f, 

| &c., but in practice it is 

- hardly possible to utilise 

higher than the quadruple 

| frequency, owing to the 

complexity of the resonat- 

ing ог “ filtering“ circuits 

for higher frequencies. 

Nevertheless, the latest 

Goldschmidt alternators are capable of providing 150 Kw. at 

40 kilocycles, there being 884 wound poles and the speed 

(3,100 R. P. Mu.) being low enough for direct driving from 
а continuous-current motor. 

In the Béthenod alternator represented diagrammatically 
in fig. 4, four machines are used in а common carcass. 
Continuous current is fed to the stator a, to induce two- 
phase current of frequency f in the rotor B,, which is con- 
nected to that of the rotor and produces current of fre- 
quency 2 f in B, Proceeding thus, there is available from 


“a! 4 A » 
md 


Fia, 2. 


The axial 


в, two-phase current of quadruple frequency. 
space between the cascaded alternators need actually be no 
greater than ventilation ducts, and the rotors B, A, В, Ay 
can be provided with common windings of the squirrel-cage 
type, so that the constructional complexities are no greater 


than in the Goldschmidt machine. The fact that two- 
phase current is used involves at least two coils per pole 
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pitch, bat this is a less serious objection than might appear 
to be the case, because an industrial machine must have a 
certain minimum air-gap, and hence a pole pitch which 
permits two slots without increase of pole pitch on tbi: 
ground alone. 

The method by which both phases of the current are 
utilised in the aerial is indicated in fig. 5, where EI. E, 
represent the two phases of B., fig. 4. One winding E, is 
connected directly between aerial and earth, through a tun- 
ing inductance and capacity, L; C The other phase excites 
the aerial through a transformer T. If c, c, be adjusted to 
compensate self-iaduction in their respective circuits, if R 
represent the apparent (radiation) resistence of the aerial, 
and x the coefficient of mutual induction of T, the con- 
dition that the currents in E, E, be of equal amplitude 
and displaced х/2 in phase, is:—M = R[4w . mf, where 
(mf) = frequency of the last alternator in the cascade. 
The k. M. v. and current in each phase being in phase, the 
equipment works under very favourable conditions. From 
а machine running at 6,000 R.P.M., with a rotor 15 in. in 
diameter and 240 slota in rotor and stetor, M. Béthenod 
obtains 5 Kw. output at 24 kilocycles, and states that 
machines of 100-150 Kw. output at this frequency are 
under design. | 

The advantages of polyphase generation in of 
freedom from parasitic fields are combined with the con- 
struetional advantages of a single-phase winding on the 
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Fre. 5. FIG. 6. 


rotor, in Latour’s two-phase induction machine with single- 

rotor short-circuited on itself. If f be the rotor 
requency produced by continuous- current excitation of the 
stator, the Latour machine converts two-phase current of 
frequency k f to (k + 2) f frequency, and may be connected 
odi aerial as shown in fig. 6. The continuous-current 
source P produces current frequency F in the rotor E, and 
this, by the action already described, produces currenta of 
double and quadruple frequency in the resonant circuits 
L,O, L,C,- Limiting ourselves to the production of 
sextuple frequency, the aerial is connected to the resonant 
circuit L. С,, a condenser т, and с being so connected that 
the phases E,, E yield wattless leading and lagging currents 
of equal intensity and set up a field roteting oppositively to 


the rotor, and cancel the parasitic field due to circulation 


of the sextuple frequency working current in the stator 
windings. Unless this compensation be arranged, the stator 
windings become equivalent to a simple single-phase 
winding. | 

The conclusions reached by M. Béthenod, in discussing 
these developments in an address to the Société Inter- 
nationale des Electriciens last summer, were that industrial 
alternators of acceptable efficiency could now be built for 
outputs of 100 to 150 Kw. at 10 to 40 kcy., running at a 
peripheral rotor velocity of from 24,000 to 80,000 ft. per 
minute, but that, since the difficulty and cost of construction 
increase rapidly with frequency even in the above range, the 
industrial success of high-frequency alternators, as applied 
to wireless telegraphy and telephony, depends on the adop- 
tion of long wave-lengths— probably several tens of kilo- 
metres. So far ав опе can see, the accuracy of this con- 
clusion must be admitted, but the writer well remembers 
how, a few years ago, one who ranks undoubtedly among 
the greatest experts on radio-telegraphy, proved on 


e 


paper that alternatora exceeding a few watte capacity, could 
not be built on the Goldschmidt principle. Moreover, the 
proof was, at that time, convincing, and its subsequent 
refutation was only another demonstration of the need for 
cau‘ion in placing any limitations on the development of 
radio-telegraphy in general and high-frequency alternators 
in particular. 


THIRD-RAIL CONSTRUCTION ON THE 
L. & Y. MANCHESTER-BURY LINE. 


Осв contemporary, the Electric Railway Journal (Naw York) 
referring re»ently to the placing in commission of the Lanos- 
shire and Yorkshire Electric line between M inchester and Bury, 
described a novel form of 1,200.volt third-rail contact system 
which is the invention of the general manager of the company, 
Mr. J. A. F. Aspinall. The distance between Manchester and Bury 
is 94 miles. 

The essential features of the invention are clearly shown in the 
accompanying illustrations, the most novel ones having to do with 
the side bearing of the contact device upon the rail and the method 
of surrounding the rail with wood guards. 

Referring to the cross-sectional view, which shows the preferred 
form of contact rail, it will be noted that a channel form of rail is 
used with a head sufficiently thick to provide a wide contact sur- 
face on the side. The form of rail was selected to provide a low 
centre of gravity to prevent overturning even when the rail is not 

fastened down. While any form of rail can be used, 

this is one also well adapted to enclosing with pro- 

` tecting wood guards. The contact rail is set upon 
insulators provided with lugs to prevent lateral 
movement. It is almoet entirely enclosed with 
boards of Australian karri timber which cannot Ъз 
set on fire, The only openings around the rail are a 
slot at one side of the cover for the accommodation of 
the ourrent collector, and drainage holes, as G, = 
provided to prevent accumulation of water in the 
groove formed between the guard and the collector 
rail, Thero is not a nail or bolt anywhere in the 
protecting guards, | 

The angle-shaped guard, в in the illustration, reste 
directly against the rail surface, but the invention 
covers insulation therefrom if euch is found neces- 
sary. The guard on the slot side is spaced away 
from the rail by means of a wooden filler block, 
termed by Mr. Aspinall a packing or distance piece, 
Over the rail base is a bent metal distance piece Р 
secured in place as shown. The guards are attached 
to the collector rails without bolts by means of de- 
tachable metal clamps р placed between insulators, 
In connection with these are used wooden keys Е, preferably 
similar to those used in fastening the running rails in their chairs, 
In the diagram one of the running rails is shown at H, with the 
wedge holding it in ite chair. The relation of the running and 
conductor rails, in regard to heights and spacing, are incidentally 
brought out in this figure. | 

The contact device, which with its mounting is shown in an 
accompanying view, is hinged and is pressed against the con- 


SECTIONAL VIEW, L. k Y. PROTECTED OoNTACT RAIL. 


tact rail by means of а ooiled spring. The method of mounting 
upon an insulating support is clearly shown. 
The advantages of this novel construction over the usual one 
appear to be that very complete protection can be furnished and 
vision can easily be made for considerable vertical varia‘ions in 
the relative positions of rail and collector. The simplicity of the 
construction is such that the ordinary trackman or platelayer 
can keep the contact rail in order, with the exception of the 
bonding. 
The Manchester papers, in referring to the state of progress of this 
line, mention that the third rail construction is completed except 
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ав regards a short section near the Manchester end, and that the 
rolling stock is also ready, the cars being somewhat similar to 
those employed on the Liverpool-Southport section, being of the 


CURRENT COLLECTOR AND CONTACT RAIL, L. & Y. Bury LINE. 


corridor type with seats for about 100 persons, Trains will con- 
sist of three to five cars. The Clifton Junction power station is to 
be in working arder by the end of the year, but in the meantime 
arrangements have been made to obtain a supply of electricity 


MANCHESTER-BugY ELECTRIC LINE, SHOWING ENTERING RAMP 
OF CoNTACT RAIL. 


from the Manchester Electric Supply Department, which has ful- 
filled a similar function in connection with experimental running. 
We gather that it is hoped to commence a service of some sort on 
the new line in October or November, whic’ will connect at Bury 
with a short electrical branch line to Holcombe. 


‘TURBINE PUMPS FOR COLLIERY PUMPING. 


{Abstract of paper read before a joint meeting of the NATIONAL 
ASSOCIATION OF COLLIERY MANAGERS AND ASSOCIATION OF 
MINING ELECTRICAL ENGINEERS by R. Н. WiLLIS.) 


AL1HOUGH turbine pumps are now being freely used in col- 
diery work, there may be some to whom they are still some- 
thing of a novelty. Many pumps of this type are at work, but 
it is not the best to use under all circumstances; for example, 
in the case of pumping near the face, when the supply of 
water is more or less intermittent and yet cannot be allpwed 
to collect, a turbine pump is not suitable, as it cannot pump 
air and water, and would require constant priming; a ram 
pump is more suitable. Or again, if a small amount of water 
13 to be lifted against a high head, then a turbine pump, while 
capable of doing the work, compares unfavourably with a 
ram pump. In such a case the number of chambers becomes 
excessive at reasonable speeds and the efficiency is low. As 
a rule, seven or eight stages are the maximum number which 
can be economically used. 

The chief improvements which have enabled the modern 
turbine pump to deal with high heads have been the multi- 
plication of impellers, the addition of diffusion vanes, and im- 
proved methods of manufacture. The most important im- 
provement has been the diffusion vane, which receives the 
water after it leaves the impeller at a high velocity, and by 
guiding it through suitable passages causes the velocity to be 
comparatively reduced, the kinetic energy due to the velocity 
being thus converted into static energy. 

With the turbine pump there is no actual displacement of 
water as in a ram pump, as the action depends on the velocity 
imparted to the water, due to the revolving impeller, which 
velocity is ultimately changed into pressure head. Owing to 
this feature there is no necessity to provide relief valves, as 
the pressure never rises materially above that due to the 


velocity set up by the speed of the impellers. Consequently, 
this type of pump can be etarted up with the delivery valve 
closed. This fact is a great advantage, as the power then 
taken is a minimum, and there is no chance of accidents 
happening as would be the case if this procedure were adopted 
with a pump of the ram type. As the water always passes 
through turbine parpi in one direction, and as it is acted 
upon equally by the impellers at all parts, the water leaves the 
pump in a constant stream, and there is no need to provide 
air vessels. This is an important adwantage, as it prevents 
shocks to the pipe system and gives a steady uniform flow of 
water, allowing the use of the minimum size of delivery pipes. 

One of the main difficulties which has had to be overcome 
in evolving this type of pump is that of end thrust. Two 
main methods have been evolved to overcome this difficulty, 
and these are practically the only methods now in use. The 
first and somewhat older method aims at balancing the whole 
out-of-balance thrust at one point, and the second aims at 
neutralising the end thrust where it is generated, viz., at 
each individual impeller. In the first system a metal disk of 
saucer shape is attached to the end of the shaft and rotates 
in an annular space, this disk being known as a balance plate 
or disk; on its edge is a turned face which corresponds with a 
turned surface or seat on the end chamber casting. The 
annular space surrounding this disk is connected to the suction 
side of the pump. Leakage water under pressure from the last 
impeller chamber passes to the interior of the disk, causing 
the same to lift off its seat, when the pressure water imme- 
diately escapes to the suction. If the supply of leakage water 
ceased, then the disk would be drawn back on to its seat by 
the end thrust. As leakage is constantly going on, the disk 
takes up a more or less permanent position, allowing as much 
water to escape as will keep the disk in equilibrium and bal- 
ance the end thrust. This system works well, but the disk is 
liable to excessive wear if there is any grit in the water, and 
the amount of water passed may become excessive; or the 
amount of leakage water due to wear may 60 increase that 
a state of equilibrium can no longer be maintained, and the 
pump will soon require a new disk and probably a thorough 
overhaul. 

The second system is somewhat simpler; in this case there 
is no large balance disk, but each impellér is provided with 
two neck rings, and the spaces on either side of each impeller 
are put into communication with each other by means of 
special passages in the main castings which pass round the 
diffusion vanes. The pressures on the two sides of each 
impeller are thus in equilibrium, and any out-of-balamce thrust 
is counteracted and corrected. This system, having no 
mechanical parts, is not subject to wear. Turbine pumps are 
essentially high-speed machines, and consequently lead them- 
selves readily to coupling to electric motors. For Ю.С. motors 
it is advisable not to exceed 1,800 R.P.M. for the smaller and 
about 1,000 R. P. M. for the larger sizes. Recently, however, 
specially designed D.c. motors having commutating poles and 
compensatin ти in the main pole faces have suc- 
са т 5 5 for high speeds and powers. 

The writer recently installed a motor of 250 H. ., 146 volts, 
running at 1,500 R. P.., direct-coupled to a turbine pamp, 
which has given very good resulte. For А.С. motors, 1, 
R.P.M. synchronous speed is about the maximum, although 
some motors have been installed running at 3,000 в.Р.ы. This 
speed, however, with 50 cycles, involves a two-pole motor, 
which is a somewhat difficult machine to build.. | 

While referring to the question of pumps' speeds, atten- 
tion should be drawn to the effect which variations of 
voltage have on the behaviour of a turbine pump when 
coupled to a D.c. motor. lf the voltage rises, the motor speed 
rises, with the result that the pump endeavours to accelerate 
the column of water and to increase its quantity, and thus an 
overload is thrown on the motor. If, however, the voltage 
drops, then the speed drops and the pump ceases to deliver 
water, and if then the voltage should suddenly rise, a heavy 
overload is thrown on the motor by the pump endeavouring 
to suddenly accelerate the water column, which may result 
in a flash-over on the motor or the blowing of the fuses. This 
difficulty can be met by arranging that the minimum speed 
at which the pump will deliver water is below the minimum 
due to the greatest voltage drop. It is important, therefore 
that the supply voltage be kept as constant as possible an 
the motor be so designed that it has a minimum speed varia- 
tion for any given voltage variation. Another point is the 
possibility of the motor being overloaded if the pump is work- 
ing against a lower head than that for which it was designed. 
This is due to the fact that the surplus poe expends its 
energy in increasing the velocity of the flow of the water 
(consequently the quantity) in all parts of the piping and 
pump. The friction head is thereby increased and the effi- 
ciency decreased, and this artificial and inefficient load may 
exceed the normal power of the motor. When inquiring for 
а turbine pump the fact should be borne in mind that there 
is no actual displacement of water, and that the impellers 
have to be designed to suit a certain head. If this head is 
greater than that for which the pump was designed, there 
will be no delivery of water. If this head is less than that for 
which the pump was designed, then the quantity of water 
delivered will be more than the designed amount, and the 
motor will be overloaded. It is a general practice to make 
the motor some 10 per cent. larger than is required for the 
normal duty in order to provide a margin of power to meet 
the above conditions. Turbine pumps can be provided with 
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special impellers во designed that the variation of horse-power 
due to the variations in head is only a very percentage. 
This is not altogether an advantage, as it often results in 
reduced efficiency. There are some special classes of colliery 
pumping for which the use of turbine pumps may not as yet 

ave become general, such as dip pumping, and sinking, 
although both classes of work have been successfully per- 
formed by this type of pump. 


The turbine pump lends itself very readily to the unwater- 


ing of vertical shafts; it is compact, takes up little room, and 
weighs less than a ram pump or steam pump. For this pur- 
pose tbe motor and pump are arranged with vertical spindles 
and carried in a frame so arranged that the whole combina- 
tion can be lowered down the shaft to follow the water as 
the level is reduced. In this case it is usual to prevent over- 
loading of the motor by screwing down the valve on the 
delivery aide so as to add an artificial head to the actual head 
on the pump, giving a total head approximately equal to the 
designed head, the valve being gradually opened as the pum 
is lowered in the shaft. Dip pumping is very often required 
in colliery practice, and some engineers are of the opinion 
that this problem is one which is unsuitable for turbine pumps, 
but the difficulties can be overcome as follows: — Ihe pump 
is mounted on a trolley which is so designed as to keep the 
pump horizontal. The pump is so arranged that a varying 
n of impellers can be brought into operation from time 
to time, the chambers not required being replaced by dummy 
stages, which are removed as required. The pump starts to 
work against а minimum head, and with only one impeller, 
say, in 8 four-stage pump, in operation, all the remaining 
chambers in the pump шш RUE with, of course, a clear 
waterway through them. e motor is some 10 per cent. 
larger than is actually required, and is of the variable-speed 
D.C. type. As the pump is lowered shunt resistance is inserted 
in the motor field, and the motor speeded up until a point is 
reached when the head dealt with is equal to that of two 
impellers when running at the lowest speed of the motor. 
Two impellers are then put in the pump and the motor 
worked at its lowest speed. The same cycle of operations is 
followed until ultimately the pump has its full number of 
impellers. By this method the maximum of water is obtained 
with the minimum amount of current throughout the whole 
period, and the total result рч favourably with the 
gero ince of a ram pump which has generally been used 
or this purpose. Practically the same arrangement can be 
followed when the pump is driven by a three-phase motor, 
but owing to the motor speed being constant, the working is 
not quite ao flexible as with a direct-current motor, and resort 
has $o be made to throttling by means of the valve on the 
delivery eide after changing the number of impellers, eo as 
to prevent the motor overloading iteelf at this point of the 
operation. 

For boiler feeding purposes turbine pumps are very suitable. 
Their freedom from all risk of serious pressure rises should 
all the epenings into the boilers be closed while the pump is 
running at full speed, and the constant flow of water, are 
very demrable features. | 

The efficiency of this type of pump varies somewhat with 
the output from, say, 67 per cent. to 71 per cent., the moet 
efficient result being obtained when the gallons delivered per 
minute are about 25 per cent. more than an amount equal to 
the head in feet. When interest on capital, depreciation and 
maintenance charges are taken into account, it will be found 
that the eost of running is about the same, notwithstanding 
the higher efficiency of ram pumps. If the pumping is done 
in a few hours, then the advantage lies with the turbine pump; 
if the pumping must go on more or less continuously, then a 
ram pump is more favourable. 6 

n eongdering the purchase of turbine pumping plant 
the following points should be carefully considered :—(a) The 
pump should be capable of being easily dismantled and 
erected. In this connection the author does not advocate the 
type of pump in which the chambers are placed inside a cast- 
iron containing shell; (b) all wearing parts should have ample 
area and be capable of renewal on site: (c) all similar pum 
should be made interchangeable, and effective methods should 
be adopted to obviate the end thrust. 

When ааа a turbine pump the following points should 
ba borne in mind :—(a) The pump should be fixed as close to 
the water to be lifted as possible, and the suction pipe must be 
made airtight, leakage of air being a fruitful source of trouble 
with this type of pump; (b) the suction pipe should be pro- 
vided with foot valve and strainer, and if the water contains 
it or dirt, a dividing wall in the suction pond to allow the 
rt to settle before reaching the suction pipe is an advantage; 
(c) a vacuum gauge is an important accessory on the suction 
side as it indicates if there is any leakage of air; (d) on the 
delivery side all sharp bends in the pipe line should be avoided; 
2) a sluice valve and non-return valve should be fixed between 


the pump and delivery pipe. both provided with a by-pass 


valve so that the pump may be primed from the wnter in the 
rising main. A pressure gauge is also a useful addition. 
When starting the pump it is important to see that the 
aluice valve is closed and then to onen the air cocks on the 
pump and open the smali by-pass valves until the water runs 
ont ef the air cocks: the air cocks are then closed, and also 
the by-nass valves, and the motor started. When up to 
epeed. the sluice valve is opened until the needle on the 
ammeter shows full-load on the motor. To shut down, the 
aluiee valve is closed and the motor switched off. The whole 


operation is very simple and the risk of damage is reduced te 
a minimum. It is advisable to make a gauge of the length 
between, say, a mark on the shaft and a fixed point, such as 
the nose of the bearing, and to check this length from time 
to time, so ae to be able to note any tendency towards end 
movement. If such movement is observed, then the makers 
should be advised. 
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OIL CIRCUIT BREAKERS: NOTES ON ARC 
PHENOMENA AND TENDENCIES IN 
DESIGN. 


In a paper read recently by Mr. К. С. RANDALL before the 
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS, the author dealt 
with the above subject; the following is an abstract of his 
remarks :— : 

In ап alternating-current arc formed in ап oil breaker, 
opportunity is afforded for cooling and condensing the are 
gases as the current passes through zero, and if these are com- 

letely condensed or removed and replaced by sufficient oil 
быш, the current will not be re-established, because the 
medium intervening between the separating contacts has been 
changed to an insulator of sufficient dielectric strength to 
withstand the potential tending to re-establish the current. 
With an ideal oil breaker the current will not continue after 
the first zero value following the first complete separation of 
contacts. 

In actual practice, on large powers, possibly few breakers. 
comply with this ideal, because the current continues beyond 

| k. M. F. of Crcuit pde 


Breaker opens — 


Fig. 1.— VOLTAGE AND CURRENT CURVES FOR AN OIL CIRCUIT- 
У | BREAKER ABO IN A NON-INDUCTIVE CIRCUIT. 


the first zero value, due to (1) insufficient separation of the 
contacts; (2) large amount of gas formed in the arc; (3) reduce 
tion of insulating value of oil between contacts owing to sus- 
pended metal and carbon particles condensed after each suc- 
cessive half-cycle arc. If the particular breaker application is- 
too far from the ideal the re-establishment of current after 
the first and subsequent zero values will continue indefinitely, 
or at least be repeated so many times that the breaker will be 
damaged or destroyed. Increase in capacity of a system, 
failure to maintain breakers either as to mechanism or insula- 
tion, change of current limitations, changes in methods of 


Fic, 2.— VOLTAGE AND CURRENT CURVES FOR AN OIL BREAKER- 
ARC IN AN [yDUCTIVS CIRCUIT. 


operation, faulty relays, etc., all may act to increase the duty 
on a breaker, even to destruction. 

Plainly, it will be very difficult to interrupt an alternating: 
current abruptly during any half cycle, for the same reason 
that an abrupt rupturing of a field current of a generator is. 
difficult or dangerous. So it is that the endeavour of the 
breaker is focused upon providing against the re-establishment 
of current after normal zero value. Clearly, each time the- 
current is re-established and continues to the next zero value,. 
energy is dissipated in the breaker tank, due to the arc. The 
oftener this is repeated the more the contacts are burned, the 
more the oil deteriorates, and the less the chance is of finally 
interrupting the current. | 

Assume а breaker, operating on а 15-cycle circuit of a given. 
current and voltage, begins separation of contacts just as the 
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eurrent is normally passing through zero, and that the separa- 
tion of contacts (acceleration) is such that the current ceases 
at the next zero. This same breaker operated in the same 
way on a like 60-cycle circuit will dissipate the same energy, 
if the current is of !ike volume and continues for the same 
time; that is, ceases at the fourth zero point. But, had the 
breaker been accelerated to prevent re-establishment of the 
current after the first half (60 cycles), the minimum energy 
could have been dissipated. Similarly, on 30 cycles, the speed 
of opening should have been twice that for 15 cycles; and 
in general, the rate of contact separation should be propor- 


TOTAL TRAVEL 


10% 204 304 40% 50% 60% 704 50% 90& 100% 
TIME OF TRAVEL FOR FREE FALLING BODY 


Ртб. 3.—CURVES OF A FREE FALLING BODY AND SPECIALLY 
we. ACCELERATED BREAKER BUILT FOR E.H.T. SERVICE. 


tional to the frequency of the system when endeavouring to 
attain the ideal condition of terminating current at the end 
of the first half cycle. ' 

The extinguishment of the arc will be near the normal zero 
point regardless of the speed of opening, because, whatever 
the rate of separating the contacts may be, tending to rapidly 
insert a dielectric in the form of cold oil, a potential tending 
to maintain the circuit current will be developed, and this, 
іа general, will be adequate to break down the intervening 
dielectric. Thus the current will be sustained until practi- 
cally its normal zero point is reached. This will be true even 


Fig. 4.—100,000-voLt REACTANCE BREAKER; MAIN CONTACTS SEPARATED AND 
REACTANCE IN CIRCUIT; FINAL BREAK ABOUT TO OCCUR, 
Fic, 6.—BREAKER ADAPTED TO PRESSURES UP TO 35,000 VOLTS ; ACCELERATING 
AND RETARDING DEVICE SHOWN IN FIGS. 7 AND 8, 


if the whole breaker travel were accomplished in, say, à or } 
cycle; the current would etill continue to practically the 
normal zero point, as each higher rate of current reduction 
gives a correspondingly higher sustaining voltage for main- 
taining it. 

Furthermore, neglecting the voltage peaks required for re- 
establishing the current, the maximum steady voltage attain- 
able across an arc is limited, regardless of the length of arc 


or current volume, and hence, the same loss is developed 
regardless of the rate or length of opening, provided the 
current and time of arcing is the same. This is explained as 
follows: With practically any current encountered in serious 
breaker problems, the ionisation in the arc space will be quite 
complete and, therefore, it will constitute an excellent con- 
ductor, becoming better as it is further heated by increased 
currents, so that the drop will remain practically constant 
independent of the current volume provided it does not fall 
sufficiently to threaten deionisation. The distance between 
contacts when the arc space is completely ionised has very 
little effect on the drop across it, provided the currents 
remain Jarge as in ordinary breaker practice. This, therefore, 
demands for the best breaker results, that the d and 
length of opening be such that current may never estab- 
lished after the first zero value of current following the 
separation of the breaker contacts. 

In general, high-frequency currents will be interrupted with 
the smaller demonstration and lesser breaker duty than similar 
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Fic. 5.—TERMINAL AND CONTACT ARRANGEMENT WITH REACT- 
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lower frequency currents, and the energy dissipated will be, 
on the average, for an ideal breaker, about inversely propor- 
tional to the frequency. 

After fixing the proper design of conducting details, allow- 
ing liberally for the continuous current-carrying capacity and 
for insulating distances—dielectric strength, such that liberal 
tests are successfully withstood—the problem of rupturing 
capacity still remains. On the higher potentials the insulation 
problems largely govern the dimensions. On the lower poten- 
tials mechanical considerations may largely dominate. 

Oil, being the accepted НИШАН medium, should, particu- 
larly on 7 potentials, be of high grade. At the lower 

tentials the dielectric value of the oil is not so important. 

ils of low volatilisation, slow carbonisation and fair insulat- 
ing value are desirable for average e For very 
low temperatures non-freezing oil should be used, but these 
are usually so volatile at ordinary summer temperature that 
another ой must be used. A large oil volume is considered 
favourably, as through it the shock from the largely explosive 
action of enormous arc currents is reduced and absorbed. A 
large head of oil over the contacts means a heavier pressure 
on the arc bubble with consequent increased tendency to 
confine and quickly replace it with fresh 
oil. Facility of ionisation of arc gases is 
decreased by higher vapour pressure, 
thus making re-establishment of the arc 
more difficult. The reduced volume of 
the gas bubble, due to the increased oil 
head, also disturbs the main oil body 
less, a very important matter when near 
the limit of rupturing capacity, especially 
of single-tank units. f 

The length of break is all-important, 
but if consideration of arc gases could 
be entirely eliminated, the length of 
break should only be sufficient to inter- 
pose an oil distance which would not be 
punctured by the available potential. As 
a rule, this would require but from 1 to 
10 per cent. of the actual travel avail- 
able, as it takes 50,000 volts to puncture 
3 in. of moderately good oil. erefore, 
the travel represents a very large margin, 
but it is necessary due to the reduced 
dielectric strength—in fact, conducting 
condition—prevailing during the arcing 
period. In a number of tests on a 25- 
cycle power circuit at 12,000 volts, about 
15,000 amperes were interrupted at the 
end of a 4-in. travel (one-half cycle), 
рда the contacts finally separated 

in 


An increased number of breaks in 
series, entirely neglecting method of 
accomplishment, would seem desirable 
as the simultaneous opening of several 
breaks will accomplish the intervention of 
a given oil distance more rapidly than will 
a fewer number of breaks, assuming that the rate of contact 
separation remains roughly the same for both. A scheme to 
increase the arc voltage would not be welcome, but a plan 
to reduce it, and yet retain conditions opposed to current 
recovery after the first normal zero value is desirable, as in 
this way the total energy dissipated would be reduced. 
Whether a multi-break design is to be preferred over the 
usual break will be decided by what may be accomplished 


—— E G 
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by the common two break construction, when highly 
accelerated. It is plain that the additional mechanical com- 
ications and consequent larger masses of the multi-gap 
reaker that must be moved, will constitute a very serious 
problem. 

Consideration of fig. 2 makes apparent the general effect of 
eelf-induction on current interruption. Оп a non-inductive 
circuit (the current and voltage in phase) the chance of 
current re-establishment is much less probable than with an 
inductive circuit wherein—with lagging current—voltage is 
available for re-establishing the arc as the current emerges 
from the zéro value. For this reason interruption of the 
current at the higher frequencies will be more difficult as the 
current lag for ай gen circuit is greater and the voltage 
tending to re-establish progressively more as the frequency is 
increased. On the other hand, the total self-induction of bigh- 
frequency circuits will usually be less than on circuite of 


lower frequencies, and, therefore, the termination of the arc 


current will be facilitated. | 

In the breaker arc, as chilling occurs near the zero value 
of current, the ionisation of the gases ceases and conductivity 
in the arc epace is so reduced that the current can only be 
established by a potential capable of puncturing the resulting 
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Fre. 7.—ACOELERATING AND RETARDING DEVICE APPLICABLE 
9 ТО MARUALLY OR ELECTRICALLY OPERATED BRKAKERS. 


dielectric which has become xen ee stronger than it was 
previous to deionisation. Very high arc currents, giving in- 
creased gas volume, make deionisation much more difficult, 
thus rendering successive re-establishment of current easier. 

enormous energy dissipated by very large currents as the 
contacte first separate is a demonstration of an explosive char- 
acter. Breaker tanks have been blown off with practically 
no contact burning, showing violent pressure of short dura- 
tion; so large currents are most difficult to interrupt. Facility 
of deionisation of the arc gases will depend пров temperature 
and pressure of the 5 oil, shape and volume of con- 
tacts, and on their heat conductivity and vaporising tem- 
perature. A small breaker, on the score of volume and shape 
of contacts alone, is more severely tried than a larger unit. 
This plainly emphasises the desirability of large contacts of 
emooth shape. 

Gravity-actuated breakers never open quite as rapidly as 
a free falling body, and sometimes the retarding influence of 
the mechanism is very serious, so that accelerating devices 
are now common, and the rate of opening is in many brea 
much more rapid than that obtainable from unimpeded 
gravity alone. e matter of stopping the moving parts as 
they approach the end of the stroke has to be carefully con- 
sidered, in the case of larger breakers, even when un- 
accelerated, but when highly accelerated the problem is more 
serious and may even be complicated. Fast closing is im- 
portant like fast opening. An explosive action is likely as the 
arcing tips of з slow-closing breaker touch when closing 
against a short circuit, due to the violent energy dissipation 
and consequent volatilisation of contacte and oil. This action 
is identical with that occurring in a slow-opening unit. 
Modern practice, particularly on the score of general sim- 
plicity, favours the solenoid operation for all remote-controlled 
oil breakers, save when manually operated. | 

Tending to limit the maximum capacity that may be rup- 
tured by a single plain breaker, large current volumes are 
the most serious problem because of their p explo- 
sive action. Probably the maximum power that раш reakers 

е 


as now built, could rupture, will approximate t wer that 
would be delivered through a shunt-trip breaker at the 


time of opening, by 150,000 k. v. A. of rn high-reactance 
rators on a single bus, feeding a maximum short circuit, 
во that the current 1s limited only by the generator impedance. 
In general, it will be easier to handle the given short circuit 
at, say, 15.000 volts, because at higher potentials the chance 
of re-establishment may be greater, while at lower potentials 
the volume of current would seriously increase the total 
amount of energy to be dissipated in the arc, and therefore 
the difficulty of terminating the current. A breaker adapted 
t such a station for 15,000-volt service is illustrated in fig. 6, 
and is constructed with particular regard to obtaining the 
strong tank and supporting details, во that even with violent 
energy dissipation in the arc, the mechanical details will with- 
stand the ehock. This breaker will require for installation 
а space approximately 7 ft. 4 in. by 2 ft. 1 in. by 9 ft. high. 
In endeavouring to raise the limit of power to which plain 
breakers may applied, without employing permanent 
esrrent-limiting reactance, originally the resistance and later 


the reactance breakers were developed. Because of difficulties 
ia the design and application of resistance, reactance was 
substituted, and a considerable number of such breakers has 
been built. The reactance breaker followed the form of the 
later resistance breakers, in that two steps were employed; 


. one to introduce the current-limiting reactance, and the 


second to open the circuit. A still later сор! of the 
reactance breaker idea has somewhat simplified the matter. 
Instead of employing interlocked mechanism, such that the 
first mechanism introduces the reactors, and the second opens 
the circuit, two similar breaks are now employed operating 
simultaneously from a common mechanism—one of which is 
shunted by a reactance coil. It із well known that the 
shunted arc is inclined to be unstable, and in actual test it 
has been found that the shunted breaker, does ite duty 
promptly and with very little effort. The final break, of 
course, will only involve the current permitted by the limiting 
reactance. | . 

For some time breakers were supplied according to the 
judgment of the designer of the equipment, or according to 
the ideas of the purchaser. Now, installations are quite 
generally receiving individual consideration in the breaker 
applications, and the desirability of a uniform method of 
rating is growing constantly more pene A method, 
developed бош experience, tests, and consideration of com- 
mon problems, assumes the breaker to be installed directly on 
the bus and to protect same against near-by short circuits. 
To determining the maximum breaker duty a generator equi 
ment of 8 per cent. impedance—capable of delivering 
times normal current at the first instant of short circuit, is 
assumed. It is also assumed that by the time breaker open- 
ing occurs, this maximum current value will have decreased 
to one-half the initial, namely, to 61 times normal. In this 
way, when a breaker design has been fixed as capable of 
rupturing a certain current at а certain voltage, the k. v. 4. 
rating of the system to which it may properly be applied is 
one whose normal current rating is obtained by divi g the 
breaker current rating for the particular voltage by 63. us 
a breaker rated at 160,000 Ek. v. A., three-phase, 44,000 volts, 
contemplates 2,100 amps. per phase in the arc, and may pro- 
perly be applied to a station having a normal current of 335 
amps, 44, volts, three-phase. uu І 

All this contemplates instantaneous tripping. If time 
tripping is employed, application may be made to a still 
larger station, provided the maximum current mentioned is 
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Fig. 8.— SOLENOID MECHANISM FOR OPERATING ELECTRICALLY 
CONTROLLED BREAKER; INCORPORATING DEVICE SHOWN IN 
FId. 7. 


not exceeded. The time to reach the sustained short-circuit 
currents will vary widely; possibly from 15 to 50 cycles on 
60-cycle systems, and from 5 to 20 cycles on 25-cycle systema. 
With time elements set for these periods or longer, the 
maximum duty on the breaker will approximate interrupting 
double current, and in general, for such installation the 
capacity of the plant may be at least doubled as against the 
salo application on instantaneous tripping. А 
Тһе best method of specifying breaker equipment for a 
iven service is to indicate the duty which the breaker will 
expected to perform by giving the maximum current that 
i$ may be called upon to interrupt, as well as service voltage. 
The present tendency in circuit breakere is largely to 
improve mechanical details. Insulation of deeigns has gener- 
ally been adequate. Among the notable mechanical features 
found in modern breakers are: (1) Increased strength of 
tanks with supports and fittings so as to safely withstand 
the shock of rupturing large powers. (2) Rapid acceleration 
of breaker so as to obtain high rates of contact separation 
with the attendant early termination of arcs, and consequent 
reduced energy dissipation. (3) Provision for vented expul- 
sion chamber over the oil from which gases miy, escape 
without entraining much oil, thus reducing the high and 
otherwise destructive pressures occurring in heavy duty. (4) 
Arrangement for liberal and easily replacable contact parte 
of minimum cost, in even small as well as larger capacities. 
(5) Employment of larger capacity (single) pole units, suit- 
ably assembled, and operated from a single separate mechan- 
ism, instead of using multipolar unite assembled with indivi- 
dual mechanisms. 
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FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


URUGUAY.—The Government have been authorised to 
prohibit the exportation from Uruguay of the following 
articles: Unworked metals and worked metals in the form of 
waste articles or scrap of iron and steel, copper, tin, lead, 
zinc, aluminium, antimony and combinations of same, 
such as иие galvanised iron, bronze, solder, brass and 
yellow metal; wire; surgical instruments or physical instru- 
ments for medical use; hospital apparatus and materials. The 
Executive may, however, in special cases permit the exporta- 
tions of articles of the kinds specified. 


VENEZUELA.—The Government have paseed a new stamp 
tax law, as follows: On documents covering transactions of 
an estimated or determined value of from 25 to 50 bolivars, 
a stamp of 5 cents; between 50 and 100 bolivars, 10 cents; 
between 100 and 200 bolivars, 20 cents; between 200 and 300 
bolivars, 30 cents; between 300 and 400 bolivars, 40 cents; 
between 400 and 500 bolivare, 50 cents; between 500 and 1,000 
bolivars, 1 bolivar; over 1,000 bolivars, an additional bolivar 
for each 1,000 bolivars or part thereof. Civil or mercantile 
documents of whatever value will be covered by a stamp of 
1) bolivars. Sales by credit will pay a stamp tax double that 
of the above-mentioned tariff, according to the value of the 
sale. As regards Customs documents, manifests of importa- 
tion or exportation will carry a DP of 2 bolivars for each 
1,000 bolivare of the value manifested or fraction thereof.— 
Nore: 25 bolivars = £1. 


UGANDA PROTECTORATE.—The free importation of the 
following articles has been provided for: Electric cable or 
wire, the posts for carrying the same, and all other material 
required for the purposes of generating, storing, or distribut- 
ing electrical energy, whether for power or lighting, on satis- 
factory proof being given to the Director of Customs that such 
articles and materials have been imported solely for such 
purposes. Such exemption shall not, however, include lamps 
or their fittings or materials other than industrial machinery 
required for the purpose of using electrical energy. The above 
item has been substituted in lieu of the following item, which 
has now been deleted: Apparatus and appliances used in 
eonnection with the generating and etoring of electricity, but 
not including lamp-posts or lamps and their fittings. 


SIERRA LEONE.—The Government have instituted a sur- 
tax of 25 per cent. on the duty leviable on all goods subject to 
the ad valorem duty of 10 per cent. 


FRANCE.—The Government have issued a new decree 
abrogating the decree of February 12th in virtue of which 
graphite was allowed to be exported from France without 
special authorisation when consigned to the United Kingdom, 
the British Dominions, Colonies and Protectorates, Belgium, 
Japan, Montenegro, Russia, Serbia, and the United States. 


— 
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NEW PATENTS APPLIED FOR, 1915. 
(NOT YET PUBLISHED). 
Compiled expressly for this journal by Messrs. W. P. Tompson & Co., 


lectrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


11,790. “ Short-circuiting and brush-lifting реаг for alternating-current 
motors. LANCASHIRE Dynamo & Мотой Co., Lro., Н. B. Whremors, and 
R J. Rossets. August 16th. 

11.795. Contact devices for ceiling roses, cut-outs, connectors, rosettes 
and like electrical fttings.” Н. B. Prentice & W. А. MCKERCHAR. August 

th. 


11,818. “ Electrolytic refining of tin." W. J. MrLLERSH-JaCKSON (American 
Smelting & Refining Co., United States). August l6th. (Complete.) 

11.881. Transmitters for wireless telephony." Marconi’s WIRELESS TELB- 
GRAPH Co., LTD., & Soum« OLUF Еми, THERKELSEN Trost. August 16th. 

11.889. ''Electrie ог gas light fittings." C. Hotty & W. Н. DmUCQUIER. 
August 17th. 


gp % Accumulator cell boxes for train lighting and other purposes." 


. D. Earn. August 18th. 

11,995. ** Dynamo-electric machine. 
(Complete.) 

11,938. “ Electric distributing systems for motor road vehicles.” H. Lucas 
and С. L. Bragpen. August 18th. 

11.957, “ Electrical egg-testing devices.” H. J. Gentry. August 18th. 

11,961. “ Method of gcneratng high-frequency electric currents.” T. F. 
Watt. August 18th. 


A. Н. NszuLAND. August 18th. 


11,974. '' Method of and apparatus for controlling dynamo-electric machines. 


e lighting and/or heating 


бг the like for use principally in connection with 
J. Fırt. 


t 

of trains, motor road, and other vehicies." W. F. W. RHOoDES 
August 19th. 

11.976. ''Sound-transmitting means." J. Lippts (Universal High-Power 
Telephone Co.. United States). August 19th. (Complete.) 

11.981. Electrical flasher." W. REED-LETHBRIDGE. August 19th. 

11.990. Thermostats.” W R. Ciaxx & W. T. Davizs. August 19th. 

12.000. Electric supply systems particularly for use with internal-combus- 
tion motors.” E. С. R. Marks (Motor Ignition & Devices Co., United States). 
August 19th. (Complete.) 

12.039. ‘* Electric signalling apparatus." J, W. Mackzwzm (Otto G. Н. E. 
Kehrhahn, United States). August 20th. 

12.055. “ Sparking plug for internal-combustion engines." R. W. Hares. 
August 2151. 

12.075. Sealing means, more particularly for use in connection with 
accumulator cases. C. A. VANDERVRLL. August Alst. 


PUBLISHED SPECIFICATIONS. 


1914. 

3,902. Circuits FoR TRLEPIIONE EXCHANGES. Siemens Bros. & Ce., Ltd., 
E. A. Laidlaw, and W. Н. Grinsted. February 14th. 

10,110. Gas-pETECTING APPARATUS FOR PorraBLep Execrric Намо Laurs. 
G. J. Ralpn. April 24h. (September 14th, 1914.) 

11,940. ELECTRIC SIGNALLING INSTALLAT'ONS. Siemens Bros. & Co., Ltd. 
(Siemens & Halske Akt. Ges.). May l4th. 

11,993. Macnetic Chucks Амр LIKE HoLpmco Devices. Norma Cie Ges. 
May 15th. (May 17th, 1913.) 

12,018. Staus SouND S.cnat RECEIVERS. 
(May 29th, 1913., 

12,210. ExcLosgp Exscrric Fuags ок Sarety CARTRIDGES, 
Dynamo Works, Ltd. (Siemens Schuckertwerke). May 18th. 

12,372. Means FOR Pnopucic HIGH-FREQUENCY CURRENTS. 
May 19th. А : 

12,443. INSULATOR POR THE Overigap Conpucrors or ETC Yai lises. F. 
Libano. May 20th. (Мау 315, 1813.) 

13,479. ELECTRIC WhzLDING. Allgemeine Elcktricitats Ges. May 80th. (May 
20th, 1913. Addition to 8,595/14.) i 

12,682, ELECTRIC SWITCH FOR INCANDESCENT Lamp Fittincs. W. J. Mellereh- 
Jackson (Geb. Jaeger). May 22nd. 

12,814. SLIP-RINGS FOR DYNAMO-ELECTRICAL MACHINERY. Siemens Schuckert- 
werke. May 25th. (May 3lst, 1913.) 

13.136. REGENERATIVE Brakinc ОР ELECTRIO PoLvPHASE | COMMUTATOR 
MACHINES. Siemens Schuckertwerke. May 26th. (June 21st, 1913.) 

13,213. TicuTENING Devices ror OVERHEAD ELECTRIC CONDUCTORS. Siemens 
Schuckertwerke. May 29th. (May 29th, 1913.) - 

13,520. RADIATING SYSTEM FoR SIGNALLING BY ELECTRIC WAVES FROM ARRO- 
PLANES. Signal Ges. June 3rd. (Addition to 736/13 and 23,728/13.) 

13,541. MANUFACTURE OF INCANDESCENT Lamps. C. Gladitz. June $rd. 

13,553. VEHICLE LicuTiNG PLANTS WORKING WITH Dynamo AND. STORACE 
BATTERY. Ges. Für Elektrische Zugbeleuchtung. June 3rd. (July 11th, 1913.) 

19,554. Укнск LICHTING PLANT WORKING WITH DYNAMO AND StoRACB Bar 
ERV. Ges. Für Elektrische Zugbeleuchtung. June 3rd. (April 26th, 1914 
Addition to 13,553/14.) 

14,278. ROTORS FOR DYNAMO-ELBRCTRIC MACHINERY. 
Works, Ltd., & E. O. Kieffer. June 13th. 

14,378. Process FOR STARTING ELECTRICALLY-OONNECTED RoTARY CONVERTERD 
AND ASYNCHRONOUS GENERATORS. Siemens Bros. Dynamo Works & C. A. B. D. 
Koettgen. June 15th. 

14,379. IMPLEMENT FOR Layrnc CABLES OR WIRES IN THE Grouss. R. H. 
Fowler (W. Turner). June 15th. . 

14,381. RrNpERING Tuncsten Ducmie. С. Trenzen. June 15th. 

14,384. SWITCHING ARRANGEMENTS FOR ROTARY CONVERTERS. Siemens Bros. 
Dynamo Works, Ltd. (Siemens Schuckertwerke). June 15th. 

14,483. ELECTRIC TRANSFORMERS AND OTHER HiGH-TENSION ELECTRIG APPARATUS: 
Meirawsky & Co. Akt. Ges. & K. Fischer. June 16th. 

14,561. Spark PLucs. M. Rall. June 17th. (July 10th, 19184 

14,683. TENSIONING ARRANGEMENTS FOR OVERHEAD Execrrie Conoucfors 
Siemens Schuckertwerke, June 18th. (June 21st, 1913.) 

15,024. Веєсыучс DEVICE FOR SUBAQUEOUS SOUND SicnaLs. Signal Ges. 
June 23rd. (July 24th, 1913.) | 

15,471. Circuit ARRANGEMENTS FOR TELEPHONE SYSTEMS. Siemens. Bros. and 
Co., Ltd. (Siemens & Halske Akt. Ges.). June 27th. 

15,546. SELECTING DEVICES FOR TELEPHONE OR OTHER CIRCUTES. Siemens 
Bros. & Co., Ltd., T. Pettigrew & D. A. Christian (partly Siemens & Halske: 
Akt, Ges.). June 99th. (Addition to 818/13.) 

15,649. APPARATUS FOR THE CONTROL OR OPBRATION OF RAILWAY AND THS 
LIKE Points OR Switches, Siemens Bros. & Co., Ltd. (Siemens & Halske 
Akt. Ges.). June Wth. 

15,871. InterRuPTING Devices roa — HIGH-TENBION ELxC no CURRENTS. 
Siemens Bros. & Co., Ltd. (Siemens & Halske Akt. Ges.). July Ind. 

15,881. Detector ron ELacrro-macNetTio Waves. Deutsche Telephonwerke. 
July 3nd. (January 24th, 1914.) 

15,958. Winoincs oF Dyxamo-zLectric Macuinsry. Siemens Bros. Dyname 
Works, Ltd., & E. О, Kieffer. July 3rd. 

16,063. PROCESS ron THE MANUFACTURE OF ELZCTROLYTIO ELZCTRODBS. 
ani Gen (firm of). July 6th. (July 21st, 1913. Addition to 17,759/13.) 

16.945. Execrromerers. B. Szilard. July 16th. (October 15th, 1918. 
Divided from 20.008/13.) 

17.949. Staxtinc SwITOHES on CONTROLLERS FOR DYNAMO-ELBCTRIO MACHINERY, 
Siemens Schuckertwerke. July om. (july Sith, 1913.) 

18.033. TzLzPHONS SvsTEMS. J. G. Blessing. July 30th. (July Slet, 1918.) 

18.290. Writing ок Corvimo TzLzGRAPM System. A. G. Bloxam (Tele- 
pantograph Ges.). August 7th. : 

18.802. Execrric Hoistino APPARATUS. А. Н. Colley. August Tth. 

18,494. MrasummG ExgcrricaL Ensrcy. J. C. Wilson. August Loth. 
(August 14th, 1913.) 

18.496. ELxcraic Hearer Units ron Кило MaTERRS. H. A. Gil (Cutler 
Hammer Manufacturing Co.). August 10th. 

18.497. RELAvS ron ELZCInio VoLTAGE REGULATORS. British Thomega- 
Houston Co., Ltd., A. Р. Young, & A. Н. St. С. Watson. August 16th. 

18,502. FEN TRICA SwifCHES. Siemens Schuckertwerke. August loch. 

vember 22nd, 1913. 
618.865 Cixcuir rape ғов OPERATING THB SIC Dsvices ОР 
TELEPHONE INSTALLATIONS ву NUMBER IMPULSES. Siemens Bros. & Co., Ltd., 
Pettigrew. August lith. 
516.506. INCANDESCENT nep Laurs. Allgemeine Elektricitàs Ges. 
lith. (August 18th, 1913. 
Ач os. е RESISTANCES. ) British Thomeon-Houston Co., Ltd. (General 
Electric Co.). August 14th. 

19.883. ELecrrio Слз. C. J. Beaver & E. A. Claremont. September 7th. 

20.603. ATTACHMENT TO Prevent Tuerr or ELBOTRIO Laurs og Cons. Н. 
Maddick. October 6th. (Febsuary 19th, 1914.) 

21.785. ELECTRIC сше eee British Thomson-Houston Co., Ltd. 

era tric Co.). г 90t^. 
© eid D Goat yor Мантмміно tHe RELATIVR Sr OF А 
Numerex or ELECTRIC AA Anderson & C. A. Atchley. November 
. (Cognate lication, 6.086/15. А 
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SCIENCE AND WAR. 


Tux British Association this year is meeting under con- 
ditions without precedent during its history of 84 years, 
and naturally its proceedings are deeply tinged with the 
inflaence of the conflict which is raging throughout Europe. 
All social fanctions have been omitted from the programme, 
which is confined strictly to the reading and discussion of 


papers and reporte, and to visits to works and other 


places of scientific interest. The subjects to be dealt with 
in Many cases are more or less directly related to the war 
and matters arising out of it, and the address delivered 
by the President, Prof. Arthur Schuster, on Tuesday 
evening, which treated of the common aims of science and 
humanity, contained many allusions to the struggle for 
existence through which our civilisation is passing, while 
that of Prof. Н. 8. Hele-Shaw, president of Section G, 
was devoted wholly to demonstrating the necessity of 
utilising the services of every agency at our command not 
only during the war, but also in the industrial war which 
will inevitably follow the conclusion of hostilities. 

The former was couched mainly in the abstract and 
philosophic vein, dealing with the affairs of the intellect. 
The President drew attention to the fact, which we regard 
as one of the most valuable and hopeful phenomena result- 
ing from the great catastrophe,” that the common 
danger has dissolved our individual differences, which were 
dividing the community into groups with widely divergent 
and sometimes opposing interests, and has revealed that 
after all the clash of interests is merely superficial, and that 
we are all united by a solid bond of sentiment and purpose. 
Terrible and deplorable as are the immediate results of 
warfare, there is firm ground for hoping that the nation 
will emerge from the ordeal spiritually awakened and re- 
vivified, with a new outlook upon the world of men and 


things, and with a broader and higher conception of the 


duties owed by men to the community from which they 
derive their privileges. 

Referring to the position of the British Association and 
the functions which it should fulfil, the President showed 
that in the beginning it was intended to be of an exclusive 
character; in-the words of Sir David Brewster, its principal 
founder, it was to be * an Association of our nobility, clergy, 
gentry, and philosophers,” a definition which reflects the 
snobbish spirit of the time, and incidentally reveals the 
traditional attitude of the English people towards men of 
science, as persons of an inferior grade. Fortunately this 
narrow-minded policy did not prevail, and the Association, 
instead of becoming a scientific clique, has been able to 
exercise a powerful influence on the progress of science and 
on the dissemination of scientific knowledge amongst lay 
members of the public; but Prof. Schuster admits that 
its efforts have been spasmodic, and suggests that the 
present juncture affords the opportunity to secure greater 
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continuity in its work and better ov-ordination with other 
scientific organisations. In the Aszociation we certainly 
possess а magnificent machine of established reputation and 
efficiency, and it seems obvious that it ought to be utilised 
to greater advantage than is possible under the existing 
régime ; its load factor is lamentably low, and we see no 
fundamental reason why it should not be enormously 
improved. 

The bulk of the President’s address related, as we have 
indicated, to the intellectual field, and it contains many 
interesting arguments and epigrammatic observations ; the 
author inveighs against the popular tendency to differentiate 
between men of theory and men of practice, ** without regard 
to the obvious truth that nothing of value is ever done which 
does not involve both theory and practice.“ 
that we must guard against accepting a man's estimate of 
his own power to convert his thoughts into acts. In the 
ordinary affairs of life a man who calls himself a man of 
action is frequently only one who cannot give any reasons 
for his actions." : 

While we are unable to devote space to a detailed considera- 
tion of the address, we feel that the following extract is so 
true and so significant that it should be quoted in full : — 


If we must avoid assuming special intellectual qualities when we 
speak of groups of men within one country, we ought to be doubly 
oareful not to do so without good reason in comparing different 
nations. So called national characteristics are in many cases 
matters of education and training ; and, if I select one as an 
example, it is because it figures so largely in public discussions at 
the present moment. I refer t) that expedient for combining 
individual efforts which goes by the name of organisation. Ач 
efficient organisation requires a head that directs and a body that 
Obeys; it works mainly through discipline, which is its most 
essential attribute. Every institution, every factory, every busi- 
ness establishment, is a complicated organism, and no country ever 
came to prominence in any walk of life unless it possessed the 
ability to provide for the efficient working of such organisms. To 
say that a nation which has acquired and maintained an empire, 
and which conducts a large trade in every part of the world, is 
deficient in organising power, is therefore an absurdity. Much of 
the current self-depreciation in this respect is due to the confusion 
of what constitutes a true organisation, with that modification of 
it which to a great extent casts aside discipline and substitutes 
co-operation. Though much may be accomplished by co-operation, 
itie full of danger in an emergency, for it can only work if it be 
loyally adhered to ; otherwise it resembles a six-cylinder motor in 
which every sparking-plug is allowed to fix its own time of firing. 
Things go well so long as the plugs agree ; but there is nearly 
always one among them that persists in taking an independent 
course, and, when the machine stops, complains that the driver is 
inefficient. The cry for organisation, justifiable as it no doubt 
often is, resolves itself, therefore, into a cry for increased disci- 
pline, by which I do not mean the discipline enforced at the point 
of the bayonet, but that accepted by the individual who voluntarily 
subordinates his personal convictions to the will of a properly 
constituted authority. This discipline is not an inborn quality 
which belongs more to one nation than to another ; it is acquired 
by education and training. In an emergency it is essential to 
suocess, but if it be made the guiding principle of a nation's 
activity, it carries dangers with it which are greater than the 
benefits conferred by the increased facility for advance in some 
directions, 

The lack of discipline—how prominent a feature is it in 
the recent history of this nation! We have seen it in 
politics, in trade unions, in commercial circles—even during 
the war it has been exhibited, especially in the ranks of 
labour. It is fraught with danger to the State, which, we 
grieve to say, has fostered it by injudicious legislation in 
the past, and it. has proved a fatal obstacle to many a 
promising scheme for co-operation in trade matters. The 


individual who will not subordinate his personal views to 


the decisions of authority, and stubbornly persists in fol- 
lowing independent lines, is the wrecker of all such hopes, 
as we have often regretfully observed, and it is particu- 
larly significant at a time when the star of our enemies 
appears to be in the ascendant that he is conspicuously 
absent from their ranks; the complete subordination of the 
German to the decrees of those in authority is a matter 


He points out . 


of common knowledge, and constitutes the chief strength 
of the nation. 

It does not involve servility—on the contrary, the pride 
of the German is notorious—but it does involve self-sacri- 
fice, than which there is no higher quality, and which is 
equally manifested by our foes. We would not follow the 
latter in many respects, but we should be well advised to 
оору such good qualities as they possess, and as Prof. 
Schuster states, in an emergency discipline is essential to 
success. The need of it will be felt not only during the 
war, but also in pursuing concerted measures afterwards to 
maintain and advance our commercial supremacy. 

Bat the author sounds a warning note, lest we ‘ beat the 


` utilitarian drum too loudly" ; he says: the combination 


of the search for the beautifal with the achievement of the 
useful is the common interest of science and humanity " ; 
* do we not find in the worship of material success the seed 
of the pernicious ambition which has maddened a nation, 
and plunged Earope into таг?” and he concludes that ia 
the struggle which convulses the world Science gladly gives 
all the power she wields to the service of the State, be- 
cause a war wantonly provoked threatens civilisation, and 
only through victory shall we achieve a peace in which once 
more Science can hold up her head, proud of her strength 
to preserve the intellectual freedom which is worth more 
than material prosperity, to defeat the spirit of evil that 
destroyed the sense of brotherhood among nations, and to 
spread the love of truth.” 


«р » Good М. STEYLAERS, whose account of the 
| Passing 0008 efforts of German firms to dominate the 
€ Neutral. electrical field in Belgium, and whose 
reference to the preparations that are 
being made for labelling German-made goods as “ British- 
made" after the conclusion of the war are already 
familiar to our readers, tells us in our Correspondence "" 
columns to-day how German lamps are getting into Spain 
as "Swiss-made." So long as Italy was not at war such 
lamps were finding their way into Spain through that 
country, but since Italy threw in her lot with the Allies in 
their fight against Prussian oppression, German-owned 
lamp works have commenced operations in Switzerland 
whose product may or may not all be of Swiss manufacture 
though it is allowed to pass through France as such. 
Oar correspondent not unfairly asks what we may expect 
after the war if such competition is permitted now. We 
may anticipate that, German firms will not then immediately 
Show & very burning desire to mark their products ** Made 
in Germany —are not those other labels mentioned by M. 
Steylaers already prepared ?—and more things may claim to 
be Swiss and Dutch than are doing so even now. Such 
matters are very difficult to control completely under prevail- 
ing conditions, and there may be leakage at some pointa, but 
we trust that the French authorities who have adopted such 
thorough measures in dealing with enemy companies formerly 
owned and operating in France, will be on the alert and 
ready to confiscate imports of enemy taint. 

In other ways the enemy has his agents at work in Swit- 
zerland, as the Reuter dispatches from Zurich at the end 
of August showed. It seems that many Swiss manufac- 
turera and wholesale houses are forming private import 
trasts in such centres as Geneva, Zurich, St. Gall and Basle, 
which will give the guarantees that the Allies have demanded 
that none of the Allied manufactures that they are 


allowed to receive shall reach Germany and Austria. А 


vigorous German propaganda is said to have been employed 
to defeat this effort of the Swiss firms, and it is gratifying 
to observe that the latter will not yield before the artifices 
of the Teuton. The Swiss manufacturers will probably 
find that the products of neutral countries will be held in 
less suspicion by Allied buyers if they assist in the suppres- 
sion of Garman exporting across Switzerland of manufac- 
tures which, in passing, conveniently change their ** place 


of origin.” 
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Ir may be argued that these are 
5 peculiarly ill- chosen times for repeating 

the old criticisms of the Britisb Consular 

Service; Government Departments are snowed under with 
far more pressing matters in these days of anxiety, and 
really have no time, even if they have the inclination, to 


undertake revision and reorganisation of the system and ` 


service. Certainly there is а good deal tobe said for that 
attitude ; this horrible and colossal warfare in Europe has 
placed many world affairs in a state of flax, and all sorta of 
things are in the melting-pot. Yet when all this, andmach 
more like it, has been said, are we not driven to ask “ If 
not now—when?" After the war”? when the inter- 
national trade rivalry resumes, and when it becomes more 
remorseless than ever—unless statesmen and sentiment, 
trade ententes and financial conditions, combine to hinder. 
Reorganisation of the Consular Service in the interests of 
British industry, and along such lines as shall not weaken 
diplomatic strength —this is not an undertaking to be effected 
by a few strokes of the pen, a few substitutions of names, 
or a discussion in the House of Commons. It will be rather 
late in the day to begin to deliberate when, as a nation, we 
are, perhaps suddenly, we hope gradually, returning to the 
former operations of our industrial life. We have heard 
whisperings of a something that the Board of Trade was 
going to do—that it actually-had in course of preparation, 
and probably, if we were permitted to examine the archives 
of that Department, we might be entertained with interesting 
disclosures. But in absence of anything definite to guide 
us on that point, we may be allowed to hope that in these 
days of war absorption the matter is not being left entirely 
alone. We never have thought that the Consular Service, 
if brought to the highest pitch of excellence and efficiency, 
should be expected to do many things that manufacturers 
and traders ought to do for themselves. It is not desirable 
that it should be regarded as a possible substitute for 
private initiative, but Consuls can help where 
private parties are helpless, and experience has 
prover that the Con:uls of competing countries have 

ne great things to assist the industries of those countries 
which their traders never could have accomplished without 
their aid. One of the strongest criticisms that have been 
levelled at the British Consular system is that it compares 
unfavourably with the Governmental official aid given to 
our competitors. Some comments that appeared in a recent 
issue of the Chamber of Commerce Journal have drawn a 
remarkable letter from a well-kaown West-End firm of 
cigar merchants and shippers (Martins, Ltd.), relating an 
experience of the British and American Consular services. 
We quote : — 

We were desirous of extending our business in various countries 
and we wrote to the British Consuls fully explaining our pro- 
position and asking them to furnish us with a list of importers 
of good standing of our particular commodities. Although we 
approached some 80 or 40 Consuls, the response was most meagre 
and disappointing. One of the Consuls who responded to our 
inquiries called to see us when he was home a few months after, 
and we told him what our experience had been. His reply was: 
„Ah ! —I'm afraid his Majesty Consuls are во conscious of the fact 
that they represent his Msjesty, that they pay little or no attention 
to commercial inquiries.” 

Well being unable to get the desired information from the 
British Consuls, we made inquiries from the American Consuls, 
and practically every one of them responded, and, moreover, gave 
wea lot of useful local information. Сап we wonder that British 
business men complain of the paucity and uninformative nature of 
our Consular reports as compared with those issued by the American 
Consular Service ? 

There may be little in common between cigars and elec- 
trical manufactures, but we fear that the exporting firms 
in both trades will бод themselves generally in agreement 
with this complaint. Not that all British Consuls are 
inattentive or too superior—we have ourselves received 
letters from numbers of them showing their desire to assist 
us in certain matters; but compared to what one would 
expect, the result has been so negligible as to discourage too 
confident a reliance being placed upon such sources of assist- 
ance. Our pages have of late borne ample evidence to the 
thorough way in which U.S. officials have been reporting for 
the benefit of American firms on the electrical possibilities 


old contracts. 


of different markets, and our own Department might with 
advantage take a leaf out of their book ; the lack of desire 
in America to engage in extensive export operations is more 
t» blame for the relatively small dimensions of such business 
than is its Government Commercial Intelligence Service. 
The above letter, however, while it pays a tribute te 
American excellence, also discloses a point of questionable 
value from the American point of view. We are not sure 
‘that we should regard it as quite a mark of strength for the 
British Consular service to lay iteelf out to render assistance 
to the traders of other countries, though there may be very 
reason in certain cases for reciprocal relations. We 
shall be quite content if something can be done to ensure а . 
more generous and intelligent commercial assistance being 
given by British Consuls to British manufacturers. 


THE lead market during the past few 
къ weeks has presented several interesting 
features. On the whole, the market has been irregular, 
and somewhat difficult, but there is a decided firmnesa, 
although at one time the demand for this metal was not 
quite во active and prices slipped back slightly. The factor 
which is mainly responsible for the present tone of the 
market is a lightening of the stocks. Recent arrivals have 
been far from heavy, and stocks are becoming more or less 
exhausted. Added to this the loss of a steamer carrying 
700 tons to the Tyne has made the position more difficult, 
Shipments to the Continent, more particularly to Russia, 
continue heavy, and it seems likely that the bulk of lead 
arriving during the next few months will be urgently 
required for shipment to Russia, so that very little may be 
available for the home market. These shipments are under 
The requirements of Russia are 80 
urgent that it seems as though the question of price will 
scarcely arrest shipments, but recently very little has 
matured from the numerous inquiries from this quarter. 
Besides Russia, Holland and Sweden have been in the market 
for lead, but business with these countries is naturally 
difficult to consummate. | 
The American market has remained very firm, and in 
some quarters it is hinted that the poesibility of fresh 
attempts being made at manipulation by interesta across the 
Atlantic are not altogether remote. No step seems to have 
been taken in the direction of meeting the market here, and 
rices in New York are now £2 to £3 above London parity. 
һе output in the United States is still very high, although 
naturally consumption, especially for munitions purposes, is 
great. The American interests in Mexico have diminished 
their smelting activity for the time being in consequence of 
the unsettled state of the country, but mines continue to 
operate. In spite of all the troubles through which Mexico 
has passed, and is passing, hope is held out for the future 
of the lead smelting industry in that country. It is 
believed that the new attitude assumed by President Wilson 
towards Mexico will produce some tangible results, and that 
United States smelters will be able to resume active opera- 
tion of all their plants there at no distant date. Mean- 
while Australian and Spanish lead is coming forward in 
very regular quantities, and as there is every p of an 
increase in the Australian smelting capacity in fature, 
this country should not be so largely dependent upon sup- 
lies from across the Atlantic. It is understood that 
roken Hill lead is now being tendered against due contracta. 


Coal Prices.—At the meeting of the Swansea Electric 
Lighting and Tramways Committee on September 2nd, the chair- 
man, Col A. Sinclair, was cordially thanked for having been 
instrumental in inducing the Executive Committee of the Muni- 
cipal Electrical Association to take up the quetion of the exoclu- 
sion of existing contracts under the Coal Prices Limitation Act 
with the Government. The result, said Ald. Colvil, was that 
contracts entered into prior to the passing of the Bill would now 
benefit to the extent of 4s. per ton when the Act came into opera- 
tion next November, the same аз all other contracts, The Mayor 
(Ald. Daniel Jones) who proposed the resolution, said that not only 
Corporations but many private firms would benefit by the Govern- 
ment concession. 
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MATTHEW HAMILTON GRAY. 


For the second time within less than 18 months has the 
old church at East Wickham been the scene of mourning 
for the death of a member of one of the most beloved and 
honoured families known to the telegraph and electrical 
industry and profession—the Grays of Silvertown. The 
late Robert Kaye Gray—whose loss is still so sadly felt— 
was laid to rest in the spring of last year; his signal 
services rendered to the profession and industry and to 
many a good cause brought him into some degree of public 
prominence, and a very large and representative gathering 
attended at the family grave to pay their homage to his 
memory. Again, on Monday afternoon last, amid the 
changing tints of early autumn, at the same hallowed spot, a 
second company of mourners gathered to lay to rest with 
honour a younger son of the same household—Matthew 
Hamilton Gray. The same gentleness and courtesy that 
had marked the nature and character of the late President 
of the Institu- 
tion were also 
among the ad- 
mirable traits 
by which the 
friends of the 
now deceased 
brother had 
learned to value 
his acquaint- 
ance. While 
Robert’s activi- 
ties and sterling 
qualities thrust 
him almost un- 
willingly into 
the public gaze, 
Matthew Ham- 
ilton, shrinking 
even more from 
publicity, con- 
fined himself to 
practical work 
in his own par- 
ticular depart- 
ments, keeping 
in most intim- 
ate touch with 
all classes of 
men in the 
course of these 
business opera- 
tions, making 
hosts of friends, 
and never 
wearying in 
rendering use- 
ful service in 
comparatively private channels for the good of his company, 
his country, and for the welfare of mankind. 

Robert was the eldest and Matthew Hamilton the third, 
son of the late Matthew Gray, of 106, Cannon Street, 
London, and Lessness Park, Abbey Wood, in Kent—a 
fine type of man whom those who knew him are never 
likely to forget. Both brothers were educated at Greenock 
and at University College School, London. 

Matthew Hamilton Gray retired from the active ser- 
vice of the India-Rubber Co.—the Silvertown company— 
about seven years ago, but he always continued to take a 
lively interest in the company’s. various operations. He 
passed away at Glenquaich, Perthshire, on Thursday last 
week, September 2nd, at the age of 61 years, having been 
born in June, 1854, at Glasgow. 

Having decided to adopt the profession of mining engi- 
neer, he attended the necessary courses at Jermyn Street, 
and qualified at the earliest moment as A.R.S.M. To 
obtain further experience before actually practising, he 
made a two years’ sojourn in South America and the 
U.S.A., where he visited the most important copper, silver 
and gold mines; he then became employed in the East, 
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MATTHEW HAMILTON GRAY. 


where he remained some three years, organising work in the 
cinnabar mines and collieries in Borneo (Sarawak), and 

rospecting in the up-river districts, afterwards visiting 
China and other places. He then returned home suffering 
from a severe attack of fever, and when he-had, in a large 
measure, recovered from this attack, he, at the urgent 
request of his father, joined the service of the India-Rubber 


‚ Со., of Silvertown, first as assistant engineer and finally as 


engineer in charge of all submarine cable-laying operations 
dealt with by that company. 

As assistant he aided in the laying of the cables in 
Mexico and the large system of the Central and South 
American, the further link to Valparaiso, besides the 
cables from England to Spain and many others. He did a 
great deal of pioneer work in connection with the Pacific 
Cable system. 

As chief engineer he effected the laying of many cables; 
to mention a few, the Spanish National from Cadiz to the 
Canaries, the further link to Senegal, and the work of con- 
necting Senegal to Brazil across the Atlantic by way of 
Fernando No- 
ronha. In addi- 
tion, he was in 
charge during 
the láying of 
other Contin- 
ental  connec- 
tions with 
England, and 
the repairs of 
many cables 
throughout the 
world, a not 
unimportant 
portion of the 
submarine tele- 
graph engi- 
neer's work. 

For services 
rendered to life 
and humanity 
generally whilst 
on expedition- 
ary work, he 
received presen- 
tations from the 
English Gov- 
ernment and 
from the Ger- 
man Emperor, 
and the Portu- 
guese Govern- 
ment presented 
him with the 
Order of Com- 
mander of Villa 
Vicosa. 
| . А very capa- 
ble all-round engineer, any work he undertook was 
invariably carried out quickly and successfully, and it is 
not an exaggeration to state that he was loved by all who 
knew him for his attainments, his deep reading, and his 
charm of manner ; he was generons to a fault. 

He was a good linguist, and apart from the philanthropic 
work in which he found his great pleasure, he followed 
with particular interest all geological and seismological 
studies. 

He was a man, take him for all in all, 
I shall not look upon his like again.” 


[4. F. Mackenzie, Birnam, N.B, 


Among those present at the funeral at Wickham Church, on Mon- 
day last, were the following :—Mr. and Mrs, C. Н. Gray, Mr. and 
Mrs, Wm. Gray and Miss Gray, Miss Margaret Gray, Mrs. Cameron, 
Miss Cameron, Lady Ann Marsham, Miss Tucker, Mrs. Mitchell, Mr. 


P. V. Luke, Mr. George Todd, Mr. Herbert Blyth, Major Robertson, 


Dr. Davidson, Col. Mostyn, Mr. A. S. Johnston, Mr. R. H. Hedder- 
wick, Mr. Stuart Russell, Captain H. Benest, Captain Morton, Mr. 
J. Jeffrey, Mr. E. Geale, Mr. J. Rymer Jones, Mr. E. March Webb, 
Mr. Bailey, Mr, H, Alabaster, and Mr. T. E. Gatehouse. 


aa a aa aS I 85. —.—. .. —— 


Vol. 77. No. 1,972, #иғтвмвив 10,1915.) THE ELECTRICAL REVIEW. 


825 


Mr. E. Raymond-Barker sends us the following tribute to the 
late Mr. Gray :—“ On September 2nd died Matthew Hamilton Gray, 
one of the best-known men of his day in submarine eable engi- 
neering enterprise, and, for many years, sea-going engineer-in-chief 
under the administration of his late distinguished eldest brother, 
Robert Kaye Gray, who was managing director of the ‘Silvertown’ 
company, and (home) engineer-in-chief of that organisation's sub- 
marine department. The news of 'Mat' Gray's demise at Glen- 
quaich, in Scotland, must have come as a shock to the many who 
loved him. It brought a pang to the writer, who for many years, 
at home and abroad, ashore and afloat, had regarded his depart- 
mental chief with that loyal devotion naturally induced by any 
personality built on the lines of ‘Mat’ Gray ; and now to this 
kindly and generous-minded soul—who loved children, and was 
beloved by them—the hitherto Invisible has become the Visible. 
Fortunately the value of an obituary is measured by the вїп- 
cerity of its tribute to the departed one; not by the superficial 
area of the paper it covere. Matthew Hamilton Gray, after 
passing through University College, London, and other University 
courses of study on the Continent—specialising in Science and 
Engineering—took up mining engineering in Borneo, where, en- 
gaged in arduous work, he contracted severe malarial illness, which 
laid the seeds of much intermittent trouble later on. In this 
matter the writer—himself hard hit by the results of illness con- 
tracted in Senegal—can write in all sympathy. Regarding the 
work Matthew Hamilton Grsy subsequently took up in the 
Silvertown Submarine Department, much might be written, 
and a long list of cable-laying expeditions might be given. 
Many of these ‘M. H. G.' was in charge of. Later on, when his 
health began to fail, he carried on at home much useful, organising 
and supervising work, whilst others took the cable ships to sea. 
Regarding, however, the work M. H. G. carried out or supervised, 
is it not to be found in the engineering libraries in a shelf full of 
printed volumes ; .records pertaining to the manufacture and laying 
of many ocean cables in various parte of the world ? A final 
word — The writer found in M. H. G. а true friend; on some 


occasions of stress he might have been an elder brother. May- 


God rest his soul. 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


A Boller-Cleaning Machine. 


The American Consul in Goteborg reports that an electric 
machine for cleaning steam boilers was invented about a year 
ago by Messrs. Sandholm and Olsson, of Goteborg. A corporation, 
Elektrieka Pannrensnings-Bolaget, of Goteborg, was organised by 
the inventors to have the machine with necessary accessories 
manufactured and to operate the same. "The electric power needed 
for the apparatus is small, and, in comparison with the old method 
of cleaning boilers, the time required is very short. 

j Robust Switches and Fuses. 

A special line of knife switches and fuses of particularly robust 

construction, which should prove of interest to central station 

and others, has been introduced by the ELECTRIC AND 
GENERAL WORES, LTD., of 15, Victoria St., S. W. We illustrate a 
triple-pole switch and porcelain handle fuses of the type in question, 
from which it will be seen that they are provided with porcelain 
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FIG. 1—SELF-CONTAINED SWITCH AND FUSES, 


insulators aud cast-iron base, thus rendering this type of apparatus 
eminently suitable for mounting direct on a wall or on ironwork, 
or for building up skeleton switchboards. This special adapta- 
bility will suggest many uses to engineers, and the fact that all 
connections are on the front and extremely accessible will increase 
their usefulness in certain spheres, 

All current-carrying parts are dull nickel-plated, these parts 
being thus protected against corrosion. In fact, the switches are 
thoroughly suitable for mounting in dusty and damp premises, 


Holophane Industrial Fittings. 


During recent years marked attention has been paid to the 
subject of economical and suitable factory lighting; indeed, in 
1913 the Home Secretary appointed a special committee to study 
this question, which has jast issued ite first report, Bad or 
indifferent lighting must result in slowing down the output, and is 
no doubt responsible for many accidents With a view to meeting 


the growing demand for efficient industrial lighting, MESSRS. 
HOoLoPHANE, LTD., of 12, Carteret Street, S.W., have introduced 
а series of industrial reflectors for local and general lighting, and 
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FIG. 2.— INDUSTRIAL REFLECTOR FOR LOCAL LIGHTING. 
for low or high candle-power lamps up to 2,000 С.Р. half-watt 

lamps. 


Full particulars of these reflectors, and a good deal of useful 
information on the subject, are contained in a list just issued by 
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Fic, 3.—CANDLE-POWER CURVE OF LAMP, WITH AND WITHOUT 
SHADE, SHOWN IN FIG. 2. 


the firm. The Holophane industrial reflectors are composed of 
scientifically designed prismatic glass shades, over which aluminium 
cases are spun in such a manner that they seal up both ends of 
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Fig. 4.—EXTENSIVE ТҮРЕ HALF-WATT REFLECTOR, 


the glass ; in the result, excellent reflecting properties are obtained, 
and as both inside and outside surfaces are smooth, they are easy 
to clean and maintain in efficient condition. 

We illustrate in fige. 2 and 3 one of the firm’s reflectors for local 
lighting, and photometric curves for the same. 


| ЕРЕ, m 
Fic. 5.—CANDLE POWER CURVES OF LAMP, WITH AND WITHOUT 
SHADE, SHOWN IN FIG. 4. 


Figs. 4 and 5 similarly illustrate an "'extensive" type of 
reflector to use with half-watt lamps in the general lighting of 
factories, | 
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ELECTRIC REMOTE INDICATORS FOR 
RIFLE RANGES. 


ATTEMPTS have occasionally been made to employ electrical 
apparatus in rifle ranges for signalling the value of each shot, 
but the arrangements so far devised have usually been of a 
rather rudimentary description, and could be used only in 
conjunction with the usual mechanical indicators. 

. The Marksmen's Society, of Spandau, near Berlin, just 
before the outbreak of war took a decisive step in this 
direction, by having all its rifle ranges fitted with electric 


Fic. 1.—RIFLE RANGES AT SPANDAU. 


remote indicators on the Siemens system. The installa- 
tion, which was supplied by the Siemens Co., offers a 
number of novel features, and may be briefly described. 

F: The Society owns extensive shooting grounds, comprising 
three 300-m., 12 175-m., and two 100 m. ranges, and one 
of 85 m. Each range is fitted with a transmitter and a 
receiver, serving to signal the number of the rings hit each 
time. Each cf these 
apparatus,connected 
together by electric 
cables, possesses a 
scale, the 23 divi- 
sions of which bear 
the inscriptions 0, 
15:25 Чу 2587290; 
"telephone" and 
“stop.” The trans- 
mitter is installed 
to the left of the 
target, between the 
guide bars of two 
contiguous targets 
(fig. 2), there being 
no need to provide 
any special room for 
it, as in connection 
with previous instal- 
lations. The re- 
ceiver is arranged at 
the firing point, to 
the left of the marks- 
man (fig. 3), and 
is readily read and 
checked by the 
latter, as well as by 
the secretary seated 
immediately behind him. Each transmitter and receiver 
comprises an index fitted with a handle, which is easily 
adjusted by hand, the pointer and handle of the transmitter 
being connected, in the interior of the casing, with an adjust- 
ing arrangement resembling a small electric motor (fig. 4), 
which ensures perfect agreement in the readings of the two 
apparatus. The index of the receiver is shifted by a 


Fig, 2.—TRANSMITTERS AT THE BUTTS. 


similar system, and, being protected by a glass plate, cannot 
be interfered with by the marksman. 

With each new reading marksmen are advised by a short 
acoustic signal given by an electric buzzer, atthe trans- 
mitter and receiver, which is readily distinguished from the 
bell signals employed for other purposes. At the marksman’s 
post and on the desk of the secretary seated behind him, 


Fig, 3 —FiRING POINT, SHOWING RECEIVERS, 


there are push buttons actuating simultaneously the buzzers 
of the transmitter and receiver, which are distinguished by 
their different timbre. 

The installation further comprises a telephone plant. 
Watertight telephones, arranged in the passage-way of each 
range, are connected up to an indicator switchboard installed 
in a special cabin, whence each telephone is readily called. 

In order to get a 

connection with his 

marksman, the man 
entrusted with the 
operation of the 
transmitter has only 
to adjust the index 
of the latter to the - 
division “ tele- 
phone,” thus causing 
the receiver index 
to take up imme- 
. diately the same 

position, and advis- 
ing the marksman 
that he is wanted 
on the telephone. 
The telephone plant 
has been designed on 
the- central-battery 
system, the battery 
being installed so 
as to be protected 
against atmospheric 
influences. The tele- 
phone apparatus are 
joined together by 
means of armoured 
cables. 

The installation works as follows: — After taking up his 
post at the firing point and firing his shot, the marksman 
presses down the push button on his left, thus actuating 
the buzzers of his receiver and transmitter and calling the 
attention of the operator. The latter looks for the mark 
left on the target by the shot just fired, pointing out with 
a small rod the section in which this mark is found (top, 
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bottom, right or left). Having then taken down the target, 
he adjusts the transmitter index to the number of the ring 
hit by the marksman. While he is shifting this index, the 
electric buzzers of the transmitter and receiver are sounded 
simultaneously, and the receiver index takes up the same 
position as that of the transmitter. The operator finally 
pastes some paper on the mark made by the bullet, after 
which the target is ready for another shot. 

The first cost of this electrical outfit is in most 
cases more than made up for by the saving of ground 
and accommodation. Operating expenses are extremely 
low. At Spandau, three-phase current at 220 volts, 50 
cyles, is available for feeding the apparatus, thus allowing 
а very simple type of alternating-current indicator to be 
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FIG. 4.—MECHANISM OF TRANSMITTER. 


used. The 18 shooting ranges are arranged in six groups 
each of three, and as each group has an armoured under- 
ground cable of its own, any breakdown in operation will be 
limited to the three ranges of a given cable. Each group 
communicates with the electric mains through a transformer 
stepping down the pressure from 220 to 55 volts. The con- 
sumption of power of each transmitter-receiver set is about 
28 watts. 

An additional advantage of the electrical indicator is the 
possibility, as brought out by actual experience, of shooting 
at a rate 50 -per cent. higher than usual, which is 
especially important on the short winter afternoons. 


AMERICA AND ELECTRICAL EXPORT 
TRADE. 


In its last Session the United States Congress passed legisla- 
tion setting up a Federal Trade Commission. The pro- 
ceedings of that organisation have lately had direct 
reference to the future possibilities for American electrical 
manufactures in foreign markets. A very entertaining 
account of statements made by leaders of U.S. electrical 
industry when appearing before the Commission, appears in 
the Electrical Review and Western Electrician (Chicago) for 
August 14th. The writer of the report, Mr. Waldon 
Fawcett, begins by quoting a statement by Mr. E. M. Herr, 
of the Westinghouse Electric and Manufacturing Co., to the 
effect that the American Home Market has been so good 
that little attention has hitherto been devoted to the 
exploitation of foreign business. 
for it.” It is recognised that the volume of that business 
is insufficient to even up the fluctuations in domestic 
business which are inevitable. Mr. Herr mentioned that 
out of a total Westinghouse business of between £5,000,000 
and £6,000,000, something above £600,000 (10 per cent.) 
was foreign. During the past six months, while things 
have been disturbed in South American territory, one of 
Mr. Herr's assistants (Mr. Townley) has made a tour of in- 
vestigation throughout the entire South American Continent, 
for he believes that his company ought to, and, under 
proper conditions, he thinks it could, do a very much larger 
trade. What Mr. Herr finds to be most pressing is the 
ability to get proper financial connections in the South 


* Now we are suffering . 


American countries, and better transportation opportunities. 
„We are considerably handicapped in the matter of finance, 
but . . . that is being remedied” by the recent 
exploitation in South American countries of U.S. branch 
banks, whose help is destined to be very useful. Mr. Herr 
added that his company (in America) did very little 
export business to Europe, considerable to -Africa, but 
very little to South America. The Westinghouse 
interests were represented by companies in Europe— 
British, French and Italian. They did not compete 
with those companies. The American company had here- 
tofore handled the South American countries, and the 
British company had had representatives there. You 
might say it was competition, because they sold goods and 
we sold goods in the same territory. Of course, we were 
very close to their representatives.” They would, of course, 
have very great interest in co-operating with their foreign 
companies, and it might be possible under proper conditions 
that they could co-operate with other electrical manufac- 
turers. The importance of this matter lay in the fact that 
their foreign competitors had no restrictions whatever in 
that respect, and the American company were meeting very 
drastic conditions as to prices from German, French and 
British electrical competition. The Germans were, perhaps, 
their most severe competitors in South America up to the 
outbreak of war. 

British and French manufacturers were there also in 
competition, but the American company had suffered most 
from German competition. Mr. Herr feels that the Germans 
have a great deal more assistance in the arrangements 
that they can make under the law than Americans have, 
and he thinks that this is a field where the American 
manufacturers can be very greatly helped. ‘That has got 
to be done with due regard for the possibility of these 
foreign competitors of ours establishing agents and sub- 
branches in our country to enable them to get into any 
organisation or arrangements that might be made for 
American manufacturers. It might work to our very severe 
detriment.” In Mr. Herr’s estimation America’s very 
greatest interest in foreign trade, aside from the mere 
broadening of the field and extending the business, is the 
evening up of the load upon the factory. 

It is very difficult, and very expensive, to administer a manufac- 
turing business under constant fluctuation of that business, 
Daring the times of depression our overhead expenses naturally 
go on in very large volume; and the costs necessarily go up. It 
is extremely advantageous to have a business, as the foreign busi- 
ness in our line has been heretofore. When we are depressed here 
our foreign business tends to even up the load upon our manufac- 
turing facilities. It tends to keep our employés more steadily 
employed, and enables us to produce our goods at better costs than 
we could possibly do if we had that kind of a load to even up and 
did not have our foreign trade to help us. 

Some members of the Federal Trade Commission appeared 
to be under the impression that American electrical exports 
consisted largely of supplies rather than of extensive installa- 
tions, and Mr. Waldon Fawcett in his article states that this 
erroneous impression was corrected by Mr. Herr, who 
explained that in addition to doing a supply business his firm 
furnished large equipments of all kinds in South America 
and Africa. He spoke of the excellent reputation of 
American electrical goods for quality—*' we are frequently 
specified as against foreign competition,” but other 
countries 
cut the price on us so severely and are able to produce goods and 
enter combinations (entering the market in ways that are very 
much to our disadvantage) so that we find it very difficult to 
negotiate these high class products when produced in competition 
with them. The financing of large projects through German 
and British financiers has affected us very seriously, of course, but 
there are still other agencier. 

Mr. Herr went on to disclaim any personal knowledge of 
the reported purchase by the Siemens-Schuckertwerke 
people of the plants of competitors in Italy and France, 
and he was unable to give first hand information concerning 
the operation of the German electrical cartels. 

We get the information that they are able to exploit by means 
of the assistance not only of combinations among themselves, but 
als? by direct Government assistance. They are favoured in their 
export trade as against their domestic trade due to freight 
discriminations, &o. 

It is the need of proper financial connections that Mr. 
Herr appears to regard as of great importance: —“ We 
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are extremely handicapped in almost every foreign country 
by the lack of financial information available." His own 
company had not adopted any methods in foreign trade since 
the war that, were particularly different from those employed 
before. In some few cases customers were caught and could 
not get their goods, largely owing to the depression in South 
American territory. 

Mr. Calvert Townley, of the same company, and 
already named above, was able to give the Commission 
interesting and up-to-date information as a result of 
his South American trip He declared that Latin- 
American markets were closed to a considerable share of 
Yankee-made electrical goods, for two reasons. One 
explanation was that a large share of public utility enter- 
prises was financed by European capital, and consequently 
orders for equipment went to European firms. The other 
explanation lay in the leakage of information, ‘‘due to the 
circumstance that the banks through which American firms 
must do business were conducted by foreigners," and Mr. 
Townley referred to reporte, generally current—but un- 
vouched for by himself—to the effect that German banks 
in South America copied American bills of exchange and 
invoices, with the result that the information thus gleaned 
as to American competition, prices, &c., was quickly placed 
in the hands of German firms. Mr. Townley sees diffi- 
culties in the way of common selling agencies abroad, and 
the chief of these is the difficulty of arranging combinations 
between producers of high-grade and low-grade products. 


He fears that the high-grade manufacturers might refuse to 


goin. Не does not think that there would be objection to 
such a pooling of sales machinery in certain lines, and he 
cited as an example the incandescent lamp business, there 
being on the market many lamps of high grade but different 
in quality—a state of affairs which affords no objection 
to all the lines being handled by one representative. 
He summed up his opinion of the South American 
electrical market in one sentence thus : “ Generally speak- 
ing, electrical equipment follows the investment.” 

Mr. Maurice Coster, export manager for the Westing- 
house Co., furnished the Trade Commission with inside facts 
about the export trade in electrical goods to Russia, South 
America, &c. One of his most interesting disclosures was 
with respect to German competition in South America :— 

The Germans have been able to reduce their selling expenses by 
making agreements between themselves as to the territory to be 
exploited. For instance, a few years ago, we would hardly ever 
meet any German competition in the Argentine except that of the 
A. E. G. Co. On the other hand, in Chile we would have nothing 
but the Siemens-Sshuckertwerke competition, whereas we would 
find all the leading American electrical companies competing with 
each other in Argentina and Chile. 

By reducing their selling expenses the Germans have been able 
to sell cheaper apparatus. I think if we were to go to our principal 
competitor in this country and make such an agreement we might 
be called to task on the ground that we were moving against the 
provisions of the Sherman Act. We should like to make such an 
agreement because South America is an immense field. It can 
easily be divided up. In Brazil, for instance, there is a very 
decided pro-American feeling, We do not need to meet German 
competition in Brazil—not always. On the other hand, in the 
Argentine, where there is во much German and English and Italian 
capital, we absolutely have to meet competition. 


Mr. Walter C. Fish, of the General Electric Co., discussed 
especially the labour equation in the electrical industry with 
reference to its effect upon foreign trade. He said :— 

A great many people think there is no nation so industrially 
efficient as we are, but I am sorry to say that is not во. There are 
portions of Europe fully as efficient as we are and paying one-half 
the wages. This brings to my mind the question of not only 
obtaining foreign trade but of subsequently retaining 16, I haven’t 
the slightest doubt that we are going to get more of it. Евресі- 
ally will we get foreign business where the per cent. of labour, so 
to speak, in the value of the product is comparatively small. Our 
start in increasing foreign business will be along such lines. 


He advocates selling combinations among firms operating 
in the foreign field for the purpose of cutting down general 
expenses and likewise to prevent business houses from 
“ needlessly knifing each other." Furthermore, he urges 
“ playing up to the coming generation" by establishing 
trade schools and apprentice systems. He proteste, how- 
ever, that the industry cannot afford the restriction 
of output which is to-day manifest in many direc- 
tions, supposedly due to the influence of labour leaders, 
Kc. “Our costs in this country," concluded Mr. Fish, 


` 


„must be as low as possible—and fair at the same 
time—if we are to have any show whatever where labour 
constitutes an appreciable part of the value of the product 
to be exported. I am familiar with the costs in many 
European countries of articles quite similar to those which 
I chance personally to manufacture, and I tell you we cannot 
afford to go backward.” 

Several firms in the electrical field that have not, indi- 
vidually, any need for common selling agencies, have 
declared for them to the Trade Oommission on the theory 
that such sales facilities abroad would aid the smaller con- 
cerns in the industry. 

Combination with competitors to work out problems in 
connection with specifications is the need of the hour. 

Mr. Everett Morss, president of the Simplex Wire and 
Cable Co., said :—“ If we are going to make a real drive for 
export it might be necessary for us to make a combination 
in some way with a number of our competitors in order to 
work out the question of specifications. Practice in Europe 
is quite different from what it is here. We have in many 
instances got to change the point of view of the foreigners 
before they will take our goods and combination is neces- 
sary to edacational work—to overcome prejudice.” 

If Mr. Morss were to study the “leading English elec- 
trical trade journals” he would find that making the 
market to meet the goods, instead of the goods to meet the 
market, had been one of the great failings for which expert 
observers have condemned British traders. 


CONVERTIBLE COMBUSTION ENGINES. 


(Abstract of paper read by ALAN E. L. CHORLTON, before the 
INSTITUTION OF MECHANICAL ENGINEERS.) 

IT is not the object of this paper to advance the claims of either 
the gas or the oil engine, but rather to direct attention to the 
possibilities of a convertible engine designed to use advan- 
tageously both gas and oil. In surveying the problem in general, 
one night at firet sight say that the combustion engine most read 
to work on differing fuels would be of the self-ignition type, with 
a cycle approximating to that of constant pressure, in which the 
heat of compression is always sufficient to ignite the incoming fuel, 
whether solid, liquid, or gaseous, and the only change necessary 
in going from liquid to solid would be in the fuel-injeotion device. 
In practice, however, owing to the difficulty with solid fuel 
injection, such & type would not prove workable, and even when 
the fuel is firet gasified the results do not justify the complication. 
The problem is better met by trying to oombine known types for 
gas and oil in which good resulta are obtained at the present. 

In the normal engines for both gas and oil, the chief difference 
lies in the degree of compression. Thus the compression of a 
modern gas-engine using ооа] as its basis fuel may vary from 
90 lb. per eq. in, when using coke-oven gas, to 150 lb. per 
sq. in. for producer gas (and even higher if waste gases are 
used from blast-furnaces, &c.). For the liquid fuel engine, 
using crade or residual oils, the compression pressure may ex 
500 lb. per sq. in., ав in the caee of a Diesel engine using tar-oil, but 
may be considerably less if the temperature of ignition is obtained 
by uncooled surfaces, or if auxiliary or pocket-firing is used. 

As between 500 and 150 Ib. there is a great gap, the tendency is 
for practical reasons to combine the lower compression oil-engine 
and the higher compression gas-engine, and thus deal with a 


smaller compression pressure range. The desirable characteristics 


of the convertible engine are :—Simplicity and reliability ; eoonomy 
should be high for each fuel; first cost as little as possible above 
that of the standard engine for each fuel; eaty convertibility ; as 
nearly as possible the same power developed for each fuel. 

The consideration of the subject may be more clearly under- 
taken by dividing the types of engines in use into three groups, 
with further subdivisions, due to peculiarities of design :— 

1, Engines of low compression and low power. 

2. Engines of high compression and higher power. 

3. Engines of medium compression and higher power, 

Group 1.—Ав an example of the first group, we may take an 
ordinary motor-car engine, having a compression up to 90 Ib. per 
вд. in., which, with slight modifications, will run on :— 

(a) Petrol or benzole. 

(5) Good paraffin with an exhaust-heated carburetter. 

(c) Town gas. | 

(d) Producer-gas made from coal or waste combustible 
materials. 

It is designed for and works best on petrol; fairly well, how- 
ever, but not so economically, on town gas; it requires very good 

n; and is not efficient at the low compression with producer- 


ав. 
5 То go further and extend the range of fuels, to use а commoner 
paraffin or a good brand of crude oil, means must be provided 
whereby more heat is available for the ignition and combustion 
of the oil, and this can be conveniently done by the addition of an 
unjacketed portion to the cylinder end, when the engine becomes 
of the hot-bulb type. A change of parts for such an engine does 
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not present any difficulties, and these can be readily made to give 
with any adjustments of compression necessary for the producer- 
gaa the greater heat required for ignition and combustion of 
the oil. The gas fittings are provided with electric ignition, also 
suitable when petrol is used, whilst the paraffin and good crude 
oil would be self-ignited by the hot bulb. 

Comparative commercial results obtained from an engine lately 
bailt with success to work on all usually available fuels, for small 
powers; are as follows :— 


Com- Maximum B.TH.U, per 
pression. pressure. M. E. P. B. H. .- hour. 
Paraffin oil ix 55 210 58 14,500 
Producer gas 90 230 65 12,000 


Group 2.—This group is represented by the Diesel engine, witha 
compression of over 500 Ib. per sq. in., when using tar oils (unless 
an ignition oil is used). As the maximum compression for gas 
(in the normally used type of engine) does not exceed 150 ib. per 
sq. in., it will be readily seen that there are considerable mechanical 
difficulties in building an engine in which both of these com- 
preesions can be obtained, with a reasonable amount of modifica- 
tion, Farther, the Diesel engine has an expensive high-pressure 


500 


Fig. 1.— ENGINE INDICATOR DIAGRAMS, 


air-pomp, which is unnecessary for the ordinary type of gas engine. 

Apart from the mechanical difficulties, we may compare the 
commercial possibilities of this type, the oil and gas sides being as 
follows for engines of the same cylinder dimensions :— Й 
` Approx. B.TM.U. 


Oom- Abnormal 
pression. max, pressure, M. E. P. per B.8.P.-hour, 
Oil engine ave 500 Over 1,000 100-110 lb. 8,000 
Gas engine wes 150 600 80 Ib. 8,500 


These figures show how incompatible the two designs are, for 
they illustrate that the Diese] structure must be built twice as 
strongly for the very high maximum possible pressure, due to the 
fuel valve sticking, &c. The higher M.E.P. used is some compen- 
sation for this extra cost and weight. The mean cylinder pressures 
reveal a still further disadvantage when the gas conversion is con- 
sidered, for there is, besides this high first cost, a reduced power, 
owing to working at a lower M.E.P.—80 as against 100-110 lb. per 
sq. in. А convertible engine on these lines does not seem a 
commercial possibility. 

Group 3.—Engines with a moderate compression suitable for 
developing higher powers, The range of the compression of these 
engines lies in between that of Groups 1 and 2, and usually is 


from 150 to 300 1b. The compression of 150 Ib. is suitable for most’ 


| 


— — — ——À— . 


Fic. 2.—RUSTON CONVERTIBLE ENGINE. 


forms of produoer-gas, but it is not usually exceeded, for the 
reason that pre-ignition of the compressed charge is more pre- 
.valent in very high compression gas-engines, On the other hand, 
it is necesesary for all compressions below self-ignition com- 
pression, as in the Diesel, to employ some auxiliary means to 
obtain the necessary height of temperature for the proper com- 
bastion of the residue oil. Normally, the additional heat is 
obtained by an unjacketed surface or combustion bulb at the 
cylinder end. For the lower compression, such as 150 Ib., a satis- 
factorily running oil-engine is obtained ; the economy, however, is 
not quite so high and the range of fuel not so fully extended. 

The various devices employed in and around the question of 
temperature, compression, and convertibility of this group of 
engine, may be considered by subdividing it under the following 


(а) Engines working with a compression not exceeding 150 lb. 
both for oil and gas, and which may employ pocket-firing with or 
without air-injection for one, and electrical ignition for the other, 
or some combination, the smaller compression not involving 
material mechanical change of the parts. 

(5) Engines working with a higher compression for oil than 
€ rhea 5 of the combustion chamber by 
substitu of a part for oil as against a part for gas; otherwise 
maintaining the simplicity of both types. : 


(c) Engines obtaining the necessary change from gas to oil by 
temperature control of the air charge, together with alteration of 
the valve eettings. 

(4) Engines employing the super-compression of Dr. Dagald 
Clerk, to control effectively thereby the compression required for 
either fuel. (Final ignition temperature by other means.) 

Under subdivision (а) there is a large number of engines which 
are used only for oil, but which might, without material altera- 
tion, become effective in the use of gas, although the whole com- 
bination is not as efficient as the highest individual member. As 
an instance of this division, there is the two-cycle Bolinder engine, 
at present only used for oil, although originally used by Day for gas. 
When made with a stepped piston, with uncooled oylinder-head 


replaced by a water-cooled one, a gas-engine for small powers is 


more or less effectively obtained. 

For larger powers it ia usual to separate the air and gas in the 
pump, and the engine becomes therefore not quite so simple a 
proposition to change over from the use of oil to the use of gas. 
In the four-cycle engine, the change from oil to gas involves an 
exchange of the unjacketed part of the combustion head for that of 
а gas type, with electrical ignition. | 

A variation of this type, employing air-injection for the fuel, 
combined with pocket-firing for the ignition of the charge, 
secures considerable economy when used with oil. 

In considering division (0), a comparison of its possibilities for 
engines of the same cylinder dimensions is as follows :— 


Com- Abnormal B. TH. b. 

pression. max. pressure. M. E. P. per B.. .- hour. 
Oil eng ine * 950/280 600 80 8,100 
Gas engine ane 150 600 80 8,500 


It will be seen that the outputs, &c., bear a great similarity. 

Farther, the diagrams actually taken with oil and gas are very 
similar (fig. 1). 

The possibilities of this type of engine appear to be very great, and 
an engine of the kind, made in considerable numbers, is shown in 
figs. 2-4. 

The only change involved in converting from oil to gas lies 
around the combustion bulb of the oil engine, in which the fuel oil 
is injected, and in the change from an oil-type to a gas-type piston. 

Group (c).—The use of the arrangements grouped in this 
division may be said to be one of mechanical and constructional 
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FIG. 3.—ABRANGED FOR OIL. FIG, 4.—ARRANGED FOR GAS. 


convenience, for they can hardly be defended on the soore of 
efficiency. In one method the jacket of the cylinder cover or 
breech-end is formed to withstand a pressure, and is worked in the 
manner of a boiler. The increased heat is impressed in the charge 
of air during the compression stroke to raise the temperature 
sufficiently to afford ignition. This arrangement thus replaces the 
hot bulb or unjacketed end of the cylinder. It has some advan- 
tages, in that it is perhaps more controllable, and the steam gene- 
rated may be used for some useful purpose, perhaps in conjunction 
with an exhaust-heated boiler for an auxiliary steam cylinder on 
the main engine. The water injection of some hot-bulb engines is 
also done away with. This type of engine is unusual in practice. 
When in use as a gas engine, such a convertible engine would have 
to dispense with the pressure-jacket temperature when using the 
lower compression and temperature needed for such an engine. 
The valve-setting of an engine may be modified to give suitable 
compressions for oil and gas; this сап be worked in conjunction 
with the temperature arrangement just deacribed. 

Group (d).—The Clerk super-compression engine is a much more 
suitable and promising type for dealing with the variable com- 
pression problem of the convertible engine. In this engine 
an extra charge of air or inert gas is added to the working mixture 
at the end of the suction-stroke. By this means, owing to the, во 
to speak, watering of the charge, much lower maximum flame 
temperatures are obtained and a higher mean cylinder pressure 
rendered possible. For the purpose of the convertible engine, it is 
mainly suitable, as by varying this amount of added air the oom- 
pression can be adjusted between wide limite, the final tempera- 
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ture being controlled by any of the previously indicated means. 
For instance, with a compression of 300 lb. maximum, the full dis- 
placement of the air-pump may .be used; for the lower com- 
pression of the gas-engine one can, by any suitable valvular means, 
such as an ordinary by-pass, reduce the amount of discharge as 
required. 

The commercial value of this type has hardly been determined 
in practice, but it would almost appear that its possible usefulness 
will only come in for large engines. 

The conclusion the author arrives at is that, for powers up to 
say 1,000 B. H. P., the type of engine represented by the Ruston,” 
Class B, is the most suitable as a convertible engine, whilst 
for still larger powers, when tandem engines and size and weight 

of removable parts become a problem, the Clerk super-compression 
type offers very interesting and hopeful possibilities. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week, Correspondents should forward their communi- 
cations at the earliest possible moment. No tetter can be published 
unless we have the writer's name and address in our possession, 


Automatic Lift Accidents. 


I was very much interested in the article by Mr. F. Broad- 
bent under the heading of '' Automatic Lift Accidents," also 
the correspondence which followed. 

In Mr. G. Rosenbusch’s letter, he mentions seven important 
requirements for an elevator. There is still one more in my 
mind, which is of very great importance, i.e., that an appli- 
anee should be on the control board to prevent anyone taking 
the car away from the floor at which it has just stopp 
without giving the person inside the car time to open the 
door, which means that unless he presses the stop button, 
and then re-presses the floor he wants, he will be tuken to 
that floor which the button is pressed from. 

Only the other day 1 was in a push-button elevator with a 
gentleman friend, and we had landed at the middle floor, and 
he was just about to open the door, in fact, his hand was on 
the lock, when somebody at the top floor pressed the button, 
and started the elevator upwards. 

І might mention that to open this lock one has to put his 
fingers in a small slot in the door, and it is quite possible that 
these can be caught; but, of course, there is a etop-button 
in the car. One may not think of this at the time, and 
perhaps if the hand was caught, he could not reach it, and a 
serious accident would possibly be the result. 

There are many push-button lifts on this market which do 
not provide any safety in this respect, though I know of 
one or two which have special relays which make it пирон- 
sible to nove the lift after the button has once been pressed 
in the car, until the door has been opened and re-closed. 

At the sune tune, the rule which has first consideration with 
many purchasers of an elevator is " What is the lowest price 
for which 1 can get an elevator? "" without their taking inte 
consideration what they are actually getting for their money, 
and as long as it goes up and down they seem satisfied, 

{п шу opinion, an elevator that is not installed with regard 
to sufety is dear at апу price. 

І trust this letter will not be too late. Unfortunately we 
are so far from the home country that we cannot enter into 
diseussions on the different electrical subjects which are 


printed in your valued paper. | 
Harry E. Lintott. 
Brisbane, July 20th, 1915. 


American Trade. 


Your correspondent * P.R.” (ELO. Rev. July 30th) waxes 
sarcastic at my expense on American methods of conducting 
export business. However, as he places us in the same class 
with his own countrymen, I have no kick coming. 

The point L was attempting to drive home was merely this: 
The exigencies of the business situation at present аге such 
that the British manufacturers, apparently, are not able to 
supply their home commercial demands, while Americans, for 
the same reason, are suffering from a dearth of orders. From 
our point of view this situation, we think, cannot last for 
much more than à year, consequently, if we сап Мер out our 
British cousins, the temporary relief would not be sufficient 
to go to any great expense, and hence the suggestion in inv 
last letter. It is only а sinall matter for the British electrical 
engineer to study out, as the consumer would never know the 
difference. 

America, that is, the U.S.A., is naturally selfish in its own 
interests, for our country is large enough to take care of its 
own products, and it is merely in cases of this kind, where 
the balance is so vastly upset. that we should try and adapt 
ourselves to circumstances while they last Our export busi- 
ness, While apparently very strenuous on the surface, is really 
not much to boast of. as a chsual perusal of some of our com- 
merce reports will show. There is a vast array. of figures 
and so-called facts, but, Judging from a few inquiries among 
the trade, they don’t seem to be thought much of. Many 


factories in this country object to any sort of export business. 
They consider it too much trouble to examine credits of pros- 
pective foreign customers, and, therefore, demand cash with 
B.L." P. R.“ points out the take-it-or-leave-it’’ policy of 
the British manufacturers, and as а fairly extensive traveller 
I can vouch for the truth of it. The reason for this ja that 
Britain's Colonies are su tremendous that they take, perhaps, 
75 per cent. of her foreign exports. However, she 1s dealing 
with her sons or grandsons, who think ' there із no place like 
home," and so are perfectly satisfied. 

The reference to Germany is quite true and very apropos: 
she is, perhaps, the best producing " nation, and she must 
have an outlet somewhere; consequently, her policy is“ Get 
busy," no matter what the cost, nor how you do it, get 


orders!“ 
| E. W. Stevenson. 
Brooklyn, U.S. A., August 21st, 1915. 


“For Those in Peril on the Sea.“ 


The further outrage on humanity in the sinking of the non- 
combatant liner Arabic is yet another reminder of the dangers 
to which our brave seamen are subjected. Since the declara- 
tion of the blockade by Germany, the crews, and, in many 
instances, the passengers also (including men, woinen and 
children), from no fewer than 42 ships have been received 
into the various Sailors' Homes and Institutes of the British 
and Foreign Sailors’ Society. The rescued seamen. have 
received food and shelter and medical attention at the hands 
of our missionaries, and in not a few cases an entire outfit 
of clothing has been provided. This work has been under- 
taken in our homes at Aberdeen, Barrow, Falmouth, Milford 
lIaven (where the victims of the Falaba were received), Wey- 
mouth, Havre, Las Palinas, and Buenos Aires. 

In addition to this practical ministry, the Society has dis- 
tributed nearly 50,000 warm woollens to the men of the 


.British Navy and mereantile inarine, the mine-sweepers, light- 


house and lightship keepers, etc. At least two tons of bright. 
readable literature have also been dispatched. In view of 
the coming autumn and winter, may I venture to enlist the 
sympathy and practical support of your readers in this great 
work? In addition to funds, the Society would be very grateful 
for gifts of clothing—suits of clothes as well as underwear— 
woollen garments, magazines, books, games, ete., to be sent 
to our headquarters, The Sailors’ Palace, Commercial Road, 


London, E. 
Radstock, 
President, B. und Е. Suilors Society, 
The Sailors’ Palace, | КА 
Cominereial Road, London, В. 
Seplember, 1915. 


Trade Entente after the War: The Other Side of the 
Question. 


The writer of the “communicated” article in the Review 
under the heading Trade Entente after the War,“ seems to 
have arrived at a number of conclusions in regard to the 
proposed action to be taken by the Allies in the commercial 
world after the war, and some of these are so extraordinary 
аз to call for reply. He (the writer) appears to consider that 
a policy of masterly inactivity would be the most advisable 
one for the Alhes to pursue. The present writer begs to dis- 
agree, und with all possible emphasis, and therefore he 
tukes some of the statements concerned and will try to deal 
fuithfully with Шеш. 

The first one to hand runs: The purchase of the best 
goods In the cheapest market is the foundation of all successful 
trading. Any other system which, by imposing artificial 
restrictions, seeks to evade this unalterable fact, 1s certain to 
defeat its own end." That is to say, if the Allies adjust 
their tariffs, or introduce new tariffs, to restrict the entry of 
German goods into the Allied countries or their colonies, the 
arrangement would fail. The effect of German tariffs upon 
British goods is to exclude or penalise British goods, and 
what is sauce for goose is sauce for gander. ** The purchase 
of the cheapest goods is the basis of trade” : it is only one 
of the elements of successful modern business. Another 
element is to crush all competition and then make vour own 
price, which is what the Germans will do with us if we do 
not alter. We must respect the laws of sound commercial 
trading, and let the German make his own. l 

Then our old friend, the Free Trade plank, turns up next, 
to wit, the argument of the special geographical or tradi- 
tional or climatic advantages possessed by certain German 
products, in whieh we, the Allies, are lacking. We are told 
that we cannot bope to compete in toys. Well, our children 
will not be without toys this Christmas, in spite of the 
absence of the usual German article. We refuse to believe 
that British workers cannot make toys to compete in price 
ov quality with the alien enemy once they are placed on equal 
footing as regards tariffs. The toy industry Is instanced as a 
speciality of the Germans; on our side we have cotton in 
Lancashire, qnd South Wales steam coal, mentioned. He 
says: ‘Тһе exports of cotton . . . . have maintained u 
steady level” (that is from Lancashire). In his book, Fields, 
Factories and Workshops," Kropotkin says in Chapter I: 
At the present time, 7.0... 1808, Germany remains tributary 
to Lancashire for the finest sorts of yarn only.” Now the 
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tinest counts are necessarily the most expensive. So that the 
steady level mentioned is the level of value only, the quantity 
is greatly reduced from that of a few years ago; the Germans 
шаке the coarse counts and will gradually cease to buy even 
the fine ones. So much for the geographical advantage 
theory. We can make toys, and the Germans cotton goods, 
but we cannot sell our products in Germany if there is a 
tariff in Germany and none in this country. 

Again, we are told that "in the electrical engineering sec- 
tions the Germans have built up a colossal. system of speciali- 
sation . . . the result being that British machine makers 
have been able to obtain certain machine parts from Germany 
cheaper and better made than from any other source. If 
these supplies are stopped . . . the British makers will 
either have to put in inferior parts, or pay extortionate 
prices," Quite so; the specialisation may be exemplified by. 
the A.E.G., which makes electric trains, motor cars, tires, 
motors and dynamos, electric cables, colliery equipment, and 
on; all the goods, in fact, which would be made by a 
dozen British firms of specialists. The A. E. G. are thus 
enabled to specialise in selling all these goods in our markets 
at prices below our own cost prices. Some time ago the 
writer had occasion to work up some details in regard to a 
proposed agency in Germany for a British cable firm. The 
(зегшап goods were copied to the last stitch, and it was then 
‘ound that their selling prices" were 10 per cent. below our 
cost prices. And to our cost was to be added freight, duty, 
and profit. No one will be surprised to hear that we do not 
make a lot out of the Conan шошо. On the other hand, 
there are firms in London which eell German-made cable, 
but which figure as all-British cable firms. "They have no 
cable works in this country. Again, we refuse to concern 
ourselves with any fear that British machine makers will be 
inconvenienced vy the absence of any German-made parts 
or fittings, or that they will have to substitute inferior material. 
Rather will their own work be better in the absence of the 
1 add German machines, which are protected in Germany 
bv the artificial restrictions which the writer advises the 
Allies to avoid. When the Allied Governments give the lead, 
individual firms, and the various associations and business 
erdanisations will fill in the details, so that we can have a 
tariff or prohibition upon such articles as we can do without 
trom Germany. We suppose that the construction of German 
tariff was based upon the sound economic principles 
zoverning the laws of fair and legitimate trading,“ and, if so, 
tho same remedy wil answer our purpose. Really, leaving 
the main issue for з moment, it is astounding to hear that 
the Huns are still entitled to fair and legitimate dealing; 
but perhaps the writer does not mean this. 

Then the writer goes on to say that the mutual interests 
of the Allies will be best served. . . not by artificial restric- 
tions . . . but by improving and strengthening their own ” 
commercial systems. 
Allies can only improve their own lot by fighting the German 
with such ''artificial restrictions" as they can command. 
For several decades the Germans have used their Zollverein 
union, their bankers' trade assistance and eubsidies, in the 
war on British commerce. For the Allies to use the weapon 
of the tariff collectively and reciprocally against the common 
enemy would, we are asked to believe, be ineffectual. If that 
be true, it would be useful to have it explained in a little 
inore detail. One thing it is certain a tariff would accom- 
phish. It would close the doors of many offices in our towns 
and cities where hitherto Germans (naturalised and Anglicised, 
er not naturalised and unashamedly German) have hitherto 
been installed. Their mission has been to sell all sorts of 
Geran goods from electric cables to superheaters. The only 
rates they pay on account of their businesses are included in 
the оћсе rent; their goods рау no toll to balance the rates 
and taxes of the native British factories, with whose products 
they compete. Even a beneficent Government gave them a 
vote in the affairs of the British Empire, so that they could 
support Free (and legitimate) Trade for the Fatherland in 
Britain and some of her Colonies. 

Frankly, we do not believe the writer when he says that 
t^ cut off communication with the commerce of Germany 
would һе to mutilate the whole body commercial. At any 
rite, with one or two exceptions we have jogged along quite 
nicely for one year without their products, and are arranging 
to do without the remaining one or two articles by making 
them ourselves. То so continue without their services will 
d » more for ua than to restore business after the war to the 
status quo. To counsel returning to business as usual is to 
пасе a strong inducement to our Allies to follow the line of 
least resistance. and buy again from Germany. Let us take 
warning from Italy, and say from now Тап off." If the 
Kaiser had been asked five years ago as to the possibility of 
the Allies joining against him, would he have admitted the 
hikelbood of such a contingency? Well, it has occurred, and. 
сл the same line of argument, it is also possible to take joint 
commercial action against him. It is not necessary to discuss 
the means or process of such action, or whether this or that 
st of men will or can do it; we must not allow Germany to 
cet в new footing. and we must take action in the British 
Каре, even though the joint action of the Allies does not 
. 1. 

No drivel about ‘cold dispassionate laws of commercial 
systems” will avail us to day or on the day that peace is 
declared. The Huns have respected no laws, written or un- 
written, have allowed no claim on the part of nations under 


This is rather a paradox, because the: 


signed treaty, have granted no protection on the grounds of 
either age or sex, and suffered no consideration of any sort 
to turn them from their determined course. Their only 
"cold dispassionate ’’ law has been that might is right. The 
world will not be safe until they are out of action in both 
the military and business sense, for their coinmercial morality 
is about on a par with their military traditions, and a trade 
entente will, therefore, be for the Allies in the najure of a 
measure of self-defence and a ineans of completing the task 
which we hope the Allied armies will duly accomplish in the 
not distant future. 

Commercial, 


Selling Organisation in the Electrical Industry 
after the War. B 


It may be interesting for your readers to be impreseed with 
a few facts which have just been brought to my attention. 
Although they apply to the Spanish market, their general 
consequences will bear also on all neutral markets, ahd 
indirectly on the Allied markets. | LUN 
As you may happen to know, the ition of the electric 
lamp industry in Spain was, up to a few weeks ago, almost 
the following :— : UN E 
Spanish industry produces Spanish-made lamps at cheap 
prices, yet there was an opening for foreign industry in spite 
of the heavy import duties in Spain. A a 
Since the entry of Italy into the war, German lamps have 
been almost entirely prevented from entering Spain. Now, 
however, I have definite information that German well-known 
brands are entering again in Spain from Switzerland, where 
factories have been staried under Swiss names and their pro- 
ducts are allowed to pass through France as being Swiss goods. 
In such a way those so-called Swiss lamps are offered 
approximately 30 per cent. cheaper than any other lamps 
from the Allied countries. | 
It is a matter of urgency that the attention of the French 
Government should be drawn to the fact_that some Swiss 
products are not purely Swiss, but conceal German origin. If 
we fail to stop such kind of competition during the war, what 
will happen after the war when, apparently, all German goods 
will be naturalised Swiss or Dutch? This question is of the 
highest importance, and steps should be taken in France to. 
examine the position. | | 
Incidentally, I wish to point out that the very low quota- 
tions adopted now by German manufacturers in the шр 
business for their export goods show that, as has been tol 
in different quarters, the German industry is working heavily 
on stock and making ready to overflood all neutral markets, 
and thence our own countries, after the war, if we do not 
effectively stop the leakage, not merely with certificates of 
origin, but by an absolute control of the producing industries 
and their ultimate nationality. | | 
We should be really too simple if, after the terrible strain 
put on all the Allied countries. we were not intelligent enough 
to reap also the benefits of our sacrifices. | 
К. Steylaers. 
London, E.C., September 2nd. 1915. ы 


Advertising. 


I should like to ask the firms who advertise in the ELEC- 
TRICAL REVIEW why it is they do not give the names of their 
representatives or agents in foreign countries. Here in the 
Argentine Republic it is often difficult to find out the repre- 
sentatives of a certain firm, and reference to English tech- 
nical papers very seldom helps one. Small matters such as 
these all help to strengthen British interests, which now more 
than ever should be strengthened, so that we may be the 
better able to secure a large proportion of the orders that 
will surely follow the cessation of hostilities. 

River Plate. - 

August 9th, 1915. 


Australian Steel.—A correspondent has sent us а copy 
of the admirable souvenir of the opening of the new steel works of 
the Broken Hill Proprietary Oo., Ltd., at Newcastle. N. S. W., the 
illustrations in which show that & very serious and promising 
effort is being made to establish the manufacture of steel in the 
Common wealth, and to turn to advantage the company's valuable 
deposits of iron ore, which has an average richness of no lesa than 
68 per oent. metallic iron—more than twice the content of our 
Cleveland ore. The plant is of the most modern description, and 
has been laid out with a view to facility for extension ; at present 
one blast furnace is at work, and supplies pig-iron which is con- 
verted into steel in open-hearth furnaces, after which the metal is 
rolled into rails or merchant sections on the spot. The existing 
equipment has a possible output of 120,000 tons of steel rails per 
annum, but the average imports of rails into Australia amount to 
150,000 tons per annum, and the demand will probably increase 
enormously ; in 1913 the total importa of iron and steel were 
valued at 7! millions sterling, so there is obviously ample scope for 
the new works, Electric power is provided by a number of 
500-КҮ. D.C. generators and vertical high-speed engines, apparently 
of British make, but details are lacking on this point. 
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THE BRITISH ASSOCIATION. 


THe Manchester meeting of the British Association for the 
Advancement of Science opened on Tuesday evening with 
the delivery of the presidential address by Prof. Arthur 
Schuster, in the Free Trade Hall. The scene was vastly 
different from that depicted in an old print of the B.A. 
meeting in Manchester in June, 1842, when Lord Francis 
Egerton delivered his presidential address in the Friends’ 
Meeting House in Mount Street—less than a stone’s throw 
from the Free Trade Hall—to an audience composed, in 
part, at any rate, of estimable ladies in poke bonnets. 

Since the British Association first met in Manchester, over 
70 years ago, civilisation and science and industry have 
made rapid strides. The year 1842 wasa year in which 
** people still talked of electric cables with bated: breath," as 
one Manchester man has aptly described it; and certainly a 
casual glance backward brings instantaneously to mind 
innumerable discoveries of far-reaching importance and value 
which have been made since Manchester firat entertained the 
British Association. 

The Association met in Manchester in 1861 and in 1887, 
and the meeting in the latter year still holds the record in 
point of attendance of members in this country, 3,838 
persons being present. Under happier circumstances, the 
present meeting would probably have been not one whit less 
successful, judged from the standpoint of numbers ; and the 
Manchester that is accustomed to big things was fully 
determined, when the invitation to visit the city was 
extended to the Association two or three years ago, to make 
the 85th meeting of that august body a record. As it is, 
the attendance of members is round about 1,200 or 1,300 ; 
and although the number is small by comparison with that 
of previous years, the officials are perfectly satisfied, having 
regard to all the circumstances. | 

Prof. A. Schuster, the President, is, of course, no stranger 
to Manchester. His father was once in business in the 
city, and he himself was at one time a student, and later 
an honorary demonstrator at Owen's 

llege—now the Victoria University 
of Manchester. In 1881 he was ap- 
pointed to the newly-founded chair of 
Applied Mathematics at the University, 
and in 1888 became Professor of Physics 
and Director of the Physical Labora- 
tory, holding the office until 1907. р" 

The various Sections are meeting in 
the theatres of the University, in the 
Dover Street High School close at hand, 
and at the Municipal School of Tech- 
nology, which is a good distance away 
in the centre of the city. The Engin- 
eering Section (d) is holding ita meetings 
in the Engineering Department of the 
University. The programme of papers 
arranged for submission covers a wide 
field, but practically the whole of the - 
session on Thursday was to be devoted : 
to Manchester municipal engineering 
undertakings, in which, of course, the 
electricity undertaking and the big 
Barton project hold prominent places. 

Of wider interest, public speculation 
was mainly directed to the discussion 
on means for the promotion of industrial | 
harmony in Section F (Economic Science) between repre- 
sentative gentlemen—employers, trade unionists, and 
economists. This subject is one of deep and vital import- 
ance to the country, to its commerce and its labour, and 
_ the liveliest interest was manifested in the subject, even 
before the discussion was entered upon. Any suggested 
means to hasten the time when sudden disturbance and 
shock to industry through lack of ‘industrial harmony 
shall cease, merits, and will assuredly receive, the closest 
and most careful consideration. 
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Presidential Address to the Engineering Section, 
by H. 8. Hele-Shaw, F. R. S. 


(Abstract.) 


THE time is not an ordinary one, for the war which a year 
ago cast its shadow over the meeting of the British Associa- 
tion in Australia hae, as the months have passed by, gradually 
unfolded the most terrible page in the history of the world. 
It is terrible not merely because of the frightful slaughter 
Which has taken place and which will yet take place, owinz 
on one hand to the gigantic armies employed, and on the 
other to the nature of modern warfare. | do not know which 
will hereafter. stand out in the blackest light- the callous 
disregard by our enemy of the recognised: laws which have 
governed. Warfare amongst civilised countries hitherto, or the 
fact, of which there is now. abundant and overwhelming prool, 
that this country, while animated only by peaceful intentions, 
Was Itself the real object and ultimate aim for the destructive 
effort of our enemy, 

Fortunately we now all know that our determination at any 
cost to ourselves to stand by our treaty obligation to a 
weaker country was really a fateful moment in the history 
of our Empire. Had we then, failed, such failure would have 
spelt our own doom. 

We are told by soldiers that practically any applications of 
science constitute legitimate warfare, und that the only way 
to escape from destruction ourselves is to employ all the 
resources of science in our own defence. It is on these 
grounds that the ineeting of the British Association for the 
Advancement of Science has been held this year, because 
science is proving such an all-important factor in the present 
war. 

The mere holding of this meeting, however, with a vague 
sort of idea that science is associated with war, does not 
meet the real needs of the case. Our failure in this war means 
the loss of what has been built up in so many centuries, and 
what we value above all other things, viz., our freedom, and 
that this loss would be accoinpanied by atrocities and degrada- 
tion beyond the most savage happenings of the past. It 
behoves us all, then, who are members of it to show that 
the British Association, which has rendered such great ser- 
vices to the country in the- past, ean bear its share of the 
burden to-day. . 

It remains to consider the best way in which such a work 
can be carried out. I suggest that we continue the three 
Research Committees already in existence. but do not ineti- 
tute a fresh one, forming instead a special committee. the 
purpose of which I propose to lav before you. Before doing 
this, I should like to point out that the very fact that engi- 
neering constitutes such an important feature of the war has 
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prevented our having, as often in times past, papers on mili- 
tary and naval subjects, such as warships, armour, projec- 
tiles, etc. Hence, the 24 papers before the Section deal with 
engineering science generally; they are of a high scientific 
quality, and quite as important in character as those of 
former years, and in several cases they touch closely on sub- 
jects bearing on the war, such as these on wireless telegraphy 
and traction. 

The object of the proposed committee is two-fold. The first 
of these would be to undertake any work which may be of 
use in an advisory capacity or by research, or, indeed, in any 
other way for direct assistance in the war. One step will be 
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to place ourselves at the service of ihe Ministry of Munitions 
for such work. 

With regard to the second purpose, the matter stands on a 
rather different footing. We were in many respects quite 
unprepared for the war on which we have entered, and though 
this offers one of the most powerful arguments in refutation 
ot the charge that we deliberately entered the war for sinister 
purposes, it will be very disastrous if we repeat our unpre- 
paredness when. the war ceases, and we shall deserve the 
worst that can happen to us. When peace is concluded, it 
will only be a prelude to another war, and a war which will 
гесопипепсе with far greater energy on the part of our enemy 
tban before—viz., the war of commerce—and the latter will 
be almost as serious for us as the more sanguinary one. This 
will be so even if we are victors. for after a long war the 
difficulties of the victors are often greater than those of the 
conquered. The conquered have their attention directed to 
the reparation of losses and are inspired by a patriotic desire 
to submit to losses for the sake of their country. The victors 
are in the frame of mind which expects everything to be 
easy. 

Remembering how swiftly we relapsed into national ease at 
the end of the Boer war, it behoves every man who can do 
s> to take his share in making ready for the terrific struggle 
Germany is certain to put up in the arts and manufactures. 
We shall better appreciate what this competition will mean 


if we consider the marvellous progress made by Germany’ 


during the last half-century in the arts and manufactures. 
Although we cannot say that this is absolutely measured by 
progress in the production of iron and steel, or even say that 
the corresponding rate of increase in production during that 
period by this country directly measures our progress rela- 
tively to Germany, still it does afford some indication in the 
case Of the engineering industry. The four diagrams, figs. 1, 
2. 3, and 4, represent annual production in ordinates and the 
corresponding years by abscisse. the production of the United 
Kingdom being shown throughout in full lines and that of 
Germany by dotted lines. Taking first fig. 1, we have the 
actual production of pig iron for the last 50 years, and we 
can eee at a glance the much more rapid rate of comparative 
production in Germany in recent years. When we come to 
the percentage relatively to the world’s production, we see 
that while Germany is steadily rising, even in comparison with 
the whole world output, the production of the United King- 
dom is falling at an even more rapid rate than that of Ger- 
шапу is rising; for, whereas 50 vears ago it was more than 
half the production of the whole world, it is now only 13 per 
cent., whereas Germany's percentage, which 50 years ago 
was only 10 per cent., has now risen to 25 per cent. of the 
whole world production. 

Figs. 3 and 4 tell the same tale, except that the relative 
production in steel of this country is now only 10 per cent., 
Germany keeping for many years the satisfactory figure of a 
quarter of the whole world's production ; and it 1s. of course, 
quite familiar matter that, as far as science and discovery 
go, Germany owes her growth in steel production largely to 
the diecoveries in this country, although in the case of the 
Bessemer steel process, she evaded the payment of royalties 
in making use of the invention. We know that the same tule 
is to be told in many other industries, such, for instance, as 
the chemical industry, and we are now suffering severely 
from the want of the very dyes which were invented by one 
at our own countrymen. 

I cannot help recalling the astonishment with which I 
found in South Africa that, when there was a huge scheme 
of electrification effected, the enormous amount of material 
which Germany supplied was for what the public mostly 
believed to be a purely British enterprise. I also have reason 
t» know that the supply of machinery to New South Wales 
from Krupp in some cases exceeded by as much as ten times 
in amount the quantity supplied by British firms. The prices 
were no higher, in spite of the 5 per cent. advantage to this 
country. The delivery of the goods was on the one hand 
х. netimes inordinately delayed, though scrupulously punctual 
in delivery on the other. 

Now, when we look closely into the causes of Germany's 
wreat advance, we can learn lessons which we have been 
culpably slow to take to heart. Although there are other 
causes, first and foremost. and overshadowing all others, is 
the determined and whole-hearted organisation of German 
industry I see it recently stated that the Sheme above 
referred to (the Victoria Falls scheme) was lost to this country 
pecause the industrial banks of Germany backed their own 
manufacturers, and this is no doubt partly true. Germany's 
power in war is admitted to be her mechanical organisation, 
and the organisation of every material and engineering force 
t trat end. Just as striking, if not more ко, is her organisa- 
tion for the arts of peace, and I lately heard а very shrewd 
man of affairs express his amazement at Germany's entrance 
into war. when by peacefully pursuing the wav she was going 
-he wonkd have dominated the world commercially in a few 
years time, and, in the words of the speaker, might in many 
manufactures have made us practically bankrupt. It is un- 
doubtedly in the matter of scientific organisation even more 
than the organisation of science that Germany has achieved 
cuch wonderful results, and it is. therefore, in this direction 
that we must leave no stone unturned if we wish to have any 
chance of holding our own in the future. 


(To he continued.) 


LEGAL. 


MANCHESTER MUNITIONS PROSECUTION, 


THE Record Electrical Co., Ltd., of Broadheatb, near Manchester, 
summoned at the Manchester Munitions Tribunal, on Wednesday, 
mber lst, before Mr. P. W. Atkin, Arthur Mantle, of Sale, 
Cheshire, for leaving work without giving notice, contrary to 
Bec. 4, Sub-seo. 5, of the Act. The firm's representative said that 
the company were sut-contractors to other electrical engineering 
firma, and were indirectly engaged solely on Government war oon- 
tracts. He admitted, however, that they were not & controlled 
establishment, but submitted that for all practical purposes.the 
Act applied to their workshops. The complaint against the 
employé was that on August 27th he suddenly threw up his work 
without giving notice, hís complaint being that the firm refused to 
pay him the standard rate of 39s. per week, plus war bonus. The 
reason (continued the firm's spokesman) they declined to do this 
was because the defendant was only 19 years of age, and he was 
only entitled to (approximately) 20s. per week. The firm, however, 
were paying him a good deal more than that, but still he was not 
satisfied. In the first instance the youth obtained work at their 
establishment by making s false statement as to his age; he said 
he was 22, but he was found to be three years younger, by the 
Union representatives. The action of the defendant had stopped 
the completion of an important contract for Scotland. 
The CHAIBMAN said he was afraid the complainants had no 
jurisdiction, as their place was not a oontrolled establishment. | 
The firm's representative replied that a communication had just 
been received from the Ministry of Munitions ordering them to 
supply a weekly list of the goods manufactured. It had also been 
intimated that war badges would be supplied in the course of a few 
days. To all intents and purposes they were a controlled esteb- 
lishment. He farther pointed out that the defendant had not 
abided by the rules of the Electrical Trades Union, which clearly 
specified that all complaints should be made through them, and 
that no stoppage of work should ensue. | 
Replying to the Chairman, the DEFENDANT ssid he would not 
resume work except at the full rates. | 
The CHAIRMAN said that, in view of such a stubborn attitude, 
the young man would have to " play " for six weeks, and he hoped 
the firm would not give him a certificate to go elsewhere. 
Employers in the electrical engineering trades required men of 
more amenable disposition to work for them. 
The case was dismissed on the technical ground that the Court 
had no jurisdiction. ы | 


A CASE BEFORE THE MUNITIONS TRIBUNAL AT BLACKBURN. 


Ат the first sitting of the Munitions Tribunal for Blackburn and 
District, on September 2nd, Messra. Dick, Kerr & Co, electrical 
engineers, Preston, alleged that a workman, Ernest Wilkinson; 
fitter, of Burnley, had left his employment without permiesion. 
Wilkinson said he left Preston because he could not afford to stay 
there any longer. During the last six weeks he was with the 
firm he only worked ordinary time. The chairman announced that 
the case would have to be adjourned, as the firm desired to obtain 
further information for the Ministry of Munitions. The case wae - 
accordingly adjourned, 


WAR ITEMS. 


Rathenau Optimist and the Turning of the Tables.—We 
see that Doctor Walther Rathenau has again been delivering an 
extraordinary speech at an extraordinary meeting of the Allge- 
meine Electricitáte Gesellschaft. The news comes by telegram 
via Amsterdam through the medium of Reuter. Some other 
remarkable utteranoes of this gentleman were reoorded in the 
ELECTRICAL REVIEW for January Ist, 1915. Really we во 
his remarke would have little concern for us here were it not for 
the fact that he made them at a meeting of a company which in 
normal times manufactures chiefly electrical engineering require- 
menta, Now he ia, of course, turning out unprecedented quantities 
of war materiale, and is anxious to see the new War Loan of his 
Hunnish Fatherland a brilliant success. We observe that his com- 
pany has taken £500,000 of the said loan. That he and his company 
have had pest anxieties regarding raw materials, and that the 
blockade has really affected his operations, we can well believe, but 
let his observations in the course of a “highly optimistic speech " 
speak for themselves: 

"Our auziety concerning raw matoriels has completely gone. 
The blockade no longer affects us, On the contrary, the tables 
have been completely turned. 

“The country which declared a blookade against Germany, 
hoping to exhaust us industrially and kill us economically, suffers 
most heavily from ite own blockade, while we, in spite of the 
blockade, are able to continue our immense work, producing un- 
precedented quantities of war materials, 

We see that Great Britain works hard to raise means for foot- 
ing bills amounting to thousands of millions, while we who are 
now used to domestic economy have escaped economic embar- 
rasament, and once more foster the hope that brilliant subscrip- 
tions to the new war loan will confirm our independence 
abroad. | 


- 


No doubt in due course further referenoes to the speech will 
come to us through our ordinary channels. Can it bethat Walther 
Rathenau, too, is blinded. concerning the small effect of the 
blockade upon the inhabitants of these islands? The “ turning of 
the tables will be another interesting operation when the A. E. G., 
finding its occupation as munition-maker gone, tries to recover its 
lost export eleotrical trade. We venture to predict that it will 
have little agsistance from the British Empire, and probably about 
as much from the Allies when it revives its efforts in that connection. 
German diplomacy may raise all sorts of confusing issues, but 
Teutonic traders will not be able to obscure their country's record 
of systematic barbarism, and they will not be able to wipe out of 
the recollection of buyers the revelations of trading trickeries that 
probably nothing but this war would have made before the eyes of 
the whole world. Let us hear Doctor Walther Rathenau's views on 
this matter. Even our American friends in their investigations 
of the South American market have found out the ways of the 
German banks in disclosing American prices and other secrets for 
the benefit of German firms. These mean and deceitfal practices 
are referred to on another page of this issue. 


Disgruntled Technicists. — The Higher Techniciste " who 
have been appointed to posts as temporary assistants under the 
German War Office have expressed some dissatisfaction in the 
matter of the pay and the uniform accorded to them. The 
Higher Technioista” are Herren. with college degrees in engin- 
eering, chemistry, and so forth. Their services are presumably 
required in connection with the manufacture of poison gas, baby- 
slaying explosives, flame-projectors, well-defiling materials, and 
other contrivances for the propagation of Kultur, and they do not 
consider that they are either paid or dressed in accordance with 
their high calling. The Ministry of War has now decided that 
engineers with university degrees, who are not liable to military 
service but who are employed by the War Office, are entitled to be 
treated by the military authorities with the same consideration, 
and shall wear the same uniform, as qualified civilian medical men 
in similar employment. But the War Office declines to pay to 
qualified engineers and architects who are liable to military duty, 
but who are employed by the Government in their professional 
capacities, the same salary as is paid to medical men, dentists, and 
other professional practitioners. The dissatisfied architects and 
engineers are invited to consider that in being allowed to practice 
their profession they already enjoy a great advantage over large 
numbers of educated Germans who are serving as private soldiers, 
Moreover, while it is comparatively easy for an army to make use 
of medical men in positions corresponding with their professional 
dignity, it is not so easy to find similar employment for engineers. 
—Tronmonger. 


The Leipzig Fair.—A Reuter dispatch from Amsterdam, 
quoting the Vossische Zeitung, says that at the annual meeting of 
the Central Committee of Manufacturers concerned in the Leipzig 
Fair, the President, Councillor Rosenthal, said :—‘ Attempts by 
England and France to fight the Leipzig Fair must not be treated 
lightly. Eugland and France will start their fairs with a State 
subsidy. Therefore, it is evident that the Leipzig Fair is no longer 
a matter for Leipzig alone, It is a national question. All 
interested parties should co-operate with the Empire in maintaining 
the high standard which the Leipzig Fair has kept up to now.” 


American Westinghouse Orders.—The Financier states that 
while the American Westinghouse Electric Co.'s biggest war order 
is for 1,800,000 rifles, its order for shells is an exceedingly 
important item to the company. The first shell order was for 
$4,500,000, but the amount has now grown far beyond the expecta- 
tions of the company when that order was booked. At the rate 
at which these shells are being handled a profit is estimated of 
approximately $500,000 a month. At that rate the present 
dividend of 4 per cent, on the common stock would be earned about 
every three months. Westinghouse's rifle manufacturing 
capacity has been increased to about 6,000 rifles a day by acquisi- 
tion of the Meriden Arms plant. Apart from the additional 
capacity this plant gives, ів the fact that it offers a supplementary 
factory on which the company may fall back in case of 
emergency.” 

The County Company.—We have already referred to the 
Staff War Bulletin issued by the County of London Electric 
Supply Co. Ltd., and the splendid way in which the staff and 
employés are rendering assistance with the Forces. We now learn 
that the Government have recognised the company as a public 
service company. In addition to its public utility services, the 
company is supplying electrical energy for power purposes to a 
very large number of munition factories and workshops. 


The Riots on the Rand.—In connection with the recent anti- 
German riots on the Rand several firms have commenced actions 
at law against the fire insurance companies. Amongst others, we 
note that the A.E.G. Co. are suing the London and Lancashire for 
384, 000, Alliance Assurance for £3,000. Liverpool and London and 
Globe for £4,000, Phoenix for £4,000, Roval for £7,000, and 
Northern for £3,000 ; also Orenstein, Arthur Koppel & Со. are suing 
the Union Assurance for £696, the Central for £1,374, the 
Liverpool and London and Globe for £2,945, and Lloyds for 
£2,262. 


Australia and Enemy Goods.—The Times Sydney corree- 
pondent states that at the opening of the New South Wales 
Chamber of Commerce's Exhibition of Manufactures of Enemy 
Countries and of the Allies, on Ist inst, the Governor, Sir Gerald 
Strickland, said that though 3 or 4 per oent. more might be paid 
for articles made by the Allies, it would mean an increase of 30 or 
40 per cent, in national security, | 
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Private Arrangements, — William Flleria эй р 
electrical engineer, 262, Conway Street, Birkenhead.—Tho «+ 
interested herein were called together on August 30th, Wb aie 
office of Messrs. Moore & Son, solicitors, Birkenhead, э а 


statement of affairs was presented showing liabilities amoi 
to £97, and net assets £25, the estate disclosing a d 
of £72. It was reported that the debtor had been in: " Бене 
for six years, and commenced with а capital of £200, Бо ей 
from his wife. The present position was due to loss of 
tracts owing to the war, and increase in the price of mah ls. 
Debtor was unable to say how much he had drawn ой E of 
the business, but thought that it would average Бете 3 
and £i per week. No accounts had been kept to show Һе 
receipts had been spent. It was decided that the debtor Mud 
execute a letter of authority, and that the estate should be те ед 
and the proceeds distributed pro rata, the debtor to make m- 
tribution of бв. a week out of his wages until such time as in 
the £ could be procured for the creditors. The following: are 


ДАЈ ~ 


oreditors :— | 
Drake & Gorham, Ltd., Liverpool  .. T is .. £20 
Simplex Conduits, Ltd., Birmingham. . $5 T E 1l 
Bromell Patents Co., Ltd., Liverpool.. iu xe 11 


Metallic Seamless Tube Co., Ltd., Birmingham .. 8 10 
Turner, F. J., Birkenhead s a 855 z: mi 11 
Handley, William, Birkenhead.. z ss oe s5 14 


Liquidations.—SREAB, Scorr & Co., Ltp.—This com- 
pany is winding up voluntarily, with Mr. J. Scott, 17, Lismore 
Road, Croydon, as liquidator. A meeting of creditors is called for 
September 15th, at 16-17, Devonshire Square, London. 

BRITISH ELECTRIC AUTOMATIC MACHINES, LTD.—A meeting 
of creditors is called for September 22nd, at 1, Broad Street 
Place, Е.С. 

G. Straus & Co., LTD., 211, Upper Thames Street, London, Е.С, 
electrical engineers,—Pursuant to Sec. 188 of the Companies’ 
(Consolidation) Aot, a meeting of the creditors of the above was 
called for Monday last, at 13, Gray's Iun Square, W.C. The 
shareholders of the company had previously passed a resolution 
for the voluntary liquidation of the concern, and had appointed Mr. 
W. J. Colquhoun, the secretary, to act as liquidator. The oom- 
pany was registered in October, 1895, with a nominal capital of 
£2,000, divided into shares of the face value of £1 each. In all 
1,880 shares had been issued, of which 1,370 were issued for cash. 
The remaining 510 were issued for a consideration other than cash, 
and were allotted to Mr. G. Strausin payment of the assets 
of the business which he had formerly carried on, and which he 
transferred to the company. 1а June, 1900, debentures for £500 
were authorised, and in the following year debentures for £150 
were issued. The assets of the company are more than sufficient 
to discharge the liabilities, and the claims of all the English 
creditors have been paid in full. The calling of a creditors’ 
meeting is merely a formal matter, necessitated by the decision to 
wind up the company, and the voluntary liquidation will be con- 
tinued by the liquidator appointed by the shareholders. 


8 = " А 

Stoker Contracts.—The following is a list of some of 
the important orders for stokers recently received by the UNDER- 
FEED STOKER Co, :— 

Corporation of Sheffield electricity station, Neepsend (this makes a total 
of 98 stokers sold to the Sheffield Corporation), 16 E; Borough of Wigan 
electricity station, 8 EB; Borough of Wolverhampton electricity station (for 
burning low grade fuel from gas works), 2 A; Borough of Leigh electricity 
station, 1 B: Corporation of Bury electricity station, 1 E; National Electric 
Supply Co., Preston, 6D; South Lancashire Tramways, 1 E; Royal Aircrafi 
Factory, Farnborough (from the War Office), 12 B5; Lorient Arsenal, France 
(this is a French Government Arsenal solely engaged on munition work), 4 A; 
Delaunay Belleville’s Works, France (engaged on French Government war 
work),4 A; Midland Railway-Carriage and Wagon Co., 2 E; North-British 
Rubber Co., 6 B5; Synthetic Products Co., Lid., 4 B 5; Bocicté Electro 
Quimioa de Flix, 1 E; Central Catalana de Electricidad, Barcelona (these 
stokers are Wu ben to enable them to increase the supply of power for war 
materjal), 5 A; Société Havraise d'Energie Electric, Havre, 3 A (this concern 
is largely engaged on French Government purposes), 8 А, 


Annual Outing.—Saturday last was the day chosen 
for the sixth annual outing of the employés of the Brimspow x 
Lamp WoBks, LTD. It was spent with much enjoyment amidst 
the old-world surroundings of Rye House, in Hertfordshire. After 
luncheon the toast of the King and Royal Family (proposed by 
Mr. C. Rice, managing director), was responded to with great 
enthusiasm, amidst the singing of the National Anthem. Mr. H. C. 
Sharrar then proposed the toast of the Brimsdown Lamp Works, 
Ltd., and its managing director. Mr. C. Rice, in replying, reminded 
those present how necessary it was that in these abnormal times 
they should all work together. Many difficulties had arisen, but, 
after all, what were difficulties created for but to be overcome’ 
Many who were with them on the occasion of the last outing were 
now serving in His Majesty's Forces. He hoped, however, that 
they would return safely and would be able to join them on the 
occasion of their next outing. After luncheon a cricket match 
was played, Ladies +. Gentlemen, the gentlemen bowling and 
fielding left-handed and batting with sticks, The rest of the 
afternoon was spentin divers ways, some of the party boating, 
others visiting the places of interest in the neighbourhood. After 
tea, the evening was occupied by a concert aud dance which was 
held in the Retainers’ Hall. 
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“Hands Across the Sea. —An Australian corres- 
pondent writing in July says:—" Your paper comes as a link 
with the old country aud my many friends there.” 


Bankruptcy Proceedings.— (I. J. T. J. PaRFITT, con- 
sulting electrical engineer, Keynsham.—Last day for receipt of 
proofs for dividend, September 15th. Trustee, С. Н. King, 26, 
Baldwin Street, Bristol. 

ARTHUR FARADAY HAWDON, electrical engineer, Yetholme, 
Blasfield Gardens, Gosforth, Northumberland.— The first meeting 
of creditors was held last week at the office ef the Official Receiver, 
30, Mosley Street, Newcastle-on-Tyne. The Official Receiver 
reported that the receiving order was made on the petition of a 
creditor, the Act of Bankruptcy being that the debtor had failed 
to comply with the requirements of a bankruptcy notice. The 
debtor's statement of affairs showed liabilities ranking at £543, 
and assets estimated to produce £50. The failure was attributed 
by the debtor to the liquidation of a compaty of which he was 
managing director. The debtor said that he was unable to put 
forward any offer of & composition and would consent to adjudi- 
cation. It was. therefore, resolved that the debtor should be 
a bankrupt, and that the Official Receiver should remain 
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Brazil.— The Rio de Janeiro French Chamber of Com- 
merce has addressed a letter to all Chambers of Commerce in 
France, stating that it is prepared to act asa bureau of information 
for French exporting firmsin South America The letter points out 
that the Chamber has had ocular experience of the means whereby 
German exporters have achieved their great succegses in the 
industrial and commercial field. They are three:—(1) The 
organisation of their service of information ; (2) their banking 
organisation, permitting of the allowance of long credits; and (3) 
their incomparable pliability and power of adaptation to the 
exigencies of their trade, To fill the first-named deficienoy in 
French trading methods, the Chamber offers its services to Frenoh 
exporting firms.— La Lumièra Electrique. 


Catalogues and Lists.—MESSRS. CooksoN & Co., 25, 
New Oxford Street, London, W.C.—Revised price leaflet of асоев- 
sories for the accumulator trade (i. r. corks and collars, glass vents, 
and hydrometers). ' 

. BASTIAN ELECTRIC HEATING SYNDICATE, LTD., 185, Wardour 
Street, London, W.—Illustrated catalogue of 32 pages containing 
particulars and prices of Bastian glowers, metal bus-bars, various 

types of heaters, ovens, the Pyrostove, electric geyser, flatirons, Xo. 
The prices are now subject to a uniform trade discount instead of 
the varying rate previously obtaining. The alteration dates from 

September 14th. 

Messrs. BELLING X Co, Edmonton, М. — Illustrated folder 
giving descriptions, illustrations and prices of various patterns of 
Belling electric fires. The folder is described as а "temporary 
leaflet for the 1915-16 season, and it has a space left for the 
imprint of the contractor or tradesman ciroulating it, 

Messrs. MUSGRAVE & Co., LTD., St. Ann's Ironworks, Belfast. 
—Postal card giving prices and other particulars of their slow- 
combustion stoves and air-warmers for workshop heating. 


Trade Announcements.—Mexsks. W. & R. Jacoss 
have removed from King William Street (where they have been 
established for eight years) to larger premises at 94, Leonard 
Street, Finsbury, where offices and works are under one roof. 

Mesers. Bergtheil & Young, Ltd., have changed the name of the 
company to BERKELEY & YouNG, LTD. The company has been 
in existence in the City of London for 23 years. å 


Book Notices. — Proceedings of the American Institute 
of Electrical Engineers.” Vol. XXXIV, No. 8. August, 1915. 
New York: The Institute. Price $1. 

“ Proceedings of the American Society of Civil Eogineers.“ 
Vol. XLI. No. 6. August, 1915. The Society. $8 per annum. 

“The Wireless Telegraphist's Pocket-Book." By J. A. Fleming. 
Landon : The Wireless Press. Price 6s. net. 

„The Standard Handbook for Electrical Engineers." London: 
Hill Publishing Co., Ltd. Price 218. net. 


Patent Application.—Mxssns. Heenan & FROUDE, 
LTD., and H. М. LEAsH have applied for the restoration of Patent 
No. 16,237 of 1910, and Patent of Addition No. 29,638 of 1910, 
granted to Н. N. Leash for Improvements in charging doors for 
farnaces.” 


Meters Approved.—The Board of Trade has approved 

of the Murday recording voltmeter, types M.R. 1 and M.R. 2, 

ited in August last by Messrs. Evershed & Vignoles, for use 

in testing stations for testing electrical pressure when supplied on 
the constant pressure C.C. and А.С. systems respectively. 


For Sale.—Messrs. Edwards, Son & Bigwood will sell 
by auction, on September 21st to 24th, the goodwill, patents, &o., 
and stock-in-trade of the British Prometheus Co., Ltd., in liquida- 
tion, also electrical appliance manufacturers’ plant, machinery and 
tools, including а gas engine and 606- KW., one-phase, A, C. generator, 
Particulars are given in our advertisement pages, 


" LIGHTING and POWER NOTES. 


Aberdeen.—The accounts of the Corporation electricity 
department forthe yearehow that the sale of current realised £56,740, 
as compared with £56,809, and the hire of motors £3,326,- as 
against £2589. On the expenditure side the generation of 
electricity cost £16,029, as compared with £17,711 last year; 
distribution costs were £1,226, as against £87!. The revenue 
and expenditure account amounted to £60,331, a balance of 
232,222 having been carried to the net revenue account. The 
quantity of electricity generated amounted to 12,475,920 B.T. unite, 
за being a record and exceeding last year's quantity by 781,925 
unite. 


Accrington.—Io view of the desire for economy the 
question of discontinuing the electricity showroom has been re- 
ferred to a sub-Committee. 


Antble.—Prorosep E.L.—The U.D.C. has instructed 
the surveyor to prepare estimates for public lighting by electricity. 
The Council recently asked the Gas Co. to supply by meter, but it 
refused, and stated that it could only supply gas for publio light- 
ing at а lump sum of £200 a year. The Council, considering it 
was not justified in accepting these terms, has applied to the 
Broomhill Collieries, Ltd., for a supply of electricity, the Council 
being empowered to undertake the distribution of current for 
eres and private purposes under Seo. 161 of the Public Health 

ct, 1875. 


Argentina.—The new electric power station at Castelli 
(Province of Buenos Ayres) was inaugurated recently. The 
concessionaire is Senor Antinori. 

The Argentine Brighton" is threatened with darkness. Ia 
other worde, Mar del Plata’s electric light supply is likely to be 
cut off, like that of an ordinary citizen, and for the same usual 
reason, non-payment. The Municipal Commiseioner has applied 
to the President of the "Club Mar del Plata" for help in this 
emergency; the amount owing by the community to the electric 
light company comes to about $124,000 m/n. In reply toan appli- 
cation of the local board for funds with which to purchase coal, 
instructions have been received for the company to suspend opera- 
tions. To get over the difficulty the club is invited to assume an 
obligation of the municipality for the eum of $47,272 m/n, repre- 
senting electric supply during the months June to December, 1913. 
Since 1913 the municipality has only paid $23,218 “ ор account,” 
which amount corresponds to the supplies during January and 
February, 1914. and $33,868 m/n. during the current year.— /teciew 
of the Ricer Plate. | 


Australia,—The South Brisbane City Council has under 
consideration an application fo permission to supply the city 
with electrio light and power. 

A scheme has been submitted to the Minister of Public Works 
for New South Wales for utilising the water supply system of 
Grafton and South Grafton in connection with a hydro-electric 
power scheme. | 

The Cottesloe (W.A ) Council proposes raising a loan of £11,000, 
a portion pf which is to be expended in extending the electric 
light.— Tenders. 


Bacup.—STREET LiGHTING.—The Electricity and Tram- 
ways Committee has decided to accede to a request of the Lighting 
Committee that double-time switches should be installed on alter- 
nate lamps in Todmorden Road. The electric lighting of 
Todmorden Road is now practically completed. 


Blackpool.—HosrrtaL SvPPLY.— The T.C. has read a 
letter from Lord Derby relating to the provision of electrical maseage 
treatment at the large Convalescent Hospital at South Shore. He 
said the necessary appliances would cost about £500, whilst the 
working expenses would reach from £3,000 to £4,000 a year 
additional to the amount that the War Office was spending on the 
hospital. The Council decided to defray the cost of equipment, 
and to supply eleotric current for the treatment free of charge. 


Bolton.—Coar SrprNc.— The Electricity Committee has 
instructed the electrical engineer to arrange with the L. & Y. 
Railway Co. for the construction of a coal siding from the railway 
to the new electricity works at Back-o'-th'-Bank. 


Bury.—Loay SaNcrIoN.—The L. G. B. has sanctioned 
the borrowing by the Corporation of 27.225 for additional equip- 
ment at the Chamber Hall electricity generating station. 


Canada, The American Consul at Fort William, 
Ontario, in a recent report, states :—It is reported that the water 
power of the Nipigon River, on the north shore of Lake Superior, 
is one of the largest of the undeveloped accessible water powers 
in Canada. Of the total descent nearly 175 ft. could probably be 
utilised. The Hydro-electric Commission of Ontario reporta as to 
the power available at the different localities along the river, as 
follows:—Cameron Rapids, 19,500 H.P.; Splitrock, 7,500 H.P.; 
Ieland Portage, 4,750 H.P.; White Chute, 6,000 H.r.; Victoria 
Rapids, 5,000 н P.: Camp Minor Rapids, 3 500 н.р. ; Virgin Falls, 
12,500 H. P.; Flatrock, 19,000 H.P. The report further states that 
Lake Nipigon oould be converted into an excellent storage basin 
rendering it possible to increase the rate of flow above the 
minimum figures given in the report of the commission. Power 
plants at Cameron Pool and Virgin Falls would be about 55 miles 
from Port Arthur, 
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Connah's Quay.—PRov. Оврев.—Тһе U. D.C. has 


been granted a prov. order for E.L., but it cannot be proceeded 
with until after the termination of the war. 


Denny.—PROPOSED PRICE INCREARE.—Àt a recent 
meeting óf the Т.С. a letter was submitted from the Scottish 
Central Electric Power Co. intimating an increase in rates for 
electricalenergy. It was decided to point out that the Council 
had a contract, under which rates were fixed for a period of 15 
years, and that it declined to agree to the inoreaae. 


Dewsbury.—ANNUAL ÁccouNTS.—Figures relating to 
the electricity department for the year ending March 318 last 
show receipts amounting to £14,950, as against £13,875 during 
the preceding year, whilst the expenditure was £7,439, sgainst 
£7,077 a year ago. After deducting payments to the depreciation 
and renewal fund account, &c., there was a balance of £1,819, of 
which £1,347 is carried forward to next year. The number of 
units sold during the year was 1,949,026, as against 1,733,137 
during the preceding 12 months, including 449,171 for lighting 
purposes; 887,039 for power and heating: 552.854 for traction 
(Yorkshire Woollen District); and 59,962 for the National Electric 
Construction Co, 
accounted for by the enlarged supply of energy to mills, work- 
shops, &о., for power und heating purposes. Although the total 
units increased by 12°45 per cent., 181 tons of coal less than last 
year were used, the ooal cost per unit being about the lowest in 
the country for a similar output and a record for the undertaking. 


Eccles.— Price INCREASE.— The Public Lighting and 
Electricity Committee has resolved to increase the charges for the 
supply of energy as from October 1st next, by 10 per cent. for 
private and public lighting, and by 20 per cent. for general power, 
heating and cooking. The L.G.B. has refused the T.C.'s applica- 
tion for the raising of further loans for extensions to electricity 
mains, services, &c., for ordinary purposes. 


Guildford.—Price INcREASE.— The local Electricity 
Supply Co. has intimated that the price of electricity will be 
increased by 10 per cent. for lighting and by 20 per cent. for 
heating, cooking and power, as from September 30th next. 


Hoylandswaine.—Proposep E.L.—The U.D.C. has 
deferred consideration of the proposal of the Electrical Distribution 
of Yorkshire, Ltd., to apply to the B. of T. for a provieional order 
to provide electric lighting in the Council's district. It was 
stated that the charges would be on a sliding scale, from 14d. per 
unit for street lighting to 5d. per unit for house lighting, with a 
maximum price of 7d. 


India.— ELECTRICAL PuMPrNG.— The success which is 
attending the electrical pumping experiments in the Amritsar 
district is attracting attention in Simla. The value for irrigation 
purposes of the water raised by this method affords, it is 
found, a very fair return upon the cost of installing and working 
the electrical pumping machinery, and, by the method adopted 
at Amritsar, not only can waterlogging and consequent malaria 
be reduced, but also canal irrigation can be extended, inasmuch as 
the water originally brought to the canals is made to do duty а 
number of times over, the result being that the amount of water 
taken from the canals for local irrigation can be reduced, leaving 
an increased supply of canal water for distribution to areas which 
could not otherwise have been supplied.— Indian Engineering. 

BIMLA EXxTENSIONS.—O wing to the large number of applications 
for electricity, the Simla Municipality is now extending the area of 
supply considerably. The work is well in hand, and bigger trans- 
formers are being installed in all the sub-stations in Simla, while 
at Chabba arrangements are being made for the erection of a new 
500-K v. A. alternator, which is expected to arrive shortly. The 
scheme includes the fitting up and supplying of energy at one 
rupee per lamp per month up to a maximum of five lamps, whether 
the consumer uses it by day or by night, and quite a large number 
of shopkeepers on The Mall are already availing themselves of it, 
— Indian Engineering. 


Killorglin (Co. Kerry).—Mr. Thos. O'Donnell, M. P., 
is one of the promoters of the Killorglin Electric Light and Power 
Co. which has been registered with a nominal capital of £1,650 
in £1 shares. 


Middleton.—Yrzan's WonkING.—The loss on the elec- 
tricity undertakiog for the past year is £429, which has been 


transferred to profit and lose account, increasing the debit balance 
to £2,244. 


New Zealand.—The Lyttleton B.C. has approved of the 
principle of lighting the borough with electricity, and a poll of 
the ratepayers is to be taken on the proposal to carry out the 
gcheme. 

The Dominion Cement Co. of New Zealand, is installing a 
complete hydro-electric generating plant, with sub-station 
equipment. The power hovse at Wairna will contain two 
water-wheel-driven А.С. generators of 1,250 K.v.A., at 50 cycles, 
500 R h. M, 5,500 volts, and two DC. generators of 30 KW., at 
1,000 K. I. f., 230 volts; the pressure will be atepped up to 22,000 
volts for transmission. 

The Takapuna В.С, has received an application from the Tram- 
way and Ferry Co. for a concession to supply the borough with 
electric light and power on terms to be arranged ; the recently- 
appointed Electric Lighting Committee has been instructed to 
obtain full information, and report to the Council. | 


The increase of, roundly, 200,C00 units, is 


DEvonpPoRT (N.Z.).—The Council has received an offer from the 
Electricity Supply Corporation (N.Z.), Ltd., to light the streets by 
electricity, The company would install 167 lamps of 100 C.P. 
10 of 300 C. P., віх of 1,000 C. P., and three of 2,000 с.р. The charges 
to the Council for lighting and maintenance would be approxi- 
mately £813, as against £380 paid at present for gas. A discount 
of 31 per cent. is offered if 8,000 c. P. is taken as a first instalment. 
The matter has been referred to the Works Committee with 
instructions to select two areas in which demonstrations oould be 
carried out by the gas and eleotricity companies over & period 
of three months. The Council has accepted the Electricity Supply 
Corporation's offer to supply electric power for operating the 
Council's stone-crushing plant.— Tenders. 


Plymouth.—Yxan's WorkING.—The agnual report of 
the Electricity and Street Lighting Committee shows that the 
Prince Rock works made a gross profit of £15,042, as against 
£15,529 in the previous year, which has been appropriated as 
follows:—Expenditure on mains, &c., £2,624; dividends and 
interest, £4,755 ; inoome-tax, £1,478; stock and mortgages 
redemption, £4,090; and repayment of loans, £1,441; leaving a 
net profit of £981, of which £442 has been placed to reserve fund 
and £539 applied in aid of the rates. In the preceding year the 
net profite amounted to £3,028 ; the reduction is accounted for by 
the large expenditure on mains out of revenue, the increased price 
of ooal, and the heavier income-tax charges. At the Newport 
Street works the gross profit for the year has been £10.164, oom- 
pared with £7,878, which has been appropriated as follows:— - 
Dividends and interest, £4,071 ; stock and mortgages redemption, 
£4,766 ; ingome-tax, £11; and interest on deposits, £15 ; making 
total payments of £8,864, and leaving a net profit of £1,299, which 
has been transferred to reserve fund. In the preceding year the 
net profit was £46. 


Rochdale.—Following a report by the borough electrical 
engineer as to the difficulty experienced in keeping men at the 
electricity works—many employés having left to make munitions 
—the E.L. Committee has decided to apply to the Minister of 
Munitions for recognition of the electricity works as being engsged 
on Government work. { 


Shipley.—At the last meeting of the U.D.C. attention 
was directed to a draft agreement submitted by the Bradford Cor- 
poration in regard to the supply of electricity to Dumb Mills, 
Frizinghall. It was pointed out that this sgreement was the same 
as a previous one which the Council refused to sign, and, in view 
of this fact, the clerk was instructed to prepare a draft agreement 
for submiesion to the Corporation embodying the terms desired 
by the Council. It was stated that the Council would not give 
way in the slightest degree until it got from the Corporation what 
it demanded. 


South Africa.— PROPOSED Loan APPLICATION.—A 
ratepayers’ meeting was held at Cape Town, on August 18th, for 
the purpose of obtaining sanction to the loan of £75,000 for 
the extensions to the electric lighting plant. The following 
figures were given by the chairman of the Electric Lighting Com- 
mittee as a justification for the proposed expenditure: number of 
consumers in 1913, 5,533; 1914, 7,176; seven months of 1915, 
7,738, equal to an increase of 40 per cent. over 1913. The increase 
in 1915 would have been much larger, but for the suspension of 
the free-wiring facilities. The revenue in 1913 was £101,181, 
and in 1914, £116330; the estimated revenue for 1915 was 
£124,868, which would in all probability be exceeded, as the 
returns for the period January to July showed an increase of 
18 per cent. over the corresponding period of 1914 ; units sold 
1913, 7,469,000 ; 1914, 9,349,000 ; for the first seven months of 1915 
the units generated showed an increase of 22 per cent. over a 
similar period of last year. For the relief of rates in 1913 £4,680 
was available, and in 1914 £10,471; for 1915 the net profit was 


. estimated at £19,571, which on the basis of returns to date would 


be materially increased. The maximum load this year was nearly 
equal to the full capacity of the two 2, 000- Kw. turbines installed 
and was steadily going up, and they would also shortly have 
to meet a new demand for 800 Kw. for Government requirements. 
The only stand-by plant was the old reciprocating plant of 
about 2,600-kw. capacity. Owing to the increasing demand it was 
necessary that the plant should be supplemented without delay. 
The distributing system in many parts of the city was also 
becoming overloaded and inadequate; it was estimated that the 
£75,000 would cover capital expenditure for the next two years. 
The resolution sanctioning the application for a loan was carried, 
PIETERMARITZBURG.—The borough electrical engineer reports 
that the revenue from private lighting and power shows a sub- 


` stantial increase over that of last year, the number of new con- 


nections during the year being up to theaverage. The new turbine 
plant which has now been working for some 16 months has enabled 
the department to deal with a greatly increased demand, while at 
the same time effecting economies in the generating costs. On 
June 25th the number of units generated during the 24 hours waa 
10,400, an increase of 25 per cent.on the corresponding day of 
last year. when the output was 8,214 units. With the increasing 
demand the question of additional plant would shortly have to be 
considered. The steam alternators and stand-by boiler plant had 
been overhauled. The agreement with the railway department 


_expires at the New Year, and it will be necessary for the Council 


to consider the conditions of ita reņnewa].— South African Mining 
Journal, | 
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South Wales.—Miners’ Lamps.—Acoording to the 
Standard, a portion of the South Wales coalfield has agreed to use 
electric lamps instead of Davy lamps, in order to minimise the 
risk ; coal cutters who use them are offered 1d. per ton extra. 


St. Annes.—BuLk SunPLY,—The D.C. has signed the 
agreement to provide Lytham with a bulk supply of electricity, 
but the L.G.B. has announoed that it cannot sanction a loan for 
the purpose at present. 


Stockport.—PLant ExTRNSION.— The electrical engi- 
neer having reported to the Electricity Committee that it would 
be some weeks before the new plant on order would be at work, 
two condensers are to be put down, at an approximate cost of 
4600, so that the output of the present plant can be increared. 


Swansea.—PRICE IN CRBASE.— The borough electrical 
engineer reporta that owing to the war, the extra oost of production 
for the year ending March next will be £4,420, viz, £2,000 for 
coal (40 per cent. increase), £752 for men on military service, £468 
war bonus to employés, and £1,200 extra cost of material &с. То 
meet this extra expenditare he recommends that the hours of 
maximum demand be inoreased in the winter quarter from 91 to 
187. that the flat rate in connection with the maximum demand 
system be discontinued, that meter rent ranging from 238. to 
10». per quarter be charged, that the minimum charge per servioe 
be 5s. for each summer quarter and 10s. for each winter quarter, 
and that the extra cost (£517) of carbons, globes, &c., be charged 
to public lighting. It was stated that these changes would pro- 
vide an estimated increased revenue of £3,300, and that it would 
be the first time that Swansea had charged a meter rent. The 
report was adopted, and the question of a proposed showroom was 
referred to a Sub-Committee. 


Trowbridge.— OVERHEAD LINES.— Provided that under- 
ground cables are laid in the main streets of the town, the U.D.C. 
has decided to raise no objection to the Electric Supply Oo. us ing 
overhead lines in the side streets and outlying districts, according 
to a plan to be prepared by the surveyor. 


TRAMWAY and RAILWAY NOTES. 


Acerington,.—TRAMWORKEBS' WAGES.— The Corpora- 
tion has refused a request by the men’s Union to pay all men in 
the tramway department at the rate of time and a half for time 
worked on Saturdays over and above their ordinary duty. 


Burnley.—War Bonus.—An application for a war 
bonus of 3s. per week for local tramway workers has been referred 
to the General Purposes Committee of the Corporation; the Tram- 
ways Committee has refused an application from the shed 
labourers. 


Continental.— SIcILIAN RArLwaAy ELECTRIFICATION. 
A Milan syndicate has submitted to the Italian Government 
a scheme for the electrification of the light railways on the Ieland 
of Sicily, the total length of which is about 625 milee. According 
to the project, the necessary current would be taken from the 
generating station of the Societa Elettrica della Sicillie Orientale, 
and converted from three-phase to single-phase current at 50,000 
te at a large converting station to be established at Nicosia. 
ourteen transformer and distributing stations would aleo be 
established along the railways, where the voltage would be trans- 
formed to a working pressure of 11,000 volta, 


Dartford.—The Tramways Committee has reported that 
the Chief Commissioner of Police has issued summonses against 
the tramway manager for employing unlioensed conductors. The 
Chief Commissioner, the report explains, will not issue licences 
to persons under 21 years of age, and the clerk has been instructed 
to suggest to Meesrs. Balfour, Beatty & Co., Ltd. (the tramway 
lessees), that unless the Chief Commissioner will relax the rule for 
the period of the war, they should lay the whole of the facta before 

the Minister of Munitions, and inform him that it will be impos- 
aible for them to provide proper facilities for conveying workmen 
to local works. 


Glasgow.— ELECTRIC VWERHICLIS.— The members who 
attended the Conference of sanitary inspectors in London reported 
to the T.C. that they had inspected various kinds of vehicles 
‘constructed for cleansing work, particularly electric vehicles for 
refuse collection, and were of opinion that there was a promising 
future for electric vehicles, particularly for the collection of 
refuse, &c., and considered that the development of this claes of 
vehicle should be carefully watched. 

ROA D WipENING.—The В. of T. has been in communication 
-with the Tramways Committee on the working of the single line of 
tramway at Bpier's Bridge, Thornliebank, and has pointed out that 
while the Board can accept no responsibility for a line used with- 
out ite sanction, it does not propose to take any further action 
in the matter at present, on the understanding that the Corpora- 
tion will take the oarliest opportunity to obtain Parliamentary 


* 


powers to purchase the land necessary for the widening. The 
Oommíttee has agreed to recommend the T.C. to inolude in the 
prov. order the neoessary clauses suggested by the Board. 

BULK SuPPLY.—O wing to the postponement of all extensions of 
plant and buildings at the electricity department the Tramways 
Committee, at the request of the Corporation electrical engineer, 
agreed to assist the electricity department during the coming and 
succeeding winters by supplying energy from the Pinkston power 
station to Port Dundas. 


London.— L. C. OC. ANNUAL AcoouNTs.—The year's 
working of the London County Council tramway undertakin · — t 
which reference was made in our issue of April 30th lw — 
resulted in a total income of 42,999,847 (82, 389,046 electric) ; 
working expenses amounted to £1,700,571 (£1,684,243 electric) ; 
and the surplus was £704,803 (electric) ; after meeting a defi- 
ciency of 45,596 on horse traction, a balance (gross profit) of 
£699,276 remained. As against this, debt charges, income tax, 
Parliamentary expenses, &c., less certain deductions, totalled 
£732,448, leaving a net deficiency for the year of £33,173, which 
wes met out of the general reeerve fund. 

By electric traction 58,706,161 car-miles were run, the total, in- 
cluding horse cars, being nearly 59 million car-miles ; 547,258,382 
passengers were carried by electric cara and 550,597,993 passengers 
in total. Thies compares with 522,952,600 passengers in the 
previous year and 512,652,700 in 1919-13. It is interesting to note 
vy 41 per oent. of the total were ld. fares and 29 per cent. 

. fares. 

The total revenue averaged 9°77d. per car-mile, as against 9'21d. 
in 1913-14 ; working expenses totalled 6:89d. (including war service 
allowances), as against 6'50d. in the previous year, when no such 
allowances were made, and included 102d. per car-mile for 
power exp2neee, exclusive of debt charges. | 

For power purposes, 143,393,600 unite were generated at a total 
cost of 396d. per unit (including 31d. working expenses and 086d. 
debt charges). 

Sub-station and distribution oosts, inoluding debt charges, 
amounted to '195d. per unit, the energy dealt with including, in 
addition to the above, nearly 14 million purchased А.С. units (cost. 
ing 577d. per unit); there were also purchased 325,396 D.C. unite 
at 854d. per unit—the total unita generated and purchased amount- 
ing to 157,680,899. 

The units used for traction, including transmission and eonver- 
sion losses, totalled 152,666,477, ‘at an average cost of ‘615d. per 
unit, the balance being used for car, and repair sheds and for 
auxiliary plant. The L. OC. C. tramway system extends over prac- 
tically 150 miles of streets, and includes 5°7 miles horse traction, 
121 miles of conduit, and 20°28 miles of overhead trolley electric 
route; 2'79 miles of overhead route were, in addition, worked by 
the Metropolitan Electric Tramways, Ltd.; 1.767 cars were in use, 
including 16 trailer, 3 petrol.electric and 37 horse cars. 

During the year one of the reciprocating sete at the Greenwich 
generating station was replaced by the first new 8.000-K w. turbo- 
generator, some of the switchgear was reconstructed and additional 
safety devioes were introduced. The work was generally carried 
out without interference with the supply of power, but unfortu- 
nately on December llth, 1914, а transformer, which exploded, 
caused a serious fire and consequent interruption of the supply. 

The improvement in the price of coal at the commencement of 
the year was not maintained, owing to the partial oloeing of the 
Firth of Forth, the restricted output, and also to the increased 
rates for freight and insuzanoe. Large quantities of coal had to be 
purchased at enhanced prices outside the contracts. | 

The total amount charged against the capital acoount of the 
tramway undertaking to March 31st, 1915, in respect of street 
improvements was £714,351. The charge against revenue 
account for the year in respect of this capital was £35,940, an in- 
crease of approximately £5 000 over the charge of the previous year. 

Daring the period under review sums amounting to £87,828 
were paid to the local authorities in respect of rates levied on per- 
manent way, an increase of £1,500 on the year 1918-14; the rates 
on the power station, car-sheds, &c., were, in addition, £40,207. 
The various road authorities. through whose districts tramways 
operate have, it is estimated, effected a saving of at least £134,400 
during the year by the Council paving and maintaining the tram- 
way Ares. 

In June, 1908, the Council decided that during & period of five 
years any ce remaining after providing for renewals should 
be carried to general reserve; this fand amounted to £196,223, 
and deducting the deficiency for the year, a balance remained of 
£163,050. : 

The renewals fund amounted to £543,859; £141,813 was spent 
during the year, leaving a balance of £402,045. 


South Shields\—Yerar’s WonkKING.—For the year 
ended March 31st last, the Corporation tramweys carried 10,479,421 
passengers and ran 227,728 car-miles, increases of 171,257 passengers 
and 29,713 miles, respectively. The total revenue was £39,845, 
and the gross balance £141,335, leaving after meeting interest and 
sinking fund charges a net balance of £5,594. Compared with 
the previous year, the revenue was somewhat higher, but owing to 
a considerable increase in working expenres, the disposable net 
balance was about £1,500 less. The working of the Edison battery 
"buses resulted in 156,203 passengers being carried and 22,197 oar- 
miles being run, the receipts amounting to 6'55d. per c.m. Over 
39,000 units were supplied for the 'busservioe ; and the total energy 
used for the cars, workshope, and ‘buees, amounted to 1,220,318 
unite. The net balance on the year's working was appropriated 
as to £3,194 to reserve and £2,400 in aid of the rates. The total 
of the reserve fund now amounts to £28,838. 
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Manchester.—Tramway Accipent.—On the night of 
the 3rd inst. a Gorporation car overturned at the junction of 
Alexandria Road South and Wilbraham Road. 

At a Board of Trade inquiry on Wednesday into the accident, 
evidence was given that the track and the car were in perfect 
condition, but that the place where the accident occurred was not 
illuminated as the Tramways Committee would wish; and Mr. 
McElroy, general manager, said that in his opinion the accident 
would never have happened if a lamp on the east side had been lit 
instead of one on the other side, Lieut.-Colonel Von Donop closed 
the inquiry. 

The first women conductors in the city were put to work experi- 
mentally on Wednesday. 


Mexborough and Swinton,—Ratm.ess TRACTION.— 
Last week the B of T. inspected the new railless traction routes of 
the Mexborough and Swinton Tramways Co., and a commencement 
was made with the carrying of passengers. There are two 
sections, from the junction of Swinton Road and High Street, 
Mexborough, to the Manvers Main Colliery, and from the Mex- 
borough Toll Bar to Elm Green, Conisborough. 


Reading. — After considering the tramway manager's 
report as to restricting the expenditure during the war, the Com- 
mittee has dec ded to inform the Council that the cost of working 
the undertaking cannot be reduced if the present car services are 
maintained. 


Rochdale.—Following the breakdown of the arrange- 
ment with the contractors for the work of erecting the new car- 
shed, the Corporation Finance Committee has decided to advance 
the necessary money to enable the shell of the extensions to be 
completed and covered in. 


Salford.—Annuat Accounts.—During the year ended 
March 31st the Corporation tramways ran 5,828,232 car-miles, some 
400,000 miles less, and carried 54,343,908 passengers, or 1,219,362 
more than in the previous year. The total income was £262,454, 
and the gross profit (after deducting working expenses and £6,226 
war allowances) amounted to £85,706. The balance of the year's 
working, after meeting all the usual char zes, was £32,264, as 
against £26,450 the previous year, and was appropriated as to 
£22,000 to the relief of rates, and £10,264 to the renewals fund. 
The total number of units used was 9,602,534; average total 
revenue per car-mile, 10 807d. ; average working expenses, includ- 
ing energy cost per car-mile, 7 022d. The balance of the deprecia- 
tion and renewals fund amounts to £27,573. 


Stock port.—The Chairman of the Tramways Committee 
reported to his Committee that he had been informed that the 
Electricity Committee had decided to give notice that- it might be 
necessary to curtail the supply of electricity for tramway purposes. 
He suggested that the Committee should draw the attention of the 
Electricity Committee to the fact “ that the Tramways Committee 
are not customers but partners in the electricity works, both as a 
department of the Corporation and as owners of the plant therein 
in excess of the tramway requirements." The terms of the reso- 
lution were plainly put, so that there may be no misappre- 
hension as to the ownership," the Tramways Committee deciding 
that it would not, except by consent, accept any cutting down of 
the tramway service. 


Warrington.—Moron-'Bus Service.—The Electricity 
and Tramways Committee has decided not to accede to requests 
that motor-'bus services should be inaugurated to Winwick and 
Thelwall, where military hospitals are situated. 

The Corporation motor-'bus drivers are to receive a bonus of Is. 
per week when they average six miles to the gallon, and an extra 
ls. per week when the average is 6} miles or over, The idea of 
the bonuses is to encourage the men to save petrol, 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.— October 25th. Six electrically-operated 
wharf capstans, for the Sydney Harbour Trust. Forms of tender 
from the Engineer-in-Chief, Harbour Trust Offices, Circular Quay.* 

October 25th. For the Commonwealth Department of Defence 
(Navy Office). Supply, delivery and erection of power-station 
plant and equipment for the Commonwealth Naval Dockyard, 
Sydney.* 

HAWTHORN.—November 30th. Refuse destructor plant, for the 
Hawthorn-Malvern-Camberwell and Kew Destructor Trust. Speci- 
fication from the Trust Engineer's Office, Town Hall. 


Bristol,—September 24th. Unwashed small coal for 
six or twelve months, for the Corporation electricity works. 
Mr. H. F. Proctor, Chief Engineer and General Manager, Exchange, 
Corn Street (returnable deposit of £2 2s.). 


Burnley.—September 20th. B. of G. Electrical goods. 
Tender forms from Mr, J. S. Horn, Clerk. 


Castletown-Bere.—The District Council has called for 
tenders for the public lighting of the town by electricity for a 
term of 15 years, 


Edinburgh. — October 4th. Corporation. Cast-iron 
intake shaft, pump shaft, &c., for obtaining sea-water for con- 
densing in connection with the new electricity station at West 
Bank, Portobello, The Engineer, Dewar Place station, Edinburgh. 


London.—Bow.—*eptember 21st. Electrical goods fo: 
the managers of the Poplar and Stepney Sick Asylum District. 
Mr. S. G. Wright, Clerk, the Asylum, Devon's Road, Bow, E. 

KENSINGTON.—September 23rd. Six months’ supply of electric 
lamps and fittings for the B. of G. of Kensington Parish. Tender 
forms from Mr. W. R. Stephens, Clerk, Guardians’ Offices, Marloes 
Road, W. : 


Newport (Mon.).—Converter plant and transformers, 
for the Corporation. Mr. A. N. Moore, Borough Electrical 
Engineer, Town Hall. 


New Zealand, — DUNEDIN. — November 3rd. City 
Council. Supply and delivery of insulated and bare copper wire 


in quantities for a period of two years. Specifications at Electrical 
Engineer’s office, Market Street, Dunedin.— New Zealand Shipping 
and Commerce, 


Reigate, — September 13th. T.C. Twelve months’ 
supply of A.c. induction motor meters. See “ Official Notices" 
September 3rd. 


Shanghai.—September 24th. Municipal Council. One 
turbo-generator, 5,000 Kw., and one or two of 10,000 Kw., complete 
with condensing plant, kc. See Official Notices" August 20th. 

September 29th.  E.H.T. switchgear, static transformers, and 
underground cables for 22,000 v., for the Municipal Council. See 
„Official Notices August 27th. 


Stanley.— General repair and upkeep of the electric 
bells in Newton Hill and Stanley Council New Schools, Mr. А, 
Angus, West Riding Education Office, Wakefield. 


South Africa.—JOoHANNESBURG.—September 25th. For 
the T.C. Two turbo-alternator sets, condensing plant, switchgear, 
Ko. Specification, &., on deposit of £2 28., from Mr. J. H. Dobson, 
General Manager.* 

September 25th. Municipal Council. 
and 50 time switches.* 

Ostober geh. Municipal Council. Water-purifying plant with 
a capacity of 75,000 gallons per 24 hours, for the generating 
station. 


Swindon.—September 18th. Corporation. 
steam coal. See Official Notices" September 3rd. 


Waketield.—Coal for one year from October 9th, 1915, 


for Yorkshire (West Riding) Electric Tramways Co., Ltd., Belle Isle. 
Tenders to H. England, General Manager. 


Warrington.—September 22nd. B. of G. Electrical 
goods (‘‘none of German or Austrian erigin") for six months 
ending March 31st, 1916. Tender forms from Mr. Arthur Bottomley, 
Clerk, Bewsey Chambers. 


1,595 electricity meters 


Supply of 


Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


CLOSED. 
Australia,—The following contracts have been placed: 


VICTORIAN RAILWAYS, 

Construction of sub-station at North Fitzroy.—Swans~n Bros., £15,740. 

Carbons.—Item 1, £7 ёз рег 1,000; item 2, £7 16s. 9d. per 1,000; item 3, 
£3 98. 10d. per 1,000; item 4, £9 2s. 10d. per 1,000; item 5, £9 15s. 11d. 
per 1,000; item 6, £10 9s. per 1,000. —W. McLean & Co. 

Two air-compressors, £335 each.—Belliss & Morcom, Ltd. 

и,т. two-core concentric cable, per mile: 7/16, £207; 7/14, £261; 19/16, 
£840, L. r. two-core cable, per mile: 7/16, £147; 19/14, £385, Ditto 
three-core cable, per mile: 7/14, £261; 19/14, £581.—B.I, & Heleby 
Cables, Ltd. 

Two motor-driven air-compressors with spare parts, for the Jolimont 
car shop; four ditto, including motors, for the Ballarat and Bendigo 
workshops, £3,462.—Belliss & Morcom, Ltd. 


HAWTHORN TRAMWAYS TRUST. 

Construction of the permanent-way for the electric tramway from 
Melbourne to Burwood, £55,065.—H. Teesdale Smith. The tender of 
the Trust’s engineer to do the work by day labour exceeded the 
accepted tender by £6,000. 


SYDNEY HARBOUR TRUST. 


Electric power wool-bale elevators and conveyors, Wooloomooloo Bay 

sheds.— Gibson, Battle & Co., Ltd. А 
SYDNEY CITY COUNCIL. 

Two arcing ground suppressors complete, for 33,000-volt 50-cyc'e circuits, 
£1,510.—Aust. General Electric Co. 

Bare copper cable: 7/16, 5,000 yd.; 7/14, 800,000 yd.; 19/16, 150,000 vd.; 
19/14, 200,000 yd, ; £18,050, subj-ct to the metal market, as provided 
by agreement.— B. I. & Helsby Uables, Ltd. 

For the supply of 33,000-volt cables (specification No, 374) the following 
tenders were received: 


Schedule A, Bchedule B, 
with copper without copper 
‘sheath, sheath. 
Noyes Bros. 18 з £18,300 £17,050 
W. T. Henley's, Ltd. 18,771 16,809 
Siemens Bros. & Co. .. г 18,9-0 17,770 
В.І, & Helsby Cables, Ltd. 19,125 17,941 
Western Electric Со... P 19,291 17,642 
British General Electric Co... 20,560 — 
Aust. General Electric Co. .. 21,663 18,900 
Lawrence & Hanson .. 25,875 23,625 
N. Guthridge, Ltd. 88.252 85,162 


The tender of Messrs, Noyes Bros, (Schedule B), at £17,050, was recom: 
mended for acceptance, 
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| MELBOURNE City Corro. 
Castiron service and cut-out boxss.—Commonwealth Cast & Malleable 
Iron Works. 
One turbine-driven boiler feed pamp, £467..—H. Perks. 
Four three-phase transformers, £612.—Johnson & Phillips. 
Condenser fnses.—Mellwraith & Co. 
Insulators.—Commonwealth Art Pottery & Insulator Co. 
COMMONWEALTH P.M.G,'s DEPARTMERT. 
Two generators at £349 183. each, and two transformers, £105 each, for 
the radio-telegraph stations at Townsville and Woodlark Island.— 
G. Weymouth & Co. Pty. 
VICTORIAN Stats Coat Mine. 
н.р. copper wire, 7/18, £17 178. 6d. per mile.— B. I. & Helsby Cables, Ltd. 


— Tenders, 


Dartford.—In view of the advice of the Board of Trade, 
the T.C. Electricity Committee has decided to store 1,000 tons of 
coal, and recommends the acceptance of the following tenders :— 

J. Waddell & Sons, Ltd.—500 tons Yorkshire Main, 24s. 6d. per ton. 

Myers, Rose & Oo., Lid. – 500 tons Yorkshire nutty slack, 21s. 9d. per ton; 

500 tons Notts Mansfield slack, 30s. 9d. per ton. 
The firms will be asked if they are willing to extend the contract 
for six months. 


Glasgow,—The Clyde Navigation Trustees have accepted 
the offer of Messrs. Johnson & Phillips, Ltd., for the supply of 
cables for the capstans in connection with the electric crane being. 
erected at Queen's Dock. The Tramways Committee recommends 


for acoeptance the offer ef the British Westinghouse Оо. for a. 


supply of motor armature coils. 


Liverpool.—The T.C. has accepted the tender of Messrs. 
Spurrier, Glazsbrook & Oo., Ltd. for lubricating oils for the 
Electricity Supply Department for a period of seven months. 


Middleton.—The Electricity Committee has accepted 
the tender of Mr. J. Hulbert for six months' supply of coal to the 
electricity works. 


Salford.—The Corporation has sealed an agreement with 
Mr. Bertram Thomas for the supply of switchgear required for а 
rotary converter at the works of the Broughton Copper Co. 


Stockport.—The following tenders have been accepted 


by the Electricity Committee :— 
Iron stanchion for new boiler installation.—H. Parkes & Nephaw, £27. 
New I.P. cylinder for No. 4 engine.—Belliss & Morcom, Ltd , £96, less 
10 per cent. 
The Tramways Committee has accepted the following :— 
One ко of mild-steel tishbolts and nuts.—Had4tield's Steel Foundry, Ltd, 
106. 


90 gallons shellac varnish.—J. C. Arnfield & Co. 

Wheels and axles —John Baker & Co. (Rotherham), Ltd. 

Gold leaf.—Coe Ribbon Gold Leaf Manufacturing Co. 
Turned boitas for axle-caps.— British Thomson-Houston Co., Ltd. 


— — 


` FORTHCOMING EVENTS. 


— — —— — 


Association of Engincers-in-Charge.— Wednesday, September 16th. At 
7.80 p.m. At Bt. Bride's Institute, E. C. Annual meeting. 


Institution of Mining Engineers.— Wednesday, September itth. At 9.80 
p.m. At Hotel Mésropole, King Street, Leeds. Annual general meeting. 


Institute of Metals.—Friday, September 17th. At 8.80 p.m. At the Chemical 
Bociety's rooms, Burlington House, W. Annual general moeting. 


—— ᷣ — — ꝶ ·T—:̃ — — — 


NOTES. 


Fatalities.— The circumstances surrounding the death 
of George Fernie, an apprentice electrician, were inquired into by 
Sheriff Armour Hannay and a jury at Kirkcaldy. Deceased was 
found dead in the workshop at the power station at Kinglaasie 
Colliery, balonging to the Fife Coal Co. Fernie, who was only 16 
years of age, was found lying near where the cables are connected 
with the switchboard. Artificial respiration was attempted, with- 
out success. Deceased's father, a miner, stated that his son was 
employed at the power station at Kinglassie Colliery. On August 
5th he went to work in his usual health. On hearing that his 
son had been killed witness went to the pit and found the men 
working the pulmotor in an attempt to bring the lad round, 
bat it was in vain. He noticed only one mark on deceased's body 
—8 thin burnt-like mark on the right thumb. John Gourlie, the 
colliery electrician, said Fernie was working under hím. About 
2.30 p.m. on August 5th he told Fernie to prepare for the exten. 
sion of some lights. To do so he would have to go to the place 
where he had to extend the lights and repair any that were out. 
About 4.30 witness passed the turh' ne engine house, and on look- 
ing over to the workshop stair he saw Fernie lying on his back. 
His face was cold, but the pulmotor was tried. Witness was of 
opinion that the lad was dead when he first saw him. He had 
examined all the cables by feeling, and with an instrument, bat 
found no defect. There was no leakage. Deceased was found 
practically under the medium power switchboard. He had no 
occasion to go there to carry out witness's instructions, Witness 
ei think the lad could poseibly have been killed by electric 


Dr. Adam R. Wight Leslie said he examined the body on the 
morning after the accident. and along with another doctor had 
carried out a post-mortem examination. They found all the organs 
perfectly healthy. There was nothing in the body to show the 
cause of death, but everything he found was quite compatible with 
death from an eleotric shock. From what he found, and learned, 
he wasof opinion that the boy died from electric shock. There 
was nothing found otherwise to account for death. There was a 
mark of injury on the left thumb, but no other mark on the body 
or clothing. In answer to the Sheriff, witness stated that in the 
case of a person being killed by shock it was not necessary there 
should be any marks. 

Hugh Gordon Fraser, chief electrical engineer of the Fife Coal 


Co., said he had made a thorough examination of the plant and 


cables and found them intact. Besides being properly insulated 
the cables were all thoroughly earthed. It wasquite impoesible 
for the lad to have been killed by shock in the place. Tae jury were 
absent 15 minutes. and on returning the foreman intimated that 
they found that the boy, George Fernie, died at the place and time 
stated, but they could not find evidence/as to the cause of death. 

Reuter, quoting tbe Havre correspondent of the Jtit Journal, 
states that M. Canonne, inspector of works, and engineer attached 
to the Ministry of Industry and Works in Belgium, was killed 
as he was entering Belgium from Holland. М. Canonne had 
been in France, and was on his way back to take up his official 
duties again. He accidentally came into contáct with a live elec- 
tric wire, and was killed on the spot. 

An inquest was held at Newcastle-on-Tyne on Monday night 
upon the body of Alfred J. A. M. Henry (56), who was killed at 
Elswick Works on Saturday, while following his employment as 
an electrician. The evidence showed that while climbing up some 
trellis work to an overhead crane deceased caught hold of a live 
wire. He shouted to his mates to switch off the current. He 
then had one hand on the wire, the other on the crane, and one 
foot on a shaft. When the current was turned off he relaxed 
his grip and fell on to a machine, fracturing his skull. A verdict 
of “ Accidental death was returned. 

An inquest was held at Wednesbury, on Friday of last week, 
relative to the death of William John Maybury (57), of Waltall, 
who died on the previous day as the result of coming in contact 
with live electric wires at the works of the Patent Shaft and 
Axletree Co., Ltd., Wednesbury. Deceased was a crane driver, and 
was helping to unload axles from a truck. The crane was stopped 
to allow a locomotive to pass, and a few minutes afterwards 
Maybury was found lying on the top of a cabin, раг to which the 
orane was being worked. Evidenoe was given to the effect that a 
notice was posted in the cabin stating that when the crane was 
not in use the switch must be pulled out, Deceased. it is supposed, 
must have gone to do some oiling aud, forgetting the switch had 
been left in, touched the live wires, as his left hand had been 
burned. The electrical engineer of the works eaid there was no 
reason why а screen should not ba placed above the cabin as an 
extra precaution. The jury returned a verdict of ''Aocidental 
death.“ 


Foreign Trade. — FIGURES ror Aucust.—The following 
are the electrical and machinery figures given in the official 
returns for August — 


* 


IMPORTS. 

Electrical goods Month Ine, Kight Ire. 
and apparatus, of or months, or 
excluding ma- August, dec. 1915. dec. 
chinery and un- £ £ £ . 
insulated wire 105.303 + 67,852 658,759 — 322,683 

Machinery . 793,903 + 485,604 6,067,803 + 982,228 

EXPORTS 

Electrical goods 
and apparatus, 
excluding ma- 
chinery and un- 
insulated wire 259,130 113,447 2,008,179 — 196,138 

Machinery eee 1,483,931 — 221,139 12,999,901 — 11,482,612 
Appointments Vacant. — Switchboard attendant 


(278. 6d.) for Borough of Lancaster; engineer-in-charge, fitter 
driver, and pumping station attendant, for a military camp ; 
chargeman for electric generating station; shift engineer (£2 28.) 
for Swansea Harbour Trust; assistant mains superintendent (35з.) 
for Darlington electricity works. Particulars are given in our 
advertisement pages. 


Educational.—[In a circular to local education authori- 
ties and others, the Board of Education announces that the К sgula- 
tions and Syllabuees which governed the Examinations in Science 
and Technolozy beld in 1915 will continue in force for 1916 after 
1916 it will no longer hold Lower General Examinations in any 
subjects of Science and Technology. The Higher Goneral 
Examinations will for the present be continued. 


Workmen's Compensation: Unusual Claim.—< 
novel claim under the Workmen's Compensation Act ie reported 
to have been lodged with the Oldham Corporation. An employé 
of the Corporation died recently. and the grounds of the claim 
which has now been made in respect of his death are that death 
was caused by the shock received by the deceased through seeing 
add workmate die while working alongeide him in January 


/ 
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Volunteer Notes, —ExatiNEERING INSTITUTIONS’ VOLUN- 
TEER TRAINING CoRPs.— 

Company Orders.—By Lieut.-Col. С. В. Clay, V.D., Commandant, 
for week ending September 18th, 1915 :— 

Monday.—Drills, 6.30-7.30; 7.80.8.30. Section 1, Technical 
instruction ; Section 3, musketry at range; Sections 2 and 4, 
Squad drill or signalling. 

Friday, —Section 2, Technical instruction ; Section 4, musketry 
at range ; Sections 1 and 3, Squad drill or signalling. 

Classes for signalling instruction are being formed, and the 
names of those deeiring to take part should be handed to the 
Section Commanders. 

The Corps will still be glad to welcome recruits. Although 
primarily appealing to members of the Engineering Institutions, 
others whose tastes lie in the direction of a technical training will 
find this Corps meet their views. 

Applications for membership should be made to the Com- 
mandant, Lieut.-Col. C. B. Clay, V.D., Marooni House, Strand, W.C. 

3BD Ватт. (OLD Boys) CENTRAL LONDON REGIMENT (VOLUN- 
TEERS).—Battalion Orders by Colonel S. G. Grant (Officer Com- 
manding), Thursday, September 9th, 1915 :— 

Week-end Parades,—Saturday.—The Battalion will parade at 
Liverpool Street Station (low level entrance G,E.R.), at 1.50 p.m., 
and proceed by rail, for entrenching duties. 

Sunday, 7 a.m., Réveillé ; 10 a. m., Church Parade; 10.20 a. m., 
Battalion Parade (Bridging); 10.30 am., Sketching Class as usual; 
2°30 a.m., Battalion Parade (Bridging and Bombing). 

Duties,—The special duty for which men were asked to volunteer, 
for Saturday next, the 11th inst., is cancelled. 

Mushetry.—There will be Firing at both Acton and Bisley 
Ranges on Saturday next, the 11th inst. Men who have sent in 
their names will parade at the usual times. 


A. G. JOINER, Major and Adjutant, 


The British Association.—Our special correspondent 
telegraphs that on Wednesday morning, in Section G, Prof. Hele- 
Shaw read his presidential address, after which Profs. Asakawa 
.and Petavel read a paper on the thermal efficiency of a gas engine, 
and Prof. Thornton dealt with the total radiation from a gaseous 
explosion. In Section A (Mathematical), Prof. Soddy opened a 
diecussion on radioactive elements and the periodic law. A crowded 
audience attended the discussion on industrial harmony, in Sec- 
tion F (Economics), which was opened by Prof. Kirkaldy ; other 
speakers were Sir Chas. Macara, Mr. Will Thorne, M.P., Sir Hugh 
Bell, and Mr, Evans, The discussion was resumed in the 
afternoon. 


London — Birmingham — Liverpool Telephone 
Cable.—In consequence of the rapid growth of telephone traffic 
between London, Birmingham and Liverpool, the British Post 
Office is providing an underground telephone cable connecting the 
three cities. Stoneware multiway ducts, each way being of 3j.in. 
internal diameter, have been laid to form the conduits, The cable 
is made up of copper’ conductors, pap2r insulated ; the individual: 
wires are twisted in pairs, and two pairs are then twisted together 
to form a four-wire core in the style known as multiple twin,” and 
there are 52 pairs of wires in the cable, distributed as follows :— 


Central соге ... 2 pairs, each wire 300 Ib. per mile. 
4 


First layer eee 1 [T] LI] ,3 00 ,» 1] , 
12 150 „ 

Seeond 1 19 99 99 ,» 97 17 

ч то ID ME PE: 


The whole is enclosed in a lead sheath of an average overall 
diameter of 2 9 in. ; 

One telephone circuit is obtained on each pair, and one addi- 
tional circuit per two pairs may be formed by Superposed or 
" Phantom " circuit working. 

The cable and loading scheme were designed by the engineers of 
the Post Office, and the section London to Birmingham, 1104 miles 
in length, has been manufactured, laid and jointed by the Western 
Electric Co., Ltd., North Woolwich. It has been carefully balanced 
during manufacture, and in the jointing processes, so as to make 
the electrical constants of the circuits such that the minimum of 
inductive disturbance takes place between one loop and another, 
whether physical or phantom.“ 

The section Birmingham to Liverpool, 90 miles in length, is 
being similarly treated by other contractors, namely, the British 
Insulated and Helsby Cables, Ltd., but is not quite ready for use. 

Loading coils have been inserted in each circuit at 24-mile 
intervals along the route, the iron cases containing the coils being 
accommodated in underground brick chambers. All the loading 
coils are of the Western Electric Co.'s type. 

The estimated attenuation constante per mile and those actually 
obtained after completion of the London— Birmingham length are 
given below :— 


Weight of singlo * Attenuation constant per 


wire per mile mile, 800 p.p.s. 

forming loops. Estimated. Observed. 
300 1b. 00180 00408 
200 „ 00684 00664 
160 ,, 00875 60884 
100 „ 01161 01074 


(* The logarithmic decrement in the telephonic current 
strength per mile). 

The results on the superposed (phantom) circuits are equally 
satisfactory and the attenuation constants of such circuits are 
somewhat less than those of the physical loops from which they 
are formed. 

On Wednesday last, by the courtesy of Sir William Slingo, 
Engineer-in-Chief of the Post Office, and his staff, we were privi- 


leged to take part in a test of the speaking qualities of the new 
cable, and found that conversation between London and Birming- 
ham direct over any loop in the cable was excellent; no inductive 
disturbance from other loops in use could be detected. 

Various lengths of loop were formed by doubling to and fro 
between London and Birmingham, thus :— 

(a) London to Birmingham and back on two 300-Ib. loopa, equal 
to 221 route-miles, or, roughly, ‘equivalent to a London-Liverpool 
length. The speech was very loud and distinct. 

(b) The same route length as in (a), but using 200-1b. loops. The 
speech was still very clear. 

(o) London to Birmingham and back on four 200-Ib. loope, equal 
to 442 route-miles or, roughly, equivalent to a London-Glasgow 
length. The speech was still very good. i 

(d) The same loops as used in (c), but with the addition in 
series of two 300-lb. loops between London and Birmingham, 
making in all 663 route miles or, roughly, а London—A bsrdeen 
length. Speech was not at all difficult, and was within what 
might be regarded as the commercial limit. 

(е) The same loops as used in (4), but further extended by two 
200-Ib. loops between London and Birmingham, making in all 
884 route miles. In this case speech was just possible, but could 
not be regarded as within the commercial limit. 

Similar trials made on the. phantom circuits give equally satis- 
factory results as regards speech transmission, and although during 
the trials there were 21 trunk circuits working in the cable, 
there was no observable interference from other physical or 
phantom circuits. 

One novelty in the cable is the provision of the heavy (300-Ib.) 
conductor loaded loops, the heaviest loaded conductors previously 
laid underground anywhere being slightly under 200 lb. per mile. 
The excellent results obtained reflect the greatest credit upon the 
engineering staff of the Post Office and the contractors. 

Although equally good, or better, resulta may te obtained by 
using lines wholly overhead, it does not yet appear that equally 
good results can be obtained when the same route lengths are 
made up partly of overhead and partly of underground wires ; the 
line must be as far as possible homogeneous, 

We believe that the results obtained constitute an absolutely new 
record in underground cable telephony, and demonstrate the tech- 
nical possibility of conducting conversation by this means between 
any two points within the limits of the United Kingdom—although, 
of course, it is not suggested that it would be commer- 
cially practicable to provide for such communication. The close 
agreement between the calculated and observed characteristics of the 
line is particularly gratifying, indicating, as it does, that the 
engineers responsible for the design of the cable had completely 
mastered the difficult technical problems which surround the use 
of loaded underground cables for telephonic purposes. 


Institution and Lecture Notes.—Institute of Marine 
Engineers.—The following are the further arrangements of this 
Institute for the coming session. All of the meetings are on 
Tuesdays, at 7 p.m. :— 

October 5th.—'' Engineering Prospects in Russia, by Mr. Jas. Anderson. 

November $3nd.—'' Development of Mechanical Verftilation, Hygienically, 

Aboveground, Underground and Underdeck," by Ме. James Keith. 
December 7th. —'* Stern Shaft Lubrication,” by Mr. A. J. Lebed 


8. 
January llth, 1916.—'' Power-driven Tools on Board Ship,“ by Mr. J. 
Hamilton Thomson. 


LJ 

Post Office War Bonus.—The war bonus conceded to 
Post Office workers will be paid from this week. The termsof the 
oonoession were :—3s. to men earning 40s. a week and under; 98. 
to men receiving more than 40s., but less than 628. per week; and 
women were awarded half of these amounts in each grade. 


The Lighting of Factories and Workshops.— The 
firat report of the Home Office Departmental Committee on lighting 
in factories and workshops has just been issued, the Committee 
feeling that although the investigation is incomplete, and cannot 
be completed under the conditions prevailing at present, it is 
desirable to make available to the public the work already done, 
and to formulate certain recommendations regarding suitable 
standards of illumination. The report contains an immense 
amount of detailed information, and the subject is discussed at 
considerable length. The conclusions of the Committee in brief 
are that statutory standards of “adequate and suitable illumi- 
nation" should be set up, and the standards suggested are a 
minimum illumination on a horizontal plane at the floor level of 
0'25 foot-candle in workroome, 0'4 foot-candle in foundries, 
01 foot-candle in passages, and 005 foot-candle in open 
spaces out of doors. These recommendations are subject to cer- 
tain qualifications and exemptions, and are, of course, only pro- 
visional ; they will serve, however, to indicate approximately .the 
standards that will eventually be adopted, and will thus be of 
assietance to works managers, who will also find the mass of data 
contained in the voluminous appendices of the greatest value. In 
later issues we shall review this very important document at greator 
length than is possible at the moment. 


Radium Spring Discoveries,—The Financier reports 
that the strongest radium mineral spring in the world has been 
discovered at Obersohlema, Saxony, and that bath-houses are to be 
erected there for treatment of the wounded, Simultaneously with 
this report, news arrives that the company owning the radium 
baths at Joachimsthal, in Bohemia, is bankrupt. - 

It is reported that in Colorado mineral springs have been dis- 
covered containing radium in such large quantities that a gramme 
of the metal will in future cost only £7,200 instead of £32,000, 
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Machinery Maintenance in China, — The Acting 
British Consul at Wuhu reporting on the foreign machinery used 
in that city, remarks that the Chinese seem to expect that their 
machinery will run at full load during an indefinite number of 
years without other care than oocasional oiling, and that the 
economy of a maintenance and refit charge does not apparently 
appeal to the Chinese mind. The policy of getting quick and large 
returns without making allowances for the inevitably following 
exhaustion is unfair to manufacturers, for machinery is unjustly 
blamed when the fault really resides in the Chinese lack of busi- 
ness method. He, therefore, suggests that it would pay U.K. 
manufacturers to allow long credits with a proviso that the. 
supplier of the machinery should have the right to send a com- 
petent engineer to inspect it every two or three years. The pur- 
chaser would have to pay for the services of the expert, but that 
could be arranged for in the contract price. In this way British 
machinery would have a better chance of showing its worth.— 
Board of Trade Journal, 


Copper.—European visible supplies, as shown by Messrs. 
Н. R. Merton & Co.'s statistical circular, were 999 tons less at the 
end of August than at the end of July last. English supplies, 
however, were only 31 tons less, and French 20 tons higher. In 
detailed supplies, European arrivals from North America were 
low at 16,070 tons, while Spain and Portugal supplied England and 
Franoe with a quantity of 126 tons lees than the pre-war average. 
" Other countries " sent England and France a quantity 10 per 
cent. higher than in pre-war times, Chile shipments were rather 
below pre-war average, Australian above. Total supplies, though 
higher than last month, are considerably below last March, April 
or May (months when the "blockade" might be expected to be 
vigorous) while deliveries, higher than the last two months, reflect 
the general activity. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELEOTBICAL REVIEW posted as to their movements. 


Central Station Officials, — MR. C. E. CROCKER, 
manager and attorney for the Kalgoorlie, West Australia, Power 
and Lighting Corporation, has been appointed manager of the 
Perth (West Australia) City Council's electricity, lighting and gas 
departments.— Tenders. 


General.—The following announcement appeared in the 
London Gazette on September 3rd :— 

War Office.— at Forces: General Staff. General Staff Officer—2nd 
Grade—Mejor Walter A. J. O’Meara, C.M.G., Reserve of Officers. Dated 
August 19th, 1915. 

Private JAS. CHANDLER, of the 2nd Sportsman's Battalion, who 
was on the staff of Siemens Dynamo Works, Ltd., at Stafford, has 
been gazstted Lieutenant in the battalion. 

On September lst the marriage took place at St. Barnabas 
Church, York, of Sapper F. E. PowELL, of the Royal Engineers, 
who was on the electrical staff of the North-Eastern Railway Co., and 
Miss Annie Croft, of York, The bridegroom is leaving for the 
Front. 

We are informed that Мв. W. J. POLYBLANK is not now con- 
nected with the Magneta Time Co., Ltd. 

The marriage took place, at the Parish Church, Gillingham 
(Kent), on August 28th, of Ми. Henry KNIGHT, eldest son of Mr. 
C. Knight, to Miss Hilda Emma Marriott, daughter of Mr. 
Chas. Wm. Marriott, of the electrical staff of H.M. Dockyard, 
Chatham. 

The employés of Messrs. J. H. Tucker & Co., of Hay Mills, 
Birmingham, gathered together on Friday, the 3rd inst., to bid 
" Good-bye " and “ Good luck " to Mz. J.B. TUCKER, the son of the 
founder and present head of the firm, who has been granted acom- 
mission in the Royal Engineers, and who was leaving the next day 
to join his regiment. The meeting was held in the works during 
the tea interval, and was of a most cordial character—a tribute to 
the personal popularity of Mr. J. B. Tacker, and to the happy 
relations existing between the firm and the employés generally. 
From those representatives of the firm who were unavoidably pre- 
vented from being present, Mr. Tucker received during the meeting 
telegrams of congratulations and good wishes. Mr. R. H. Lamb, 
who has been with the firm some 15 years, presided, and said that 
they oould not let Mr. J. B. Tucker go without some mark of their 
appreciation and esteem. A Committee had been hastily formed, 
and it was decided that, in addition to “Good wishes,” Mr. 
Tucker should carry with him something that would 
be a constant reminder of those whom he was leaving. 
Mr, Bisby, who has been with the firm 20 yeara, on behalf of the 
employés in the works, then presented Mr. Tucker with a Webley 
and Soott service revolver. Miss Jeffries, who has been in the 
service of the firm some 14 years, on behalf of the office staff, pre- 
sented a silver cigarette case, suitably inscribed, and Mr. Willmott, 
the oldest official of the company, having been with them upwards 
of 19 years, on behalf of the officials. asked Mr. Tucker's acoept- 
ance of a sword, sword knot and scabbard, suitably engraved as a 
record of the oocasion. In acknowledging the gifts and the very 
warm welcome which greeted him as he rose, Mr. Tucker said 
that he always seemed to be receiving similar marks of their 


goodwill. He could only express his appreciation of their kindness 
and good wishes, and thank them very much. In response to calle 
for a speech from the head of the firm, Mr. J. H. Tucker, after 
referring to the fact that It was really not his show that after- 
noon at all,” joined with the meeting in wishing his son every 
success and a speedy and safe return. He referred in terms of 
appreciation to the men who had already gone from the works 
and were now serving their country, also to those in the works, 
who, though not in the same way, were equally serving their 
country and doing their duty. Whilst they honoured his son that 
afternoon none of the others were forgotten. Hearty cheers for 
the firm, for Mr. J. B. Tucker, and the singing of For he's 


‘a jolly good fellow," brought the proceedings to a close. 


Mr, WILLIAM H. TAvLoR, A. M. I. E. E., electrical superintendent 
of tramways at Perth, has been appointed arbitrator to grant an 
award for the use of electricity in the Collie Coalm ines. 

The following members of the staff of the Cape Town city eleo- 
trical department have enlisted in the South Atrican Overseas 
contingent :—Messre. Wallace and Smith, draughtsmen ; Messere. 
Nixon and Roper, installation inspectors; Mesars. Purcell and 


. Mostert, meter readers; Messrs. Driver, Van Niekerk, and Struak, 


mains department; Mr. Knox, clerk; Mr. Desmond, battery 
attendant ; and Mr. Smith, fireman. This is a very good per- 
centage out of a total of 32 white members of the staff. 


Roll of Honour. —Private JoHN RADCLIFFE, of the 
Royal Munster Regiment, who was on the Rochdale Corporation 
electricity staff, has been wounded ih the foot at the Dardanelles. 
and is in hospital at Liverpool. He enlisted a year ago, and pro- 
oeeded to the Dardanelles in July. 

Corporal WM. Henry HEDGOOCK, who was оп the staff of the 
Isle of Thanet Tramway and E.L. Co., Ltd., has died of wounds 
received in action in the Dardanelles. Deceased, who lived at 
Ramsgate, was an old Army man, and was 48 years of age. He 
rejoined the Foroes early in September, 1914, and attached to the 
Military Mounted Police was drafted to the Mediterranean in June. 
He died on August 20th. 

Corporal J. Lomas, a Territorial employed at the Blackburn 
electricity works, has lost his life in the Dardanelles. He was 
going to the assistance of a comrade when shot down by a sniper., 

Мв. JOHN SCURE LEKSE, of the 6th Manchesters, formerly em- 
ployed by the British Westinghouse Co., is reported missing at the 
Dardanelles. 

Private J. J. O'Connor, of Ashton, formerly an electrician 
employed at the Delta Works, Guide Bridge, has been killed in 
action. He was 19 years of age, and was serving at the Dardan- 
elles with the 1/9th Battalion Manchester Regiment. 

Private R. B. Brown, of the 10th Rifle Brigade, an employé in 
the offices of the Peel-Conner Telephone Works, Salford, was killed 
by a sniper in France last week. 

Private ROBERT Owen, of the 11th King's (Liverpool) Regiment, 
formerly employed at the Chloride Electrical Works, Clifton, near 
Manchester, has died from wounds received in the fighting in 
France. He was 20 years old. 

Corporal JOHN BARNES, of the llth Auckland (N.Z.) Mounted 


Supply Co. has died from fever in the Military Hospital, at 
Fyzabad, India. 

Lieut. L. L. Begs Moca, of the Royal Engineers, who was 
к Mesere. Willans & Robinson, Ltd., Rugby, has been killed in 
ac 


Obituary.— M. F. H. W. HIddmS.— On Saturday last 
there were laid to rest at Abney Park Cemetery the remains of 
Mr. Frederick Herbert William Higgins, M. I. E. E., chief engineer 
to the Exchange Telegraph Co., Ltd., who passed away at his 
residence at Stamford Hill, on September let, at the age of 66 years. 
Mr. Higgins commenced his career in the Post Office Telegraph 
Department, and after passing through the junior ranke was made 
Superintendent of Telegraphs in the island of Mauritius, After 
being there some years he returned home and entered the service 
of the Exchange Telegraph Co. in the year 1873, devoting hia in- 
ventive genius henceforth to the development of type-printing 
telegraphs in the various forms now familiar to the public as 
“ Таре" instruments. In this he was particularly successful, as 
besides perfecting various forms of "relays" he very largely in- 
creased the speed of the instruments. The original form of tape 
machine which was brought over from America was known by the 
name of its inventor, Mr. T. A, Edieon, and when first worked 
in this oountry printed at the rate of six words per minute only, 
but thanks to Mr. Higgins's ill various important alterations and 
improvementa were from time to time effected, resulting in the 
present form of apparatus, which printe, in tape form, at a speed of 
from 35 to 45 words per minute, according to the individual skill of 
the operator, and, in addition, he invented an instrument printing 
on a broad band of paper, known as a column printer. now largely 
in use in the principal clube and hotels in London and the chief 
Provincial towns. Mr. Higgins was also the patentee of numerous 
inventions in electric fire alarms, and the author of many papers 
read before the Institution of Electrical Engineers, of which he 
was a Member, He leaves а widow and family. Several of his 
sons are now serving the country. 

We are indebted to a correspondent for the following references 
to Mr. Higgins’s life and work :—" The late Mr. Е. H. W. Higgins 
entered the servioe of the Electric and International Telegraph Co. 


in the ‘sixties’; before he was 20 years old he had devised a non- 
inductive shunt for increasing the speed on repeater circuits. He 
was then transferred to the late Mr. R. S. Culley's laboratory, 
where he commenced an investigation into the establishment of 
current in & submarine cable. 'l'he application of the results of 
this investigation effected an increase of speed in the Dutch cables 
of such a magnitude, that a contemplated new cable was af ter- 
wards considered as unnecessary. Soon after this Mr. Higgius 
b.cime superintendent of telegraphs to Mauritius, where he 
applied himself with great energy to the manifold duties 
which then devolved upon the telegraph engineer—in- 
cluding the blasting of a channel into the principal harbour 
of the Seychelles Islands, and the construction of a massive time 
ball at Mauritius. After three years in the island, Mr. Higgins 
returned to England, and in 1872 applied himself to the study of 
the distributive printing telegraph, which he made the work of 
his lifetime, and which he developed to a great degree of efficiency. 
The Exchange Telegraph Co. were then using the Edison printer ; 
Mr. Higgins developed this instrument and greatly increased its 
speed, and later devised a new system of transmission, which 
enabled him to still further improve the apparatus. The necessity 
for an apparatus which printed on a broad band, instead of the 
familiar tape, caused Mr. Higgins to devise his column printer, an 
instrument now familiar in every large club and hotel. Mr. 
Higgins was responsible for many other inventions, among which 
may be mentioned his annunciator, which announces to the 
Members of the House of Commons the various happenings in the 
Chamber ; also his fire-alarm system.” 

The death is notified of Mr. GEO. T. Evans, of Langland, 
Margam, electrician to the Margam Eatate. 

Mr. J. W. NICBOLSON, for 20 years engaged in the Leeds tram- 
way department, and who was for the past six years hon. secretary 
of the Leeds Municipal Officers’ Guild, died last week, at the early 
age of 48 years. 


Will.—The late Prof. W. Grylls Adams, F. R. S., left 
£13,200 gross, and £5,000 net personality. 


NEW COMPANIES REGISTERED. 


Smith, Lemon and Stewart, Ltd. (141,411).— This com- 
puny Was registered on August 27th, with a capital of £2,000 in 1 shares, 
to carry on the business of consulting engineers, manufacturers and commis- 
sion agents as formerly carried on by T. E. Smith, C. W. Lemon, and T. M'. 
Stewart, as " Smith, Lemon & Stewart," and to carry on the same and the 
business of manufacturers of and dealers in tarpaulins and other waterproof 
materials and coverings, metals, and all classes of machinery and tools, and 
things operated by electricity, steam, internal combustion, water or com- 
pressed air, ships’ fittings, outfits, paints, varnishes, greases, oils, colliery and 
Ships" stores, boiler insulating materials, telegraph, telephone and other elec- 
trical equipment, etc., used in engineering or shipbuilding yards and collieries. 
The subscribers (with one share cach) are: T. E. Smith, County Chambers, 
Neu castle-on-Tyne, consulting engineer; C. W. Lemon, County Chambers, 
Newcastle-on-Tyne, consulting engineer; T. W. Stewart, County Chambers, 
Neweastle-on-Tyne, consulting engincer. Private company,. Ihe number ol 
directors is not to. be less than two or more than five; the first are T. FE. 
Smith, C. W. Lemon, and T. W. Stewart (all permanent, subject to holding 
25% ordinary shares) Qualification of other directors, 100 ordinary shares. 
Sclicitor: k. L. Bates, 20, Collingwood Street, Newceastle-on-Tyne, Regis- 
tered by Jordan & Sons, Lid., 116-17, Chancery Lane, M'. C. 


Westwood Electrical Co., Ltd. (111,333).— This company 
was registered on August 25th, with a capital of £4,000 in £1 shares, to 
carry on the business of manufacturers of and dealers in electrical and 
general fittings and accessory parts thereof, electrical and general engineers, 
elo. The subscribers (with. one share each) are: F. Westwood, 37, Lawdon 
Read, Birmingham, director; E. М, Westwood, 14, Park Road, Sparkhill, 
Birmingham, director, Private company. The number of directors is not to 
be less than two or more than five: the first are Е. Westwood. and E. M. 
Westwood, Qualification, 400 shares, Solicitor: T. J. Richards, 126, Colmore 
Row, Birmingham. Registered. Office : Lawdon Road, Bordesley, Birmingham, 


Seear, Scott and Co., Ltd. (141.463).—This company was 
repistered on Septermber lst, with a capital of 3,000 in gol shares (2,250 
7 oper cent. pref. and 750 ог), to take over the business of manufacturing 
electrical and general engineers now or lately carried on by Seear, Scott and 
(o., Lid. (old. company), to carry. on the business of mechanical, electrical, 
telegraphic and general engineers, manufacturers. and builders, model and 
ton makers, founders, metal workers, cart, coach, carriage and van builders, 
manufacturers. of and dealers in machinery, vehicles, boats, submersible and 
Aving machines, and mechanical implements, ete., and to adopt an agreement 
with J. Scott. The subseribers (with. one share each) are: J. Scott, 17, 
Lismore Road, Croydon, engineer; E, C. Seear, 16-17. Devonshire Square, 
I.. C., electrical engineer; R. II. Yuille, 24. Moreton Road, Croydon, draughts- 
man. Private company. The number of directors is not to be less than two 
or more than five: the first are J. Scott (chairman), E. C. Seear, and R. II. 
Voile. Qualification. £50. Remuneration as fixed by the company. Secre- 
tarv OE. €. Seear. Registered office : Sla, St. Peter's. Street, South Croydon. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Electro-Flex Steel Co., Ltd.—Issue, on August 20th, 1915, 
of , 100 debentures, part of a series of which particulars have already been 
filed. : 


Pritchett and Gold and Electrical Power Storage Co., Ltd. 
—Farticulars of £30,000 debentures, created August 12th, 1915, filed pursuant 
to Section 93 (3) of the Companies (Consolidation) Act, 1908, the amount of 
the present issue being EAD Property charged: The company s property, 
present and future, including uncalled capital, and premises at Dagenham, 
Essex, with fixed machinery, etc. No trustees. 
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Carville Site and Power Co., Ltd.—Issue, on August 28th, 


1915, of 410,000 debentures, part of a series of which particulars nave 
already been filed. 


Defries and Goldman, Ltd.—Particulars of £600 B" 
debentures, ercated August 21st, 1915, filed pursuant to Section 93 (3) of the 
Companies (Consolidation) Act, 1908, the amount of the present issue being 
46300. Property charged: ‘The company's property, present and future, 
including uncalled capital. No trustees. | 


Evered and Co., Ltd. (20,158).—Capital, £200,000 in £1 
shires, Return dated May 12th, 1915. All shares taken up. 4,1 per share 
called up on 35,040 and 148. per share on 63,800; £79,700 paid; £91,044 con- 
sidered as paid, being £1 per share on 67,440 and 145. per share on 33.720 
shares. “Mortgages and charges: 20, 600. 


_ Electric and General Investment Co., Ltd. (31,506).— 
Capital, £201,500 in 20,000 ord. and 19,900 pref. shares of 5 each and 
40.000 defd. shares of £1 each, Return dated August 10th, 1915. All shares 
taken up. l per share called up on the ord., 15. per share on the deid., 
and оор share оп the pref.; £121,500 paid. Mortgages and charges: 
527 ч. 


Electricity Supply Co. for Spain, Ltd. (29,103).— Capital. 
4 105,000. in 20,000 pref, shares of 4/5 each and 19,900 ord. and 100 founders’ 
shares of 5s, each. Return dated December 31st, 1914 (filed April 8th, 1915). 
17.330 pref., 19,900 ord., and 100 founders’ shares taken up. 5s. per share 
called up on 19,900 ord.; £4,975 paid; 86.675 considered as paid, being 
ös per share on 100 founders’ and 5 per share on 17,330 pref. Mortgages 
anl charges: 4,133,800. 


Electromotors, Ltd. (60,826). — Capital, £50,000 in .£l 
shares. Return dated May 3lst, 1915. 42,370 shares taken up; 42,370 paid. 
Mortgages and charges : Nil. 


. Europe and Azores Telegraph Co., Ltd. (39,452).— Capital, 
200.000 in 210 shares. Return dated July 7th, 1915. All shares taken up. 
£145,320 paid; £55,680 considered as paid. Mortgages and charges: Nil. 


Consolidated Electrical Co., Ltd.,  (77,054).—Capital, 
£125,000 in 41 shares (15,000 six per cent. pref). Return dated July 90th. 
1915, All shares taken up. l per share called up on 15,000 pref. and 757 
ord., and 5s. per share on 109,243 ord; 4143.067 15s. paid; £781,932 5s. con- 
т as ра, being 155. per share оп 109.243 ord. Mortgages and charges: 
Nil. 


Chiswick Electricity Supply Corporation, Ltd. (38,854) .— 
Capital, £100,000 in e shares. Return dated June 2nd, 1915. 62,800 shares 
taken up. 62.800 paid. Mortgages and charges: 480,000. 


CITY NOTES. 


; German Electrical Companies. 


The A.G. Kortings Elektrizttuts Werke, of Berlin, has 
declared a dividend of 4 per cent. for 1914-15, as compared 
with 6 per cent, in the previous year. 

The Ges. fur Elektrotechuische Unternehmungen, of Munich. 
reports that the increased receipts from supply, installations, 
and contracts in the first half of 1914-15 were more than 
extingnished in the second half of the year. It is proposed 
to рау 4 per cent. on the preference capital, as in 1915-14, but 
no distribution is again made on the ordinary shares. 

The Internationale Stickstoff A.G., of Wiesbaden, records a 
further loss in 1914, whereby the debit balance has risen to 
440,000 on a share capital of £105,000. The report states that 
improvements have been made at the Patsch nitrogen works, 
and the factory at Innsbruck is iu а state of progressive 
development, whilst the large State works near Halle, which 
is to operate ou the Pauling process, will presumably be 
brought into use in the near future. | 

The AEG. Unternehmungen. . G., of l'rankfort-on-Main, 
Which Was formed in 1911 by the A.. G. and the Carlswerk 
(Felten & Guilleaume) as an investment and site company, 
reports profits from dividends, interest and rent amounting 
to £95,500 in 1914-15. as contrasted. with £36,600 in the pre- 
ceding year, and net profits of £32,000 and £31,900 in the 
two years respectively. A dividend at the rate of 6 per cent. 
has been declared, being the same as in 1913-14. The company 
holds £200.000 in shares in the Carlswerk and shares in the 
Meissner Tramway, whilst the Frankfort works, formerly 
owned by the Carlswerk, are leased to the A. E. G. 

The report of the Wolfram Lumpen A.G., of Augsburg, for 
1914-15 states that the turnover experienced a considerable 
reduction through the war, and as no coinpensation could be 
obtained by the manufacture of war material, working had 
first to be restricted and then totally suspended for a short 
tine. The inland sales departments were at first at a stand- 
still, although a general improvement took place subsequently, 
but no connection was being maintained with the sales 
organisations in hostile countries. As gross profits, the 
accounts show the sum of £75,000, as against £116,000 in 
1913-14, general expenses and depreciation bringing the net 
profits down to £824, as compared with £2,000 in the previous 
year. A dividend of 6 per cent. was paid on the preference 
capital for 1913-14, but for the past year no distribution 18 
being made on both preference and ordinary shares. It is, 
further, mentioned that the patent action 1n regard to drawn 
wolfram wire is pending in the final court. 

The Compagnie | Electro-Mécanique, of Le Bourget, near 
Paris, in which the Swiss firm of Brown-Bovenr is inter- 
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ested, reports that the satisfactory demand for steam turbines 
and electrical plant which was experienced in the first seven 
months of 1914 ceased after the outbreak of the war, so that 
the working results were affected unfavourably. Early in 


1914 the share capital was increased from £200,000 to- 


£400,000, but the augmentation, under the circumstances 
prevailing, was unable to be utilised to the desired extent in 
promoting the receipts. 
469,000, as compared with £99,000 in 1913, and the net profits 
at £25,000 and £61,000 in the two years respectively. These 
are, however, not strictly net profits, as they make no provi- 
sion for depreciation. The amount set aside for depreciation 
practically absorbs the net profits, and compares with £41,000 
in 1913, so that no dividend is payable, whereas a rate of 8 
per cent, was paid in each of the previous three vears. 

The Compagnie Métropolitain, of Paris, reports that the 
oecurrence of war exercised decisive effects on the develop- 
ment of the railway, as the working of various lines had to 
be suspended inmediately after the French mobilisation, and 
the receipts consequently declined. Whilst the receipts on 
August 2nd amounted to £6,204, or an increase of 43 per 
cent. as contrasted with the same day of 1918, eight days 
liter they had fallen to £1,918, and reached the lowest level 
on August 15th at £1,545, this amount showing a decrease 
of 58 per cent. as compared with the equivalent day in the 
preceding year. With the resumption of working, however. 
аз gradual advance in the receipts took place, and from a total 
of £75,000 in the month of September the receipts rose to 
£110,000 in December, but this amount was less by £67,000 
than in the same month in 1913. The total revenue from the 
sale of tickets reached £1,855,000 in 1914, as against £2,179,000 
in 1913, whilst the working expenses were £847,000 and 
4966.000 in the two years respectively. After deducting the 
shares of the City of Paris in the gross receipts, the net profits 
are recorded at £445,000, as contrasted with 4553. 000 in the 
previous year. It is intended to pay а dividend of 118. 24d. 
per 410 share, this comparing with 17s. 24d. in 1913. The 
directors state that from the working results in the new 
financial year the crisis may be considered as almost entirely 
overcome. The company derives advantage at present from 
the absence of motor omnibuses, but the hope is expressed 
that traffic later on will increase so largely as to extinguish 
the losses hitherto incurred. 

The Compagnie Francaise Thomson-Houston, which was in 
close relations with the A. E. G. prior to the war. reports that 
although deprived of 60 per cent. of the personnel through the 
mobilisation, it was possible for the company to maintain 
working, notwithstanding the moratorium, the deficiency in 
traffic conditions, and the difficulties experienced in obtaining 
raw materials. Only one shop was excluded. namely, that at 
Lesquin, which lies in the area occupied by the enemy. 
Inimediately on the outbreak of hostilities the company placed 
its industrial organisation at the disposal of the Arme and 
Navy. and, at the same time, it was still able to meet the 
requirements of current business. The company neither 
availed itself of the facilities afforded by the moratorium in 
relation to the creditors nor in regard to the shareholders. 
The net profits at £127,000 were less by £53.00) than in 1913, 
and the dividend is 5 per cent. on share capital of £2,400,000, 
as contrasted with 7 per cent. in the previous year, the 
ammount carried forward being 47.000. As to the relations 
formerly existing with the A.E.G., the directors state that 
the agreements were concluded to avert the invasion of 
German production, which had made itself perceptible in all 
branches of industrial, cominercial and financial activity. In 
regard to the future, the French company's programme lay 
completely in the determination that all relations between the 
French and Germans were impossible. — The dissolution of 
these relations would result in difficult problems: they would 
be all the easier the more complete the victory of France be- 
eame, and they could, therefore, look. forward to them with- 
eut anxiety. It is added that as а consequence of existing 
conditions, the dissolution and liquidation were already being 
observed of the Société Francaise of the A. E. (I., which was 
brought into existence by the French Thomson-Douston. Co. 


Aberdeen Suburban Tramways Co., Ltd. 


Av the half-yearly meeting. Mr. James Mranss, the Chairman. 
wid that notwithstanding the shrinkage in revenue, which 
was entirely due to temporary causes, the directors had come 
te the conclusion that the time bad arrived for an increased 
divkleud. For many vears back the directors’ policy had been 
to restrict the dividend in order that they might build up a 
strong renewal and depreciation fund. This fund, with the 
amount which the directors proposed to add this. half-year, 
now amounted to half the capital of the company, and, in 
view of the condition of the undertaking generally, the direc- 
tars were satisfied that they would not require to write off 
in future years so much as had been written off in the past, 
and they hoped to be able to maintain, if not to increase, the 
dividend that thev now proposed to pay (5 per cent.) In 
regard to the negotiations for the purchase cf the company's 
undertaking, which were initiated by the Town Council, no 
substantial progress had been made. In place of the late Mr. 
Jackson. the directors appointed Mr. James Sellar, who, for a 
tine, managed the Singapore Tramways, as one of the direc- 
tors. After references to the satisfactory financial position, 
the report was adopted. 


The gross profits are returned ut 


United Electric Car Co., Ltd. Preston. — The 
directors’ report for the year ended June 30th, 1915, states that the 
works have been efficiently maintained as regards buildings and 
machinery, the cost of which has been charged against revenue, 
After charging £5,332 for depreciation (including £4,500 added to 
reserve), the profit for the year is £8,553, plus 22, 154 brought 
forward, making £10,707, le.s the preference dividend for the rix 
months ending December 31st, 1914, £3,000, leaving an available 
balance of £7,707. The directors recommend the payment of 
the preference dividend, leas income-tax, for the half-year ending 
June 30th, 1915, £3,000, carrying forward £4,707. | 


Dumbarton Tramways Co., Ltd,—The accounts for 
the year ended July 31st show that the profit for the year, includ- 
ing the balance brought forward, after providing for interest on 
debenture stock, amounted to £10,790, A dividend of 1} per cent. 
on the ordinary shares is proposed. E* 


Clyde Valley Electrical Power Co.—The profit for 
the past half-year, including £11,535 brought forward, amotints 
to £54,095. After adjusting interest and traneferring £18,709 to 
contingency fund for depreciation, &c., the directors recommend 
that £4,276 be transferred to reserve fund, £10,000 applied in 
writing down oost of legal charges, the dividend paid on the 
шо shares to October Sist, 1915, and £12,430 carried 
or : | 


British Electric Transformer Co., Ltd.—An interim 


dividend at the rate of 6 per cent. per annum, lees income. tax, on 
the ordinary shares ie announced for the past year. 


Eastern Extension, Australasia and China Tele- 
graph Co., Ltd.—Interim dividend for the quarter to June 30th 
of 28. 61, per share, free of tax. 


Calcutta Electric Supply Corporation, Ltd.— The 
number of units sold to oonsumers, during the five weeks ended 
July 30th, 1915, amounted to 2 474,568, compared with 1,851,329 
unite in the corresponding five weeks of 1914. 


Liverpool District Lighting Co., Ltd. Interim 
сезса. 4 per cent. per annum, less tax, for the half-year to 
une Р 


STOCKS AND SHARES. 


Turspay EVENING. 

There is a general firmness about the markete of the Stock 
ESehange as a whole which is satisfactory enough to those 
who watch this barometer of the national pulse. Prices are 
well held iu most departments. The Попе Railway stocks, 
Which for a long time have been stagnant and depressed, are 
iu somewhat better fettle. The illumination list is very quiet, 
both electric lighting shares aud gas stocks hardly moving. 
Telegraphs are disposed to improve again, 

What the Stock Exchange wants more than anything else, 
to influence its securities, is definite news. The daily commu- 
niques from the various fronts contain nothing of. sufficient 
importance to affect. markets one way or the other. The 
Russian retreat is not regarded as being serious enough to 
justify any financial alarm; it certainly has brought very 
little stock. to market, and this week the tendency has been 
to put prices up to what they stood at before the fall of 
Warsaw, and subsequent developments on this line. The - 
news for Which everyone is Waiting with intense eagerness Is 
that concerning the passage of the Dardanelles. 

The gyrations in the American rate of exchange have helped 
Stock Exchange business to sume extent, in that they had 
the effect of forcing up the prices of various American eecurt- 
ties until these prices attained levels quite out of proportion 
to those of British issues. This we have pointed out once or 
twice previously, and the result has been to bring in sellers 
өг American railroad and industrial bonds, with the natural 
consequence that the inflated prices gave way. American 
Marconis, for instance, from 228. slid back to 158. Gd. New 
York Telephone bends there was a rush to sell at par. and 
the price has reacted to 974. The same conditions prevailed 
in other American issues. it being felt that the drop in the 
sterling exchange could be only а temporary affair in the 
nature of things, and that its rectification would be followed 
by the restoring of prices to more normal standards. | 
"Meanwhile, the German Chancellor talks with amusing 
hombast of the new loan which he is issuing in Berlin. How 
serious the financial situation in Germany must be getting 
mav be read between some of the lines of his speech, in 
which, as security for the loan, he held out the corupensation 
that Germany would claim, if—he had the grace to say if 
— victory was granted to them. * Those who provoked war, 
and not we. deserve to drag thrench the centuries. to come 
the leaden weight of those miliards. No doubt," he ex- 
plained, the fearful financial exhaustion of our opponents 
will make this somewhat ditlicult of attainment; but we shall 


344 THE ELECTRICAL REVIEW. Col 77. No. 1972 SEPTEMBER 10, 1915. 


do all that i is possible to obtain it." He alluded, significantly SHARE LIST OF ELECTRICAL COMPANIES. 


enough, to the hint thrown out by the German Government 
to the bourses that there is a better field than speculation in 
1 for the employment of liquid assets. All avail- Houn Bisorarerr 9 
able gold," he declared, belongs to the country to-day.” ce 

At the end of last week, there was a little news in from ab Pepi ts prsa or an M 


Mexico which read more encouragingly. Prices in the rail- Brompton Ordinary .. 10 ] is 46 18 4 
way markets made a start towards improvement, but this 1, do. percent. Pre .. .. 1 i — 416 7 
was not maintained. The information was of a character too c Oroes Ordinary ej. 6 : = 20 
nebulous for people to take much notice of it without further do. до, Сиу Prell. si = 600° 
confirmation, and this = still awaited. Therefore, the Mexi- & до, Dev. 4 p — 0 : 
can group remains wea ?!!! ce» le. ee we 
Brazilian Tractions have gone back 4 to 47, the market сиу of London XE Hi 131 m 21 1 
being somewhat under the influence of sales by those who do. do. ter ost, Prst . 6 . 10 — 611 4 
bought perhaps more than they ought to have done two or do. do. 5 — 5 100 — 500 
three months ago. The R > of exchange fe И NE Эк Ж = $3 i 
Bo. je. Rio rate ol exc lange, moreover, olera County of London ee d 3 10) РЕ 618 5 
no attraction to speculatively-invest—it is a moot point do, do. percent Pret... 6 4 — 6H 3 
whether a hyphen word splits an infinitive or not—in Brazilian co: 385 оер. e e d n = : 4 | 
things of any sort, and so the market is disposed to rest. Rio Kensington Ordinary Н е = 140 
Tramway Ist mortgage bonds, with a coupon Yue on the Ist London Blectrio . — eee Ж ц . — B B 4 
of next month, have been picked up at 71. Anglo-Argentine до, do, 6 per cent, Pret, .. 6 4 = 6 6 4 
0. do. t eps ee ee ee 4 80 — 5 0 0 
Tramways debenture issues advanced in sympathy with the Metropolitan : FE 100 
stocks of the Argentine railway market. до. ғ cent. Prei, N af — 6 0 0 
5 is ошаш in British Columbia descriptions, the 775 4 Ba ce ewe 28 = a 0 
only bargain recorded this month up to the present being one В, "b d and Pall Mali : s 10 = 783 
at 28} in the preferred ordinary stock. Odd lots of British do. до. do, J ver cent. Pre, Ў 4 — 513 0 
Electric Tractions have been done within the past week at Bira „ a 70 a Bue 
70 in the 6 per cent. preference, 41 in the non-cumulative а os ii Ao m 10 = 
South Metropolitan Pref. e „ 1 1 6 14 0 
preference, and 114 in the preferred ordinary. A small Westminster „ ^ ww. D 4 — 618 4 
amount of Londun United Tramways lst debenture stock was do, Pret, .. .. o а = 590 
sold a few days ago at 421. TRLEGRAPHS AND TRLEPHONRS, 
Home Rails, as already mentioned, are inclined to be a Anti Am. Tel Pret, .. .. .. 8 96 — 6 i 6 
little better, and the tendency has begun to penetrate the до, a A M NE. " E PE. 
С + ы A] . . Chile Tele one ee ee ee ee 8 6 b 18 b 
electric railway issues. Underground Electric income bonds, Ord, 4. oo 5 e б — 618 
at 70$ ex dividend, are somewhat better: the shares are do. Pret .. .. .. 10 15 ae 6 18 
steady at their previous levels. Central London ordinary is Eastern Extension . .. 7 n tft OM 
. P do. 4 e ee ee 4 79 б 9 1 
a dullish spot at 71. The non-assented last changed hands, Bastern Tel, Ord... .. «2 7 116 — 76 16 0 
in May, at 40, but no transactions have taken place this year do. 81 Pret . В 70 = 5 00 
in the preferred or deferred stock of the non-assented varieties. PI а T Ke. ideo ж - 92 + n A. ш Р 
There is а little doing in Metropolitan Surplus Lands on the do. ' Prein. 6 10 E 6 00 
basis of 48, and the Ordinary is 4 up. East London con- 8%, Northern Tel, e æ оа H Bb — 659 
solidated stock is being dealt in at 23, which, by the way, is cc „ Mea as 10 6135 Ее рш Н 
about half the price at which the stock stood when war New Tork Tel. . 4 — 4n 
broke out. Oriental Telephone Оға, ..  .. 10 142 — 581 
The Telegraph market is the firmest of them all. Eastern Tel. R do. 1 Deb Freer. ii / 2: a 4 е i 
Extensions, Eastern ordinary, Globe ordinary and Weste T Т, о E Es 
| I ; y & estern United R. Plate Tel.. 8 W 8 6 
Telegraphs have all improved, and the recent blocks of do. Pref. oo о. 6 4 — 5 27 
deceased-account stock appears to have been absorbed. The оз шаа and Pan. 1 1 HB 2 
е Ц : rn Telegraph ee ee q 11 — е6 17 0 
tone is accordingly much harder, and sellers are able to get do. 4Deb  .. .. 4 81 = 416 5 
better ср 7 ores are 1/16 down, as are Ameri- : Boir Hara 
cans, which dropped sharply to 15s. 6d. in consequence of a ted | = 
rise in the New York exchange. This latter factor had the е rese ies Es ae: i и Ta 6 2 
effect of reducing New York Telephone bonds from 100 to do. Distri. М 144. — Nil 
972; even this lower price looks more than sufficiently high, Und F ME. ie Nn 1 = Nil 
: ы : Ы . 0. A ee Nil — il 
when compared with quotations for many domestic stocks. do, Income 6 703 +i 140 
British Insulated were taken the other day at 10 11/16, Ғовшен Талма, 80, 
but the handful of shares by по means exhausted the various Anglo-Ars. Trams, First Pref € Е тїп 
sellers that there are in the market. The Manufacturing ‘and Prei. a E a 71 3 
group on the whole is steady, but Henleys 41 per cent. pre- do. 4 Deb. v e d +13 512 7 
ference at 4} have moved back to the 5 per cent. level, 30 o че. E. п Ee HS 
at which it is not unreasonable to suppose the shares ought Brasil Tractions .. ... .. .. B 41 1 790 
to stand in days when British Government stock returns 44 Bombay Electrio Pre. 6 101 — 6111 
per cent. Except for this, there are no changes worth men- меце dd. . ud E = лы 
tioning. The rubber market remains very firm. Notwith- do, 5 per coent, Bonds .. — 40 2 Nil 
standing the realisations of a few dead accounts, prices do. 6 percent. Bonds. — Bb — Nil 
keep up well, although there is no startling movement from wer Bigus common. ee vies ONE 85 = Nil 
: о, ref. . .. Nil 80 — Nil 
day to day. In the armament group, Vickers are moving st Bonds NE ПОЗ 40 = ир 
quietly upwards; while ав regards copper shares, the recent Adelaide is Sup. б per oo. Pre e 6 б — 6 0 0 
improvement has been stayed in consequence of a check to — æ б 9e ES 5 2 0 
the rise in the price of the raw product. MANUFACTURING COMPANIES. 
Basak a Wiüsóx ee oe ec 14 2 == 6 8 b 
British Aluminium Ord. ee ео б 1 — 4 14 
do. Pref. eo еә 6 ns 6 9 
British Insulated Ord. .. oo ae 16 1 — 7143 
do. Pre 6 pe eo ee 6 — 6 3 3 
Ване Westin house Pref, .. 5% He — — Ы i : 
ELECTRIC TRAMWAY AND RAILWAY do. врн 2 . Bom = 519 0 
Call а ee ee oe ee ee т 
TRAFFIC RETURNS. 40. Siete созо n б 4 — 42 
do. b. oe oo ee & 92 = 4 11 9 
5 Castner- Kellner is a .. 16 83 — 419 6 
Month | Rec pts or |5 8 Route Edison & Swan, £8 pd. .. .. .. Nil nj — Nil 
Locality. ended the |g 9| Total to date, miles do. do. fully у paid .. Nil 1 — Nil 
(4 wks.) month, 2 8 open, do. do. 4 De ° € ee oe 4 58 ==” 6 18 0 
| C do. do. 5 % Deb,  .. .. 5 60 — B 6 8 
O. о, еї, ео oe a — 
: Н | - j А deu. Elec. Pref... ` .. .. .. 6 m = 664 
B l-Flestw'd Aug. 28 | 8,510 |+1,888 | 84 | 26,851 |— 2,689 | B | .. Henley COMME is o 5 90 14 — *8 B B 
Bristo „ 27 | 44,887 46,440 34 | 825,789 4 27,595 | 8*5 | .. do, 4$Pre.. .. .. .. 4 32 — + 6 0 0 
Chatham and Dist. i ae ee ee | . ee ae ee do. Deb. ee ee eo eo 92 — 4 17 9 
Cor k. ee eo » 26 2,905 + 61 34 17,085 m 241 64°35 ee India - Rub ET oe ee ee 6 8? == 6 14 B 
Dublin ee ai Т + 1 + 985 | 84 | 208,486 | + ед thes sx Telegraph Oon. .. - wis ‚„, 9 81 — 415 0 
F | т а oes aac * Allowance made for dividends being раі free of income-tax. 
Llandudno-Col.Bay | „ 27 | 2,871 + 899 89 | 12,929 |+ 740 6 | 
eside .. - „ 25 | 2,828 |+ 168 8 6,459 |+ 890 11 T 
Anglo-Argentine .. , 96 902,8 +1405 | 94 1,788, eb 188,81 .. | .. 
Auckland July 80 | 20,408 | — 80 | 22,153 — 1,158 25:49| 1°06 
Onloutta E Aug.98 | 17,860 |— 184 || .. . [— 6,018 | .. | .. Canadian General Electric Co., Ltd.—A quarterly 
orlie, W. A.. May | 3,269, „ |21) 18.22 % |.. ber 
Madras .. Aus. 51 4,088 f 885 31 82,5% + % |.. dividend of 13 per cent. for the three months ending Septem 
Montevideo .. Aug. ; 26,493 + 418 44 | 278,846 |—81,892 | .. | .. 30th is announced, being at the rate of 7 per cent. per annum on 


the six months ending September 30th, being at the rate of 7 per 


Dublin-Lucan Rly, | Aug. з 114 % 5 8 1.890 — 81, 1 |.. the common stock; also a half-yearly dividend of 3} per cent. for 
| cent, per annum on the preference stock, 
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THE TREND 
OF ELECTRICAL DEVELOPMENT. 


(Concluded from page 298.) 


Мв. PAUL M. LINCOLN, continuing his presidential address 
to the American Institute of Electrical Engineers, says that 
one of the most pressing of our existing limitations to a 
reduction in cogt of electrical apparatus is that fixed by 
temperature rise. The output of a piece of electrical 
apparatus increases with the temperature rise, and the 
temperature rise in turn is dictated by the point of balance 
between the rate at which heat is put in and that at which 
it is taken out. The rate at which heat is put in depends 
largely upon physical characteristics which are already being 
crowded to the limit by our modern designs. The rate at 
which heat is dissipated depends upon the efficiency of the 
ventilation methods used, and in this particular there is а 
considerable opportunity for improvement. The ‘methods 
and devices for taking heat out of machines are just as 
important, when considering the temperature rise, as the 
prevention of heat from entermg. The additional costs 
of applying the more efficient methods of dissipating heat 
will go far toward multiplying their tendency toward a 
reduction of cost. 

However, there is one line of development that does 

ise some reduction in cost, and that is the tendency 
toward higher operating temperatares. In the past, the 
maximum operating temperature has been fixed by the 
disintegrating point of fibrous insulation, and this point has 
placed a very definite and logical limit to temperature rises 
in such machines. However, when types of insulation are 
used which do not have this definite temperature of dis- 
integration, this reason for such a temperature limit dis- 
appears. Just how far we can go without exceeding the 
safe limits is as yet problematical ; however, a limit to an 
indefinite extension in this direction is set by the tempera- 
ture coefficient of copper conductors, the property that 
causes the resistance to rise with increasing temperature, 
thereby causing still higher losses, and in turn still higher 
temperatures. If we go high enough, we reach a point of 
unstable equilibrium in this temperature rite curve, where 
the apparatus will literally and automatically burn out.“ 
This point is, of course, far above anything that is pro- 
jected at the present time. | 

In the matter of power production, therefore, although 
we have steadily improved in the past, both as to costs and 
as to performance, and although we may expect to continue 
this steady improvement in the future, we can see ahead of 
us a definite limit beyond which it will be impossible to 
improve the methods of power production now in use. So 
long as we continue to get our power from falling streams 
and burning coal, we need not expect to see the same radical 
improvements in the future as have distinguished the past. 
The revolutionary improvements in power production 
methods of the future must come in a fundamental change 
of method rather than in the continued improvement of 
existing methods. | 

In the matter of utilisation of power a few comparisons 
with the past may not be amiss. The progress of the fature 
will undoubtedly come from improvements in methods of 
application, and in this direction the field is inexhaustible. 
For instance, the problem of applying electrically the large 
amounts of power which are demanded by our modern rail- 
road trains has not yet received a solution which is satis- 
factory to all concerned. The devising of methods for the 
application of electricity to our modern industries consti- 
tates the occupation of no small part of our fraternity ; it is 
along this line that we may expect much of what the 
future may have to offer us of a revolutionary character. 

After the telegraph, in point of time, the electric light 
was the first practical application of electricity. 

Most of our modern development in electrical engineering 
has taken its initiative from the supply of electric lighting 
to our communities. Kennelly in his 1898 address said, 
“The price of а 16-C.P. incandescent lamp 16 years ago 
was about $1.00. Now it is about 18 cents. The best 
lamps at that time, under laboratory conditions, gave about 
0:28 mean horizontal British candle-power per watt, and 
under commercial conditions about 0°20. The highest 


pressure for which they could then be obtained was about 
110 volta. At the present time lamps are obtainable 
giving normally 0'4 mean horizontal British candles per watt, 


- while under commercial conditions the average lamp 


normally develops about 0:25 candle per watt. They can 
also be obtained (at 0:25 candle per watt) for pressures up 
to 240 volts, and are frequently installed on 220-volt 
mains." 

The introduction of the moetal-filament lamp has enabled 
us to-day to record a much greater rate of improvement in 
efficiency than Kennelly did. He reported an improvement 
of about 50 per cent. in efficiency in the 16 years previous 
to 1898. In the 17 years since Kennelly wrote, we bave 
improved our maximum efficiency about 1,000 per cent., an 
advance which is traly marvellous. But here is a field 
where we have a long way to go yet without reaching a pos- 
sible limit. It is true that the melting point of the now 
available materials seems to place the limit of lamp efficiency 
at a point not much higher than that which we have at 
present. However, when we come to compare the efficiencies 
of even our best lamps with that attained by the fire-fly it 
is evident that we still have a long way to go before we 
have reached perfection. 

In the matter of power transmission, progress during the 
past few years has been remarkable. In 1898 the record 
reads: The electric transmission of the power of falling 
water is a branch of engineering that has come into service 


- Since 1884, and is making rapid strides, owing to the recent 


successful employment of high voltages and multi-phase 
alternating currents. It has been estimated that about 
150,000 Kw. of this class of machinery is installed in the 
North American continent, commercially transmitting power 
to various distances up to 85 miles, at various pressures up 
to 40,000 volta.” Since Kennelly wrote, 17 years ago, the 
maximum transmission voltages have gone up abont three 
and three-quarter times ; the maximum then was 40,000, and 
now is 150,000 volts. The maximum distance of transmission 
ha’ gone up about three and a half times, 245 miles as 
against 85, and the installed capacity of water power plants 
on the North American continent about nine times, 
1,850,000 instead of 150,000 kw. Kennelly also mentions 


‘in his record that insulation testing sets have been made 


for producing alternating pressures up to 160,000 volte 
effective.” In this respect we can go at least 10 times 
better than he reported, 1,000,000 volts from transformers 
having been made available on more than one occasion, and 
in some cases the voltage available from transformers has 
been pushed even higher. This matter of power trans- 
mission has advanced with probably greater rapidity than 
in any other branch, but we are approaching some fairly 
well defined limits in these matters. For instance, in the 
question of increasing transmission voltages we are close to 
the corona limit. There are, of course, methods of 
increasing the voltage range somewhat before corona 
is produced, such as increasing conductor diameter, but it 
can be readily seen that the limits of such remedies will 
be reached long before transmission voltages have increased 
by the same ratio as they have in the past 17 years. 

Another limit that we are approaching in the matter of 
power transmission is the economic one. There obviously 
is а limit to the investment that can be made in transmis- 
sion lines, and still be able to supply power with the same 
economy as it can be generated upon the ground. This 
consideration, coupled with the rapid advance in methods of 
generating power from steam, has placed an economic limit 
to the transmission of water power, so that we cannot 
expect any such advances in the future as the past 10 or 15 
years have given us. 

Transmission by high-voltage direct currents has received 


some attention of recent years. While there is no question 


but that the problems of pure transmission are much 
simplified by the use of direct.currents, the accompanying 
problems of the generation and utilisation are so much 
intensified that nothing is to be gained in this manner. 
Probably no material advance will be made in direct-current 
transmission unless some means, as yet undeveloped, is found 
by which its generation and utilisation are made easier and 
safer than is possible at present. 

Electricity is no longer the infant that it was formerly 
pictured, and cannot be expected to continue the rate o 
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growth of the infant. It is attaining the vigour and 
strength of manhood. It is contrary to natural law that 
either a child or an industry can have rapidity of growth 
and at the same time strength and stability of character. 
Unquestionably the rapidity of our development is not so 
great now as it was when Kennelly spoke in 1898, and in 
this respect we are but following a natural law. At the 
same time, our vocation is acquiring a stability and perform- 
ance that are absolutely incompatible with the rate of 
growth that characterised our earlier years. 


AN ELECTRIC FERRY. 


THE small country town of Strausberg, situated some 25 
miles east of Berlin, with about 9,000 inhabitants, has 
several features of interest to electrical engineers. 


The 40,000-volt transmission lines of the Mürkische 


Electricitiitswerke (an **overland " system) pass within a 
mile of the town, and serve it through sub-stations and a 
low-tension overhead distribution network belonging to the 
municipality. There is one sub-station close to the main 
40,000-volt line, where the pressure is transformed down to 
5,000 volts for the surrounding rural supply, and in the 
town there is another sub-station connected by underground 
cables with the first, which transforms from 5,000 volts 
down to distribution pressures. This sub-station also con- 
tains a small A. C.-D. C. converting plant. Both belong to 
the Town Council. A noteworthy point is the absence of 
a gas supply. | 

The characteristically quaint cobbled streets and plastered 
houses contrast strangely with centre-hung flame-arc lamps 
and an unusually obtrusive distribution network. The old 
and partly ruined tower, shown in fig. 1, is used as a centre 
for the latter, and, though this may verge upon vandalism, 
it must be admitted that the belfry constitutes an excellent 
protection and support for the numerous wires. 

The township is situated on the side of a lake two miles 
long at a point where the width is only about 170 yd., but 


from which the road distance round either end is nearly 


3 miles. For many years, therefore, the municipal ferries 


Fic. 1. 


have had to cater for a considerable traffic. Originally 
there was a hand-propelled chain ferry, and later, a similar 
craft driven by an oil-engine. 

In 1913, however, there was installed a ferry propelled 
by an electric motor through the.agency of an overhead 
trolley wire. Е 

The boat itself is а flat raft, 45 ft. long by 20 ft. beam, 
with a deck-house on one side and a roof; as may be 
gathered from figs. 2 and 3, no attempt has been made to 
adopt such **lines" as would tend to minimise the water 
resistance, but lee-boards have been fitted in order to reduce 
side-drifting. 

The motor, control-gear, gearing, &c., are mounted in 
the deck-house. 


FIGs. 2 AND 3. 


Resting upon the bed of the lake, and kept taut by a 
winch at one end, is a stranded galvanised steel rope ; in. 
in diameter, which passes round a 8-ft. hauling drum on the 
boat, and incidentally serves as the return conductor 
for the current. The motor drives this drum through two 
belts and a countershaft, which thus form double-reduction 
gearing. 

The electrical equipment was supplied by the Sachsen- 
werk Co., of Dresden, and consists of a 7}-B.H.P. 220-volt 
protected type series-wound direct-current motor, a drum 
type reversing controller with metallic resistances, a р.р. 
switch and fuses, an ammeter, and five metallic-filament 
lamps. The positive conductor is an ordinary trolley wire 
of hard-drawn copper 9 mm. in diameter, stretched between 
two 30-ft. lattice masts, one on each side of the lake, and 
insulated from them by strain insulators. In spite of the 
long span and the necessity for limiting the sag, the masts 
are of comparatively light construction. They are set in 
concrete blocks and have each only a single wire stay. 

During the winter it was fonnd necessary to insert a 
Stout spiral steel spring and an adjusting device in one end 
of the wire, in order to enable the sag, due to temperature 
variations, &c., to be taken up more satisfactorily. 

Along the trolley wire there runs a collector consisting of 
a single light over-running wheel attached to the raft by a 
flexible single-core insulated copper cable. 

The cable passes through a vertical bell-mouthed tube in 
the roof of the deck-house. The slack varies considerably, 
not only on account of the sag in the trolley wire, but also 
due to the drift of the raft when exposed to a side wind; 
the same difficulties had therefore to be met as in those 
systems of railless traction which employ over-running 
collectors. i 

At first a spring drum was relied upon to wind in the 
slack cable, but this required occasional assistance from the 
ferryman before it would consent to perform its pseudo- 
automatic function. 

An improvement was effected by the substitution 
of hanging weights and pulleys suspended from loops in 
the cable. These are arranged on the side of the deck- 
house. About 34 minutes are occupied in crossing the lake, 
and at busy times the ferry plies almost continuously. The 
operating results have given distinct satisfaction. 

As with all rope ferries, the manage- 
ment is simple; the attendant has only 
to operate the controller and to collect 
the toll, as the raft pulls itself anto- 
matically up to the landing stage and 
into the required position. 

There would, however, appear to be 
a case for the provision of fore and 
aft rudders to enable the leeway due to 
a side wind to be counteracted, so that 
the boat would always travel under the 
trolley wire. 

It happens that this lake is not con- 
nected with the main waterways of 
Prussia, and therefore no hindrance 
to navigation is involved by the over- 
head and submerged wires. Otherwise 
special precautions would be necessary, 
and this is a consideration which would, 
no doubt, limit the sphere of applica- 
tion of the system elsewhere. On the 
other hand, it may be pointed out that 
the considerable width of this lake is a 
factor which renders the trolley system less readily applic- 
able in this case than in many others. 

There is one other ferry of generally similar construction, 
and this is in the Province of Brunswick. 

Several obvious advantages may be claimed for the trolley 
ferry. The power required is a minimum,. because the 
motor hauls upon a fixed point, and there is no slip, or 
eddies, as with a propeller or paddle-wheel. 

Cheap power is used; the weight, losses and maintenance 
of a battery and the frequent repairs and adjustments of an 
internal-combustion engine or steam engine are all avoided, 
whilst a large power house can employ the most economical 
prime movers. Stand-by losses, such as occur with an oil 
engine when running between journeys, are absent. The 
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ferry is always available for immediate use. The simplicity 
of the equipment reduces the attention required to a mini- 
mum. Electric lighting is available. Smoke, noise, and 
emell are entirely absent. 

In conclusion, it may be suggested that, although the 
necessary electric supply is not so generally available, there 
are many cases even in England where a similar system 
might advantageously be adopted. 


pue 
THE DOUBLE AUDION RECEIVER FOR 
CONTINUOUS WAVES. 


THE audion as well as any other detector can be used 
with the heterodyne receiver if local high-frequency current 
for beat forming be generated by an auxiliary high- 
frequency alternator or Poulsen arc. De  Forest's 
“ nitraudion,” being capable of producing continuous oscil- 
lations of great purity though small energy, should be 
suitable for use as a local high-frequency generator in any 
heterodyne receiver set for continuous waves, the ultraudion 
oscillation circuit being coupled loosely to the aerial and the 
beat frequency equalling the difference between the 
frequencies of the received continuous wave and the ultrau- 
dion circuit. Using with such an outfit, an ordinary audion 
as receiver, two-fold amplification of signal strength is 
obtained :—(а) Due to the heterodyne principle itself.“ 
(5) Due to the audion being worked at a point where the 
incoming signal releases a store of energy from the local 
high-potential battery. An interesting method of using 
two audions in cascade as an amplifying beats-receiver for 
continuous waves, во as to secure both of the above and 
possibly one other amplification, is described in a recent 
issue of the Electrical World, by A. H. Taylor, who cites a 
number of observations made at Grand Forks (N.D.), 
showing that the double connection is well worth while. 

As receiver for regular spark stations the author uses the 
apparatus shown in fig.1. The transformer secondary leading 
to the second audion is closed through a very small stopping 
capacity, and is itself the secondary of a }-in. spark coil 


sc 35 уона sc 


used as auto-transformer. When receiving signals from a 
spark station, the high-frequency oscillations received in the 
first audion are converted to a series of unidirectional im- 
pulses. If the stopping condenser in the second audion 
circuit be large, these impulses pass through it bunched in 
the form of low-frequency groups corresponding to the 
spark pitch of the sending station, but if the second stopping 
vise be very small only high-frequency pulses will pass 
ü 


gh. | 

In the first case the second audion will amplify the low- 
frequency groups by energy from ita high-voltage battery, 
and in the second case it will amplify individual high-fre- 
quency pulses and deliver them to ita telephone circuit 
smoothed out by telephone inductance in low-frequency 
groups. The transformer м completes the circuit of the 
No. 1 audion high-pressure battery, but offers sufficient 
impedance to prevent short-circuit of the low-frequency 
groups or high-frequency pulses. To prevent amalgamation 


° Denoting the received current by ii and the local high.fre. 
quency current by i, the increment of energy due to the incoming 
ne Aca = (i, + , — n = 24 if ig bs large as compared 
with 11. 


of current from the firat audion into low-frequency pulses, 
the stopping condenser of the second audion must be of very 
small capacity (ca. 0°0005 mfd.). With ordinary spark 
station reception both audions are adjusted to maximum 
sensibility, preferably by varying the audion heating 
current. | 

With this arrangement, continuous oscillation signals are 
not received as tones in the telephone unless there is 
simultaneously impressed on the circuit a local high- 
frequency current. It is possible to find an adjustment of 
the audions such that local high-frequency current is pro- 
duced within them, thus dispensing with the external gene- 
rator generally employed for heterodyne reception. In 
order that a rectifying detector may produce high-frequency 
oscillations from direct current, on the Poulsen arc prin- 
ciple, в? must be less than 4 L/, and, in general, the audion 
does not act as an oscillator owing to its high resistance. 
By burning the audion filament at abnormally high 
brilliancy, on the verge of the blue glow point, the tube 
resistance is much reduced and local high-frequency oscilla- 


tions may be produced, their presence being made evident 


by a hissing noise in the telephone. 

Working on this principle, the inductance L, fig. 1, must 
be large and the capacity с small, the product (т, c) corres- 
ponding to the wave length received. The audion must be 
worked at higher temperature than corresponds to normal 
maximum-sensibility adjustment, and only bulbs showing 
the hissing effect should be used. The adjustment of the 
second audion is found to be the more important. The best 
conditions for each bulb must be found experimentally, but 
fortunately they are very constant. The high-pressure 
battery voltage should be rather less than gives best results 
in ordinary spark-signal reception, adjustment from the 
latter to beat-tone reception being made by changing the 
filament temperatures. It is very important that there be 
no dead ” high-resistance cells in the flashlight batteries 
making up the high potential source, because, particularly 
in the first audion circuit, the damping effect of such a 
high-resistance cell would be very serious. Best results are 
obtained with an adjustment дошу near to that pro- 
ducing the “ siren effect, which must strictly be avoided 
in beat-tone reception. 

The above-described cascade connection of audions permita 
signal and compensating waves to be se very easily, 
signals being received with great purity and distinctness, 
using a very loose coupling. The pitch of the beat signal 
note is entirely under the operator’s control, and is best 
kept fairly low for stations of long wave-length. At a 
wave-length of 7,500 m. (40 kilocycles), the beat pitches 
produced by 1, 2 and 5 per cent. deviation from perfect 
tuning are 400, 800 and 2,000 per second; at 1 to 
3 per cent. asynchrony, there is negligible loss by de-tuning, 
but the loes is decided at 5 per cent. out of tune. Signal 
and compensating waves which cannot be separated by tikker 
give two different beats with the heterodyne receiver, and, 
if necessary, one beat can be tuned out completely. Mest 
satisfactory results are obtained when receiving waves 
between 5,000 m. and 10,000 m.; shorter waves can be 
received, but the capacity required to fulfil the condition 
R? less than 4 І.с becomes so small, that the limiting value 
of the stopping condenser is reached, and movements of the 
hand affect the receiving capacity enough to upset adjust- 
ment. Experiments stillin progress seem to show, however, 
that waves as short as 300 m. can be received with an 
audion adjustment corresponding to local generation of 
oscillations. 

“ Beats - ultraudion ‘reception of signals from spark 
stations is at least teh times as sensitive as ordinary double- 
audion reception without the oscillating adjustment, but the 
loss of musical quality in the note is a serious handicap, and 
one which seems inevitable, since the continuous local oscil- 
lation combines with a damped oscillation having group 
frequency as emitted by the spark station. Tremendous 
gain in intensity is secured, but the net readability of sigaals 
through x's is not greatly increased, owing to the loss of 
their musical quality. On the other hand, “ beate- 
ultraudion reception of continuous waves is extremely 
efficient, because full amplification is retained and the beat- 
pitch, which is under the operator's immediate control, is of 
perfect musical quality. 
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THE SELLING SIDE OF ELECTRICITY 
'SUPPLY.—IV. 


A FEATURE of several new blocks of flats recently erected 
in London has been the elimination of fire-places in certain 
of the rooms, principally bedrooms. The owners have, 
doubtless, been influenced in arriving at such an important 
omission by several considerations. Economy of space would 
be one of these, while the clean sweep and larger effect of 
the unbroken walls adds considerably to the attractiveness 
of the roome, and leaves the occupants more choice in the 
placing of furniture. The saving in labour and materials 
in connection with fire-places, mantelpiece, tiling for 
hearths, and chimney pots is considerable, even after the 
cost of wiring for electric heaters is deducted. After all, 
fires in bedrooms are the exception rather than the rule, and 
the ventilating value of a chimney is trifling when a fire is 
not on. For this purpose the open window is far more 
healthy. The provision of а fire-place may be really looked 
upon ав а precaution against sickness, when it may be 
required to maintain an even temperature. In this respect 
a coal fire is very inefficient, the difficulty of regulating the 
heat, the risk of its going out, and the noise of tending it 
being drawbacks. There is also the risk of its smoking, а 
down draught being particularly dangerous in such a 
common complaint as bronchitis, or, in fact, any ailment 
connected with the respiratory organs. This risk is, by the 
way, equally present with a gas fire, perhaps in larger 
degree owing to the fumes being invisible. 

It would be labouring the point to enumeraté further the 
advantages that are to be gained by cutting out fire-places 
where possible, they are well known to all commercial electrical 
шеп; our aim in introducing the subject is that wider 
publicity may be given to the matter, and the arguments in its 
favour well pressed home to architects and builders. Such 
buildings offer another field in which electrical methods stand 
alone, and gas, oil, &c., are outsiders. There із, of course, no 
reason why the innovation should not be extended to houses. 
Dwellings without fire-places are, of course, no novelty in 
other climates more favoured than ours, and the writer was 
much interested in a conversation once held with an 
Australian architect. In that sunny land it appeared he 
had designed many houses, in which the only provision for 
damp and cheerless days was a lamp radiator. 

Where such opportunities as these are offered there is а 
fine chance for the new business department to co-operate 
with the landlord and fit up one of the flats or houses as a 
show place. In return for some free current for showing 
prospective tenants over after dark, and to demonstrate the 
efficiency of the electric heaters, there should not be much 
difficulty in introducing a very complete equipment, 

including electric cookers, irons, vacuum cleaners, &c. 
There is some scope here for the display of good taste in 
fixing up fittings. As the wall paper, &c., will be left for 

the tenant to choose, some regard must be had for giving a 
warm effect. Therefore, in the dining-room a nice rise 
and fall pendant of the corona type, with a cardinal red 
shade, should be introduced. Experience has shown that this 
is the most popular colour, and many fittings manufacturers 
only stock this shade, moss green, and old gold for this class 
of fixture. In the drawing-room a semi-indirect fitting 
might well be placed, one of those pink alabaster bowls 
giving a charming effect, with the delicate tracing of the 
veinings showing up when lighted. 
library this type might also be introduced. For the best 
bedrooms suitable two-light slide fittings with pink silk 
shades are probably the best. The thing should be done 
thoroughly, with lanterns in the porch, perhaps another 
inverted fitting in the hall, and some of the scientific 
residence shades, of which there are now many types upon 
the market, on the single-drop pendants. 

- Of course, fittings appropriate to the class and style of 
the residence must be selected. A safe rule would be to 
avoid anything very ornate. Oxidised silver, copper, and 
the dull finishes are popular, and should be certainly used 
in the dining-room, and also in rooms such as bedrooms 
where the points are close to the windows. Portable lamps 
must not be forgotten, and a floor standard ip the drawing- 
room ; it is rather a pity to вее these bip standards dropping 


In the sitting- room or 


РА 


out of favour, they add largely to the furnished effect of a 
room. The exhibition would not be complete without an 
electric fan in the kitchen, a hot-plate coffee percolator, and 
a kettle in the dining-room ; in short, some of the numerous 
electric appliances should be introduced wherever possible. 
The radiators should be of more than sufficient capacity for 
the rooms, in order to impress their heating power upon the 
visitor. The hall must not be overlooked ; a good radiator 
here will make the whole place attractive and comfortable. 

All these fittings should be clearly priced, and in the case 
of heaters and appliances the energy consumption at full 
and other degrees mentioned. The ticketing can be 
thoroughly carried out with advantage; for instance, where 
two or more point switch control is provided, the functions 
of the switches should be explained on show-cards, simple 
directions for use placed by the cooker, and во on. 

A percentage might be added for fixing, as in the case of 
the particular show job being taken over it would not be 
always possible to get anything to cover this item. 

All this may seem a lot of trouble to take, but such an 
exhibition is extremely valuable from an advertising stand- 
point, and reaches those people with whom one is most 
anxious to get into touch. There are, of course, a few 
difficulties in carrying out such a scheme. One is the pro- 
tection of the property displayed ; usually, however, there is 
an agent of the landlord at hand or a clerk of works, and 
the actual risk is small. It may be found necessary to 
supply a few small tables for the standards and appliances, 
and a good supply of publicity matter should be kept on them 
as well. There is some satisfaction in remembering that 
our gas opponents are handicapped in giving such displays, 
as the effect on the ceilings if the model flat was long in 
letting would begin to be apparent. It would perhaps be 
advisable to install a time switch to prevent possible 
wastage. 


THE ELECTRICAL EQUIPMENT OF THE 
ARGENTINE BATTLESHIP “MORENO.” 


By H. A. HORNOR. 


(Abstract of puper read before the AMERICAN INSTITUTE OF 
ELECTRICAL ISNGINEERS. ) 


THE Moreno is one of the two super-dreadnoughts building 
in the United States for the Argentine Republic. The general 
cbaracteristics of the vessel are as follows :— 

Length overall, 594 ft.; displacement, 27,566 tons; draught, 
27 ft. 9 in.; width, 98 ft.; main battery, twelve 12-in. breech- 
loading ritles mounted in six turrets; torpedo defence battery, 
sixteen 4-in. and twelve 6-in. breech-loading rifles. 

Power for all purposes is supplied by four 375-KW. turbo- 
generatore of the horizontal type. Two of these machines 
are located forward and two aft on the lower platform deck 
below armour. Adjacent to each dynamo room is a distribu- 
tion rooin in which is located а main distribution switchboard 
for the control of the two units and the supply circuits. On 
the gun deck is a third dynamo room containing two Diesel 
oil-engine-driven generators of 75 KW. capacity for harbour 
use when fires are drawn. 

The 375-Kw., 230-volt, 1,500-n.P.M. turbo-generators (fig. 5) 
are of standard marine design, capable of operating at a steam 
pressure of 220 lb. per sq. in., condensing at a normal vacuum 
of 28 in., and also non-condensing with 5 lb. back pressure. 
The turbine is of the well-known Curtis horizontal, two-stage 
type, fitted with automatic valve gear, inertia governor, and 
an emergency valve for automatically closing when the speed 
exceeds 10 per cent. above normal. Forced lubrication is pro- 
vided for the main bearings, and the oil is cooled by water 
circulation. The generator is a compound wound, direct- 
current, commutating-pole type, mounted on the same bed- 
plate and directly coupled to the turbine. The magnet frame 
is Circular in form and divided horizontally. The generator 
іх capable of standing 334 per cent. overload for two hours 
and 50 per cent. overload for five minutes. 

The Diesel oil-engine-driven sets are rated at 75 KW., 375 
R.P.M., 73) volts. The generator is directly connected to the 
oil engine, but not mounted on the saine bedplate. The 
generators are designed in a similar manner to the main 
generators. 2 

Current is carried to all the various systems on а two-wire 
metallic system, by means of rubber-covered, lead-sheathed, 
steel-armoured cables, clipped singly. or in groups, to the 
ship's structure or clipped to special sheet steel pans sup- 
ported from beam to beam or fastened to the plating. Water- 
tight fittings are provided wherever the cables terminate and 
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when passing through water-tight bulkheads. Twin con- 
ductors are employed from 3,256 cir. mils up to 30,856 cir. 
mils, and beyond this single conductors up to 373,737 cir. mils. 
All the conductors in this installation are stranded, lead- 
covered, steel-armoured, with the exception of the flexible 
leads in the turret trunks and special brass-covered wire and 
three-conductor rubber-insulated 
branch leads in the officers’ quarters and staterooms. 

Besides the two main distribution switchboards, fig. 4, 
adjacent to the two dynamo rooms, there are two auxiliary 


distribution boards located one forward and one aft; a control 


FIG. l.—THE ARGENTINE BATTLESHIP Moreno. 


board for the oil engine generators; and a combined distribu- 
tion and control board for the searchlight balancer sets. These 
boards are all interconnected во that the supply will always 
be available. The interconnecting circuit breakers are fitted 
with interlocking devices and reverse-power relays, so that 
by no possibility will the generators in one room be thrown 
in parallel with those in another room. The distribution 
switchboards are designed with separate bus-bars for positive 
lighting and positive power and a common negative. It is 
possible, therefore, to divide the load in various ways between 
the different dynamo rooms. To facilitate this, voltmeters and 
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Fd. 2,—DISTRIBUTION DIAGRAM. 


ammeters are connected in the local and remote circuits, and 
a diagram of the bus-bar connections is painted in grooves on 
the front face of the oil-finished slate panels. 

The vessel is provided with, approximately, 3,000 lighting 
fixtures. The design is similar to the usual water-tight va - 
proof globe type used in marine work. The screw-base lawn 
socket is, however, made solid instead of a spring, a composi- 
tion-insulated base provided instead of porcelain, and the globe 
is flanged and held in place by the guard instead of being 
screwed into the base. In the magazines and shell rooms, 
specially guarded fixtures containing two lamp sockets are 
installed. The lamps in these fixtures are connected to dif- 


Kuhlo“ wires, used for 


ferent circuits so that the failure of light in these compart- 
ments may be averted. Both carbon and tungsten incandes- 
cent lamps are furnished; the former in sizes of 85 watts and 
60 watts, clear; the latter in sizes of 32 watts, clear, frosted, 
and tubular. A special fixture containing a 250-watt tungsten 
lamp and provided with a reflector is arranged for portable 
connection in the engine, boiler, and dynamo compartments. 
The same type of fixture is also employed for coaling booms, 
propeller booms, and gangway lighting. 

Life tests of the 220-volt tungsten incandescent lamps 
showed as as as 98 to 101 per cent. of the initial C.P. after 
1,162 to 972 hours’ burning. The spherical reduction factor 
for the tubular lamp was 0.96, and for the pear-shaped bulb 
(819) was 0.914. - 

The 38 lighting feeders are divided into three circuits; one 
for generat illumination under cruising conditions, one for 
white battle purposes, and one for blue battle purposes. In 
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FIG. 3.— DIAGRAM OF POWER DISTRIBUTION. 


this latter circuit the globes are of a deep blue colour, making 
the light invisible at a short distance. The distribution of the 
small lighting units has been made with due regard for cross 
circuits, so that no general spaces of the vessel may be put 
in darkness by the blowing of a fuse or any other failure of 
an individual circuit. The distribution of these lights was 
based on the number of candle-power per cubic foot of space 
to be lighted; thus in the admiral’s quarters a maximum of 
0.08 с.р. per cubic foot was required, and in the store-rooms 
a minimum of 0.01 c.P, per cubic foot. Each officer's etate- 
room of ordinary size is provided with one fixed light, one 
portable light, and an outlet for a 12-in. portable electric fan. 

As shown in the diagram (fig. 2), the feeders are led from 
the main distribution switchboard to approximately their 
centre of distribution. Mains are then branched from the 
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Fic. 4.— MAIN DISTRIBUTION SWITCHBOARD. 


feeder, and terminate in fused distributing panels of water- 
tight construction. From these panels branches are led off 
to the individual lights. Not more than four lights (one 
ampere) are allowed to depend upon the same fuse. The 
branch leads are all of 1.6 mm. (3,250 cir. mils) twin con- 
ductor. 
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For night battle purposes the vessel is equipped with 12 
en de ated, remote-electrically-controlled 110 cm. search- 
lights (fig. 8) and one portable signalling projector of 35 cm. 
As these projectors operate more satisfactorily when supplied 
with 110 volts, it was considered advisable to transform the 
220-volt supply circuit through special balancer sets. Two 
such machines are installed in the vicinity of the oil engine 
dynamo room, wherein is located the control switchboard for 
them and the distribution board for the searchlight feeders. 
Each balancer set is rated at 70 Kw., 1,000 R. p. M., 110 to 220 
volts, the full load current on the neutral being 637 amps. 
They are compound wound, the coils being connected to act 
accumulatively on the generator and differentially on the motor. 
The series and shunt coils in one frame are connected across 
the armature of the other frame for the purpose of producing 
constant voltage at each end. The sets will maintain a dif- 
ference of potential not in excess of seven volts under any 
conditions of load with an impressed E.M.F. of 220 volts. 


Fic. 5,—375-Kw. TURBO GENERATOR Set. 


Fig. 6 is a wiring diagram of the searchlights when the 
carbons are apart, fig. 7 the same with the carbons together; 
considerable time is saved by the employment of a shunt 
motor for automatically adjusting the carbons in preference 
to a compound wound motor. The twelve 110-cm. search- 
lights are similar in every respect, except that one projector 
is equipped with a remote-electrically-controlled signalling 
shutter. The lamp mechanism consists of a small electric 
motor which functions through gearing and so moves the 
carbons. The field and armature of the motor are controlled 
-by a differential relay and two auxiliary relays, which cause 
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FIG. 6.—SgABCHLIGHT CONNECTIONS ; CARBONS АРАВТ. 


the armature either to stop or rotate to right or left. The. 


first takes place with current and voltage normal, the second 
when the amperage is too high and the voltage too low, and 
the third when the last condition is reversed. Besides the 
regular field winding there is an additional winding on the 
moter field to carry the full lamp current. This produces a 
strong field when the voltage across the arc falls below normal 
and furnishes a dynamic braking effect for retarding the move- 
ment of the motor armature. For signalling purposes the 
searchlights are equipped with iris shutters similar to camera 
shutters. 'These are all manually operated except one, in 
which latter case a Venetian blind shutter, remotely con- 
trolled, is also provided. The optical arrangements are such 
as to provide rapid means for changing over from a dispersed 
to a closed beam of light. This is accomplished by means of 
a double disperser, consisting of two parallel systems of 
plano-convex cylindrical lenses, which may at will be drawn 
together or separated. A sighting telescope attached to the 
side of the drum; a complete lamp telegraph indicating the 
positions of the searchlight at the controller; and a set of 
electrical instruments, consisting of a voltmeter and ammeter, 
are furnished with each searchlight. A complete horizontal 
cycle of the searchlight may be accomplished either in 28 
seconds or, approximately, 15 minutes, by means of the electric 


remote control. This control may be detached and the 
mechanism operated locally by hand. 

The following list shows the extensive applications of 
electric power and gives the rated load for each equipment. 
These numerous equipments have their special uses and are 


Fig. 7.—SEARCHLIGHT CONNECTIONS ; CARBONS TOUCHING. 


brought into action in general upon different occasions. Such 
systems as the ventilation system, sanitary pumps, etc., are 
continuously in service; but, on the other hand, the deck 
machinery, such as boat booms, deck winches, coaling winches 
etc., are only used when in port coaling, handling small 
boats, etc. In like manner, the turret machinery is only used 
under battle conditions or for practice drills. 


Rated Total 


Rated Tota No. Equipment. Н.Р. Н Р, 


No. Equipment. ^ rp 
2 Boat boom hoisting t0 100 1 Extension lathe .. 3 8 
2 Boat boom topping 80 1 Tool-room lathe, 

4 Deck winches . 85 14 in. S es 0715 

16 Ammuniti n hoists 8 48 1 24 in, shaper . e^ B 
6 Ammunition hoists 5 80 1 80in.radialdril .. 2:5 25 

12 Forced-draught 1 16-ір, sensi:ive d ill 0'76 — 0775 

blowers .. .. 85 420 1 1t.in. tool-room lathe 0°75 0°75 
1 Anchor windlass .. 100 160 1 Grindstone .. ver E 1 
1 Capstan «s v4 100 1 
2 Coaling winches .. 150 800 
1 Steering gear .. 160 150 


46 in. boring mill. 8 8 
lCutterandgiinder.. 1 1 
1 Tool-room lathe, 


8 Bilge pumps.. 3 10 210 14 in. và б ОТБ OE 
. M Bilge pumps.. .. 35 490 1 Sensitive drill, 16 in. 0°75 0:75 
2 Bearchlight balance 1 Lathe for armourer's 
sets.. sS .. 98 186 workshop .. . 016 075 
1 Fire pump 4» 00 60 1 Shaper for armourer's 
2 Fresh-water pumps 6 12 workshop .. T 2 
2 Sanitary pumps 25 70 1 Sensitive drill for 
1 Drainage pump. 8 . 9 armourer's work- 
2 Thermo tank pumps 85 70 shop ex oo OT 0:75 
8 Turbine lifting gear 20 90 1 Forge blower TEE е |: 075 
1 Laundry... a. 8 6 1 Foundry blower .. 5 5 
1 Printing press . 0°25 0°25 1 Athletic horse. 2 2 
8 Speed signal balls .. 0'5 1:5 1 Moving-picture ma- 
1 Cake mixer .. he ^ 1 chine 3 S 17:6 
1 Dough mixer so S6 2:5 9 600-cb. ft. ventilation 
1 Diesel engire oil fans.. Še an 36 
pump EM s 175 rọ 9 1,600 cb. ft. ventila- 
1 Diesel engine cool- tion fans .. * 9 
ing water pump.. 27 2˙7 1 1,600-cb. ft. ventila- 
12 Turret turning 25 800 tion fan $5 2 
12 Gun elevating 15 180 6 2,500 cb. ft. ventila- 
13 Turret hoists Tb 975 tion fans .. TE 9 
5 Turret hoists 12 60 24 2,500 cb. ft. ventila- 
1 Dryer room .. $a | 1 tion fans ., .. 3275 66 
1 Róntgen ray equip- 8 2,500-cb. ft. ventila- 
ment siè s» 8 5 tion fans .. VES C 10˙5 
1 Vacuum cleaner .. 0:33 0°83 4 5,000-cb. ft. ventila- 
1 Electro- mechanical tion fans .. .. 8'25 18 
hammer .. es 5 6 5,000-cb. ft. ventila- 
2 Torpedo  air-com- tion fans .. 80 36 
pressors .. TE 0 180 2 5,000-cb. ft. ventila- 
5 Refrigerator pumps 195 97:5 tion fars .. so 07 i196 
5 Brine pumps se. 09 aD 7 6,000-cb. ft. ventila- 
2 Ozoniser motor- tion fans .. .. 815 26:25 
generators ve D 2:6 5 6,000-cb. ft. ventila- 
2 Ozoniser pumps 05 1 tion fans 85 
9 Elevators ^ »s 4 36 2 8,000-cb. ft. ventila- 
1Wireless motor- tion fans .. s 10 
generator .. vs 18 18 6 8,000-cb. ft. ventila- 
9 Alternating current tion fans .. 5d 54 
motor-generators 87 71 2 10,000-cb. ft. ventila- 
1 Dish washer 1 1 tion fans .. „„ CB. 1865 
1 Meat slicer .. . 05 0:5 3 12,000-cb. ft. ventila- 
1 Meat chopper ec oe 1 tion fans .. i AS 22-5 
41 Potato peeler 1 1 2 15,000-cb. ft. ventila- 
1 Ice-cream freezer. 1 1 tion fans .. 3. i 20 
1 Egg beater .. eo 2 2 


As shown in the cable scheme for power distribution (fig. 3), 
the feeders from the main distribution switchboards in some 
cases lead direct to motor starting panels, in others they 
branch into mains, and in others lead to special distribution 
panels. The latter is so in the case of the 4 in. and 6 in. 
ammunition hoists, the searchlights and the 12 in. turrets. 
The turret distribution panel is located on the revolving part 
of the turret and is encased in a water-tight steel box. 

As shown in the illustration (fig. 10), a variety of motor 
types are used, viz.: Open, semi-enclosed, fully-enclosed, and 
erclosed ventilated. Small motors, up to 10 H.P., are regu- 
lated by simple starting and field control panels; above 10 H. r. 
drum controllers are employed. On very large equipments 
for special services requiring from 50 to 150 H. p., contactor 
control with dynamic braking is provided. | 

The electrical steering gear equipment is designed as an 
auxiliary to the steam steering engine, operates through the 
same telemotor gear on a follow-up system, and furnishes 
only sufficient power to carry the rudder from hard-over to 
hard-over in 40 seconds, which is half the time requirement 
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of the steam gear. The motor is of the 400 0 7000 
open type, compound-wound, rated at 150 н to 600 
R. P. M., 220 volts. The controlling appliances о а 
master controller and limit switch mounted in опе case, a 
contactor panel, and the necessary field and armature rheo- 
Btats operated by the same. In the master controller are two 
cylinders provided with rings; these make electrical contact 
with plungers; one of these cylinders i is for the controller, the 
other for the limit switch. Both cylinders turn freely on their 


Fie. 8.—ELECTRICALLY CONTROLLED SEARCHLIGHT. 


supporting shafts. The controller cylinder operates through a 
connecting rod from the operating shaft of the steering gear. 
The limit switch cylinder operates through a sprocket chain 
from the main steering gear shaft. The differential gear, or 
follow-up“ device, is located between the two cy inders, 
and is designed to turn the controller cylinder off by motion 
of the main shaft of the steering gear which turns the limit 
switch. The latter strengthens the field of the motor when 
the rudder is displaced more than 10 deg. from the midship 
. position. The mechanical connections are such that the motor 
will stop when the rudder has reached the angle for which 
the steering wheel has been turned. The motor field cannot 
be weakened until all of the accelerating contactors have 


Boa boom motor. 


Bil, e-zump motor. 


Fo:¢32-iraugit ‘an motor, 


Hull ven zlatioa fan motor. 


ing circuits; when it operates, resistance is introduced into 
the armature circuit, and the field rheostat short-circuited so 
that the motor is protected fig, ae continued overload with- 
out being actually stopped. In this manner accidental loss 
of control of the rudder Беа occur. The limit switch is 
arranged to stop the motor at the 35-deg. position of the 
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Fig, 9.—SEALCHLIGHT DISTRIBUTION SWITCHBOARD, 


rudder. namic braking is provided in connection with the 
eon wee anical disk brake in order to seg -pom t 
stopping. The rudder can be turned at slow speed rough- 
out its travel, provided the steering wheel is Pda slo 
thereby rmitting the motor to turn the controller Aude 
backward as fast as it is turned forward by the steering wheel. 
This may be accomplished while the controller cylinder moves 
back and forth between limits corresponding to 2.25 degrees. 
motion of the rudder, as the motor will start with a motion 
of cylinder equivalent to 0.75 deg. movement of the rudder 
and the field will be weakened with 3-deg. similar motion. 
The turret turning and gun elevating gear are operated by 
constant-speed motors, and epenn variations are accomplished 
by mechanical means. Ventilation blowers in the turrets are 
similar to the regular hull ventilation fans, except for increased 
pressure. The independent hoists complete the electric power 
equipment of the turrets. The main ammunition hoists are 
operated by hydraulic power and the electric hoists are pro- 


Coaling winch motor. 


Anchor windlass motor. 


Fig. 10.—ТҮРЕЗ OF MOTOR EMPLOYED ON THE BATTLESHIP Moreno, 


closed, after which the controller will maintain full field until 
it has been turned through an angle corresponding to 3 deg. 
movement of the rudder from starting position, and inter- 
mediate field from 3 deg. to 5 deg., after which the motor will 
run at weak field until the rudder has reached 10 deg. from 
the midship position. Mounted upon the contactor panel are 
1) armature contactors, two field contactors, one disk brake 
contactor, two counter E.M.F. contactors, an overload relay, a 
double-pole, fused, control switch, and a single-pole testing 
switch. The overload relay controls four of the five accelerat- 


vided as an auxilia Two upper hoists are fitted in each 
of the six turrets. ese are operated by 7.5-H.P. motors. One 
lower hoiet is fitted in each turret, of which one is operated 
by a 7.5-H.P. motor and the other by 12-H.P. motors. Ав 
these equipments are generally similar in their operation only 
u^ рен. р. lower hoist will be described. 

spperatus consists of a contactor panel upon which are 
ОЛЫ the accelerating contactors, overload relay, current- 
limit relay, and voltage relay; the master controller located 
at the bottom of the hoist; the emergency controller located 
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at the top of the hoist; the limit switch and rheostats. By 
means of automatic interlocks on the contactors the connec- 
tions are regulated between the master controller, limit switch 
and emergency or upper controller; so that upon turning the 
master controller to the on position the disk brake releases 
and the motor starts. When the hoist, therefore, reaches its 
limit in either direction dynamic braking is introduced and 
the motor stops. When the operator at the top of the hoiste 
desires to stop the hoist he turns the emergency controller to 
the off position, the contactors operate automatically and 
stop the motor. If the limit switch is now left in an inter- 
mediate position the motor will automatically start when the 
emergency controller is turned to the ‘‘on’’ position. If the 
limit switch has been turned to the off position by the 
hoist then the motor will not etart until the master, or lower, 
controller is turned to the first controller notch. In case of 
overload, the overload relay through the interlocks will open 
the contactors automatically and stop the motor. The hoist 
cannot be started again until the operator returns the master 
controller to the off position, which permits the plunger 
£ the overload relay to drop. It is necessary to unlock the 
reversing cylinder of the master controller mechanically in 
oider to use the hoist for lowering. The connections for this 
operation are so arranged that the accelerating contactors and 
current-limit relays are inoperative, and suitable resistance 
is introduced in parallel with the armature and a large current 
capacity resistance connected in series with the armature and 
starting resistance, by reason of which the hoist will lower 
slowly. Other functions lowering are similar to those of 
hoisting. | 

The electrical anchor windlass acts only as an auxiliary to 
the steam windlass, and is designed to function at half the 
normal load of the steam gear. The outfit comprises a 100-н.р., 
475-R.P.M., compound-wound, commutating-field motor of the 
open type, and is equipped with a disk brake; two water- 
tight, drum-type, reversing master controllers, one mounted 
in the windlass room and one mounted on the weather deck; 
a contactor panel containing the, accelerating contactors, a 
step-back relay, overload relay, a double-pole, single-throw 
disconnecting switch with field discharge clips, a small single- 
throw testing switch, and a low-voltage relay. "The control 
is semi-automatic, i. e., the first three speeds are controlled by 
the master controller, but beyond that the current-limit relays 
on the contactors will prevent them from closing until the 
current in each preceding one has been reduced to a pre- 
determined amount, regardless of the position of the con- 
troller cylinder. The set-back relay will open the contactors 
ia case the load should be increased beyond that for which 
the set-back relay has been set,’ and it will introduce all of 
the starting rheostat except two sections, thereby reducing 
the current to about 25 per cent. overload on the motor. The 
overload relay will be set considerably higher than the set- 
back relay, thus protecting the motor in case of excessive 
overloads. The overload relay is reset by bringing the con- 
troller to the off position. The armature and commutating 
field coils are permanently connected and, consequently, are 
reversed together. The low-voltage relay prevents the equip- 
ment from starting automatically after failure of current, 
requiring the controller to be brought back to the '' off" posi- 
tion, whereupon the circuit will be re-established. 

The Rontgen ray outfit is arranged for supply from a 220- 
volt D.c. circuit, and is located in the operating room adjacent 
to the sick bay. | 

A portable moving picture machine is an unusual feature; 


the apparatus is supplied by a 220-volt circuit, and the films, 


are rotated by an adjustable speed 220-volt D.c. motor. 
(To be concluded.) 


NEW PATENTS APPLIED FOR, 1915. 
(NOT YET PUBLISHED). 
Compiled expressly for this journal by Messrs. W. P. Thompson & Co., 


Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


12,108. '' Method for localization of faults on electric cable networks.” 
F. E. Frampton. August 23rd. 


12,119. “ Sparking plugs for internal-combustion engines.“ 
August 23rd. 
12,120. '' Connectors for electrical conductors." A. WATKINS. August 23rd. 


12.133, “ Electrical instruments." S. F. PALMER & FERRANTI, LTD. August 
23га (Complete.) 

12,143. Electrical switchgear.” 
plete.) 

12.150. “Connector for the adjacent portions of two or more wires, cables, 
ог the like." A. Н. Farco. August 231d. (Complete.) 

12.151. Connector or coupling for the adjacent end portions of two or 
more wires, cables, or other members," A. Н. Farco. August 23rd. (Com- 
plete.) 


12,184. Vapour electric devices.“ Burris Tuomson-Hovuston Co., Lo. 
(General Electric Co., U.S.A) August 24th. 


A. WATKINS. 


E. A. СкАнАм. August 28rd. (Com 


12.193. Insulators for electrical resistances and conductors.” A. E. Woop 
HOUSE, August 24th. 


12.201. “Electric alarm or calling devices used in telegraph receiving 
apparatus, and more particularly in wireless receiving apparatus." A. H 
Morse & IN DO-EUROEAN ТЕГЕСКАРН Co., LTD. August 24th. 

12.232. Electric switch s B. I.. We remsox & A. Нотсшвох. August 
эл 
Zot. 


‚АМР THE LIKE. 


(Fabrik Elektrischer Zünder.) June ББ. 


. (Averges). 


12,240. ''Sparking plugs and the manufacture of same." T. CRoSBEE AND 
Sons, LTD., & W. J. Spicer. August 25th. 

12.246. Systems of electrical distribution." Britis Тномвон-Носзтох 
Co., Lro. (General Electric Co., U.S.). August 25th. (Addition to 4, 133/14.) 
gee “ Electrolytic processes and apparatus." F. W. GAUNTLETT. August 

oth. 


12.253. Secondary galvanic batteries." O. OLDHAM. August 25th. 

12,256. '' Thermic telephones and like instruments." R. AERNOUT, Baron 
VAN LYNDEN, & NAAMLOOZE VENNOOTSCHAP DE NEDERLANDSCHE THERMO-TELE- 
PHOON MasTSCHAPPIJ. August 25th. 

12,267. Controller and circuit making and breakin 
closed field." L. RENAULT. August 25th. (Addition to 24, 
date, August 26th, 1914, France.) (Complete.) 

12,276. Attachment of insulator-carrying arms to telegraph and like 
poles," Butters, Lrp., & H. C. R. DacNALL. August 26th. 

12,282. '' Appliance for cataphoresis and anaphoresis by fixed electrode.” 
J. T. Jameson. August 26th, 

12,299. '' Electric cable couplers.” British THomMson-Hovuston Co., Lo. 
(General Electric Co., U.S.) August 26th. 

12,301. *' Electro-magnetic clutches.“ G. Савет August 26th. 
tion date, August 27th, 1914, France.) (Complete.) 

12.309. Electric switch apparatus." Е. A. Rose. August 26th. 

12,314. '' Electrical instruments.“ S. F. Pamer, J. ОЕмнАм & FERRANTI, 
Lro August 26th. 2 

12,318. Electric heating and cooking apparatus." С. С. Моввз & W. W. 
NoBBS. August 26th. 

12.340. Electrical control systems." BritiSH WESTINGHOUSE ELECTRIC AND 
MaNuraeTURING Co., LTD. August 27th. (Convention date, September Sch. 
1914, U.S.) (Complete.) 

12,343. Apparatus end method for electric telegraphy." 
August 27th, 

19,351. “ Automatic electrical signalling on railways.“ W. A. Misca. 
August 27th. 

12,361. “ Systems of electric ship propulsion." British THOMSON-HOUSTON 
Co., LTD. (General Electric Co., U.S.) August 27th. 

12.379. Electrically-operated mercury switches." G. WILKINSON. August 

th. 


device having a 
/14. Convention 


(Conven- 


A. A. “Govan. 


12,402. Electric motor controllers. ELECTRIC & ORDNANCE ACCESSORIES 
Co.. LTD., & N. G. LawucRISH. August 28th. 


12,404. Telephone systems. E. V. DATZEVITCH. 


August 28th. 
plete.) 


(Com- 


PUBLISHED SPECIFICATIONS. 


1914. 


4,026. TELEPHONES PARTICULARLY FOR USE IN COLLIERIES AND THE LIKE. A. 
Dootson. February 21st. (August Elst, 1914.) | 

11,639. ELECTRICALLv-CONTROLLED POINT-OPERATING MECHANISM FOR RAILWAYS 
R. V. Collins. May Hth. (Convention date not granted.) 

11,630. ELECTRIC RAILWAY AND LIKE SYSTEMS. R. V. Collins. May lith. 
(Convention date not granted.) - 


13,699. APPARATUS FOR ELECTRO-PLATING WIRE AND THE LIKE. V. F. Feeny. 


16,316. TELEPHONE INSTALLATIONS :N WHICH THE SUBSCRIBERS’ LINES ARE 
GKCUPED ACCORDING TO THE FREQUENCY OF THE CALLS. Siemens & Halske Akt. 
Ges. July 8th. (September 25th, 1913. Addition to 28,751/12.) 

16,661. MEANS FOR PULLING OFF ELECTRICAL OVERHEAD CONDUCTORS OR CON- 
tact Wires. Siemens Schuckertwerke Ges. July 13th. (July 12th, 1913. 
Addition to 30,045/18.) 

16,860. PROTECTIVE ARRANGEMENTS FOR ELECTRIC INSTALLATIONS. 
Schuckertwerke Ges. July 15th. (July 15th, 1913.) 

17,379. AUTOMATIC PROTECTIVE DEVICES OR Сот-остз FoR ELECTRIC CIRCUITS. 
Siemens Schuckertwerke Ges. July 22nd. (July 23rd, 1913.) 

17,548. ARRANGEMENTS FOR REGULATING THE WORKING OF ELECTRIC НАСЫКС 


Ok WINDING MACHINERY. Siemens Schuckertwerke Ges. July 24th. (July 
26th, 1913.) 


17,602. CONTROLLING DEVICES ESPECIALLY APPLICABLE FOR USE WITH ELEC- 
TRICALLY-OPERATED PRINTING AND STAMPING Machines. M. Rockstroh. July 
24th. (Addition to 4,678/10.) 

17,755. WRITING or Copyinc TELEGRAPHS 
(July 28th, 1913.) 

17,763. ELECTROLYTIC PRODUCTION оғ ALKALI Metas. Т. 
(Badische Anilin and Soda Fabrik). July 27th. i 


18,261. MoTor-STARTING RHEOSTAT. G. M. Johns. August 7th. 


18,442. ELECTRO-MAGNETIC UNLOCKING AND UNSCREWING APPARATUS FOR 
Mixers’ Lamps. O. Oldham. August 8th. (Addition to 2,249/14.) 


18,504. Exectric ІсміТІЧС APPARATUS FOR Gas Burners. C. C. Carpenter. 
August 10th. 


18,509. ELECTRIC Switcnes. B. P. Swyers. August 10th. 

19,506. ELECTRIC CospENSERS. W. H. Wilson. September 7th. (Cognate 
application, 3,660/15.) 

19,2729. ELECTRIC INCANDESCENT Lamps. Deutsche Gasgluhlicht Akt. Ges. 
September 12th. (September 13th, 1913.) 

30,374. ELECTRIC DiscHaRGING TUBES. B. Donath. 
(October 10th, 1913.) 

20,556. Swircit FoR TESTING TELEGRAPH Links. E. D. Gledall. October 5th. 


21,650. Composite Conpuctor CABLES AND METHOD OF MAKING ЗАМЕ. E. C. 
К. Marks (Aluminium Co. of America). October 28th. 

22,113. OVERHEAD CONDUCTOR ARRANGEMENTS FOR USE AT CROSS-OVERS OR 
SWITCHES ON ELECTRIC RAILWAYS OR THE LIKE, C, B. Burdon (Siemens Schuc- 
kertwerke Ges.). November 6th. 

23,170. ELECTRIC Sounp For DETECTING PRESENCE OF METALLIC BODIES 1м 
Livinc AnimaL Tissues. D. Findlay. November 27th. 

23,272. ELECTRIC SwirCHES. J. H. Tucker & J. A. Crabtree. November 
30th. 

23.486. ELECTRIC INSULATORS. 
December 3rd. 


Siemens 


Telepantograph Ges. July 27th. 


F. Johnson 


September 30th. 


С. В. Burdon (Siemens Schuckertwerke Ges.). 


1915. 


611. ELECTRICAL TELEGRAPH OR TELEPHONE VIBRATORS OR Buzzers. А. Н. 
Nicholson. January 14th, 

2.370. FusiBLE Etrctric Cur-ovTS. J. Kluijtmans. February 15th. 

2.482. SystEMS oF Evectric DISTRIBUTION AND CoxTROL. R. E. Hellmund. 
February 16th. (February 19th, 1914.) 

3.007. PkroTRUDABLE RECEIVER FOR SUBAQUEOUS SIGNALLING. 
February 24th. (February 25th, 1914. Addition to 16,298/13.) 

3.985. SyNCHRONISING SySTEM, PARTICULARLY APPLICABLE TO MULTIPLEX TELE- 
craPHy. P. M. Rainey, March 13th. (March 26th, 1914.) 

7,964. ELECTRICAI COOKING APPARATUS. Deutsche Gasgluhlicht Akt. Ges. 
(Auerges). May 28th. (December 12th, 1914.) 

8.672. ALTERNATING-CURRENT MOTORS or THE Соммстаток ТҮРЕ. British 
Westinghouse Electric & Manufacturing Co. (Westinghouse Electric & Manu- 
facturing Co.). June 11th. 
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THE WAR AND RUSSIAN ELECTRICITY 
SUPPLY. 


THE taxation of electricity is by no means a new project 
in Rassia; indeed, it was first proposed at a time when the 
total consumption of electrical energy was so small that 
the tax simply languished for lack of victims. Consider- 
ably later, after the war with Japan, the proposal was 
revived, for by that time the Russian electrical industry 
had become too extensive to escape this unwelcome 
attention. Statistics showed the total output of Russian 
central stations to be 500,000,000 Kw.-hours in 1905 and, 
though this estimate was probably much. exaggerated, it 
encouraged the Minister of Finance to introduce in 1906-7 
proposals for the taxation of electrical energy. These 
proposals were held to be equitable, seeing that users of 
petroleum (very extensively used for lighting purposes 
in Russis) had to pay a tax of about 54d. per gallon. 
Without going into the ethics of taxing any artificial 
lighting medium, whatever its nature, or the detrimental 
effect of such a tax on public and private electric lighting, 
it is obviously а very serious matter to tax electricity for 
motive power, and, largely due to the energy with which 


the Société Impériale Technique demonstrated the disastrous 


influence of such a tax on Russian industry, the Govern- 
ment relinquished its proposals to tax power current but 
retained fora time a tax of 1d. a unit on lighting current. 
Subsequently this tax also was abandoned, but now, 
under the stress of circumstances, which compel advantage 
to be taken of every resource of the country, taxation of 
electrical energy seems inevitable. 

So long ago as last February, the Electrotechnical Oom- 
mittee of the Société Impériale Technique conferred with 
representatives of the electrical and other industries of 
Russia, concerning the problems raised in the electrical 
field by the war, and particularly concerning this question 
of taxation. Investigation was made of the quantity of 


electrical energy produced. According to Le Génie Civil, it 
was found that the annual receipts of 102 stations consulted 
amounted to £2,500,000. The four large stations of Baku, 
Lodz, Moscow and Petrograd contributed £1,400,000 to 
this total, and their output alone amounted, in 1918, to more 
than four times the 1905 total for all Russia. This is 
shown by the subjoined figures in which line (A) refers to all 
Russian stations in 1905, and line (B) refers to the output 
of Baku, Lodz, Moscow and Petrograd stetions in 1918. 


Kilowatt- Hours for :— 
Lighting 
Private. Publio, Power. Tramways, Total. 
(A)... 40,023,700 9,676,800 25,581,000 19.736.500 95,007,000 


(В)... 75,151,000 6,906,600 207,083,000 89,695,800 878,836,500 

With the exception of the largest cities, electric lighting 
is little developed in Russia, being sparingly used in large 
towns and very rarely in villages. The incidence of taxa- 
tion on electricity would, therefore, be chiefly on energy 
used for power and traction. 

Two immediate effects of а tax on current for lighting 
would be reduction in the amount of lighting, and the adoption 
of high-efficiency lamps. Both of these developments would 
be very injurious to Russian central stations (though the 
latter would prove beneficial in the long run), and would 
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probably reduce the yield of the tax far below official expec- 
tations. The public lighting tariff in Moscow was about 
8d. a unit in 1905, but it had fallen to 144. in 1913, with 
supplementary supply at 4d. to 2d. a unit. 
fore be necessary to reduce public lighting by 50 per cent. 
or more to keep within the expenditure allocated to this 
ser vice, supposing a tax of ld. a unit to be imposed. 
Though precise data are not available on this point, there 
are in use in Russia many old and inefficient lamps which 
would surely be replaced at the earliest opportunity by 
tungsten and half-watt lamps under the spur of a tax on 
lighting current. Of course, it can only be a matter of a 
year or two at most before Russian central stations have to 
face this problem in any case, but no doubt a lighting tax 
would hasten the crisis and make it much more acute. By 
using the latest lamps the consumer could still effect 
economy, the tax notwithstanding, so that the immediate 
burden of taxation would virtually be thrown on the light- 
ing revenue of the central station. 

The system of taxation applied to petroleum cannot be 
applied directly to electricity. The cases are fundamentally 
distinct. Oil can be stored, transported, and used at any 
time and place. Its producers have no concern as to when 
and where it will be used ; the cost of production is inde- 
pendent of the duration of consumption, and what costa 
so much a gallon to produce may fairly be taxed by the 
gallon. With minor reservations, however, electrical energy 
must be produced as it is consumed, and costs depend 
essentially on the rate of consumption at & given moment 
within the restricted area supplied by the generating station. 
Much capital is locked up in equipment which is idle, but 
still a source of expense, during the greater part of each 
day, and on top of these (normal) unfavourable conditions 
there are the scarcity of liquid capital and the dearness of 
credit to make the present position of Russian central 
stations particularly unenviable. 

Taking all these facts into consideration, the Société 
Impériale Technique has urged the Government to consider 
that the total possible revenue from taxation of lighting 
current is relatively unimportant, but that if its imposition 
be regarded essential: —(1) Its amount should in no case 
exceed 10 per cent. of the normal price of energy; (2) 
discrimination should be made between different classes of 
lighting ; (8) all possible steps should be taken to avert 
decrease in present consumption, and as little check as 
possible should be placed on development. In the last-named 
connection reduced taxation is considered essential in small 
communities where electrical energy is still little employed, 
but where its healthy development is of national import- 


ance, 

The Société, therefore, proposes the following interesting 
scheme: In capital cities, assuming average prices of 1}d., 
24d. and 5d. per unit for lighting street, works and other 
buildings respectively, the tax to be 10 per cent., t.e., 
0:125d., 0°25d., and O'5d. per unit respectively. In 
smaller communities, to allow for the fact that generating 
costs are inversely proportional to population, whilst the 
* solvency " of consumers is directly proportional thereto, 
the tax should be adjusted in accordance with population, 
and should be :— 


8 % on the price of energy 


in towns with Over 100,000 inhabitants. 
6% A - X Between 40 and 100,000 „ 
5 % ” LE) LL) ses 77 25 n 40,000 ” 
4 „ n ë » Less than 25,000 " 


These proposals, which do at least make as reasonable as 
possible a scheme of taxation for which little can justly be 
claimed, seem likely to yield quite as much revenue, while 
causing far less dangerous disturbance to industry than 
the Government's proposal to levy a 30 per cent. tax on all 
electrical consumption. Such an impost would certainly be 
disastrous, and would have far-reaching effects, not only on 
Russian electrical development itself, but alao on the many 
British interests associated with the latter. 

Apart from the fact that taxation on any means of 
lighting is inherently objectionable, whilst that on energy 
for industrial purposes is obviously yet more short-sighted, 
there are plenty of minor matters for contention. Pre- 
sumably, meters will have to be installed on all consumers’ 
premises, even where private generation is practised, and it 


It would there- - 


trans 


is said that the authorities have no great faith in meters, 
though their distrust is, of course, unfounded, for the } per 
cent. or so error in a good modern meter involves only about 
èd. in the £ on the energy bill, and the advantage may lie 
with, as often as against, the State. Then, again, there 
is a strong body of feeling against taxing any current 
used to safeguard industrial security, to improve work- 
men’s dwellings, or in philanthropic institutions or hos- 
pitals—and these very commendable reservations naturally 
pare down the possible revenue very considerably. It seems 
ardly possible that more than £300,000 or £400,000 
a year could be levied on the basis of a pre-war consumption, 
and under existing circumstances, and allowing for exemp- 
tions and the throttling effect of the tax itself, probably the 
returns would be much smaller. Surely any attempt to 
tax electricity is thoroughly bad business—the possible 
returns are so small and the undoubted objections so great. 
On top of the difficulties with which they are threatened 
by taxation, Russian central stations have had to contend 
with great shortage in fuel supply. For many months it 
has been impracticable to deliver English coal as usual to 
Petrograd, Moscow and other centres, and the shortage of 
railways and rolling stock, aggravated by extreme military 
congestion, has made it most difficult to distribute coal from 
native mines, particularly from the Donetz district. The 
central stations of Petrograd, which generally use Cardiff 
coal and were kept supplied: for a time, contemplate a return 
to naphtha firing. The latter was first adopted in 1901-2, 
when liquid fuel cost only 36s. a ton, but it was later 
abandoned owing to abnormal rises in the petroleum market. 
Though the crisis is said to be so acute that it may be 
necessary to suspend the working of the electric tramways, 
there is good reason to suppose that these conditions are 
quite temporary. The opening of the Dardanelles, which 
we all hope to see accomplished in the near future, 
would at once ease the situation and immeasurably 
improve the industrial position of Russia. Were 
reversion to be made to oil firing in Petrograd and 
other stations, it does not seem likely that existing 
rt difficulties would be overcome or that the use of 
fuel could be continued once the present crisis had 
рос The more serious problem, and the one which will 
ave enduring influence on Russian station development 
and so on the whole oourse of industrial expansion, is 
that of taxing electrical energy. Bearing all facts in mind, 
it is hard to believe that the game could possibly be worth 
the candle, but if the tax is to be imposed let us hope—if 
only for selfish reasons—that it will be on a conservative 
basis and be removed at the earliest opportunity. 


liqui 


THE pressure which has existed in the 


ae Li wire-drawing industries during the past 
Indust ax 12 months has not eased perceptibly 


during the present month. The Govern- 
ment demands continue to tax heavily the resources of the 
works throughout the country, while a fairly large propor- 
tion of the private consumers' requirements are being 
supplied by American wire-drawing manufacturers direct, 
and in some cases indirectly through British agencies. 

There is little doubt that the American wire-drawing 
firms are benefiting considerably from the stoppage of 
German supplies into this country, and the extra demands 
consequent upon the requirements for war purposes. Provided 
that no artificia] restrictions are experienced in the copper 
market in the near future, в continuance of such satisfactory 
results may be reasonably looked for in America for some 
time to come. 

As a result of the more efficient system under which 
recruiting is being conducted at the present time, intending 
recruits who are skilled in any branch of munition work are : 
not accepted for service at the Front so readily as in the 
past, but are persuaded, usually without the necessity of 
authoritative pressure, to return to their duties in the 
workshop. This improvement in the recruiting system 
should soon produce a decidedly beneficial effect in the 
wire-drawing works, where so much digorganisation has been 
caused by enlistments in the Army and Navy. 
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A FAINT but welcome glimmer of hope 

Enbber. has set in in the rubber market, where 
indications of a reviving demand have stayed the drooping 
tendency of prices. The market has been quite firm on the 
whole, and the variations in value have been of little 
moment. Dealings in both spot and forward positions have 
shown more animation and the demand for America has 
been a prominent feature. The August statistics show an 
increase in the warehouse stocks of plantation rubber of 
over 1,200 tons, totalling 6,985 tons, as compared with 
5,744 tons in August of last year, while the arrivals during 
the month were 4,903 tons against deliveries of 4,614 tons. 
The rubber yield of the Amazon Basin showed & diminu- 
tion during the year ended June 30th, 1915, as compared 
with the previous year, the total entries being 85,805 tons, 
against 39,115 tons in 1918-14, a decrease of 97 per 
cent., which was almost entirely accounted for by the very 
market diminution of the output of caucho from all sources, 
the production of this grade alone falling short of that of 
the preceding crop to the extent of 3,821 tons. The 
Amazon crop for 1915-16 is estimated at fully 37,000 
tons, or about 5 per cent. in excess of that of the crop year 
just ended, this figure allowing for an increase of, approxi- 
mately, 10 per cent. of up-river and 5 per cent. of islands, 
and a further increase of 15 per cent. in caucho. An 
important element in the production of rubber in the 
present crop year is a considerable increase of skilled labour 
available in the Amazon Basin and the development of the 
cultivation of food-stuffs in the rubber district, and the 
more economical methods of business in the local markets 
all justify hopes of a considerable improvemeut in the 
exports of plantation rubber. The exports of rubber from 
the Federated Malay States during August amounted to 
3,796 tons, as compared with 3,687 tons in July last, and 
1,850 tons in the corresponding month of last year. The 
following table shows the export month by month for three 
years :— 


1913. 1914. 1915. 

Tons. Tons. Tons. 

January 2,131 2.542 3,473 
February 1.757 2,364 35411 
March ... e. 1,737 3,418 3,418 
April 1,626 3,151 2,777 
May 1,225 2,069 2,708 
June 2,005 2,806 3,403 
July 1.781 2,971 3,687 
August 2,363 1,850 3,796 
Total. . 14,625 18,671 26,673 


Two papers dealing with co-operation 

5 between central stations, contractors, and 

Engin Мз dealers in electrical supplies have been 

Contractors, read recently before the California 

Association of Electrical Contractors and 
Dealers, respectively by Mr. S. V. Walton, manager of the 
commercial department of the Pacific Gas and Electric Co., 
and Mr. W. L. Goodwin, vice-president and general sales 
manager for the Pacific States Electric Co. i 

Mr. Walton prefaces his remarks with the truism that 
“ Co-operation in order to amount to anything must directly 
benefit the co-operators, and before one would-be co-operator 
can benefit another he must know him and know something 
about his problems.” 

Some of the attempts which have been made in the past 
to arrive at some working co-operative system have failed, 
possibly because of a lack of confidence between the parties, 
and Mr. Walton points ont that it is essential to success 
that “ there shall be a fairly good understanding of each 
other’s problems, a feeling of confidence on the part of each 
that the other intends to play the game fairly with all the 
cards on the table, and that there should be mutual desire 
to work harmoniously together, each respecting the interesta 
of the other. Only in this way can the interests of both 
parties be best served, and the industry as a whole bene- 
fited.” He observes that from the by-laws of the California 
Association it is evident that the Association believes in 
euch a policy. One of the by-laws reads as follows :— 


It is fully recognised that the economic and proper channel of 
distribution of electrical supplies is through the electrical supply 


jobber to the dealer and contractor, who in turn serves the con- 
sumer. The dealer and contractor is the natural channel for 
distributing various electrical devioes to the consuming public. 

The recognition of the principle embodied in these 
by-laws is a cause for which the British Electrical Con- 
tractors’ Association has struggled for many years, and it 
has succeeded to some extent in securing the co-operation 
of electrical manufacturers. 

The contractors have not, however, been quite so fortu- 
nate in dealing with the supply authorities, and, to judge 
from the papers read before the California Association, the 
American contractors have been equally unsuccessful, as will 
be seen from the following quotations from Mr. Goodwin's 
paper :— 

We have had very little encouragement from the central stations 
generally, and, to my mind, the central station is the one branch of 
the industry which controls the entire situation. In many 
sections of the country the central station management assume 
the attitude that they alone are concerned in the success of the 
industry . . . and,as the result, а most demoralised position 
presente itself in such localities. . . . The policy on the part 
of the central station has been such as would offer no encourage- 
ment to either contractor or dealer. The insane desire to increase 
their load has been at the cost of almost every other branch of the 
industry. Unless the central station management recognises that 
the business of the contractor and dealer is just as legitimate as 
his own, and that they should both work together for each other's 
interest, antagonism on the part of each is bound to result. 

We think that the above quotations, which represent the 
attitude of many of the American supply authorities, very 
nearly represent the attitude of a section of the supply 
industry in this country also. 

There is, however, another side to the question, namely, 
that central station managers are not going to sit quietly 
in their offices waiting for the load to build up, if the con- 
tractors are not playing their part in getting all the custom 
that it is possible to obtain. It should be quite possible 
for the two sections of the industry to co-operate to their 
mutual benefit, but this cannot be done without first 
establishing mutual confidence. 


THE Departmental Committee ap- 
pointed by the Home Office to investi- 
gate this question has been a long time 
at work, having been constituted more than 2} years ago; 
but it must be admitted that the subject was one of 
extreme difficulty and complexity, and we are not disposed 
to reproach the Committee on the score of undue delay. 
On the contrary, we think it has followed a wise course in 
publishing the results which have already been obtained, 
without waiting for the completion of the inquiry, which 
may not be reached for years to come, in view of the con- 
ditions that now prevail. 

There can be few questions that present a wider range 
of variable quantities to be taken into consideration than 
that with which the Committee was concerned, and the 
endeavour to arrive at definite concrete conclasions must 
at times have proved almost disheartening. Every work- 
shop presents a set of conditions nowhere else precisely 
paralleled ; natural illumination varies from morning to 
evening, and sometimes from minute to minute, over an 
extraordinarily wide range, and is subject to a variety of 
modifying circumstances, while to the vagaries of artificial 
lighting there is absolutely no limit; fortunately, the 
wonderful power of accommodation of the human eye enables 
it to adapt itself so as to neutralise these variations to a very 
great extent, and the Committee concluded that in the 
meantime it might confine its work to the definition of the 
lower limit of illamination beyond which the eye could not 
be expected to fulfil ita functions satisfactorily. We are 
pleased to note that the average practice is already far in 
advance of the statutory minima suggested by the Oom- 
mittee, and the latter will, therefore, affect only the bad 
cases. 

The importance of good lighting has been abundantly 
emphasised in our pages, on the score not only of prevention 
of accident, but also of economy and efficiency, and we 
commend the report to our readers as being worthy of the 
closest study ; the appendices contain a mass of informa- 
tion, much of which is entirely new, and which ought to 
be in the hands of every engineer and contractor concerned 
with electric lighting. 


Lighting of 
Factories. 
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A SIMPLE STERILISING EQUIPMENT. 


THE sterilising power of ultra-violet rays has been lo 
established, and the only novelty in the equipment оого 
іп the accompanying figures lies in the simplicity апа effec- 
tiveness of the means by which water is made to flow in a 
very thin sheet across a zone of intense ultra-violet radiation 
immediately before it is drawn off for use. The arrange- 
ment is due to Mons. Billon-Daguerre, and was described a 
short time ago before the Académie des Sciences. The sim- 
plicity and effectiveness of the apparatus are such that it 
should be very useful for military purposes, the sterilising 
tank being mounted on a motor-car, the engine of which 
drives a dynamo feeding the lamp whilst sterilisation is in 
progress. Besides this important special application, the 
equipment is applicable to any other case where pure water 
is required. 

Instead of drawing water off indiscriminately from a tank 
full of more or less completely sterilised liquid, a Tee-shaped 
outlet pipe P, бр. 1, is used. This is of pure transparent 
quartz, and has a horizontal window or slot w, so that 


if 


CD — c €A чы w we we ч 


FIG. 1, —DETAILS OF STERBILISER, 


liquid drawn off at o has to pass in a thin sheet over the 
surface of a mercury vapour lamp L, and is thus subjected 
to maximum ultra-violet action. To deal with large 
quantities of water, say, 1,000 to 2,500 gallons per hour, 
the intake of the outlet piece is provided with a slot on 
each side, and two quartz-mercury lamps are used as shown 


JJ 
X 


Fic. 2.—METHOD OF TESTING THE ÁPPABATUS, 


to the right of fig. 1. These lamps may consume about 
4 amperes and be used in series on a 100-110-volt circuit 
(the actual lamp р.р. being about 43 volts each). The 
gross energy consumption thus works out at about 0:2 Kw.- 
hour per 1,000 gallons sterilised, and the cost of treatment 
is negligibly small. 

Severe tests have been carried out on this apparatus, 
taking water from the Seine below Paris, passing it up 
through a sand filter in a tank в, fig. 2, and mixing it in a 
tank o, with a culture from an auxiliary tank G con- 


taining bacillus coli, cholera vibrio, tuberculosis germs and 
various ferments. This frightful mixture left the tank Е 
perfectly sterilised at the rate of 2,200 gallons per hour 
with a power consumption of 440 watts. After 3,000 hours’ 
continuous operation there was no appreciable reduction 
in the germicidal efficiency of the lampe, and no calcareous 
or other deposits had formed on either the lamps or the 
outlet pipe (no doubt owing to the scouring effect of the 
rapid water flow). The economy of the process and the 
simplicity of the equipment are remarkable. 


LIGHTING IN FACTORIES AND 
WORKSHOPS. 


THe Committee appointed by the Home Office in 1918, to 
inquire into the conditions necessary for the adequate and 
suitable lighting (natural and artificial) of factories and 
workshops, reporte* that it has held 38 meetings and 
examined 50 witnesses, besides obtaining great assistance 
from Trade Associations representing both employers and 
operatives, and from H.M. Inspectors of Factories. The 
inquiry was limited in the first instance to the textile, 
engineering, and clothing trades, and several tours through 
industrial parts of the country were undertaken during the 
winter of 1918-14, 86 works being inspected. Before these 
visits took place, measurements of illumination were made 
in many of the workshops, the tests aggregating about 
4,000 in number, and relating to 163 rooms in 57 factories ; 
the data thus obtained, together with particulars as to the 
dimensions of the rooms, sizes of windows, and the number 
and nature of the light sources installed, have been pub- 
lished in full separately, f together with the notes made by 
the Committee, and а summary of the results is appended 
to the report. 

A series of experiments was also made in a room set apait 
for the purpose at the National Physical Laboratory, in 
which the nature of the lighting and the degree of illu- 
mination could be varied at will; details of these experi- 
ments are given in an appendix. 

As a preliminary step, the Committee draws attention to 
the important distinction between illumination and surface 
brightness, pointing out that the former is measured by the 
amount of light received on the surface of an object, while 
the latter is measured by the amount of light returned from 
the surface, and is always less than the former (unless the 
body is itself luminous). The difference may be very great, 
as in the case of a black floor or foundry sand, which returns 
very little of the incident light. The Committee considers 
that the only rational criterion of the adequacy of lighting 
is the actual illumination at the place where work is being 
carried out, or the floors of passages, &c., and states that 
the practice of taking as a criterion the candle-power per 
square foot of floor area is not correct ; nevertheless, as will 
be seen later, this is the method which it adopte in its 
present recommendations. 

The Committee summarises the factors in good lighting 
as follows :— 

(a) Adequacy. 

(5) A reasonable degree of constancy and uniformity of 
illumination over the necessary area of work. 

(c) The placing or shading of sources so that the light 
from them does not fall directly on the eye of an operative 
when engaged in his work, or when looking horizontally 
across the workroom. 

(4) The placing of lights so as to avoid the casting of 
extraneous shadows on the work. 

While all these factors are of great importance, and should 
receive special attention in the design of lighting installa- 
tions, the Committee confines its attention in the present 
report almost entirely to the adequacy of the illamination. 

There are at present no general provisions in the Factory 
Acts of the United Kingdom with regard to lighting, 


* First Report of the Departmental Committee on Lighting in 
Factories and Workshops, Vol. I, (cd. 8,000) of Session 1916. 

t Results of Observations of Illumination in Factories (Stationery 
Office Publication). 
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although heating and ventilation have been dealt with ; on 
the other hand, the codes of all the chief European countries, 
the United States, and India contain such regulations, 
which are summarised in an appendix to the report. 

The present lighting of factories is next discussed under 
the heads of natural and artificial lighting. In the case of 
the former, roof lighting is obviously the best, and it is 
stated that the illumination thus obtained with a good 
system is very uniform, and may be from 2 to 10 per cent. 
of the outdoor illumination. In many cases, however, 
lateral illumination only can be provided, and in the case of 
wide rooms may be inadequate in places, while it is far 
from uniform. Unsatisfactory illumination is also met with 
in the case of old and unsuitable buildings which have been 
converted into workshops, and where the light is obstructed 
by external or internal means; whitewashing the walls of 
adjoining buildings or the adoption of special reflectors, &., 
to some extent rectifies the trouble, and in some cases much 
can be done to improve the lighting by taking care that 
articles are not stored near the windows. Dirty windows, 
walls, and ceilings are frequently met with, and these causes 
of inadequacy of illumination can generally be remedied at a 
minimum of expense. . 

Wbere daylight is insufficient, it may be supplemented 
by artificial light, but there is a consensus of opinion 
amongst the witnesses, with which the Committee concars, 
that conditions entailing the continuous use of artificial 
light are unnatural and entail greater strain on the workers. 
T are many devices by which additional daylight can be 
secured, and in overshadowed rooms the fullest use ought to 
be made of these. There are no easy means of solving the 
question what is the minimum amonnt of daylight in 
which operatives should be allowed to work continuously ; 
the ordinary conventions, in terms of the ratio of window 
area to floor space, fail to take all the conditions into 
account, and a standard in terms of foot-candles would be 
unsuitable. 

With regard to artificial lighting, the chief causes of 
unsatisfactory illumination include the provision of too few 
or too weak light sources, the use of antiquated systems of 
lighting (which are also extremely uneconomical), inadequate 
supply of gas or electricity at times of maximum consump- 
tion, neglect of upkeep, obstruction (as, for instance, where 
the sources are situated over travelling cranes, which, how- 
ever, in some cases carry lampe travelling with them), and 
shadows cast by the source being improperly situated. 

The effects of unsatisfactory illumination in causing 
accidents, and injary to eyesight and health, have been 
investigated, and it has been found that the per- 
centage of accidenta due to persons falling is higher 
in winter than in summer; in addition, the propor- 
tion of accidents is far higher with artificial than with 
natural lighting. Little evidence of injury to eyesight or 
health has been obtained. The lack of good lighting, how- 
ever, is responsible for the accumulation of dirt and the 
encouragement of idling, and the effect of improved light- 
ing on the quantity and quality of the work, as well as the 
earning power of the workers, has been shown to be very 
marked. | 

Reviewing the evidence, the Committee finds that there 
is a general agreoment as to the economic and hygienic 
advantages of adequate and suitable illumination, and points 


to the great improvement in industrial lighting which has 


taken place in recent years in support of this opinion; in 
the designing of modern factories good lighting is now re- 
garded as one of the most important factors contributing 
to industrial efficiency. 

The visits paid to factories have enabled the Committee 
te realise the contrast between the depressing effect of dark 
surroundings and the cheerfulness of a brightly illuminated 
workroom, and the vast difference in the working lives of 
the operatives that must result from continual employment 
under the tive conditions. The necessity of prescrib- 
ing adequate lighting in factories and workshops bas long 
been recognised abroad, and the Committee feels that while 
it is difficult to define standards, it is justified in recom- 
mending that a requirement in general terms be applied to 
all factories and workshops. Standards can be laid down 
only when the special conditions of each industry have 
been inquired into, and therefore if standards are to be 


established, the Secretary of State should have power to 
prescribe them by order. 

The Committee therefore recommends that :— 

1. There should be a statutory provision :— 

(а) Requiring adequate and suitable lighting in general 
terms in every part of a factory or workshop, and 

(6) Giving power to the Secretary of State to make 
orders defining adequate and suitable illumination for 
factories and workshops or for any parts thereof or for any 
processes carried on therein. 

It is necessary to indicate more precisely what is conveyed 
by the term adequate lighting.” Broadly, the illumina- 
m may be said to be adequate and suitable provided 
that :— 

(i) It is sufficient for the proper carrying out of the work 
both as regards quality and output, and 

(ii) There are no lighting conditions prejudicial to the 
health, comfort and safety of workers. 

In order to satisfy these requirements, the illumination 
should comply with the requirements tabulated on the 
previous page. Special emphasis is placed upon the avoid- 
ance of glare, of excessive contrast, and flickering lights. 

The next question is the desirability of specifying the 
amount of illumination implied in the terms adequate and 
suitable.” Owing to the great progress that has recently 
been made in the appliances for measuring illumination, it 
is now practicable to specify numerical values in a manner 
that would hardly have been possible some years ago. 

It is therefore proposed to specify the minimum intensity 
of illumination desirable, from the standpoint of general 
convenience and safety, in parts of the workshops where 
work is normally carried on, and in yards, passages and 
open spaces along which people are ordinarily liable to pass. 

Though the intensity of the light at the working plane 
is the most, important factor of adequacy and suitability, it 
is by no means the only one to be considered ; each trade, 
or even each process, must be considered on its merits, and 
this has not yet been done. The Committee therefore deals 
only with the more general illumination of the factory 
or workshops as a whole, under three heads : — 

(2) The illumination of workrooms or parts of work- 
rooms where work is in progress, that is, of the working 
area of the factory. 

(5) The illumination of passages, stairways, &c., and 
places in factory premises over which persons are liable to 
pass, bat which are not parta of working areas; and 

C) The illumination of open yards and approaches. 

The following four recommendations are made under 
these heads : — 

2. Over the * working areas " of workrooms the illumi- 
nation measured on a horizontal plane at floor level shall 
not be less than 0:25 foot-candle, without prejudice to the 
illumination required for the work itself. 

3. In all parts of foundries in which work ія carried on 
or over which any person is ordinarily liable to pass, the 
illumination measured on a horizontal plane at floor level 
shall not be less than 0:4 foot-candle. 

4. In all parts of factories and workshops (not included 
under recommendation 2) over which persons employed 
are liable to pass the illumination measured on a horizontal 
plane at floor level shall not be less than 0:1 foot-candle. 

5. In all open places in which persons are employed 
during the period between one hour after sunset and one 
hour before sunrise, and in any dangerous parte of the 
regular road or way over a yard or other space forming the 
approach to any place of work, the illumination on a 
horizontal plane at ground level shall not be less than 0°05 
foot-candle. 

These values are suggested without prejudice to the 
special illumination required for the carrying out of the 
work, which naturally varies greatly according to the nature 
of the operations. 

In order to meet exceptional circumstances in which the 
Standards proposed in Recommendations 2-5 might cause 
hardship, in Recommendation (6), provision is made for 
exemption of individual cases, and of factories to which the 
above requirements could not be applied, and the case of 
shipbuilding yards is to receive separate consideration. 
Finally, in Recommendation (7), suggestions are made for 
the periodical cleaning of windows. In conclusion, the Com- 
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mittee points out that the minimum values prescribed are 
considerably lower than these proposed by many witnesses 
and are also lower than those found to exist in the majority 
of factories visited. In many cases manufacturers would 
naturally prefer to provide a substantially higher value than 
that indicated. The intention has been to propose values 
which can be adopted as a practical legal minimum without 
causing hardship, and would serve the purpose of raising 
the level of illumination in those factories which are behind 
modern practice, in regard to methods of illumination. In 
view of the diversity which always exists whatever the 
system of lighting, any minimum value will usually 
connote a very much higher maximum and 
average, and with a given minimum the efficiency 
of the illumination depends to a large extent on this 
diversity. In the great majority of factories the standards 
of general lighting suggested would be inadequate for the 
actual machines and work-benches, and local lighting in 
addition is generally essential. 

The Committee did not feel justified in drawing any dis- 
tinction between direct, indirect and semi-indirect lighting, 
nor between systems which differ in the colour composition 
of the light. Similarly the standards are intended to apply 
equally to natural and artificial lighting; that is to say, 
when the natural illumination falls below the prescribed 
limits, it must be supplemented or replaced by artificial 
illumination. 

The data given in the appendices will be of service to 
those engaged in designing new factories and in examining 
the adequacy of lighting in existing buildings. At present 
there are few collated data of this character available, and 
the desire not to withhold them longer from publication is a 
further reason for the submission of a preliminary report at 
this stage. | 

Adequate artificial lighting is an important matter ір the 
utilisation of factories for night work, and a close connec- 
tion appears to exist between the lighting conditions and 
the quality and output of work. The information contained 
in the report should, therefore, be of special interest at the 
present moment, when many factories are working overtime, 
and preparations are being made for the period cf the year 
when artificial lighting is mainly required. 

The appendices, which constitute the bulk of the 
volume, contain a great store of information, most of which 
is of a character hitherto unobtainable. Amongst the 
“* processes requiring exceptionally good light " on account 
of fineness of the work, are included letterpress printing, 
machine and fitting-shop processes, and the manufacture of 
scientific apparatus and glow lamps; and for the avoidance 
of accidents, power-press processes and iron foundries. 
Processes involving exceptional exposure to glate include 
electric welding (causing “ welders’ rash," an affection 
similar бо snow blindness"), electric glow lamp sealing 
and testing, carbide of calcium furnaces, the generation of 
electricity and testing of electrical apparatus, and various 
processes in which the position of the light source is un- 
favourable. Workshops in which the lighting is often in- 
adequate include smiths’ shops in engineering works, foun- 
dries, metal stamping works, and sawmills. A variety of 
special means of lighting employed in particular processes, 
such as white reflecting surfaces, white tissue paper to 
diffuse the light, &c., is tabulated. 

The experiments made at the National Physical 
Laboratory led to some very interesting results; work- 
people—mainly seamstresses—were employed under a 
variety of conditions, and the degree and kind of illumina- 
tion which they found satisfactory were ascertained. For 
work on white stuff, 1] ft.-candles was sufficient, but for 
purple 2 ft.-candles was necessary, and when working on 
black materials not less than 4 ft.-candles sufficed, while 
five to six was necessary for comfort. These figures 
were obtained with direct lighting; tests were also 
made with indirect lighting, and. in every case it 
was found that an increase of 40 per cent. or more 
in the illumination was required to give the same 
degree of comfort in working. Further experiments on 
this point showed that the visibility of fine detail depended 
upon the variation of the surface brightness over the raised 
portions of the pattern due to changes in the angle which 
such surfaces made with the direction of the incident light, 


and upon the shadows cast on the background by the raised 
portions of the pattern. Both of these effects depend upon 
whether the light comes from a single direction or from a 
number of widely different directions. In the case of direct 
lighting, while the coefficient of reflection of the surfaces 
tested varied from 80 to 34 per cent., the surface brightness 
which gave a standard degree of visibility of detail remained 
almost constant between the limits 0:027 and 0:038 
ft.-candle, the average being about 0:030. When 
experiments were made on samples of calico, dyed 
from very light to very dark blue, it was found that the 
illumination had to be increased from 1:4 to 12 ft.-candles, 
while the surface brightness ranged only between 0:62 and 
0:9 ft.-candle, with an average of 0°73, in the case of one 
observer, the values being somewhat lower in the case of 
another. 

The Committee concluded that for equal visibility 
there must be constant surface brightness; the visibility of 
detail depends upon the unidirectional character of the 
light ; and work such as sewing on the darkest materials 
requires not more than 5 to 6 ft.-candles (direct lighting). 

À long appendix is devoted to the summary of data 
obtained from observations of daylight and artificial illu- 
mination in factories. The floor illumination by artificial 
light was found to range about equally above and below 
0:4 ft.-candles in foundries, O 6 in engineering shops, 0'4 in 
weaving sheds, and 0:6 in spinning mills. The illumination 
on the work in engineering shops was very variable, but 
tended towards middle values of 1:6 ft.-candles for machine 
work, 1:85 ft.-candles for bench work, and 1:0 ft.-candle 
for heavy work. 


THE BRITISH ASSOCIATION- II. 


Tue British Association meeting in Manchester, the 
opening stages of which were reported in our last 
issue, continued until Saturday last. The meeting 
was shorter than usual on account of the war, and, 
as was only to be expected at a time like this, the 
titanic conflict now waging in Europe affected the pro- 
ceedings in quite a number of ways. The attendance 
of members was down substantially, although it was 
greater than appeared likely at one time. Many per- 
sons known by name and by repute were absent, 
some being engaged on war work of various sorts 
either in this country, in Flanders, or at Gallipoli. 
References to the effect of the war on the Associa- 
tion's activities were frequent, both in the addresses 
of the presidents of Sections and in the papers and 
discussions; there were no social functions; and, 
lastly, one noted here and there that a khaki-clad 
officer would hurry into a Section, have his say, and 
hasten away to important work vastly different to 
that in progress in the Manchester University. 

The address of Dr. Н. S. HELE-SHaw, the presi- 
dent of Section G (Engineering), an abstract of 
which is given in our columns, was delivered in 
characteristically breezy fashion, and the author 
broke away from time to time to stress important 
points. In one place, for example, he remarked 
with some force that he did not believe that things 
would go back after the war, as had been stated at 
the Trade Union Congress then sitting. Let us 
go back with what is good," said the President. 
Why should we turn women out after the war when 
they are showing themselves splendidly capable of 
taking their part in many industries? We shall want 
all we can get." The applause that met the state- 
ment was indicative of the agreement of the listeners. 

In calling on Professors ASAKAWA and PETAVEL to 
give their paper on Investigations of the Thermal 
Efficiency of a Gas Engine,” the President made а 
self-congratulatory reference to the fact that he had 
finished his address very punctually--on the stroke 
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of noon, when the first paper was timed to be given. 
The observation caused amusement, but no discom- 
fiture to Dr. Hele-Shaw—not even when he was in- 
formed that the clock was really forty minutes late! 
The clock, by the way, did not show its face at sub- 
sequent sessions. A kindly janitor had pasted a sheet 
of paper over it. 

After Professors Asakawa and Petavel’s paper, a 
Report on Gaseous Explosions was read, and was 
followed by Professor Thornton’s paper on the 
Total Radiation from a Gaseous Explosion.“ 

In the afternoon the members of the Section visited 
the premises of the Manchester Steam Users’ Asso- 
ciation, where Mr. C. E. Stromeyer, chief engineer 
to the Association, showed a machine for determin- 
ing fatigue limits calorimetrically. The stresses are 
produced by revolving masses. 

In Section F (Economic Science and Statistics) the 
whole day was devoted to a discussion on means for 
the promotion of industrial harmony. There was a 
large attendance, and speakers followed each other 
with great rapidity, and with much eagerness to help 
forward the considerafion of this extremely important 
subject. | 

The proceedings of Section B (Chemistry) were 
chiefly interesting for the presidential address of 
Professor W. A. Bone, F.R.S., who dealt with the 
important subject of fuel economy. Dr. H. J. Sand 
gave an experimental demonstration of a new cad- 
mium vapour electric arc lamp. 

Thursday was almost entirely a '' Manchester 
Day" in Section С, a number of important Man- 
chester municipal undertakings being described. 

Mr. S. L. Pearce, the city electrical engineer, 
spoke on the Electricity Undertaking and the pro- 
jected Barton Station. The information he gave 
was on the same lines as that given recently in a 
special article on the Barton scheme which appeared 
in the ELECTRICAL REVIEW. Not the least interesting 
point mentioned was that the Ship Canal Company 
had withheld their sanction to use water from the 
Canal for condensing purposes, and that the new 
station would use the sewage and sub-soil water—in 
the form of a purified effluent—which passed down 
the main outfall sewers to the Corporation's sewage 
works at Davyhulme, situated about 1,400 yd. from 
the Barton site. It was found that the use of this 
water would really be most helpful to the sewage 
department. 

The work of the mechanical engineering depart- 
ment of the Municipal School of Technology was 
outlined by Professor A. B. Field; and Mr. J. B. 
Newbigging, the city gas engineer, delivered a paper 
on the recent work of his department. 

The Section concluded the day's sitting ^ with a 
paper by Mr. E. C. Mills on a unit gas producer for 
steam boilers. 

Papers on smoke and its prevention—nine in num- 
ber—were given in Section B. Mr. E. D. Simon 
outlined the lines of research in smoke abatement, 
and spoke of the work of the Manchester Air Pollu- 
tion Advisory Board, which aims at securing the 
purification of the atmosphere by research and pro- 
paganda, as opposed to the older method of prose- 
cution, and has an annual grant from the Corpora- 
tion of £450. Не said the estimated damage done 
by smoke in Manchester and Salford was nearly a 
million sterling per annum. Some reduction of 
factory smoke had been effected, and domestic smoke 
provided the main field for work at present. The 
last paper of the series was entitled Electrical Pre- 
cipitation of Smoke, but the proceedings had been 
long-drawn out, and Mr. W. W. Haldane Gee, the 
author, could do no more than throw two slides on 
the screen and refer the audience to the Proceed- 
ings of the American Institute of Electrical Engi- 
neers (April, 1915) for details. (See also the ELEC- 
TRICAL Review of May 14th, 1915.) 

In the course of the discussion Mr. Arnold Lupton 
mentioned that when he was living in Leeds he 
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estimated that the cost of the smoke nuisance to him 
in the house he was living in was equal to a rate of 
6s. in the £ on the rateable value, and he computed 
that smoke could be prevented by an expenditure 
equivalent to a rate of 1s. in the £. 

Mr. W. Reid (London) thought that some people 
connected with gas overstated the case enormously. 
There were huge areas of workmen's dwellings, and 
it was no use going there and telling the people to 
put in gas stoves because they would lead to a great 
saving of labour. In houses of that kind there was 
practically no labour to save. He also mentioned 
that he had just had occasion to see to a new office 
in an old building in connection with a business he 
was interested in, and he made inquiries as to the 
cost of having gas put in. He found that the cost 
of putting in gas alone, before he consumed a single 
cubic foot, was one and a half times as much as the 
cost of the coal for the whole year. 

The Section passed a resolution in favour of a 
suggestion that a committee should be formed to 
consider questions relating’ to prevention of smoke, 
fuel economy, and so forth, with a view to the pre- 
paration of recommendations. | 

Outlets for Labour after the War ’’ was the sub- 
ject considered by Section F (Economics), and it was 
divided into three main heads. In the first place, 
attention was devoted to a report prepared by a con- 
ference called by the Section to investigate the 
replacement of male by female labour in consequence 
of the war. Secondly, Major Tudor Craig dealt with 
the question of employment for disbanded members 
of H.M. Forces; and, thirdly, Mr. C. Turnor dis- 
cussed land settlement for ex-service men. 


Eeonomics and the War. 


The circumstance of war has given to the Economic 
Science Section as great an opportunity as any 
Section has had this year. The vast upheaval that 
the terrible events of the past thirteen months have 
occasioned; the wastage of life and treasure; the in- 
dustrial bearing of the war both in regard to the 
production of munitions to assist the Forces and in 
regard to the conduct of industry after the war; these 
have brought before all our minds problems of the 
utmost importance. Our settlement of many of the 
difficulties that have presented themselves has of 
necessity been the action of a people living '' a day 
at a time.” Everything of the kind is, more or less, 
temporary, and designed for the purposes of the 
moment. Many of the questions will have-to be con- 
sidered and re-considered probably time and time 
again in the years that are coming, but it was most 
appropriate that this Section should devote itself 
almost exclusively to some of these matters this year. 
We require no extraordinary gift of imagination and 
foresight to be able safely to prophesy that the pro- 
ceedings of the Section will be equally, if not more, 
important next year, and the year after, and perhaps 
the year after that. In the past the proceedings of 
the Section have not greatly concerned us in these 
pages, but that is not so to-day when everybody in- 
terested in our national industrial life is confronted 
with such problems as we have indicated above. 
Not the least dominant phase of this epoch-making 
struggle is the economic one," said Prof. W. К. 
Scott, the president of the Section, in the opening 
sentences of an address devoted to consideration of 
some of the reactions of this great war upon in- 
dustry, credit and finance." It is recognised by him 
in the course of his remarks that “the two most 
critical periods occasioned by war are, first, the 
change from peace organisation to war organisation, 
and secondlv, the converse change after the conclu- 
sion of hostilities on a large scale." Space prevents 
us at the moment from quoting fully Prof. Scott's 
references to the manner in which specialised labour 
and capital were transferred from one process to an- 
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other, but we quote his reference in regard to what 
is to follow: — 


All this is satisfactory for the war period; it must be remem- 
bered that on the return of peace the reverse change will have 
to be made. There may be a short trade boom (arising out 
of the attempt to restore some of the material ravages of 
war), but the joint demand from it and from the trades re- 
opened is likely to be considerably less than the huge present 
expenditure on manufactures for war. "Thus the unemploy- 
ment occasioned by dislocation of industry through hostilities 
is likely to be carried forward as a species of suspense account 
which must be liquidated not very long after peace. More- 
over, international credit ie likely to re-act on the situation 
in а prejudicial manner. Even already the financial system 
of Germany is more strained than appears on the surface. The 
fact is advantageous to us ae belligerents, but it will probably 
be prejudicial to us not long after the re-establishment of peace. 
At present much of the inconvertible paper circulating on the 
Continent does not affect us here. When the inflation has to 
be squeezed out after the war, a disturbance of credit is not 
unlikely. 

Prof. Scott concluded his very 
follows :— 


A special aspect of the problems under discussion is the 
provision of capital for the re-starting of trades contracted by 
the war and for the restoration of Belgium and other regions 
desolated during the progress of hostilities. Chalmers, writing 
a hundred years ago, supposed that in cases of this kind in 
& very few years the recovery both of population and labour 
would be completed.“ The explanation he gave was far from 
satisfactory even for the time at which it was written, and 
1t is etill more deficient as applied to the present circumstances, 
when in industrial countries fixed capital is much more im- 
portant than in Chalmers's day. In the last quarter of a century 
any great catastrophe, such, for instance, as the partial des- 
truction of San Francisco by earthquake and fire, has been 
repaired with comparative ease by bringing capital from out- 
side. But the waste of war renders capital exceedingly 
scarce; in fact, & famine of capital after the war has been 
predicted. Such an anticipation is over-pessimistic, but 
capital is likely to be obtainable for a time only with some 
difficulty. It is to be feared that after the war Europe will 
experience very considerable straits for eeveral years to come. 
Not only must the waste of war be made good, but its evil 
legacy in inflated funded and floating debts must be gradually 
dealt with, lessening by reason of increased taxation the 
normal margin for new savings. Increased work and greater 
economy are the only remedies, aided by improved methods 
of production. 

. "Itis to be hoped that some of the inevitable loss will be 
repaired in time by better methods of organisation and by 
an accelerated rate of invention. The waging of a just war 

results in a quickening of the national spirit. It forces a 
nation out of the easy and well-worn paths of custom and 
convention. "Thus, out of all the suffering and all the loss, 
some good will come. "The large proportion of our young 
manhood, which has gone to serve the country on the seas or 
in the field, and which returns having looked death in the 
face without being afraid, will not take up life where it was 
left. The noble qualities that have been evoked by the stress 
of battle will remain and will influence civil life during the 
next generation. The outlook will be both broader and also more 
simple. Methods of social legislation and administration will 
become more direct and less timorous. 'The men who have 
dared greatly and who have endured will chafe against the 
rules that have been formed during easier times. Great wars 
tear away the veils which hide the essential needs of living, 
and reveal what is fundamental. The directness of vision that 
hae faced danger is not likely to be alarmed in facing the 
difficulties of our social and industrial problems. And so we 
may expect with confidence that our legislation will be bolder 
and also more sane than it has been in the past. The sacri- 
fices of so many cannot pass, when the war is over, and leave 
no trace. The nation has been re-vitalised in the course of 
the struggle and the influence of this movement will persist. 

In many respects the economic problems that will con- 
front us after the war will be even more serious, and certainly 
not less difficult. than those of the present time. Still, there 
can be no doubt that these will be faced with courage and 
patience. The period of stress through which we are passing 
.has shown the unity of thought and purpose throughout the 
whole Empire. And this, in spite of many appearances to the 
contrarv, will be a great asset in the future. "The great 
national emergency has caused a closing of the nation's ranks, 
and it resta with us to keep them firm and steadfaet when 
peace returns. There are plain signs that it may not always 
be easy, since so many industrial and other difficulties have 
been carried forward as a suspense account which is to be 
dealt with when the war is over. National unity is enabling us 
to progress towards victory, and the same unity will be re- 
quired to enable us to reap the full fruits of that victory at 
home. It will be a mad waste not to employ the qualities 
of heart and mind which have been aroused in this great 
struggle in the service of peace and social progress. The future 
may be difficult for some years to come, but difficulties are 
the opportunities of the strong and courageous. It has fallen 
to us to live in an heroic age; and, if we remain true to our- 
selves and to our high destiny, we shall have the strength and 
fixity of purpose to achieve greatly in peace as well as in war.“ 


interesting address as 


Industrial Harmony. 


After Prof. Scott had finished reading his address 
the Section devoted the rest of the proceedings for 
the day to a discussion on '' Means for the Promotion 
of Industrial Harmony.“ 


Prof. А. W. KinkaLDY (Birmingham), Spe ihe discus- 
sion, said it might be that an outcome of that meeting would 
be the formation of a small, but competent and representa- 
tive, committee to accumulate and dispassionately poe! the 
whole industrial situation and endeavour to agree on broad 
lines on a policy to secure the establishment of harmonious 
co-operation of all sections of the industrial army. The last 
twelve months had cast a lurid light over what friction gone 
mad could accomplish, and they needed to realise very 1 
that friction gone mad in the industrial world might we 
roduce greater calamities and suffering than had resulted 
rom the tearing up of a ‘‘scrap of paper in the international 
sphere. He was convinced from many years’ close touch with 
industrial England that this country was threatened by a 
danger far greater than that of any other external enemy. 
Friction had existed in many spheres, but in its most acute 
and dangerous form it had manifested itself in the industrial 
sphere. In a remarkable way the war brought about a national 
harmony for which few had dared to hope. After a year of 
war there were signs that when once the compelling hand 
of war was relaxed—and this might come sooner than some 
people thought—friction in an intensified form might break 
out in the industrial world. It was this possibility of friction 
and its causes with which he was concerned. Could they 
lay aside prejudices dispaseionately and calmly estimate the 
evil and realise its causes? If they could see their way to this 
they might be able to suggest measures which might mini- 
mise resulting harm, and even point the way to harmony 
instead of friction, and so enable this country to take full 
udvantage of what would probably be a most remarkable 
economic situation, and thus repair in comparatively short 
time the loss and ravages incident to this war. There were 
two points which he believed would be of considerable 
importance :— | 

1. Is class war a necessity ? ] 

2. 2m is the truth about profits, dividends, salaries, and 
wages 

Class warfare had now been taught for so many years 
that if was in Сопи Е of being accepted as ап eternal and 
immutable truth. ut was it true, and was it necessary? 
Those were questions they must answer, and, in answering 
them, pause to consider the issues entailed. Was it not that 
industrial strife was really due to ignorance?—and ignorance 
was as profound among some employers as among some labour 
men. They had given themselves up as a nation to a love 
of gain and accumulation rather than the study of progress 
of economics, which meant the use of what they had in such 
a way that every member of the community should be able to 
develop his or her capacities naturally and healthily. The 
rush to be rich—a very mistaken synonym for happiness amd 
well-being—was a Will о’ th’ Wisp that had been luring 
them on to national decadence. The word economics did 
not command their attention and respect, because it had 
come to connote things that were repugnant to common-sense 
and their highest interest. But that was not the fault of 
economics; it was due to the ignorance that existed as to 
economics and what economics taught. Surely, what was 
taught on the subject of production should commend itself 
to the common sense of every thinking man. To obtain the 
best results one of the first requisities was harmonious co- 
operation among the factors of production. Friction among 
these inevitably lessened the amount produced. Whatever 
tended to decrease production must decrease the real amount 
received as salaries, wages, dividends, and so on. What 
seemed to him to be required at the present time was a right 
judgment over the whole industrial sphere, for what con- 
cerned the well-being of the nation was not only that produc- 
tion should be carried on on right lines, and to the fullest 
extent, but that what was produced should be equitably dis- 
tributed among those responsible for its production. Nor did 
those two cover the ground adequately, for not only must 
commodities or wealth be rightly produced and equitably dis- 
tributed, but they must be wisely consumed. Thus, the indus- 
trial army should have correct knowledge of the production, 
distribution, and the consumption of the results of its labour. 
There was a great lack of knowledge among employers and 
employed on some elementary subjects. Among employers 
there was too great a desire to obtain wealth for wealth's 
sake, and on the part of workers to increase wages without 
stopping to consider how the fund from which profits, divi- 
dends, wages, and salaries were drawn was produced; and 
when wealth and higher wages were obtained there was 
amongst all classes of the community too great a tendency 
towards waste and extravagance, without a thought as to 
one's responsibility to the nation for the right use of one's 
resources. In this connection, he would like the Section to 
consider two points :— | | 

1. Did class warfare lead to a diminution of production? 

9. Did they take a broad enough view of their economic 
position? | А | 

During the first decade of this century 1$ was estimated 
that trade disputes lead to the sacrifice of wages to the extent 
of about £600,000 per annum. Some or all of that loss might 
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have been justifiable, and that brought him to the last point 
he wished to discuss there: What was the truth about wages? 
It used to be thought that wages were paid out of an existing 
wage fund, and, if that were true, one eection of labour could 
only obtain higher wages at the expense of some other. The 
mistaken notion was cleared up long ago by a well-known 
economist who pointed out that wages were paid out of exist- 
ing wealth, but only for convenience sake. Really, wages were 
limited by the amount of wealth produced. Ihe more pro- 
duced the greater must be the wages paid. With decreased 
production, in the long run there must be decrease in the 
real wages received. With full knowledge as to the fair share 
of production that was due to each grade of labour, there 
should be equitable distribution, and when men were con- 
vinced that they were obtaining this fair reward production 
would be stimulated, for with increased production each man's 
share might be greater. Could they discover what proportion 
of the wealth produced annually was the share of each partici- 
pator in the work of production—could they but establish 
the proportion due to each factor, the task of the arbitrator 
jn wages disputes would be enormously lightened. What was 
required was that the whole industrial army should be graded 
во that the value to the community of the most capable 
organiser who worked with his brain, guided by experience, 
might be as accurately known as the value of the artisan, the 
labourer, the hutnblest youth employed. Was it possible for 
some of them to give their attention to that? Could they 
appoint a representative committee to work at this subject 
and continue its labours until it had suggestions to make that 
might be offered for acceptance by the industrial army? If 
national harmony could be attained in the industrial world 
there could be no possible doubt as to the future of our 
Empire. 

Sir CHAS. W. MACARA, Bart., was the next speaker. He said 
that the relationship between Capital and Labour was a sub- 
ject of supreme importance at any time, but more especially 
in а time of national crisis such as we were now passing 
through. He said that he was one of those who, in the early 
days of the war, were approached by representatives of the 
Government regarding the effect the war would have upon 
industry, and what could be done to minimise the dislocation 
that was certain to ensue, and to keep the workpeople em- 
ployed as much as possible. Recognising the colossal task 
with which the Government was confronted, and that it was 
essenteal that the assistance of the most experienced practical 
wen should be taken advantage of, he strongly advocated 
that all existing organisations of capital and labour, and, 
indeed, of every kind, should be at once brought into requisi- 
tion In preference to forming new ones to deal with the crisis. 
There was ample correspondence to prove, and resolutions had 
been passed and published showing, that this supremely impor- 
tant matter had been urged on the Government without avail. 
Everyone who had had experience of such work would realise 
that the creation of new organisations could not be efficiently 
carried out without expenditure of much time and labour, 
whereas it was comparatively easy to adapt existing organisa- 
tions to deal with great and suddep emergencies—and time was 
ап all-important factor. Having visited many of the prin- 
cipal countries of the world, and having etudied their methods 
of working, he was convinced that, upon the whole, this 
country was as well organised as any, but the Government 
had not understood how to utilise existing organisations as 
they should have done, and in this respect we had been placed 
at a disadvantage with enemy countries whose Governments, 
on the outbreak of war, at once utilised all their existing 
organisations, and deputed to their most experienced industrial 
and commercial organisers, definite and important duties in 
connection with the carrying on of the war. Had this been 
done in England, instead of Ministers keeping matters in their 
own hands, it was his opinion that we could have faced this 
great upheaval much more effectively than had been the case. 
Efficient co-operation of the industrial, commercial, financial, 
scientific, transport, and labour interests with the Govern- 
ment would have enabled our enormous resources to have 
been brought into requisition from the very commencement 
of the war. As it was, after twelve months of war we were 
only now realising what proper co-ordination of all our vast 
resources might have accomplished; indeed, the difference, во 
far as practical results were concerned, between thorough 
organisation and the reverse could scarcely be comprehended. 
It was unfortunate that the services of men who had led the 
great organisations of capital and Jabour had not been taken 
advantage of to anything like the extent they should have 
been. Had this co-operation between the various organisa- 
tions existed, it might have been possible to have dealt more 
effectively with the problems connected with the supply of 
tbe necessaries of life, which, he pointed out to the Govern- 
ment, would not only constitute the chief difficulty in carry- 
ing on the war, but would be the main factor in terminating 
the struggle. It was useless, however, dwelling upon the 
errors of the past which could not now be altered, and the 
only object in referring to them was that in the future full 
advantage might be taken of the experience gained so that 
the vast resources of the nation might be utilised to the fullest 
extent. At the end of his remarks Sir Chas. Macara gave 
the following summary of his views :— 

, 1. That harmonious relationship between capital and labour 
is always of the utmost importance, and that at a time of 
great national crisis it is supremely so. 


2. That in order to cope with such a colossal task as that 


* 


by which the Government was confronted, the task would 
have been lightened and much would have been gained, had 
they at once enlisted the assistance of experienced industrial 
organisers, and co-ordinated all existing organisations. 

3. That the United Kingdom is as well organised as any 
other nation, and had there been effective co-operation of the 
industrial, commercial, financial, scientific, transport, and 
labour interests with the Government from the commence- 
ment of the war, the position in every respect to-day would 
have been vastly better than it is. 

4. That by the co-ordination of these interests, the problems 
connected with, the supply of the necessaries of life, and with 
the undue raising of prices of commodities, might have been 
coped with much more successfully than they have been. 

5. That the rise in the prices of commodities has undoubtedly 
been the main factor in creating industrial unrest. 

6. That the only object in calling attention to the errors 
of the past is that we might profit by the experience gained, 
and so utilise to the utmost the vast resources at disposal. 

7. That the interference by politicians with industrial dis- 
putes is to be strongly deprecated, often leading to inconclu- 
sive settlements, it being impossible for them to have the 
necessary knowledge of the intricacies of the different indus- 
tries or their varied conditions of working; that such inter- 
ference only engenders bitterness and does ultimate harm. 

8. That thorough organisation of both capital and labour is 
essential to the emooth working of the industries, and that 
where this is the case, disputes are generally settled by 
negotiations between ihe parties themselves. | 

$ That disputes frequently arise from an exaggerated esti- 
mate of the return on capital, and that schemes for ascertain- 
ing this return should be promoted, as exaggerated views 
often lead to unreasonable demands. | 

10. That the Industrial Council, which was appointed by 
the Government in 1911, and which is composed of an equal 
representation of capital and labour, with a non-political chair- 
man, has not been utilised eince the outbreak of war, that no 
adequate explanation of this had been offered, and that the 
valuable report of its inquiry into industrial agreements has 
not been made use of. 

ll. That the enforcement of compulsory arbitration where 
large bodies of men are conce is an impossibility, and that 
an inquiry into the merits of a dispute by experienced men 
representing capital and labour, and the publicity given to ils 
findings, would, together with public opinion generally, supply 
the only effective compulsion. 

12. That trade union limitation of output is against the 
best interests of labour. 

13. That official representatives of labour are generally men 
of capacity and fairness, deserving of the confidence of the 
rank and file. 

14. That the effect of the war upon industries has been 
varied, and that any war bonus or wages advance should only 
b granted after full investigation by leaders of capital and 

abour. 

He had endeavoured to deal with a complex problem from 
the standpoint of one who had during the paet 90 years been 
frequently placed in the difficult position of having to preside 
over conferences of masters and men in connection with dis- 
putes, while occupying the position of President of the Mas- 
ters’ Federation during that period. Whatever success might 
have attended this work was mainly attributable to being able 
io eliminate personal interests, and to view matters solely 
from the ышара of endeavouring to act fairly between man 
and man. From a wide experience he had come to the con- 
clusion that nothing was gained from strikes and lock-outs; 
that the leaders of capital and Jabour had exceptionally heavy 
responsibilities, and that industrial peace, especially at pre- 
sent, was absolutely essential. Mistakes and the difficulties 
they caused frequently proved to be blessings in disguise. So 
far as the British Empire was concerned the greater the diffi- 
culties to be faced, the greater was the energy and determina- 
tion to overcome them. It was fervently to be hoped that 
such an arousing was now taking place and that everyone 
was being made to feel the seriousness of the situation, and 
that all classes must be prepared to take any sacrifices that 
might be necessary to ensure the speedy and victorious terini- 
nation of the unprecedented struggle in which we and our 
Allies were engaged in defence of freedom and civilisation. 

(7o be concluded.) . 


Presidential Address to the Engineering Section, 
by Н. 8. Hele-Shaw, F. R. S. 


(Concluded from page 333.) 


Education.—A sign of the times is the inclusion of an 
education section in an association for the advancement of 
ecience. This has not been done on the narrow ground of 
improving the teaching of science in schools, but because it is 
now recognised, and this none too soon, that the whole 
problem of education must be treated in a scientific manner. 

When the subject of engineering education is mentioned we 
are о think only of the training of such engineers as 
have been considered in a recent report issued by the Insti- 
tution of Civil Engineers, and to exclude, as that report pur- 
posely does, the training of our artisans and foremen. We 
certainly do not connect the idea at all with the training of 
the artisan himself. As a matter of fact, while high scientific 
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training of the professional engineer and manufacturer is of 
vital importance, the proper education of the men whom he 
will have to control is scarcely less so. The latter education 
may not be of the same kind, but it is just as vital to the 
country, and its present condition is a serious evil, 

One of the most humiliating things of the present war has 
been the mutual relation of labour and capital in this country 
in what is probably the most critical period of our history. 
I wil say mor later on this subject, but there is no doubt 
the subject of industrial education needs earnest consideration. 
Take the first, the education of the professional man—the 
class, for instance, Joining such institutions as the Civil, 
Electrical, or Mechanical Engineers; we find in one respect 
a most satisfactory progress as to what is insisted upon balora 
such men are allowed to join one of these bodies. All such 
institutions now demand technical diplomas or University 
degrees, and, in addition, satisfactory evidence of practical 
training. But to prevent injustice to the man who may be 
self-taught, they hold exaininations conducted by recognised 
men of suinding in scientific and technical subjects. Great 
as this progress has been in recent years, there is a great deal 
to be done. In the first place, professors and teachers of 


engineering and technical subjects have to deplore the miser- . 


able previous training of a large number of students. It 
seems still to be a common idea that if a boy is unable to 
make any decent progress in the usual school subjects һе can 
be sent to a technical school if he is useful with his hands, 
under the pathetic impression that the success of the engineer 
depends upon his hands rather than upon his head; and the 
firs& year or two at a technical school or college is thus taken 
up with work that ought to be done at a secondary school. 
It is not fair to put all the blame upon the school, for I have 
known students coming from the classical side of such a 
school with no knowledge of science and very little of mathe- 
matics who have taken the highest places in the engineering 
course, and, after entering their practical work, rapidly risen 
in the profession, and this was because such men had been 
well trained to apply their minds to any subject and had a 
sound foundation upon which to build. This only shows that 
a good student will always rise to the top, and does not prove 
that the present school systein is the best for an average boy 
or makes him work as hard as, for instance, the correspond- 
ing school in Germany does. A large number of thinking 
men are convinced that our whole education systein seriously 
needs reform. I say this not merely in reference to scientific 
education and technical training, but to the whole attitude 
of mind of the young of all classes of the community towards 
the serious work of life when they leave school. In the 
matter of education and its bearing upon technical training, 
we have, then, a good deal to learn from Germany. There 
are some things that we think are quite as good, if not better, 
in this country, but there is no reason why we should not 
try to find a way to adopt the better features of education 
from our enemy, and, while retaining independence of thought 
and originality, inculcate firmer discipline, for there is surely 
a happier medium in this matter. 

I see in the report above alluded to there is a great diverg- 
ence of opinion concerning the wage-earning value of highly 
technical students. Here, again, is a matter which in itself 
is worth a very careful discussion. The question depends first 
upon the student himself, next upon the kind of training he 
has had, and then upon the nature of the work he is expected 
to do. The blame in not getting the best results from a well- 
trained student is very often due to the employer, and our 
Section might do something to bring professors and employers 
into closer touch, and both employer and professor may have 
something to learn from each other. | 

In leaving this subject I cannot help. pointing out what 
nnportant continuation schools are to be found in the meet- 
ings and discussions of the younger members of various engi- 


neering societies and how much a young engineer learns in 


the preparation of a paper. Anyone who is accustomed to 
tuke tha chair at such meetings will bear witness to the 
excellent outlay of money represented by the award of prizes 
and medals for such work. Many men to my knowledge have 
got jobs through thus showing acquaintance with a special 
subject or orivinality of thought. 

Hesearch.—If there is one thing more than another which 
the British Association can be congratulated upon, it is the 
work which it has done in the matter of research. To-day 
there is a more general recognition of the importance of 
research, and the recent institution by the Government of a 
Committee for the organisation and development of scientific 
and industrial research is the latest indication that the nation 
is beginning to realise its importance. 

So far from all this making our work less necessary, there 
is all the more reason why we should have a permanent Com- 
mittee of Research, because one of the intentions of the new 
Government Committee is to utilise the most effective institu- 
tions and investigators available, and the statement is made 
that one of the objects of the Government Research Com- 
mittee is to select and co-ordinate rather than originate, and 
that one of its chief functions will be the prevention of over- 
lapping between institutions and individuals engaged in re- 
search. It is more important than ever that the British 
Association work in research should go on, as. since its men- 
bers are drawn from all parts of the British. Empire, its 
influence should be correspondingly great. | 

Another reason for research being a subject of a permanent 
sub-committee is that suggestions for new work are more 


likely to be matured, and work of an advisory mature шайе 
логе practical, than is possible at one annual meeting. 

One more reason is that, although we have made soine pro- 
gress, we are still far behind Germany in the organisation of 
research. There is no doubt that our students and scientific 
men are quite capable of conducting researches, but the train- 
ing for this is like the training for the officers of an army: it 
cannot be done hastily; and, indeed, men themselves cannot 
be obtained for this purpose without years of preparation. All 
such work must be done as a factor in the reorganisation of 
our manufacturing and commercial resources in the great 
struggle that lies before us. а 

There is one subject which affects both education ‘and re- 
search, and might be reported on by our Committee. It is 
very rarely that a professor is both a good teacher and gifted 
with the power of original research. Even when a professor 
or lecturer is so gifted, however, it is almost nnpossible for 
aman to devote himself properly to research, and at the same 
time undertake the duties which are attached to a profes- 
sorial chair. Why not face this subject boldly, even relieve 
the bad lecturer (there are men who ааш their failure in 
this respect) of a certain amount of his work, provided he ts 
doing well in research; or for the man who can do both well, 
see that he not only has efficient assistance, but, even more, 
that he is given the opportunity of devoting Jong periods (for 
instance, alternate years) entirely to research. 

There are numerous other questions which would come up 
under this heading, and which could be usefully dealt with 
by our Committee. , 

One more subject that we might consider is a better differ- 
entiation of researches on purely industrial work, such as are 
often of a most profitable nature to the professor or research 
student, and those which are of a purely scientific character. 
While it is only right that every successful: research, even if 
conducted at the expense of a public body, should bring solid 
return as well as fame to the worker, some steps should be 
taken as to the fair and equitable distribution of the proceeds. I 
see that one of the proposals of the new Research Committee is 
that discoveries by institutions, associations, bodies or indivi- 
duals in the course of researches aided by public money shall 
ba made available under proper conditions for the public 
advantage." If the discovery is patentable, I assume, it would 
be protected at home and abroad, unless we wish to spend 
public funds as much for the benefit of foreign trade rivals 
as for ourselves. This is one of the many matters in connec- 
tion with which a British Association Committee might from 
its cosmopolitan character render great service. 

Standardisation and the Metric and Decimal System.—In the 
report of the Decimal Association last April, the hope is 
expressed thaf one of the changes for the better arising from 
the war will be a reforin of our weights and measures, No 
class of the community would be affected more closely than 
the engineer, and engineers cannot fail to be interested in the 
question as to whether the general and immediate adoption of 
the metric system would or would not be a valuable means of 
assisting British firms in their competition with Germany and 
Austria, in countries where that system is in vogue. Although 
16 1s very unlikely that a wholesale change is imminent, it i 
certain that the metric system is gradually spreading, and in 
the United States and Australia very strong forces are on foot 
to bring about a change to that system. The British Associa- 
tion has over and over again had the subject before it; and 
our Committee might be of service in making a report on the 
present state of the matter. 

One thing is certain: the Committee might be of assiatance 
in recommendations which would bring into line all British 
engineers in duplicating tenders for countries which have the 
metric system. | | 

Coming to standardisation, here we have more ground for 
satisfaction. The Engineering Standards Committee during 
the last ten years has done, а work which is quite equal to 
that in any other country. of completing standardisation of all 
important matters in engineering, and, moreover, has secured 
the recognition of these standards in all public contracts. As 
giving some indication of the range of this work, it may. be 
said that there are more than 60 committees for dealing with 
every conceivable engineering matter, from bridges, ships. 
and locomotives, down to electric lamps. One of the last of 
these committees, dealing with automobiles,. has 11, sub- 
committees, many of which have already completed their 
work. It is almost impossible to. do justice to the extraordi- 
nary achievement of bringing order out of what was appar- 
ently hopeless chaos and to the benefit to the British engineer- 
in; industry of this work, largely due to the energetic Secre- 
tarv, Mr. Leslie Robertson. We may justly pride ourselvesa.that 
this Seetion was a pioneer of standardisation by taking up the 
subject of small screws, its work being taken over ultimately 
bv the Standardisation Committee. 

There is vet work to be dore, however. and one matter о” 
great importance would be to get a universal standard of 
temperature for instruments of measurement other than zere. 
A temperature. for instance, of about 62 deg, Fahr, would 
make steel rods’ measures more practically workable than at 
present. 

In conneetion with the subject of temperature and standardi- 
sation, I recently came across a statement by the General 
Secretary of the International Electrotechnical Commission 
(Journal, January, 1915) that the want of uniformity in the 
rating and testing of electrical machinery .has been. a serious 
evil, and he goes on to say: The German standardisation 
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rules, for instance, which, through well-organised and com- 
bined effort on the part of the German makers, had previous 
to the war become widely recognised on the Continent-of 
Europe as well as in many countries to which British 
irachinery is exported, by permitting a higher temperature 
rise than is considered good technical practice in Great Britain, 
certainly have not assisted the British maker in foreign 
mar kets.” 

Erhibitions and Museums.—En recent years a large number 
of commercial exhibitions have been held of all branches of 
machinery, and it is satisfactory to note that one of the 


features of such exhibitions has been the holding of scientific: 


lectures, and the inclusion of the exhibition of scientific instru- 
ments and apparatus, and also exhibits showing the relation 
of scientific experiments to engineering work. In some of 
the privately organised exhibitions with which I have been 
associated, the scientific men have been invited to take part 
when the general lines had been settled on which the exhibi- 
tions were to be run, and thus we had comparatively little 
influence. I have thought from time to time that it would 
be well if a permanent committee of such a body as the 
British Association existed, which could exert more direct 
influence, chiefly, of course, by reports and recommendations. 
The managers and organisers of such exhibitions would value 
assistance of this kind, and in return would listen to sugges- 
tions which might materially add to the scientific value of 
such an exhibition. I know from experience that a British 
exhibition 18 a most important means of promoting British 
industry, for the number of inquiries that come from all parts 
oi the country and from all parts of the world show how 
much interest well-organised exhibits arouse and what long 
distances people will travel to attend such an exhibition. A 
machinery exhibition was to have been held in London, the 
date of the opening a week or two after the date at which the 
war began, but was, of course, not held. This exhibition was 
to have been Anglo-Dutch, and though organised by private 
enterprise was even in advance bringing in touch the con- 
sumers and manufacturers of the two countries. The Beama 
Jcurnal quoted recently an American magazine in which the 
Writer was advocating the support of a permanent commercial 
museum for industrial purposes, and this is what he said: 
We produce a surplus of manufactures that must. be sold. 
Our manufactured exports have about doubled in ten years— 


future. . . . Manufacturers must compete with old-estab- 


worthy that this museum, which is really a permanent 
exhibition, is a very complete organisation, containing amongst 
other things science laboratories. 

It is sad to think that the groat hopes held out of the 
Imperial Institute by the President of this Association, Sir 
Frederick Abel, at the meeting held in Leeds in 1890, have 
not heen altogether fulfilled. The President expressed the 
belief that, amongst other objects. the Institute would com- 
bine the continuous elaboration of systematic measures tend- 
ing to etimulate progress in trades and handicrafte, and to 
foster the spirit of emulation amongst the artisan and indus- 
trial classes." It may be a very fitting time to bring forward 
the whole question, because it has often happened that an 
excellent scheme which has eomewhat languished has upon 
its revival at a later time, when its importance was better 
realised, been crowned with success. 

Another matter which might be considered is the question 
of departmental museums at the technical schools and univer- 
sities throughout the country. The organisation of these is 
simply a matter for the enterprise of the individual professor 
in each department. The museums in the engineering depart- 
ment of the colleges with which I have been associated were 
very much appreciated by the students, who constantly were 
the means of securing fresh specimens, and after they had 
left the college continued to contribute articles of great 
interest. such as fractures, corrosions, boiler plates, models, 
etc. This matter might be handled in a much more syste- 
matic manner, and possibly a report from our Committee with 
a recommendation to the proper quarters would he of use. 

Patents and Patent Laws.—This subject is well worthy of 
the consideration of the proposed committee since progress in 
engineering, certainly on the mechanical and electrical sides, 
is largely dependent upon invention, which is not likely to be 
seriously undertaken without adequate protection, not entirely 
for the inventor, but also for those’ who really make the 
invention practical by means of capital and business support. 
A great deal of nonsense is talked and written about inventors, 
as if they were a special class of being, generally mad and 
always impossible. Some inventors are both, but the fact ie, 
most engineers spend their lives seeking new ideas and devis- 
ing new methods of carrying them out; in short, in inventing. 
It is of the greatest importance that every step should be 
taken to encourage sound invention and to see that anything 
ef value is secured for this country. The foundation of the 
Munitions Invention Panel is a step in the right direction, 
and will. doubtless. be followed later on by Government Com- 
niittees for peace inventions. Such committees or Govern- 
ment departments dealing with various industries will be 
assisted by suggestions from a body like this. Colonial patent 
Jaws are all different, and differ from those of the Mother 
Country. It would he a splendid thing if we could bring about 
a conference leading to unification of these diverse patent 


nus and have one comprehensive patent law for the whole 


mpire. А 

There are many other matters; for instance, the question 
of extending the time of secrecy in. the provisional patent. 
For many important patents the close time allowed is not 
enough. Another is one in which the German system bas 
certain advantages, viz., in having two classes of patents. One 
of these is the patent ' proper," which is only ted after 
the most severe search and criticism, and holds the usual 
pened when granted. The other is a secondary patent granted 
or the shorter term of five years, and is given for one of 
the hundred and one minor improvements and devices which, 
though of real value, only constitute small modifications in 
detail and not new applications of principle. | 

The suspicion of injustice to the British and other foreign 


applicants by the German Patent Office is to a great extent, 


if not altogether, unfounded. The German system of demand- 
ing that some definite principle is applied to produce some 
definitely new effect, might to some extent be follow 
especially in view of the constant accumulation of published 
devices, some patented and others not. | E 

Organisation.—This is by far the most important question 
of any I have raised, and practically embraces the others. 
To organise is to arrange or constitute interdependent parte, 
each having a special function, act, office, or relation with 
respect to the whole." If we accept this definition, as we 
must, there is no question as to the all-important nature of 
organisation, for you will notice there are two outstandi ng 
things. The first interdependent parts; and tbe seco 
their relation to the whole." Thus the subject of organisa- 
tion really includes the whole of industry. 

hen we come, however, to these interdependent parts and 
their relation to the whole, it is there that we find the weak 
joint in the armour. It is in this respect that Germany can 
teach us a striking lesson in the arrangement of these inter- 
dependent parte with respect to the whole. From the top 
to the bottom the whole forces of their industries are $0 
thoroughly опи that they get all that is humanly pos 
sible. out of the various factors. I do not limit this merely 
to the wonderful organisation of any works, like Krupps, or 
the Deutsche Maschinenfabrik, or hundreds of other works, 
but I include the organisation of all the Government depart- 
ments, together with the banks, the railways, and the ship- 
ping, eo that every facility is afforded for the world commerce 
of the German Empire. . 

Taking only one of these details, I remember, when the 
battle of the Manchester Ship Canal was being fought, what 
facts came out as to the difficulties in the transhipment and 
handling of goods. The late Mr. Alfred Holt, for instance, 
was one of the most earnest in pointing out that the want 
of co-operation and organisation in getting goods from our 
manufacturing centres was adding largely to their cost, and 
actually exceeded the cost of transporting these goods across 
the ocean. In Germany, on the other hand, the Government 
steps in, and by means of special differential rates, gives the 
manufacturer every facility and the lowest possible rates for 
obtaining raw material, and delivering the finished goods to 
all parts of the world. It was this organisation that not only 
rendered Germany so formidable a rival in times of peace, - 
but makes her so powerful in war. | ‚ 

This co-ordination in Germany is carried out in every indus- 
try in a way we generally have little idea of. For instance, 
the other day, at a deputation to the Government, Mr. Runci- 
man remarked that the difficulty of connecting the manufac- 
turers with the commercial staffs in this country is deep 
seated, but, perhaps, not altogether incurable. Further, that 
the manufacturer must realise what he can get from the 
universities, and the university must know what the works 
require. Dr. Foster, the treasurer of the Chemical Society, 
also said that ‘‘the Germans are so imbued with the need 
of pursuing modern and efficient methods of education, in 
applying ecience to industry, that they hold in contempt a 
country which notoriously neglects such processes''; &nd he 
attributed this contempt as partly contributory to their cheer- 
fulness in entering into the war with us. 

Now while these remarks are undoubtedly true, they are 
only a part of the truth. The evil is far wider than in any 
special application, for, as the German knows perfectly well, 
there are innumerable individual cases of organisation in this 
country of equal efficiency to any in his country, and he is 
glad enough to learn from special cases. 

I do not believe the Germans despise us for our want per se 
of the application of science to industry. I do not think they 
have much reason to; but what they do despise us for is the 
want of co-ordination, which, I venture to say. amounts to 
positive slackness, which they are keen enough to observe 
permeating the whole of this country. They see different 
gections, instead of being united for a common end, quarrelling 
with each other, filled with mutual suspicion and distrust, 
with. apparently, no common bond of union, and whereas 
the German is proud of the Fatherland, he sees in this country 
large numbers who seem, either through self-consciousness or 
ignorance, to be ashamed to mention the subject of the British 
Empire, or, what is worse, to acknowledge that any love of 
their countrv is or could be a mainspring and incentive to 
strenuous effort. 

The other day. Field Marshal von Moltke stated. and there 
is no reason to disbelieve him, that great as was the shortage 
of ammunition and shells before the war, the enormous 
demand far exceeded all expectation, and Germany found 
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herself for a time in the same plight as her enemies but he 
further stated that Germany's emergence ‘from this dan- 
gerous position was largely due to the extraordinary organisa- 
tion, which included not merely the adaptation of their factories 
for munition purposes, but capacity for work of the people, 
and the patriotic spirit of the German workmen.” 


This brings me to consider what is probably the most 
serious feature in our national life to-day, which I have already 
alluded to under the heading of education, viz., the relation 
of employer and workman. It is hopeless, as long as euch 
idéas prevail as seem to do at present, to think of any sound 
organisation of our industrial system taking place, because 
the interdependent parts are not arranged (and can never be 
arranged until we change radically) with respect to the whole. 
Now as one who has served an apprenticeship, who has taken 
his money weekly from a tin box with hundreds of other men, 
who has been a member of the Amalgamated Society of Engi- 
neers (їп fact, was working as an engine fitter when a Whit- 
worth scholarship made a college career гоа, І am the 
last man to put this evil down entirely to the working man. I 
know, individually, he is just as capable of patriotism as any 
other class. Get him by himself, even the men whose strikes 
have caused such despondency in the minds of our Allies, and 
who have seriously jeopardised the very existence of the 
country, and you will find к е in the sort of case to be 
found in all classes of society), that he, as an individual, is 
willing to make sacrifices, and if necessary to give himself 
for his country. The truth is that the canker which is eating 
the heart out of our industrial life is due to an entirely wrong 
attitude of mind. For instance, however much we may 
sympathise with men who see a loss of employment in the 
introduction of labour-saving machines, some means should 
be found by which they can share the benefits to the State 
and to their employers by the introduction of such machines. 
I should like, if I had time, to say something about the mar- 
vellous organisation of the Ford motor-car works in America, 
and how it has given the men a share in the returns of a great 
industry, and thereby induced them to work in a way that 

as enriched themselves, their employers, and their country. 
We have many splendid examples of this co-operation in this 
country. For instance, Messrs. Allen, of Bedford. Again, 
the employment of women in the engineering industries has 
taken place in many directions owing to the war. The works 
with which I am associated could not have undertaken much 
munition work without it. Some steps should be devised by 
which this avenue of industry is not closed to women after 
the war, while justice is secured for the men alongside of 
whom they are working, and from whom they are in many 
instances learning mechanical skill. Again, the questions of 
prece work and overtime must be seriously considered by the 

tate, and not allowed to become the subject of disastrous 
disputes. Once more, there is the question of a standard wage. 
It 1s against the eternal laws of Nature to try and keep living 
beings at one dead level of equality and merit—i.e., it is against 
the law of the survival of the fittest. The trade unions have a 
great opportunity of placing their country and themselves in 
a leading position amonget nations if they will courageously 
grapple with a great problem by recognising degrees of merit 
and corresponding degrees of payment. These are a few of 
the many matters which must be dealt with in the imme- 
diate future. 

The matter of labour disputes is so serious as to demand 
plain speaking. It must be admitted that there are many 
employere and companies which, to eatisfy themselves and 
their shareholders, extort the largest possible dividends and 
pay the smallest possible rate of wages, and do 80 apparently 
without the slightest idea that the men and boys under them 
are capable of education and personal influence. Can it be 
wondered, then, that men under these conditions are willing 
enough to listen to the orator who merely appeals to their 
fighting instincts and join in the game of grab as against the 
employer? On the other hand, strikes have occurred when 
ары have honourably carried out their obligations and 
undertakings, and the men have shamefully departed from an 
agreement made by their chosen leaders, throwing over the 
leaders the moment they have fancied it to their own selfish 
Interests to do so and without a single thought of their duty 
to the community as a whole. 

We have recently seen the Prime Minister and other lead- 
ing statesmen struggling, sometimes in vain, to bring large 

odies of men to a reasonable state of mind. Ів not this (and 
I speak without the slightest reference to party questions) a 
case of nemesis overtaking us for having in eo many cases 
pandered to the eelfish instincts of large bodies of men in order 
to secure their votes, instead of sternly telling them unpalat- 
able truths? 

There was recently an intensely interesting article by the 
late Professor Friedrich Paulson, Previously Professor of 
Philosophy in Berlin University, published in the Educational 
Review of New York. In this article, the subiect of which 
was "old and new fashioned notions about education," he 
pointed out that the whole of our educational system was 
going wrong, and that we could not escape the conviction that 
& tendency towards weakness and effeminacy was its chief 
trait. His three mottoes were: Learn to obev; learn to 
apply yourself; learn to repress and overcome desires: and he 
remarked with great truth under the first heading: He 
who has not learned to do this in childhood will have great 
difficulty in learning it in later life; he will rarely get beyond 


the deplorable and unhappy state that vacillates between out- 
ward submission and uproarious rebellion." Is not one of 
the first things the reform of our educational system? 

The other day a writer in the Spectator said with great 
truth that what Great Britain is suffering from acutely and 
dangerously at the present time is the absence of discipline,’ 
and a neutral writer in the Times remarked as follows: The 
uniformity of German effort, due doubtless to their myriad 
well-organised, machine-like minds, though it renders them 
excessively tiresome people to dwell among in peace time, 
enables their Government to extract every ounce of energy 
in the conduct of a war." He further went on to say that 
the British Empire could not have been created by minds 
like these, but it should not be forgotten that in the concen- 
tration necessary to national effort in a struggle like this the 
German system of self-subservience to the State has enormous 
advantages. О | 

One of the tasks to which the British Association might 
bend its energies, with the greatest benefit to the country, is 
to bring about a reform of our educational system, so that 
while we do not kill individual enterprise and freedom of 
thought, which have contributed ‘so largely to the political 
organisation and constitution of the British Empire, of the 
value of which we have had such wonderful evidence from 
our colonies and dependencies during this war, we seek to 
implant in the minds of young and old those ideas of discipline 
and service to the State, the want of which so seriously 
threatens the successful organisation of our industrial life. 

Conclusion.—In bringing my address to a close, I hope I 
have made it clear that I have had throughout a practical 
object. Expressed briefly, it is that the service of every 
agency is wanted for definite work at this crisis, both in the 
actual war, and afterwards in the war of industry which will 
be waged with equal intensity in peace time. The British 
Association cannot be said to have undertaken as a whole a 
work of this kind, yet one finds a general desire on the part 
of every member that something should be done. With this 
object, I communicated with the President, and found that 
both he and such of the officers as could be got into touch with 
Were 1п entire sympathy with the general proposal, and 
advised that our section, like. that of Economics, should start 
at once with a committee on the subject. I have great hopes 
that such a committee will be formed, but I have no hopes 
of either our own sub-committee or the committee of the 


‘Association as а whole doing any good, unless they are pre- 


pared with definite suggestions and advice which cannot be 
ignored and put aside. I have not the slightest faith in the 
mere formation of a committee which will content itself, Jet 
us say, with the mere offer of its services, even to a Govern- 
ment department, and the mere pious expression of certain 
opinions. If a committee does not want to become ridiculous, 
it must show that it is in earnest. To show that it is in 
earnest it must take care that its reports have a practical 
object, can be at once grasped by overworked Ministers and 
officials, and are of real value. Fortunately, the British Asso- 
ciation is a powerful body with great traditions, and will be 
listened to if such work is carefully and energetically done. 

We can at least congratulate ourselves that whatever the 
evils of the war, the country as a whole has been moved from 
its usual attitude of self-complacency, and that the numerous 
new departments and organisations are showing а desire to 
utilise every force and agency for the service of the State, 
and to grapple with the great problem of ita more efficient 
organisation. Jt will be no small work of a British Associa- 
tion committee if it can supply sound ideas and recommenda- 
tions on the many thorny problems which must be solved. 
We cannot all of us be, as so many would like, in the fighting 
line, either in France or the Dardanelles, but we shall be just 
ав deserving of contempt as those who, having had the oppor- 
tunity of service, have shirked their responsibilities, or the 
giving up of their sons, and are even thinking of the war as 
a matter of personal gain, either in purse or reputation, if we 
content ourselves with mere offers of service, and having, as 
we think, shelved responsibility by leaving initiative to others, 
we pass along our way sheltering ignobly behind those men 
and women who are doing their duty to their country. 

Prof. Unwin, who moved a vote of thanks to Dr. Hele- 
Shaw, remarked that a great deal of the presidential address 
had touched on the question of engineering education. Pro- 
gress had been made. One remembered days when it was 
an absolute disadvantage for a young man going into engi- 
neering to have had an education of any kind. They were 

etting past that now, but were not yet entirely past it. 

ey were coming to see that besides the very practical knew- 
ledge a man must obtain in the works or factory or office he 
ought to have a good technical training. He thought the 
difference between technical training in this country and 
Germany had its root very much in this: in this country 
much attention had been given to the education of what they 
called- -without any idea of contempt—the lower classes. On 
the whole, our education of the artisan and working popula- 
tion was probably even better than that of Germany. But 
the Germans began in a different way; they began at the 
top, and got some of their very best men to start the educa- 
tion of those who were to become engineers. They made mis- 
takes at the beginning—they made their education far too 
theoretical—-but they had worked clear of that. In Germany 
the organisation of technical education had rather proceeded 
from the top downwards than as in this country from the 


bottom upwards. 
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Thermal Efficiency of a Gas Engine. 
By PROFESSORS G. ASAKAWA AND J. E. PETAVEL. 
(Section G.—Abstract.) 


At the Birmingham meeting of the British Association a 
preliminary note bearing on the above subject was read. The 
Investigation has been continued during the last two years 
and has led to the conclusions summarised below. The various 
losses have been separately determined by measurements 
based not on indicator card readings, but on the rate of change 
of the kinetic energy of the rotating parts, and thus the 
errors inherent to the indicator mechanism have been avoided. 

In the following summary the perforinance of the engine is 
compared with that of a perfect engine working on the same 
cycle and with a similar gas mixture. 

Indicated Horse Power.—At full load under the most favour- 
able conditions the indicated horse-power of a gas-engine is 
per cent. of that of an ideal engine working with a similar 
i xture. This holds true for all except very weak mixtures, 
lor which the relative efficiency is lower. 

For mixtures containing only a slight excess of air, the 
above corresponds to an absolute thermal efficiency of 27 per 
cent. at a compression ratio of 3.75 and 33 per cent. at a 
comnpression ratio of 5.6; for mixtures containing twice the 
amount of air required for complete combustion the absolute 
efficiencies are 29 per cent. and 36 per cent. The indicated 
«ficiency relative to the gas-standard falls from 88 per cent. 
to XH per cent. between full and no load. 

Hrake Horse Power.—At the full load the brake efficiency 
relative to the gas-standard varies from 70 per cent. at the 
cInpression ratio 3.75, to 67.5 per cent. at the compression 
ratio 5.6; this holds true for all except the weakest mixtures, 
for which the relative efficiency is lower. The absolute brake 
efhcieney is 21 per cent. at compression ratio 3.75 and 25.5 
per cent. at compression ratio 5.6 for mixtures containing 
little excess of air, and 23 per cent. and 27 per cent. respec- 
tively for mixtures containing twice the amount of air required 
for complete combustion. The maximum brake efficiency 
ebtained in the present experiments was 27.4 per cent., and 
eccurred at the highest compression ratio for a mixture 
elightly stronger than this. 

At light loads, the brake efficiency relative to the gas- 
standard decreases more rapidly as the compression ratio 
ries. For the higher compression ratios the increase of 
theoretical efficiency is just counterbalanced by the increase in 
frictional loss, and thus the absolute efficiency remains 
constant. 

Mechanical Losses.—The mechanical losses increase slightly 
in absolute amount with the load and with the compression 
ratio. For the engine under test (a 25-H.P. National gas 
ergine) at normal speed (200 R.p.M.) the mechanical losses 
amount to 5.6 H.P. at no lead and 6.3 н.р. at full load when 
the coinpression ratio is 3.75; and 6 5 н.р. at no load and 7.0 
H.P. at full load when the compression ratio is 5.6. 

The pumping losses are an important part of the total 
mechanical losses; at a compression ratio of 4.85 they repre- 
sented 2.3 Н.Р. at no load and 2.1 н.р. at full load, or 38 and 
3! per cent. of the mechanical losses. 

Thermal Losses.—The loss of power due to thermal losses 
ас full load under most favourable conditions amounts to 12 
per cent. of the total available energy, and at no load to 16 
рег cent.: of this less than one quarter is due to heat trans- 
titssion during the expansion. 


A Gas-Prodacer for Steam Bollers. 
By E. C. MILLS. 
(Section G.—Abstract.) 


The aims of the inventor of the Mills furnace were :— 

1. It should not be too costly. 

У. It must utilise the radiant heat of combustion. 

3. There must be ample temperature to ensure complete 
chemical combination. 

4. Access to boiler for examination and repairs must not be 
I: indlered. 

3. The whole of the various gases given off by the fuel 
rust be immediately burnt with their sensible heat of produc- 
tion in them. 

б. Little or no excess air must be used. 

7. Ml ordinary qualities of coal must be useable. 

^. Attendance must not be excessive. 

The results of tests on а Cornish boiler. worked on an 
«ordinary internal fire and with the Mills producer, with the 
saine fuel in each case. and tested by the «iine expert, show 
a saving of about 50 per cent., and there was no smoke. 

Tests on а Lancashire boiler with the Mills producer give 
high efficiencies and etandardised evaporations ranging from 
110.23 Ib. to 11.47 1b. of steam from 1 lb. coal, and on a com- 
parison with another boiler fired with the same fuel, but 
«vith the ordinary internal fire, the tests show a saving of 
about 18 per cent. in evaporation. In this case also there 
узах ап entire absence of smoke. 


Patent Application.—Application has been made by 


CORRESPONDENCE. 


Letters received by us after 5 Р.м. ОН TUESDAY эжин coal until 
the following week, Correspondents should forward T COMMUNI- 
cations at the earliest ble moment, No letter can be published 
unless we have the writer's name and address in our possession. 


The A,E.G. Meeting. 


I have read with interest, and not without amusement, your 
report of Dr. Walther Rathenau's extraordinarily anti-Englisb 
8 h at the extraordinary meeting of the above company. 

is induces & train of thought which ends in the Electrical 
Co., Ltd., Charing Cross Road. I observe that the premises 
аге still open, and understand that the business is still in 
being." As the authorities are no doubt seeing that no 
enemy goods are being imported from, and that no money is 
being transmitted to, Germany, it can only be assumed that 
the Electrical Co. is selling British-made goods. All efforts 
to draw this company have, so far as I know, failed, but I 
think that the time has come when the B.E.A.M.A., the 
I. E. E., or the E. C. A. should take the matter up and force 
this company to state what kind of business it is carrying on, 
and where it is finding the money from to carry on. Obviously 
the place is being kept warm for German business and capital 
and staff after the war, and it would be interesting to know 
who the Englishmen are who are assisting in this respect. I 
refer not only to the staff of the Electrical Co., but to thoee 
contractors or manufacturers who are apparently helping. to 
keep this concern in being." | 

I do not think I am making a mistake if I state that the 
trade looks to you in & matter of thjs kind to agitate until 


something is done. | " 
Inquisition. 
September 10th, 1915. 


w 


.. Klectrie Power in India. 


With reference to the three letters published in your issue 
of July 23rd last over the signatures of Accuracy,” British 
Representative." and A Ditcher."' it is regretted .that they 
have not had the courage to sign their name to their commu- 
nications. v 

From the manifestly incorrect statements appearing in each 
letter, I can only conclude that they all have been inspired 
from the same source and that the experience of the initiator 
has been confined chiefly to wiring, electric lights, and fans, . 
with which my paper 1s in no way concerned, and that the 
author's practical knowledge of power plant, which subject 
alone is dealt with in the paper, is of the most limited des- 
cription. , | 

À reference to the records of sea-borne trade of British India 
and foreign countries, compiled in the office of the Director 
General of Commercial Intelligence, would have shown at 
once that the percentages given by me appertaining to elec- 
tric, hydro-electric, and steam turbine imports from Great 
Britain compared with those of Switzerland. Germany, and 
America are, in fact, correct, and if those who presumed to 
criticise mv paper had taken the trouble to seriously studv 
the paper, before attempting criticiem, they would have found 
there a table. compiled with the assistance of the engineers 
in charge of the more important electric supply companies at 
work in India at the present time. which shows that of a tota! 
station capacity of approximately 90,000 H. p., Switzerland sup- 
plied engines to the extent of 72,000 H. p., England 11,000 m P., 
and the U.S.A. 7,000 H. p. The electrical plant was supplied 
as follows :— 


Germanv no lees than ... 


43.000 н.г. 
United States 23.000 H. p. 
Switzerland 14.000 R. p., and 
England 10,000 N. p. only. 


The above facts dispose of such arguments as nre contained 
in my critics’ letters. The remainder. consisting. as it does, 
of mere abuse of myself. in itself sufficiently. indicates per- 
sonal bias to show the value of the criticisms. 

The reference, however, by British Representative" to 
the Calcutta Local Section of the Institution is misleading in 
view of the fact that its opinion can in no way be taken as 
representative. It does not number amonget its members 
many engineers who, bv practical experience, are entitled to 
express an opinion, and who actually represent in India a 
number of the largest British electric power plant manufac- 
turers. У 

A reference, therefore, to the local Institution ав at present 
constituted. for its opinion on papers dealing with electric 
power, hydro-electric, and traction work, as distinct from 
wiring. lights and fans, would certainly not be welcomed by 
the authors. 

The letter above the signature of А Ditcher" contains 
allegations so damaging to my reputation, both as a profes- 
sional man and as an Englishinan, that [ have felt constrained 
fo place the matter in the hands of my solicitors, and. there- 
fore, do not propose to deal with these accusatione now further 
than to state that :— 

1. Tama natural born British subject and that, to the best 
of mv belief. Т have alwavs acted as such. 


Philip Francis Oddie, for the restoration of Patent No. 24,539, of 


9 - i ets о 1 
1 907, for Improvementa in duplex pumping engines," 2. T am not open to look after the interests of anv elec 


trical manufacturers, but. as my profession ія that of consult- 
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ing engineer, it is obvious that I am glad to be appointed. 


consulting engineer to mills and factory owners. 

3. It is perfectly true that whilst in the pay of the A. E. G. 
and the Lahmeyer Electrical Co. I did my best to further 
their interests, but, in order to establish a consulting practice, 
I resigned these two very valuable agencies when on a, visit 
to Berlin in 1912. : 

4. It is equally true that I am interested in the Hupmobile, 
which is an American car, but with, I may add, the sanction 
of the Council of the Institution of Electrical Engineers. . 

My correspondents appear to suggest that it is an unpatriotic 


act to hold an agency for an American concern, and I can 


only say that, if this is the case, the number of patriots 
amongst the business community of Calcutta, or in anv other 
large commercial centres, must be remarkably limited. 


Speyer & Co. 
Calcutta, August 18th, 1915. | 


[With reference to point No. 4, as we imagine it not im- 
probable that the whole subject will come before the Council 
of the Institntion of Electrical Engineers we refrain from 
comment at this stage.—Eps. E.R.] 


Lighting Developments. 


I have read Mr. Crouch's article on Lamp and Lighting 
Developments with great interest, and should be glad if 
you or your contributor could advise me where I can find the 
latest and fullest particulars of the development of the Moore 
and Neon lights to date. Thanking you in anticipation, 


Wm. А, A. Burgess, A. M. I. E. E. 
Button, September 8th, 1915. 


Inereased Charges and Special Contracts. 


Now that increased charges are being made by nearly all 
supply undertakings in consequence of the abnormal rise in 
the price of fuel, caused by the war, it would be interesting 
to know whether proportionate increases can be made on ex- 
isting special contracts; for instance, a contract made three 
years ago giving the consumer a specified charge for a period 
of five years. Can this charge be increased on the grounds 
that the contract was made when no one could have predicted 


& long and serious war such as the present one? ers’ 
opinions on these pointe would be very useful to your 
Inquirer. 


Charch Lighting. 


I should be glad if you could give me your opinion or your 
suggestions as to installing electric light in churches, where 
it is considered inadvisable to use the ordinary electroliera, 
these latter not being in keeping with the architecture of the 
building. Could the indirect lighting system be utilised with 
advantage? Any suggestions you could let me have through 
the medium of your columns would be acceptable. т. 

ux. 


[The lighting of churches, which is so frequently effected 

y most unsuitable means, is quite a special branch of illu- 
minating engineering; no two churches are alike, and every 
case must be dealt with on its own merits. It is, therefore, 
impossible to sav that this or that system is to be preferred. 
In general, we should advise the rejection of proposals for the 
conversion of existing fittings and lay-outs, and the adoption 
of a scheme appropriate to the surroundings, under the guid- 
ance of an expert in this particular branch. The wholly in- 
direct system could seldom be employed. owing to the height 


` of the roof: reflecting indirect-lighting fittings. while meeting 


this difficulty, would be too obtrusive in daylight. The ordi- 
nary methods wo often result in great discomfort to the con- 
gregation, and we strongly recommend our correspondent to 
obtain competent advice on the subject before embarking on a 
scheme.—Eps. Exec. Rzv.] 


Wrinkles on the Operation of Alternators. 


“ Switchman puts a case where the only guides for regu- 
lating the fields of alternators in parallel are the field ammeters 
of the machines, but he surely does not mean me to under- 
stand that no main ammeters are in use? I have pointed out 
that if the fields of alternators running in parallel are correctly 
regulated, the sum of the main ammeter readings will be a 
minimum. If of two machines running in parallel, one has 
too strong a field and the other too weak, the resultant voltage 
may be normal, but idle currents will circulate between the 
machines and the sum of.the main ammeter readings of the 
two machines will be greater than the possible minimum. 

With regard to the last question, I should not have thought 
that the fact of another alternator being switched in would 
require any alteration whatever in the field strength of the 
rotary, provided all is in proper order. 

Е. В. Pausey. 


Bury, Tanes., September 6th, 1915. 


WAR ITEMS. 


The A.E.G. as an Oracle.—It is now nine months since the 
chairman of the A.E.G., presiding at the annual meeting held in 
Berlin last December, made an extraordinary speech in reJation to 
the situation created by the war and the future prospects of the 
Fatherland. No less remarkable and optimistic was the second 
speech which Dr. Walter Rathenau delivered on September 3rd at 
a special meeting of the company, when sanction was sought and 
eventually obtained to a scheme for increasing the share capital 
by the issue of new shares for £1,800,000 for the purpose of effect- 
ing an interchange of shares with the Berlin Electricity Works 
Co., of which details were given in this journal a fortnight ago. 
The only omission then made—or, rather, the announcement had 
not been published at the time—is that this proposed extension of 
& community of interests, which will bring the A.E.G. in associa- 
tion with the comprehensive lignite mines in the vicinity of Bitter. 
feld, is considered to be appropriate, because the company will find 
it necessary in the near future to make considerable changes in 
working which will render it essential for many works to remove 
to a centre of ooal production. 

If we now turn to the speech itself, we find that the share- 
holders were first reminded of the previous address where the 
necessity for the transformation of German industries from peace 
work to war work had been pointed out, The change, we are 
told, was effected in a surprisingly quick manner, and the company 
for ita part co-operated in the movement. In the late autumn of 
1914 Germany was confronted with entirely new questions, both in 
regard to the provision of war material and peace requirements, 
which arose from the situation which was forced upon the country 
through the English blockade. How this state of affairs was met 
Dr. Rathenau naturally refrained from informing the meeting. 
We are, however, becoming somewhat sceptical concerning the 
constant reiteration by one company after another, and 
by one learned society after another, that all the 
needs of the country in raw materials have been satisfied 
by drawing upon national resources. It is certainly known that 
some metals have been substituted for others, and that nitrates are 
being produced on a larger scale than formerly, but when it was 
actually stated at an assembly of technical men several months 
ago that no copper was needed, аз a substitute had been provided, 
our credulity was strained to its utmost limit. The chairman of 
the A.E.G., however, did not proceed to this extreme. He stated 
that the anxiety in respect to raw materials had completely given 
way, and it could be joyfully said that this was rendered possible 
through the organisation of work and methods which were 
employed with the traditions of the company. It is, however, 
impossible to understand how organisation of work and methods 
could compensate for any deficiency in the supply of raw materials, 
but that is the statement. The blockade, we are further told, no 
longer oppreases the Germans; on the contrary, the position has 
been reversed, as the country which imposed the blockade in the 
hope of exhausting the Germans industrially, and of killing them 
economically, was suffering most severely for its own freedom from 
the blockade. We alluded to this part of Dr. Rathenau's speech 
last week. : 

The actual positien of the A.E.G, next engaged the Attention 
of the chairman, who remarked that the inland industries 
or domestic economy led to results which influenced the 
monetary situation of the company. The liquidity of the 
company, whose cash resources are reported to have risen from 
£4,150,000 to nearly £5,000,000 at the end of June, did not cause 
any anxiety to the directors. The shareholders were informed 
that they were living in а period of great sale. The stocks held 
at the works were diminishing as also were the outstanding debts, 
and the correlative of that phenomenon was the liquidity of the 
total means of the country and also of the company. In this 
process of realisation—in this partial sale of goods—the chairman 
said there would be seen a matter which was economically 
gratifying. The explanation of this assertion was that during the 


present times Germany was getting rid of all surplus stocks which 


were not urgently required, and it might be said that in relieving 
herself of stocks a part was also played by the removal of drugs 
in the market. Lest his audience should conclude that the 
A.E.G. produced drugs on the market, the chairman hastened to 
add that he would not say that the company had such stocks, but 
that the clearance had taken place to a far-reaching extent, and 
the company thereby felt strengthened and equipped for new 
problems. Are we to conclude that the great sale, general aa it 
appears to be from the preceding statement, represents a great 
diversion of the goods for the purpose of finding materials for the 
continuance of the war? It certainly seems that this is the case, 
and that the boasted independence of extetnal sources of raw 
materials is far from reaching the stage of being founded upon fact. 

The question of the future is of particular interest. On this 
point the speaker stated that it could not be concealed that the 
double preparation with which the company was confronted— 
the preparation for the prolongation of the war and the prepara- 
tion for a speedy concluaion of peace—was perhaps the more 


.Berious part of the work as compared with what had been per- 


formed hitherto. The directors believed that by strengthening 
the manufacturing and industrial intensity they could find a 
remedy for a portion of the falling-away exports, for a portion 
of aslowed-down European economic situation, and for the effects 
of impoverished foreign countries. The strengthening of industrial 
intensity would be a general problem for Germany: the company 
did not wish to be behindhand in this respect and hoped to solve 
it satisfactorily. At present the stock of orders and the number 
of the company's acoount were almost equal to those at the corres. 
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ponding priod of 1914, although the early months of the war had 
а paralysing influence on business which was comprised in the 
financial year, for which the books were now being closed. Dr. 
Rathenau, under these circumstances, deemed it to be premature 
to make any announcement as to the financial results, but 
he held out the prospect of a higher dividend which, however, 
would be partly determined by the political situation, which is 
taking so hopeful a course through the brilliant victories of our 
arm des. 


If any further comment on the chairman's address be neces- 
sary it is afforded by the fact that the tone of buoyancy and con- 
fidence which characterised the speech delivered at the end of last 
December has entirely disappeared. But this new feature im the 
situation is becoming by no means unoommon in that country. At 
the same time, the admission is noteworthy that the Germans 
expect to lose a portion of the export trade in electrical engineer- 
ing manufactures. Certainly engineers in the Allied countries 
will strain every effort to secure the exclusion of Teutonic com- 
modities after the conclusion of peace, and they will have the 
right to claim that domestic customers shall give them every sup- 
port in this direction. So far the Germans have entertained the 
idea that they would be able to resume business in the future at 
the stage at which it was suspended by the war, but the statement 
of the chairman of the A.E.G. showa that the recognition is 
now dawning even in German minds that business as usual 
oan no longer be a motto as between that country and the Allied 
nations 


Application to the Bolton Munitions Court.—The Muni- 
tions Court for the Bolton district had before it, on the 8th inst., 
an application by James Vickers, an employé in the electrical 
department of Messrs. Henry Bessemer & Co., who desired a certifi- 
cate giving him permission to work elsewhere. He had been an 
apprentice at the works, and had just oome out of his time. He 
stated that he had asked for his full journeymen's wage, and, being 
refused, gave а week's notice. When he asked the firm for his 
discharge papers, so that he could go to some other munitions firm 


and earn more money, they referred him to the Munitions Court. . 


It was stated for Messrs., Bessemer that it was usual for apprentices 
to work up to the full scale by instalments, and the same terms 
were offered applicant as were aooepted by other employés. 
Questioned by Dr. Sellars, barrister, who presided, the applicant 
said it was not usual for an apprentice, when he came out of his 
time, to go on full wage, but the apprentice, added Vickers, could 
leave. Dr. Sellars, however, said that under the Munitions of War 
Act he could not leave. He could in peace time, but this Act made 
all the difference. The Court found in Messrs. Bessemer's favour. 


Westinghouse War Relief Fund.— We have received a copy 
of the fifth statement of receipts and expenses in connection with 
the British Westinghouse Employés’ War Relief Fund. Of the 
total contributed to August 31st last, amounting to £14,625, 
£10,184 has been contributed by the employés and £4,491 by the 
company, and out of this sum 48,598 has been paid to dependente, 
£2,500 set aside for a Widows’ and Orphans’ Fund, and over 
£1,200 has been spent in ‘donations to outside funds, Christmas 
gifts 1914, and payments to Red Cross workers. The number of 
families receiving relief is 621, and the number of the company’s 
employés who have joined the King's Forces is 1,572. The very 
considerable amount of work involved in administering the funds 
has been performed by members of the company’s workmen and 
staff voluntarily, and without expense to the fund. Everybody 
concerned is to be congratulated on so fine a statement, 


War Lighting Restrictions.—As there has been some inter- 
ference with the street lights on the part of pedestrians, who 
think that at air-raid times in the metropolis it is necessary to 
still further reduce the public illumination, it may be as well to 
refer readers to the statement on the matter issued to the Metro- 
politan Borough Councils. This was published in the ELECTRICAL 
Review for June 25th, 1915, p. 888. The Commissioner of the 
Metropolitan Police now draws attention in the Press to the fact 
that any person unlawfully extinguishing a street lamp commita 
an offence, and is liable to summary arrest. The present reduction 
of street lighting has been effected in accordance with a con- 
sidered scheme, and the unauthorised extinction of lamps may 
create confusion and danger. 


Trading with the Enemy.—As doubts have arisen regarding 
the position under the proclamations in force relating to Trading 
with the Enemy of incorporated companies or bodies of persons 
' which, though not incorporated in any enemy country or ia 
territory in hostile occupation, carry on business in any such 
country or territory, a new proclamation is now issued declaring as 
follows :—For the purposes of the proclamations for the time being 
in force relating to Trading with the Enemy, the expression 
"enemy," notwithstanding anything in the said proclamations, 
is hereby declared to include, and to have included, any inoor- 
porated company or body of persons (wherever incorporated) 
carrying on business in an enemy country or in any territory 
for the time being in hostile occupation. 


Controlled Munitions Factories.—On September th, 
Mr. Lloyd George announced that 180 additional establishments 
were now controlled establishments under the Act, making the 
total 715. 


“The Message of the Flag."—Mr. Charles Б. Wylie, who is 
an old Silvertown cable engineer (he was with the company for 
more than 20 years), some time ago wrote а song—‘ The Meenage 
of the Flag —zet to music by Capt. R. W. Mockridge, and sold by 
West & Co. It is dedicated to every man who is doing his little bit 
for the honour of the Empire and for England," Capt. Mockridge 


is now at the Front in Franoe, and Kennerley Romford and 
others are singing the song to the men on active service there and 
elsewhere. The first verse and chorus read :— 


It's only a wisp of bunting, made of red and white and blue, 
Growing rather worn and tattered, for it's long since first it flew 
Through rain and fog and tempest, through battle smoke and flame, 
And it’s flapping out a message in the dawning : 


REFRAIN, Repeat fur Morus optional, 


" Here's to the swinging turret ! here's to the rolling drum 
And the bugles shrilly sounding that The Day has come, 
Aud here's to ev'ry fighting man who answers to the Call 
For the honour of the Empire and for England.” 


America and the Russian Market.—According to a Reuter 
dispatch from Chicago (Financial Times) plans for the establish - 
ment of closer trade relations with Russia by means of an American 
co-operative sales company are under consideration by leading 
American manufacturers. They propose to take advantage of 
Russia's invitation to sell goods in Russia now while sentiment is 
friendly to the United States. The manufacturers’ aseociation is 
to be known as the International Manufacturers’ Sales Co., of 
America, and will have offices in Chicago and Moscow. 


Elementary Mechanics for Wounded German Soldiers.— 


The PhySical Section of the Elektrotechnische Lehranstalt, of 


Frankfort-am-Main, is devoting special attention to the instruction 
of soldiers who have lost limbs in the war, Some time ago it in- 
augurated a course in elementary mechanics at the convalescent 
home in connection with the Orthopedic Hospital, while now it 
is announced that it is starting a similar course for one-arm 
soldiers, — | 


Board of Trade List.—The Commercial Intelligence Branch 
of the Board of Trade during the week ended September 4th re- 
de: M for sources of supply of the following goods (List 

0. 3T) :— 


Aluminium bars, notched. 

Engines, petrol, small and cheap for driving pumps and churns. 
Furnaces, small electrical, for experimental purposes. 
Switches, E.L. tumbler. 


"P 
BUSINESS NOTES. 


Sonth African Trade Figures,—The Customs Depart- 
ment has issued a statement of the trade of the Union and of 
British South Africa for the month and six months ending 
June 30th. The figures are, in some respects, remarkable. During 
June the total imports, including specie, were actually nearly as 
large as in June of last year, the figures for the two months in 
question being £3,119,350 and £3,150,305. The imports of mer- 
chandise amounted in value to £2,523,296, as against £2,752,286 
in June, 1914. Leaving specie movements and Government pur- 
chases of stores out of account, the actual value of the imports of 
the past six months amounts to £12,509,221, as against £17,346,047 
in the first six months of 1914. The decrease in the war period 
has been at the rate of nearly 28 per cent., and it has been spread 
over a variety of articles of commerce. Au important table 
attached to the Blue Book shows the value of imports of mer- 
chandise into British South Africa, distinguishing countries of 
origin, during the six months of 1915 and the firet six months of 
1914, In the first half of last year the imports from Germany 
represented 94 per cent. of the total imports, the value being 
£1,715,472. During the past six months, of course, German trade 
with this country has practically ceased to exist, though it may 
be remarked that by some means or other German goods to the. 
value of £71,925 are recorded as having entered the Union. Pre- 
sumably these were already en ros before the outbreak of the 
war. Inthecase of the United Kingdom our imports increased 
from 55'4 per cent. of the total to 57'7 per cent., and, if we take 
in the firures for the rest of the Empire, it will be found that the 
inorease was from 66'8 per cent. in 1914 to 69°2 per cent. in the 
present year. The United States has, however, benefited most 
materially by the destruction of German trade, In the first half 
of 1914 our imports from America were £1,685,000, or 9'8 per cent. 
of the total. and this year they were valued at £1,833,000, or 1472 
per cent. South African Mining Journal, 


Our Trade in China.—The Board of Trade announces 
(says the Timex) that arrangements have been made by the 
Foreign Осе in accordance with which his Majesty's Commercial 
Attaché at Peking, and the Assistant Commercial Attaché, 
who is stationed at Shanghai, will be prepared to assist British 
firms in need of agents in China by putting them in touch 
where possible with suitable British agents in that country. 
Firms desiring to take advantage of this offer should 
communicate with his Majesty's Commercial Attaché for Ohina, 
care of the British Legation, Peking, or with the Assistant 
Commercial Attaché, care of his Britannic Majesty's Coneul-General, 
Shanghai. 

Bankruptcy Proceedings.— HERBERT Pace, electrical 
engineer, 63, Queen Victoria Street, E.C.—Under this failure a 
sitting of the London Bankruptcy Court was held on Tuesday 
before Mr. Registrar Hope for the public examination of the 
debtor who returns total liabilities £3,278, of which £2,157 i 
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expected to rank against net assets valued at £91, after deducting 
£85 for payment of preferential claims. In reply to Mr. Egerton 
8. Grey, Official Reoeiver, the debtor stated that prior to 1891 he 
was in the employment of a firm of electrical engineers. In that 
year he started in partnership with Mr. Charles Henry Smeeton, 
at 63. Queen Victoria Street, E.C., and they traded as Smeeton 
and Page.” Neither of them had any capital, but Mr. Smeeton 
borrowed £150 from a relative, who had since been repaid. The 
partnership was dissolved in 1894 because they did not make suffi- 
cient profit to keep two persons, Under the deed witness took over 
the liabilities and assets, and paid £200 to Mr. Smeeton, partly in 
cash which was borrowed from the bankers, and partly in bills. He 
(debtor) continued the business until January, 1908, and then executed 
a deed of assignment ; the assets realised £363, and a dividend of 
Зв, 64d. in the £ was paid on liabilities amounting to £1,776. That 
failure was due to losses on contracta and bad debts. The creditors 
allowed him to retain the little stock that was on hand, and he 
continued the business at the same address, with success, until 1919, 
when he was again short of capital, and began borrowing from 
friends and others, to whom he now owed £1,550. A balance- 
sheet prepared in 1912 showed a surplus of £36, but no consider- 
ation was із кеп of loans, and a deficit of £150 should have been 
disclosed instead of the surplus. During the ensuing two years 
the trading resulted in a loss of £390, whilst his drawings for that 
period amounted to £851, All his borrowing powers were 
exhausted by the beginning of the present year, and in May, being 
pressed by creditors, he consulted his solicitor, upon whose advice 
he filed his petition. Witness attributed his failure and insolvency 
to bad trade, lack of capital, to loss caused by the builders’ look- 
out in 1914, and to the war. A full set of books of account were 
kept in the business. The examination was concluded. 

JOHN TAYLOR PEDDIE, mechanical engineer, Exhibition 
Buildings, Aldwych Site, Strand, London.—Receiving order dated 
September 8th, on a creditor's petition. First meeting September 
22nd: public examination October 22nd, both at Carey Street, W. C. 

T. H. R1GG, electrical and mechanical engineer salesman, Green 
Laue, Pannel Ash.—Receiving order made September 9th, on 
debtor's own petition. First meeting September 24th; public 
examination, October 8th, at York. 

V. С. Coss, electrical engineer, Nottingham.— Order made 
August 19th suspending discharge for 24 years. Assets not equal 
to 10s. in the E; proper books of account not kept; bankrupt 
continued to trade after knowing himself to be insolvent; and he 
failed to satisfactorily account for the deficiency of assets to meet 
his liabilities. 

GRANVILLE BURGESS, electrical engineer, Bury Street, London, 
E.C.—Release of trustee dating from September 1st. 


Private Arrangement.—VENNER’S ELECTRICAL COOK- 
ING AND HEATING APPLIANCES, LTD., 66-68, Wandsworth Road, 
8.W.—At the adjourned meeting of the creditors herein, held last 
week, it was stated that the landlord, who had levied execution on 
the company’s stock and office furniture and plant for over £300, 
for about two years’ rent, payable in advance, had sucoeeded in his 
proceedings, although the liquidator had applied to the Court to 
restrain the landlord from distraining for the future rent. The 
Court held that as the distress was levied before the commenoe- 
ment of the liquidation the landlord was entitled to sucoeed, 
That took place last month, and sinoe then the landlord had 
refrained from realising any of the assets in order to give an 
opportunity to the company of endeavouring to make some 
arrangement. At the previous meetings it was intimated that 
the directors were endeavouring to find additional capital. It was 
now stated, however, that up to the present the directors had not 
succeeded in making any definite arrangements, although certain 
negotiations were on foot. Since the last meeting an intimation 
had been received from an entirely different source that there 
might be some opportunity of selling the patents in another 
direction. It appeared that a petition had already been filed for 
‚ the winding up of the company, but had since been withdrawn, 
The matter was discussed at some length, and resolutions were 
passed unanimously for the appointment of Mr. E. H. Hawkins, of 
Messrs. Poppleton, Appleby & Hawkins, of 4, Oharterhouse Square, 
E. C., to act as the creditors’ liquidator, in conjunction with Mr. 
Venner, the shareholders’ liquidator. The latter stated that he 
was quite agreeable to the creditors appointing someone to repre- 
sent them to act in conjunction with himself. 


Neuhausen Aluminium. — According to а source 
closely associated with the Aluminium Industry Co., of Neuhausen, 
the condition of business of this Swiss undertaking is entirely 
satisfactory. The increasing use of aluminium during the course 
of the war has been stimulated by the seizure of metals in 
Germany, which has caused various industries to have recourse to 
aluminium as a substitute. The company, which is stated to have 
very large orders on hand for a long time forward, and which paid 
a dividend of 20 per cent. for 1914, reckons on very favourable 
results being obtained for the current year. 


Trade Announcements,—THE INTERNATIONAL TIME 
RECORDING Co., LTD., аге removing to larger premises at 57, City 
Road, Finsbury, E.C., where they hope to be better able to cope 
with the increasing demand for Dey, Bundy, Rochester and Inter- 
national automatic time-recording machines, | 

MR. VERNON HILL, electrical engineer, has opened new premises 
at 101, High Street, Broadstairs. ` 


Book Notices,—“ British Standard Specification for 
Electricity Meters.” Report No. 37 of the Engineering Standards 
Committee, revised August, 1915. Price 78. 9d., post free—The 


Sub-Committee on Electrical Aooeseories, of which Mr. С. Н. 
Wordingham is chairman, has been engaged on the revision of the 
first edition of this specification (issued in 1907) during the past 
12 months, and has found it necessary to redraft it entirely, and 
to extend it considerably in consequence of the large increase, 
during recent years, in the size of individual installations arising 
from the extension of the use of electrical energy supplied from 
central stations. The first edition referred only to consumers’ 
meters of sizes up to 100 amperes, but the revised report includes 


provision for meters up to the very largest sizes in use, as well as 


for three-wire and three-phase meters. It does not deal with 
electrolytic meters. 

This specification is intended to apply to the purchase of new 
meters, governing their sale by the manufacturer to the purchaser, 
and has no direct bearing on any questions which may arise 
between the supply undertakers and their consumers in connection 
with such of the meters as are employed to register energy supplied 
from public supply mains, The requirements have, however, been 
во drawn up that meters conforming to them may reasonably be 
expected to fulfil the conditions imposed by the Board of Trade on 
meters used in connection with public supply undertakinge, and to 
satisfy Inspectors under the Electric Lighting Acta during а con- 
siderable period after the meters have been put into service. 

Some important modifications and additions have been made to 
the standards and definitions. It has now become necessary to 
distinguish between the portion of the main circuit in the meter 
and the portion outside the meter. This is done by defining, in 
addition to the definitions of Main circuit and Pressure oir- 


cuit,” the Meter current cirouit^ and Meter pressure circuit." 


The standard sizes of meters include sizea for currents up to 
5,000 amperes. The registering mechanism is dealt with at some 
length, and the terms used to distinguish the different types of 
counting mechanism are Pointer type for the ordinary clock 
face with a rotating pointer, and Counter type for the so-called 
cyolometer mechanisms. In the latter саве it is specified that the 
figures shall spring quickly into position, except the lowest figure 
used. The term Register is used and defined as follows :—'' The 


term register denotes the circular scales and pointers, or the figure 


openings and figure wheels, as the case may be, from which are 
read the figures that permit evaluation of the supply to the 
consumer." | 

The limita of error are specified in a concise table, the formula 
used in the first edition of this specification having been die- 
carded. Meters are required to have the testing constant plainly 
marked, and this constant is specified as the number of revolu- 
tions per minute which the rotor should make at the full load of 
the meter under standard temperature conditions. 

Clauses have been added dealing amongst other things with the 
internal and external shunts, and resistances, pressure and current 
transformers, and the marking of the terminals of three-phare 
meters. Appendices have been added dealing with the precautiona 
to be taken in the erection of meters, and notes on the testing of 


meters, Illustrations of typical arrangements of meter registers 


have also been added. 

The report may be obtained direct from the offices of the Com- 
mittee, 28, Victoria Street, Westminster, S.W. 

„Calendar of the Royal Technical College, Glasgow," for the 
session 1915-16, commencing September 28th, 1915. Glasgow : 


“On the Relation of Imports to Exports.” By J. Taylor Peddie. 
London: Longmans, Green & Co. Price 2s. 6d. net. 

“ Proceedings of the American Institute of Electrical Engineers, 
Vol, XXXIV, No. 9, September, 1915. New York: The Institute, 
Price $1. 

“Classification of Alternating-Current Motors.” By Val A. 
Fynn.—Reprint from the Proceedings of the American Institute of 
Electrical Engineers. 


Catalogues and Lists, —GxNERAL ELECTRIC Co., LTD., 
67, Queen Victoria Street, London, E.O. — 8-page illustrated 
pamphlet (No. 1,921) briefly describing and giving prices of 
„ Dubilier " portable X-ray apparatus, which can be easily carried 
from place to place and used direct on any normal electric lighting 
circuit. 

Messrs. 8. В. О. Barr-BEARING Co., 115, Southwark Street, 
London, E.C.—36-page illustrated catalogue and price list of the 
“S.R.O.” ball-bearings of light, medium, heavy and special types. 
Particulars of bores, sizes, weights, working loads and prices are 
very fully detailed in some 30 pages of table matter. 


Liquidation.—SrrraL REcvLATING Dynamo Co., LTD. 
—Creditors should send particulars of debts, &c., to Mr. H. C. 
Bound, 61 and 62, Lincoln’s Inn Fields, London, W.C., the liqui- 
dator, by September 30th. А meeting is called for October 11th 
at that address to hear an account of the winding up. 


. The College. 


LIGHTING and POWER NOTES. 


Ashtead. — Street LIGHTINGd.— In reference to the 
tender for street lighting, the Council has been informed that the 
Gas Co.'s price was £3 per lamp, and that of the Electric Lighting 
Co. £2 188. 9d. per lamp; there were already nine lamps fitted 
for electric light, which only required new lanterne, at a cost of 
about £8 ; they were therefore saving about £13 a year by accepting 
the Electric Light Co.'s tender, 


— 
TS. 


Е 
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Australia.—HYDROo-ELECTRIC SCHEME.—The project 
for utilising the water supply system of Grafton and South Grafton 
in connection with a hydro-electric power scheme, prepared by 
Mr. W. Corin, of the N. S. W. Public Works Department, has been 
submitted to the Minister. He reports that a new gravitational 
water supply for the two municipalities has recently been provided 
from the Nymboida river, by means of a tunnel half-a-mile long 
and a 22-mile pipe line. There is a fall of 200 ft. in the first mile 
or two on the Grafton side of the tunnel, and by leading a new 
power pipe line for this distanoe, it is estimated that without any 
considerable damming 300 kw. could be developed. The trans- 
mission would be overhead at 22,000 volts to Grafton and 
South Grafton, where energy would be sold in bulk to the 
municipalities at the rate of 24d. per unit. The approximate cost 
of the hydro-electric installation and transmission line would be 


£23,000, whilst the distributing systems for Grafton and: 


South Grafton would involve outlays of £4,300 and £12,000 
respectively. It is estimated that with energy supplied in bulk at 
21d. per unit, and retailed by the municipalities at 6d. per unit 
for lighting, and 2d. per unit for power and street lighting, the 
expenses of the distributing systems would be covered.— Common- 
wealth Engineer. ` 

ELECTRICAL PUMPING PLANT.—The electrical engineer to the 
Sydney Water and Sewerage Board, in his annual report, states 
that the 700-H.P., 5,000-volt induction motor driving centrifugal 
pumps at Crown Street continues to give good service. The cement- 
testing laboratory is fitted with electric heat baths. Motors for 
driving testing machines are also employed. The system of 
i small centrifugal pumps, driven by electric motors, to 
automatically maintain the high levels full, has been extended. 
At Wollongong the electric power plant consists of a 45-Kw., 
2,200-volt, 50-cycle, three-phase generator, direct driven by a 
turbine at 1,000 R.P.M.; the head of 550 ft. under which the 
turbine operates is derived from the main supplying the town of 
Wollongong, and the electrical energy is transmitted to a 50-B. H. p., 
2,000-volt motor-driven pump at the lower dam, a distance of about 
seven miles ; the pump delivers water from the lower to the upper 
dam. At Richmond inquiries are being made with a view to 
adopting electric drive, as the capacity of the present steam plant, 
which is in need of a general overhaul, must be increased. A 
100-H.P. compressing plant, driven by electric motors, has been 
put down near the Marrickville Railway Station, for the purpose 
of supplying compressed air to rock channellers and drills. 
Electric motors totalling 100 H.P. are being installed in con- 
neotion with the rock-excavating plant at the new reservoir in 
Gladstone Park, Balmain. The number of electrically-driven 
pumping stations totals 31.— Commonwealth Engineer. 

ANNUAL REPORT.—The first annual report of the Goulburn 
Council electric lighting undertaking shows a net profit of £1,275 
after providing for depreciation and all expenses. It is pro 
to install additional plant at an estimated outlay of £7,500.— 
Tenders, 


Barnet.—Street Licgutinc.—The North Metropolitan 
Electrical Power Distribution Co. has allowed the U.D.C. $39 in 
respect of diminished public lighting during the June quarter. 


Brandon.—SrREETr LicmriNG.— The North Brancepeth 
Coal Co., contractors for public lighting by electricity, having had 
a sum deducted from their account owing to restricted lighting, 
have informed the U.D C. that unless the balance is forthcoming 
they will be obliged to terminate their contract. The Council has 
decided to take no action in the matter, considering that the 
Council ehould not pay for energy not used. 


Braintree. — Рвороѕер E. L. ScHEME. — The U. D. C. 
has been informed that the canvass for prospective E. L. consumers 
has been favourable, but the matter will now have to stand over 
until the war ends. Mr. H. P. Girling, of Maldon, who undertook 
the canvass, is to be paid £40 out of £50 as agreed upon, and the 
balance when the report, delayed by the war, is completed. 

Broughton.—E.L. ScHEME.— The R. D. C. has decided 
to offer no objection to the proposal of Wrexham T. C. to extend 
the electricity mains to.the parish of Broughton. 


Dartford.— PRICE INcREASE.— The U. D.C. has, owing 
to the extra cost of coal and other incidental expenses, increased 
from October Ist the charges for electricity as follows :—Lighting, 
flat rate, by ld. per unit; ditto, alternative rates for long-hour 
consumers, by jd. per unit; power, by id. per unit. Charges will 
be re-adjusted as soon as coal can be purchased at or near the rates 
in force before the outbreak of war. 

Draperstown (Co. Derry).—PRoPosED E.L.—4A meet- 
ing of ratepayers has appointed a Committee to report on the 
advisability of having the town lighted by electricity. 

Dundalk.—The electrical engineer reports that the new 
storage battery at the power station is nearing completion. The 
six new cells erected recently as an extension of the battery were 

ently connected last week. The first of the two new Diesel 
engines is about to be received from the makers. Several important 
connections have been made, 

Hove.—PnRicE INCREASE.—The Council has decided to 
increase the charges for eleotricity by 20 per cent. during the 
period of the war. 

Ifield.—OvkRHEAD LrNERS.—The P.C., which is about 
to install electricity in place of gas for publiolighting, haa applied 
to the Horsham R.D.C. for permiseion to erect standards in the 
perish for overhead lines. The Roads Committee has been deputed 
to consider the matter and report. 


India.—The electrification of cotton mills in Bombay 
from the power supply of the Tata Hydro-Electrio Works at 
Lonawla is rapidly proceeding,, about a dozen mille having been 
connected at the end of last month. The Pearl and the Simplex 
Mills are the latest additions, both being designed for the electrio 
drive. The Simplex isa spinning and weaving mill fitted with over 
800 looms and 30,000 ring spindles ; the whole of the machinery 
is driven by eight Westinghouse motors aggregating 1,300 B.H.P., 
with two transformer sets of 600 Kw. each. The energy con- 
sumption is about 900 units per hour or 11,000 unite per day, at 
0°55 anna per unit; the annual cost to drive 30,000 spindles and 
800 looms averages about Rs. 1,10,000 (87,833).— Indian Tentile 
Journal j 


Keighley,—PRicE IXOREASE.— The Electricity Com- 
mittee has decided to recommend the Council that, in view of the 
increased cost of production caused by the war, the scale of 
charges for direct-current electricity for lighting, motive power, 
heating and cooking purposes (but excluding electricity supplied 
in pursuance of existing sealed agreements) be increased by id. per 
unit from October lst next inclusive. 


London.—Sr. Pancras.—The B.C. has received the 
consent of the Treasury to the borrowing from the Ecclesiastical 
Commissioners of such a proportion of the £22,530 as will be 
necessary to cover ths cost of the two boilers at the King's Road 
electricity station, now approaching completion. The Electricity 
Committee recommends that a loan of £11,265, the amount 
required at the present time, be taken up. The Finance Com- 
mittee recommends that the sum of £6,413, remaining in the net 
revenue acoount of the electricity department at March 31st last, 
after retaining £4,000 as a working balance, be utilised for the 
relief of the rates. The electricity reserve fund now stands at 
£44,160. 


Milnrow.—The U. D. C. has decided to inform the owners 
of Coral Mill that it is not in a position at present to supply 
electricity. r 


Motherwell,—ÁxNvAL RxPoRT.—Mr. J. A. Wishart, 
burgh electrical engineer, reporte that during the year there were 
generated 3,487,437 units, as compared with 3,620,089 units in 
the preceding year. Owing to restricted lighting thera was a 
decrease in consumption of 82,171 units; power sales increased 
by 55,274 units. During the year 46 new installations were 
connected to the mains. The total inoome from all sources 
was £16,082. 


New  Earswick.— ОтЕвнЕАр LIXRES.— The Flaxton 
Council has again considered the question whether electric current 
should be oonveyed to New Earswick by overhead or underground 
cables, Previously the Council had decided in favour of the latter, 
but the general manager of the York electricity department 
wished it to reconsider its decision, stating that only single poles 
would be erected, and these would be no more unsightly than 
ordinary telegraph or telephone poles. The Council decided to 
adhere to ite previous decision in favour of underground cables. 


New Zealand.— ANNUAL REPORT.—The report of thecity 
electrical engineer, Dunedin, for the year ended March 31st lastshows 
total revenue £57,627, and working expenses £18,799. After pro- 
viding for interest £20,997, depreciation £3,825, and renewal fund 
£10,145, there was a net profit of £3,860. There were 10 999,608 
units of electricity sold, as against 10,155,471 in 1914. The ооп. 
sumers numbered 5,015; the number of motors in use on the 
mains was 845 of 7,084 H.P., and the total generating aud distribu- 
tion coste per unit were 402d. Average price obteined—for private 
lighting, 3°35d. per unit; power and heating, 789d.; and fcr 
tramwaye, '715d. 

The Pablic Works Department is receiving many applications 
for the supply of current from the Lake Coleridge hydro-electric 
scheme. At Tai Tapu, 12 miles from Christchurch, a local butter 
factory is not only changing over to electric drive, but is under- 
taking the distribution of current on a co-operative basis to 
residences in the district. A larger flour mill is to be erected at 
Lincoln to be electrically driven; current is also to be supplied 
to the Linooln Agricultural College. Negotiations are also in 
progress to supply current to Oxford, Hororata, and Cust, and 
other country towns. It is anticipated that the farmers will take 
advantage of electric power for carrying out farming operations as 
a means of cheapening production.— Commonwealth Engineer, 


Peterborough.—PRic& INCREASE.—The Council has 
increased the prioe of energy for power purposes by id. per unit 


as from September 80th. 
Runcorn.—Pnov. ORDER.—The R. D. C. has been 
n T.C. an order 


informed that the B. of T. has granted Warringto 
to supply electricity to the works of the Richmond Gas Stove and 
Meter Co., at Grappenhall, whioh are in the rural ares. 


Sandgate.—Restricrep  LiaHTiNG.— The Folkestone 
Electricity Co. has allowed the U.D.C. a reduction of £210 from 
£486 due for public lighting as the rebate owing to restricted light- 
ing. The Council considers the offer reasonable, but has asked for 
farther adjustments on future accounts. 


South Africa.—NEkw ELECTRIC PLANT.—The annual 
report of the Government Mining Engineer of the South African 
Union, dealing with machinery, shows that during the year 1914 
the chief items of new electrical machinery introduoed were as 
follows;—Transvaal: Eleotrio generators and engines hoiste, 
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locomotives and motors, $201,315 ; power cables, transformers 
bells, telephones, &., £79,406. Оаре Province: Eleotrio 
generators and engines, hoists and motors, £25,649 ; power cables, 
transformers, bells, telephones, &., £12,551. Orange Free State: 
Electric generators and engines, and motors, £4,819. There were 45 
electrically-driven ooal- outters in use in the Union in 1914. The 
number of electric hoists licensed for the transport of passengers 
continues to increase; in the Transvaal, at the end of the year, 
there were in operation 103 induction-motor hoists, with an aggre- 
gate of 53,769 H.P., and 23 Ward-Leonard type hoiste, with an 
aggregate of 25 575 н.р, Of the 162 elevators in the Transvaal 
which came under the supervision of the Mines Department, 157 
were electric; in Cape Provinoe there were 60 electrically-driven 
elevators ; in Orange Free State 4, and in Natal 85 out of a total 
of'89, The number of units of eleotricity used for mining pur- 
poses was 451,988,177. There were nine separate accidents in 
connection with electric plant at the mines, classified as follows :— 
Direct contact with a live cable exposed through abrasion of the 
insulation, 3; contact with a conductor (signal wire), made live 
by its contact with a live cable exposed through abrasion of its 
insulation, 1; accidental contact with the insulated part of 
apparatus, (а) with live parts nominally exposed, 3 ; (5) with live 
parts nominally unexposed, but improperly exposed when live for 
adjustment, 1; misadventure, 1.—S, А, Mining Journal, 


St. Anne's-on-Sea.—Out of a total of 821,191 unita 
used up to July 31st, 44,290 unite were for domestic power. This 
is a big increase compared with a year ago, when the figures were 
28,180. The output of electricity for August showed an increased 
consumption, in spite of a reduction in public lighting, &o. The 
consumers now number 1,661, an increase of over 100. 


Wakefield.—LoAN APPLICATION AND PRICE INCREASE 
he City Council last week was informed that it was anticipated 
that there would be a deficiency on the electricity undertaking, 
and that the Local Government Board had refused to sanction any 


further loans for extensions of the works at present. The Elec- ` 


tricity Committee, however, had decided to apply for sanction to 
borrow £1,000 to meet the cost of providing an additional boiler 
feed pump and a cooling tower at the works, With regard to the 
question of the price of electricity, the Committee recommended 
that the charges for power and lighting purposes be inoreased 124 
per cent. from October lst. 

ANNUAL REPORT —The report of the city electrical engineer 
stated that during the past 12 months 3,132,262 units had been 
sold, whilst the number of consumers showed an increase of 88 at 
1,025. There were 852 motors connected to the mains, with a 
total of 3,398 н.р. The revenue amounted to £18,055, and, the 
expenditure to £10,856, interest and sinking fund charges absorbed 
£6,693, and there was a net profit of £506. It was estimated 
that the revenue of the undertaking would fall by about $900, on 
account of the reduction of lighting in the streets. 


Wallasey, — PLANT EXTENSION. — The Council has 


sanctioned the expenditure of a further £9,000 for the installation 
of new plant at the electricity works. | 


Walsall.—As the new station and plant will not be in 
operation this year the Electricity Committee of the T.C. has 
decided to postpone work on the E. H. r. change over, and concen- 
trate the staff upon the L.T. change over, i.e., the layine of a third 
wire to 105-volt maine and the balancing up of 105-volt consumers 
on the three-wire system. The Committee has approved an exten- 
sion of mains at an estimated cost of £180. 


Windsor,—SrREkT LIaRHTING.— The electrical installa- 
tion Co., Ltd., have again allowed the T.C. & rebate of £17 off the 
past year's account for public lighting. The Council, owing to 
the lighting regulations, has suggested that the present contract 
with the company be suspended, and that terms should be quoted 
for lighting on the reduced scale. 


Worcester.— Mars ExTENSION.—The Electricity Com- 
mittee has decided to extend the maine in Hylton Road, at an outlay 
of £250, in order to supply electricity to Severn Bank tannery. 


TRAMWAY and RAILWAY NOTES. 


Ambleside.—Motor VEHICLES. — The Council has re- 


fused the application of the Barrow-in-Furness Tram ways Co., for 
licences for motor vehicles to ply in the district. 


Ashton. — War BONUS. — An application from the 
tram waymen's Union for a war bonus for tramwaymen working 
on the Manchester section has not been entertained. 


Australia.—SUBURBAN RAILWAY ELECTRIFICATION.— 
When moving the second reading of the City and Suburban Eleo- 
tric Railways Bill in the New South Wales Legislative Assembly, 
the Minister for Public Works stated that the traffic was expand- 
ing so rapidly that it would practically double itself before the 
city railway had developed. During the last four years the train, 
tramoar and ferry traffic had increased 11°24 per cent. per annum, 
and at the same ratio would double itself in 6'5 years. Low level 
and high level underground schemes had been proposed, but the 
one before the House was what was known as the high level under- 
ground railway. It would be placed at a shallower depth than any 
of the other schemea.— 4 % Mining Standard, 


Birkenhead.—FemaLte LaABoUR.—Women conductors, 


all of whom are wives of soldiers, have been introduced on the 
Birkenhead tramways. 


Bradford.—Femate LABOUR.—A deputation from the 
Bradford branch of the Tramway Workers’ Union met a sub- 
Committee of the Corporation tramways and the manager with 
reference to the employment of women on the tramways, the 
manager having publicly stated that owing to large numbers of 
enlistments from amongst his men there was difficulty in working 
the system properly. The deputation stated that the workers 
objected to the employment of women, maintaining that in Brad- 
ford, even more than in other placer, owing to heavy gradients 
and " rush hours " which had no parallel on any other syatem, the 
work was unsuitable for females. There were plenty of men who 
had been rejected for military service, who could undertake the 
work better than women. Ав an organisation they objected to the 
idea until the necessity was proved. The tramway manager has 
indicated that he does not favour the employment of women if it 
can possibly be avoided. _ 


Bristol.—Tramways PuRCHASE.—With a view to 
enabling the negotiations with the company to be completed before 
finally making recommendations, the Tramways Option Committee 
has recommended the City Council to make application to the 
B., of T. for an order extending for one year the period during 
whioh the Corporstion shall be entitled to exercise its present 
option to purchase the Bristol tramway undertaking. An order 
for an extension of time under the Act, if granted by the B. of T., 
will m affect subsequent periods for exercising the option of 
purchase. | 


Burton,—L.G.B. Inquiry.—A L. G. B. inquiry was held 
on the 7th inst. relative to the Corporation's application for a pro- 
visional order to run omnibuses and motor-cars within the borough. 
The borough electrical engineer expressed himself in favour of an 
eleotrio 'bus to carry ita own electricity, the capital expenditure for 
such а vehicle being about £1,200. It is proposed to have an 
experimental service with two or three cars at first. 


Canada.—The Hamilton Hydro-Radial Union has been 


informed that the engineers of the Provincial Hydro Commission 
at work to the south of Hamilton are surveying for an electric 
line, not only from Hamilton to Port Dover and other points on 
Lake Erie, but for a line which will enter into competition with 
those of the Dominion Power and Transmission Co.. as well as the 
steam road of the Т. Н. апа В. The plans call for a hydro-radial 
to St. Catharines and all intermediate points, including a side line 
to Dunnville, Cayuga, &c.— Canadian Engineer. | 

ELECTRIO RAILWAYS.—The annual report of the Ottawa Depart- 
ment of Railways and Canals for the year ended June 30th, states 
that there are now 60 electric railways (includiug street railways) 
in Canada, aggregating 2,052°44 miles of single track. There are 
four railway systems, having over 100 miles of single track, viz., 
the British Columbia, 345 miles; Montreal Tramways, 234 miles; 
Toronto Railway, 133 miles ; and the Winnipeg Railway, 101 miles. 
The passengers carried during the year numbered 794,059,593, and 
the car-miles run were 98,917,808. The total capital expenditure 
is returned at $147,595,342, and the year's net earnings were 
$7,867,546, and after various deduotions for reserve, &c., the surplus 
was $1,873,955. On one-third of the lines there was a deficit on 
the year’s working.— Electrical World. | 


London.—WomeEN Conpuctors —The question of em- 
ploying women as tramcar conductors in London has been put 
forward by the North Metropolitan Tramways Co., but the police 
authorities decline to issue licences, 


North-Eastern Railway. — Heavy FREIOHTr Trac- 
TION.—According to the Yorkshire Post, experimental working on 
the electrified portion of the N.E.R. from Shildon to Newport 
has commenced, and it is hoped that the whole length of the 
Simpasture branch, from Shildon to Erimus Sidings, Newport, near 
Middlesbrough, will be opened for traffic by the end of the month. 

The starting point, Shildon, is the collecting ground for the 
West Durham coalfield, and practically the whole of the output 
carried over the line is intended to feed the enormous blast furnaces 
which are built beside the line at Erimus Sidings, between Thornaby 
and Middlesbrough. 

Carrent is supplied by the overhead system, and conducted by 
two bows from the overhead conductor to the locomotives. Ten 
engines will be employed, nine of which are completed, and have 
made experimental runs. They are of the customary electric loco- 
motive form, with a cab in the middle, with eight wheels, each 
pair of wheels having a separate motor. They have been designed 
by Mr. Vincent L. Raven, chief mechanical engineer, North-Eastern 
Railway, and built at the Darlington Works. 

The electrical equipment has been designed and carried out under 
the supervision of Mr. Chas. A. Harrison, who has recently retired 
from the position of chief engineer of the company. The power 
is supplied by the Newcastle-on-Tyne Electric Supply Co., and the 
Cleveland and South Durham Companies, who have erected several 
sub-stations for the purpose, the pressure being 1,500 volts. 


Nottingham.— FEMALE Lasour.—The City Council 
has decided to engage women to act as tramcar conductors, the 
difficulty of obtaining suitable men having become acute. Prefer- 
ence is to be given to young married women whose husbands are 
on active service or invalided home, and they will receive full rate 
of pay and uniform. 
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Эз NEE ые: 


Southampton, — FEMALE LABOUR. — The Tramways 
Committee of the Corporation proposes to employ women con- 
duotors during the continuance of the war, at a rate of pay of bd. 
per hour, for, as far as possible, eight hours per day and six days 
а week. Eros 


Southport.—ANNUAL RRPORT.— The revenue from the 
tramways for the year ended March 31st last exoeeded that of the 
previous year by $1,574, the total being 220 420. 


Walsall.—WoxEN Coxpucrons.—The Tramways Com- 
mittee is now employing females, to act temporarily aa conductors, 
men being unobtainable for the position. They are being paid the 
same rate as men. ИС 

Women conductors are now engaged on the cars in Wolver- 
hampton. 

Wharfedale.—RArLLESS TrRaction.—Last week the 
inauguration took place of the new raillees route from the 
Guiseley terminus of the Leeds City tramways to Otley. The fare 
is era 5 and the charge from Otley right through. to Leeds 
wW : : 


Wigan.—AsNvAL REPORT.—The report of the general 
manager of the Corporation tramways shows that the proftt on the 
year’s working was £902, as compared with £4,690 in the previous 
year; the traffic receipts were £75.248, a decrease of £2,726, and 
the working expenses £46,177. Interest on capital absorbed 
£13,866. and rent of leased lines £3,662; £13,101 was 

to sinking fund and repayment of mortgage loans, and 
£4,331 was transferred to the renewal fund. The total car-miles 
ran were about 14 millions, and the receipta per car-mile were 
13'07d. a decrease of 0°39d.; passengers carried numbered 
18,811,709, a decrease of about half-a-million. The energy con- 
sumption was 1'461 unite per car-mile. The total capital expendi- 
ture amounts to £481,577. 

FEMALE LABOUR,—Six women conductors were employed on 
the Martland Bridge Mill route last week. i 


TELEGRAPH and TELEPHONE NOTES. 


Australia.—The Postmaster-General: claims to have 
effected a saving of £25,000 by utilising sorap materials, such as 
metal pieces, &c., from old telephones in the departmental work- 
shops. The material formerly largely went to waste. 

Improvements in the telephone service are about to be adopted 
by the Postmaster-General, as the result of a general oonferenoe of 
telephone managers, on a report submitted by Mr. G. H. Morgan, 
telephone manager in Melbourne, and Mr, S. L. Monaghan, assistant 
telephone manager in Sydney, who recently toured America and 
Great Britain. Mr. Spence states that by the "attended-pay 
station the caller is spared the delays and difficulties incidental 
to the penny-in-the-slot-system. It is specially adapted to busy 
centres, and is to be first tried at the central telegraph receiving 
office, Melbourne, and the General Post Office, Sydney. The " no 
delay trunk service is a speeding-up process in the traffic between 
exchanges, workable on certain lines not more than 25 miles in 

It is also intended by the Postmaster-General to adopt a 
soheme, founded on that in existence in America, for the training 
of operators, and the practice of employing women operators on 
night duty is to be extended. 


New Telephone Subscribers,—The Government has 
decided to impose a surcharge on new subscribers to the national 
telephone service. The impost came into operation on September 
8th, and is intended to last during the war. It is, in fact, in the 
nature of a war tax, and will be applicable to the whole of the 
kingdom. Everybody requiring & new telephone service will be 
called upon to make an initial payment of £4. That is the mini- 
mum amount, and the sum may be exoeeded if the installation is 
likely to entail much outlay. The surcharge ia due entirely to the 
shortage of labour occasioned by the war, there having been, owing 
to enlistments and other causes, a considerable reduction in the 
number of men available for telephone extension. Under these 
circumstances the Postmaster-General is unwilling to undertake 
any new work which can be avoided. The object is to sift out 
applications and reject those which are not urgent, so that what- 
ever money is spent may be used to the best advantage. The sur- 
charge must be prepaid. On the installation being made, the 
ordinary tariff rates are enforced. 


The Telegraph Service.—The Retrenchment Com- 
mittee, of which the Chancellor of the Exchequer is chairman, bas 
presented to the Government au interim report, in which it recom- 
mends economies in the public service which cau be carried into 
effect at once and without legislation. The Committee considers 
that certain unremunerative Post Office services should be made 
self-supporting, and chiefly the telegraphic service, on which there 
ie now a loss. If the recommendation is adopted by the Govern- 
ment, as it doubtless will b3, the public may have 18, telegrame 
again. Further, there is reason to believe that the Committee 
recommends that the low Press rates should be increased. It has 
been stated lately that the loss to the Post Office on this 
advantage given to the newspapers is £300,000 per annum,— 
Daily News, 


Union. New motor-driven compressor for refrigerating 


The World's Wireless,—The 7,000 ship stetions in 
the world require over 15,000 Hoensed men to operate them, while 
over 1,000 land stations with a working force of 3,200 men are 
required to handle the business which originates on board, or for, 
these vessels. 'The records of the United States show that about 
2,000 amateurs have been licensed in the past few years to operate 
their own stations. All the best equipped warships carry wireless, 
and & fair estimate of the number of navy vessels at war so 
equipped is Great Britain 500, Germany 200, Italy 200, France 
180, Russia 110, Japan 70, Austria 60. There are also a large 
number of small vessela under Colonial flags. The United States 
has over 300.— 7, and T. Age. 


United States.—The affairs of the United Wireless 


Telegraph Co. have been settled, after long litigation, amd the 
company has been dissolved.— 7. and T. Age. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.— October 25th. Six electrically-operated 
wharf capstans, for the Sydney Harbour Trust. Forms of tender 
from the Engineer-in-Chief, Harbour Trust Offices, Circular Quay.* 

October 25th. For the Commonwealth Department of Defence 
(Navy Office). Supply, delivery and erection of power-station 
pans and equipment for the Commonwealth Naval Dockyard, 


Installation of 
Chief 


VICTORIAN RAILWAWB.— Jannary 5th, 1916. 
automatic sprinklers and thermostats at Jolimont oar- shed. 
Storekeeper, Railway Offices, Spencer Street, Melbourne, 

Bristol,—September 24th. Unwashed small coal for 
six or twelve months, for the Corporation electricity works. 
Mr. H. F. Proctor, Chief Engineer and General Manager, Exchange, 
Corn Street (returnable deposit of 22 2s.). Ж 

Burnley.— September 20th. B. of G. Electrical goods. 
Tender forms from Mr. J. S. Horn, Olerk. 


Dundee. September 27th. Heating and ventilating the 
City Hall Buildings, Dundee. Mr. Jas. Thomeon, City Architect. 


Edinburgh. — October 4th. Corporation. Cast-iron 
intake shaft, pump shaft, &o., for obtaining sea-water for oon- 
densing in connection with the new electricity station at West 
Bank, Portobello, The Engineer, Dewar Place station, Edinburgh. 


Halifax.—September 22nd. Electrical fittings for six 
ae for the B. of.G. Mr, A. T. Longbotham, Clerk, Carlton 

treet. 

London.—Bow.—September 21st. Electrical goods for 
the managers of the Poplar and Stepney Sick Asylum District. 
Mr. 8. G. Wright, Clerk, the Asylum, Devon's Road, Bow, E. 

KENSINGTON.—September 23rd. Six months’ supply of electric 
lamps and fittings for the B. of G. Mr. W. R. Stephens, Clerk, 
Guardians’ Offices, Marloes Road, W. 

Н.М. OFFICE or WoBks.—Ostober Ist. Repair of incandescent 


‘electric lampe, See " Official Notioes " to-day. 


Liverpool.—September 21st. Electric supplies for віх 
months, for the West Derby B. of d. Mr. H. P. Cleaver, Clerk, 
Brougham Terrace. 


Manchester.—September 21st. Guardians of Manchester 
apparatus, 
Specifications from Mr. A. J. Murgatroyd, 23, Stratt Street, Man- 
chester. 

September 21st. Corporation Tramways Department. Supply 
and delivery, up to March 3let, 1916,of best house, furnace and 
anthracite coal, Mr. J. M. McElroy, 55, Piccadilly, Manchester. 
Also same date, (^) making up of uniform clothing, and (с) uniform 


caps. 

Merthyr Tydfil.—September 21st.. Electrical acces- 
вотіев for six months, for the B. of G. workhouse, Particulars 
from the Master. | 


New Zealand. — DUNEDIN. — November 3rd. City 
Council. Supply and delivery of insulated and bare copper wire 
in quantities for a period of two years. Specifications at Electrical 
Engineer's office, Market Street, Danedin.— New Zealand Shipping 
and Commerce. 


Shanghai.—September 24th. Municipal Council. One 
turbo-generator, 5,000 KW., and one or two of 10,000 Kw., complete 
with condensing plant, ic. See “Official Notices" August 20th. 

September 29th.  E.H.T. switchgear, statio transformers, and 
underground cables for 22,000 v., for the Municipal Council. See 
" Official Notíces " August 27th. 

South Africa, —JoHANNEsBURG.— October 9th. Mani- 
cipal Council. Water-purifying plant with a capacity of 75,000 
gallons per 24 hours, for the generating station." 

Spain.—September 30th. Registro de la Dirección- 
General de Telégrafoe, Madrid. The construction and working, for a 
maximum period of 20 years of a central telephone exchange at each 
of the following towns: — Huesca (Province of Huesca); Lorca 
(Province of Murcia); Orihuela (Province of Alicante); Borjas 
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Blancas (Provinceof Lérida); and Aguilas (Province of Murcia). 
À oopy of the Gaceta, containing particulars (in Spanish) re- 
garding the installation of the necessary plant and material, may 
be consulted by United Kingdom manufacturers of telephone 
exchange equipment at the Commercial Intelligence Branch of the 
Board of Trade, 73, Basinghall Street, London, E C. 


Swindon.—September 18th. Corporation. 
steam coal. See “ Official Notices” September 3rd. 


Warrington.—September 22nd. B. of G. Electrical 
goods ("none of German or Austrian erigin") for six months 


ending March 31st, 1916. Mr. Arthur Bottomley, Clerk, Bewsey 
Chambers. 


September 28th. Twelve months’ supply of earthenware conduit, 
for the Electricity Department. See“ Official Notices ” to-day. 


Whittingham, — September 20th. County Asylum. 
Supply during six months, commencing Ootober lst, 1915, of 
various workshop stores. Mr. H. E. Morgan, Clerk and Steward. 


Wolverhampton.—September 21st. Electric fittings 
for six months for tbe B. of G. Mr. F. Harrisen, Clerk. 


Specifioatipns for the items marked " oan be sean at the Board 
of Trade Commeroial Intelligenoe Branch in London. 


* 


Supply of 


OLOSED. 
Australia.— The following contracts have been placed :— 


| P.M.G.'s DEPARTMENT, VICTORIA. 

Item 1, one accumulator battery, Premier type, Perth, £840 ; item 9, ditto, 
South Australia, £315; item 8, ditto, Flinders Island, £906; item 4, 
ditto, Queensland, £205.— Warburton, Franki, Ltd. 

VICTORIAN RAILWAYS DEPARTMENT, 

Carbons for arc lamps, £46 10s. per ton.—Aust. General Electrio Co. 

Kenti insulated wire: item 1, No. 14, solid, £48 5s. per mile; item 2, No. 8, 
stranded, £95 78. 6d. per mile; item 8, No. 6, stranded, £116 108. per 
mile.—R. W. Cameron & Co., Ltd. 

One 80-xw. Silvertown shunt-wound generator complete, £138 10s.—I.-R., 
G.-P. & Telegraph Works, Lid. —Tenders, 

WEST AUSTRALIAN GOVERNMENT TENDER Boarp. 

Metallic-filament lamps: item l, 28. each ; item 2, 1s. each ; items 8, 4, 5 

and 6, 113d. each.—C. Atkins & Co. Aust. Mining Standard, 


Aylesbury.—The U.D.C. has accepted the tender of 


Mr. Thos. Robinson, of Liverpool, for installing the electric light 
at the Town Hall, at £129. 


London.— Messrs. Siemens Brothers Dynamo Works, 
Ltd., have received an acceptance of a tender for the supply of 
Wotan lamps to the G.P.O. for the ensuing six months. 

The G.P.O. has also placed & contraot for Royal Ediswan drawn- 
wire lampa. | 

The General Electric Co., Ltd., has for the seventh time received 
the G.P.O. (eix-monthly) contract for Osram drawn-wire lamps, 
The company has also received contracta for many thousands of 
Osram and Robertson lamps for the Admiralty and the War Office, 

Sr. PANCRAS.—The Electricity Committee reports the purchase 
of the following supplies of coal, in accordance with the B. of T. 
suggestions :— 


1,000 tons Nuneaton Ю.В. nuts, at 925. 6d. per ton, from Messrs. Facers and 
Co., and 1,000 tons Newdegate nuts, at 225. 7d. per ton, from Messrs, 
J. H. Beattie & Co., Ltd., for replenishing stock. 

1,000 tons Newdegate beane, at 215. ton; 500 {опа .in. Hacknall, at 19s. ton, 


‚апа for the deficiency in quantities necessary to be made up over the 
next nine months. 


2,000 tons D.S. Newdegate beans, at 21s.; 1,000 tons D.S. nuts, at 22s. 6d. 

BETHNAL GREEN.—The Guardians have accepted the tender of 
Pope's Electrico Lamp Co., Ltd., for 700 metal-filament lamps, at 
Is. 34d. each; and the tender of Measrs, Drake & Gorham, Ltd., 
for 300 tantalum lamps for £19 8s. 6d. 


Stretford.—The tender of Messrs. Belliss & Morcom 
has been accepted by the Electricity Committee for the supply and 
fitting of new valves for the intermediate cylinders of the engines 
of the last 500. Kw. set, at an approximate oost of £70. 


Sunderland.— Last week the Т.С. accepted the following 
tenders on behalf of the Electricity and Lighting Committee: 


E. H. T. switchgear and meters —Ferranti, Ltd. 
Cable.—B.I. and Helsh Cables, Ltd. 

Transformer oil. —E. Cleaton Rees. b 
Cable.—I.-R., G.-P. and Telegraph Works. 


Walsall.—The tender of Messrs. H. Gough & Son has 


been accepted by the T.C. Electricity Committee, at £455, for 
internal alterations to the sub-stations. 


Weymouth, — The T.C. has accepted the tender of 
Messrs. R. Cox & Son for 100 service boxes, at 98. each. 


НЦ 


FORTHCOMING EVENTS. 


Institute of Metals—Friday, September 17th. At 8.80 p.m. At the Chemical 
Bociety's rooms, Burlington House, W. Annual general meeting. 


Iron and Steel Institute.—'Thursday and Friday, September 23rd and 24th. 
it the Institution of Civil Engineers, London. Autumn meeting. For par. 
ticulars see our “ Notes,“ September 8rd, p. 808. 


NOTES. 


Women Conductors.—At the Birmingham Police 
Court, one Joseph Judd was fined 203. for removing the chain 
of а tramcar after it was full, and for rudeness to the woman 
conductor in charge of the car. The woman burst into tears in 
consequence of his offensive behaviour. The Bench signified ita 
determination to protect women conductors, but the other 
passengers on the car had already shown that if need be they 
were prepared to take the law into their own hands. 


Electricity in Steel Works,—The mew electrical 
plant recently installed in the works of the Central Bteel Co., 
at Massillon, Ohio, U. S.A., has given every satisfaction, as is 
evidenced by the statement of the directors of the company that 
the “ Electrically operated steel mills may be considered a success.” 
The installation was due to the efforts of the Massillon Electric 
and Gas Co., who succeeded in convincing the Central Steel Co, 
that their new steel mills should be elestrically equipped, and 
the result is that electrio power is employed exclusively in the 
operation of this plant. After six months’ work the superin- 
tendent reports that the capacity of the plant is 30 per cent, 
greater than that at which it was rated, and the very firet run of 
steel was marketed and pronounced of satisfactory quality.” He 
also adds that the effectiveness of the electrical installation in 
reducing labour costs has exceeded all expectations. The mill of 
the Central Steel Co. has at present a capacity of 400 tons of steel 
per day, but four additional furnaces are to be erected immediately, 
and these also will be electrically equipped throughout. 


The New York Electrical Exhibition.—Arrange- 
ments are well in hand for the ninth annual Electrical Expoeition 
and Motor Show, which is to be held at the Grand Central Palace, 
New York, from October Gth tothe 16th. The Exhibition will, it 
is expected, surpass those of former years in interest, as the U.S. 
Government, including the Army, Navy, and Treasury Depart- 
menta, and the New York City Board of Education, are uniting in 
aneffort having this object in view ; in addition to which all the 
leading electrical engineering and allied concerns will be present 
with exhibite. As regards the Army, this department will be 
represented by an exhibit prepared at the Springfield Arsenal, 
showing the manufacture of rifles and sabres. The Signal Corps 
of the Eastern Division of the Army will also have a display of the 
communication apparatus used by a modern army in the field, 
including wireless telegraph, telephone, and various other 
signalling devices. 

By direction of the Naval Department, an exhibit is being pre- 
pared, comprising a 5-KW. wireless sending and receiving station 
and the central generating station of a Dreadnought. The U.S, 
Treasury is sending sn interesting exhibit—a “ Money Laundry," 
a machine for washing, drying and ironing paper currency. 

Among the industrial exhibits of interest will bea dairy and 
a bakery, all the apparatus and machinery in connection with 
which will be electrically worked. The American Telephone and 
Telegraph Co. is arranging to give a series of demonstrations of 
the trans-Continental telephone line between New York and San 
Francisco, in connection with which brief lectures will be given 
on the development of the telephone and the construction of the 


trans-Continental line iteelf. The New York Edison Co. will have, 


among other interesting exhibits, a therapeutic display, including a 
model hospital and clinic, with every modern electric appliance 
used in surgery and the treatment of diseases. In addition, 


between 75 and 100 different firms have booked Space at the 


Exhibition. 


New Source of Platinum. — Most of the world’s 
supply of platinum comes from the Russian deposits in the Ural 
Mountains, the average output being about 9 tons a year, while 
only about 300 kg. is derived from other sources. The total supply 
has remained practically constant since 1900, but the price has 
more than doubled during the past 10 years, owing to the increas- 


ing demand for platinum in the chemical, electrical, and dental 
industries, and to the control exercised by a company. Moreover, 


the richest Russian deposits are gradually becoming exhausted, 
The high price of the metal has prompted prospectors to search 
for new sources, but their efforts have generally proved unsuc- 
cessful. However, at Wenden, in Westphalia, according to the 
Génie Civil, in the course of explorations for ores of iron, lead and 


copper, the presence of platinum has been unexpectedly discovered: 


in proportions such that the deposits appear to be amongst the 
richest in the world. А cubic metre of the new ore contains as 
much as 36 to 70 grammes of the metal, compared with a content 
averaging 6 to 8 grammes in existing mines, and rarely exceeding 
40 grammes. The discovery was due to a new method of chemical 
analysis, which was capable of detecting platinum not only in the 
free state, but also in the form of alloys with other metals such 
as silver, which being soluble in nitric acid would have 
without detection under the old methods of test. This fact 
encourages the hope that platinum may be found in other regions 
of similar geological formation to that of Wenden, The Austrian 
publication from which our contemporary derives this information, 
however, observes that the presence of exploitable platinum in 
Germany has not been fully proved. 


Educational.—SovTH-WrsTERN POLYTECHNIC Instt- 
TUTE.—The prospeotus of the day and evening courses for 1915-16 
has come to hand. Classes are provided in the usual engineering 
subjects, under Mr. A. J. Makower and his assistants in electrical 
engineering, Messrs. U. A. Oschwald and B, H, Morphy, - 
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Strike of Dublin Electricians.—On Tuesday last, 


says our Dublin correspondent, all the members of the Dablin 


Union of Electricians strack work, and electrical work in the 
city was consequently brought toa standstill. The trouble arose 
out of the demand of the men for payment of 11d. per hour, the 
prevailing rate being 94d. per hour. The employers refused to 
accede to the demand. Roughly, there are about 30 electrical 
firms in the city. Non-Union men remained at work, and some 
of the masters say they can proceed without the aid of those who 
have gone out. The Corporation electricians аге not affected by 
the strike, there being an agreement under which they must 
remain at work during a local strike ; but the Corporation is bound 
by whatever agreement as to terme may be come to by outside 
employés and employers, About 200 of the men on strike have 
left for Belfast and Glasgow. Several important contracts have 
had to be refused by city firms within the past few months, owing 
to the scarcity of electricians, numbers having gone to croes- 
Channel centres for munitions work. An instanoe has been quoted 
of a junior hand who, some time ago, was earning 25s. per week in 
Dublin, and is now getting 25 in another city. Some of the 
раа employers have advertised for men to fill the places of the 
strikers. 

Mr. J. Gibson, secretary of the Dublin Building Trades Em- 
ployers Association, writing to the Press on behalf of the electrical 
sestion, states that the Electrical Trades Union (Dublin branch) 
came to an agreement with the Association in May, 1914, under 
which they were fo receive 91d. per hour for 50 hours per week, 
resulting in a weekly wage of 388. 64d., " which is as high as paid 
to any skilled worker in Dublin or district, with one exception." 
"The conditions of the electrical trade in Dublin since the war 
started are," says Mr. Gibson, extremely bad, work being scarce 
and many employers finding it almost impossible to pay expenses. 
It has further to be borne in mind that the rate of wages in Dublin 
is as high as paid to any electricians in the United Kingdom with, 
we believe, one exception, viz., London. The increase demanded by 
the men amounts to 76. 34d. per man per week, equal to practically 
20 per cent. When the men demanded this increase of wages we 
offered to consider the question of & bonus to men engaged on 
war work, but no notice was taken of this offer." 


Volunteer Notes, —ENGINEERING INSTITUTIONS' VOLUN- 
TEER TRAINING CORPS.— 
Company Orders.—By Lieut.-Col. O. B. Clay, V.D., Commandant, 


for week commencing September 20th, 1915 :— 
Drills, 6.30-7.30 ; 7.30-8.30. p.m. 


Monda y.—Section 3, Technical instruction; Section 1, musketry. 


at range; Sections 2 and 4, Squad drill or signalling. . 

Friday. —Section 4, Technical instruction; Section 2, m 
at range ; Sections 1 and 3, Squad drill or signalling. 

Attention is called to the fact that the War Office has now 
decided to employ certain Volunteer Training Corps in 
` ‘waterworks, railways and prisoners. 

3ep ВАТТ. (OLD Boys) CENTRAL LoNDox REGIMENT (VOLUN- 
TEERS).—Battalion Orders by Colonel 8. G. Grant (Officer Com- 
manding), Thursday, September 16th, 1915 :— 

Week-end Parade. — Sunday. — The Corps will be visited by 
General Sir O'Moore Creagh, V.C., G.C.B., G.C.&.I., on Sunday next, 
the 19th inst. The Battalion will parade as strong as possible 
at Liverpool Street Station (low level entrance G. E. R.), at 9.30 a. m., 
for entrenching, returning about 4.55 p.m. 

The Qaartermaster will make the necessary arrangements for 
refreshments to be served on the grounds. 

Regimental Sports.—O wing to the large number of entries for 
all the events in the Regimental Sports programme, it is absolutely 
necessary that all preliminary heats for the 120 Yards Handicap, 


and the Pole and Pillow Fight, should be got through in е: 


morning on Saturday next, commencing at 11 o'clock sharp. 

The order of the printed programme will be carried out as far as 
possible. Competitors not answering to their names at the time 
at which each of them starts will be scratched. 

No. 10 Inter-Company Push Ball is cancelled. Another event 
will be substituted, should time allow. 

Commissions.—There are a few vacancies for Commissions in 
the Royal Engineers (Kitchener's Army) open to members of the 
Corps who are engineers by profession. Age, 25-10 years, 
Members desirous of taking up these appointments are directed 

to apply to the Adjutant, at Headquarters, | 

Musketry.—There will be no Shooting at either Bisley or 
Acton Ranges on Saturday next, the 18th inst. 

A. G. JOINER, Major and Adjutant, O.B.C. 


Appointments Vacant.—Chief assistant clerk and 
accountant for Shanghai munici electricity department (£46 
pou jointers (418.) for HM. DX Rosyth. ш 

are given in our advertisement pages. 


The Electrical Photometry of Stars.—In a paper 
read at the meeting of the National Academy of Sciences, 
April 20th, 1915, Stebbins reviewed the recent work on this subject 
carried out at the University of Illinois Observatory. he 
majority of the work has up to the present been performed by the 
utilisation of the selenium bridge. This is mounted at the focus 
of the telescope, and the brightnees of the illumination is indicated. 
by the consequent diminution of resistance, which is measured’ 

a Wheatstone bridge. The selenium bridge suffers from certain 

bilities, the chief of which are that it is especially susceptible 
to temperature changes, and after exposure to light requires con- 
siderable time for recovery. However, it becomes more sensitive 
and extraordinarily more regular with decrease of temperature, so 
that for stellar work it is kept surrounded by an ice-pack, the 
whole apparatus being wrapped up in a blanket, 


The selenium bridge bids fair to be displaced for such work by 
the photo-eleotric cell, which is more sensitive, and has a shorter 
recovery period. The photo-electrio cell has a sensitive surface of 
one of the alkali metals, which is mourted in an exhausted glass 
vesse), with a small residue of inert gas. The effect of light is to 
release electrons from the surface, which ionise the ‘gas, and thus 
a ourrent is produced, the intensity of which is a measure of the 
incident light. —Anowledge. 

Institution and Lecture Notes. — South African 
Institution of Engineers.—At the annual general meeting of 
the Institution, Mr. W. Ingham was elected president, and Mesers. 
Bernard Price and E. G. Izod vice-presidents, The Institution 
passed a resolution offering ita services to the Government of South 
Africa for investigating proposals of a technical nature for the 
benefit of the Empire. ö | 

Train Lighting.—Commenting upon the recent train 
smash at Newark, the Yorkshire Post remarks "the very small 
casualty list is, undoubtedly, a great support for the advocates of 
electricity as against gas for the illumination of railway coachee. 
The greater pert of the express was electrically lighted, and there 
was consequently no fire as a sequel to the smash. In almost all 
the railway accidente of recent years it has been the resulting 
fire which f been responsible for the worst horrors. The promp- 
titude and presence of mind of the cook in shutting off the gas 
supply in the kitchen is particularly commendable.” 


Fires Due to Air Raids.—The British Fire Prevention 


Committee's Air Raid " Warning " as to the nature of the bombs 
used and how to deal with fires arising therefrom, which was 
first published earlier in the year, is now being re-issued in the 
form of a small poster, which can be obtained gratuitously upon 
written application (with stamped and addressed large envelope 
enclosed), from the Registrar of the British Fire Prevention Com- 
mittee, 8, Waterloo Place, London, 8.W. The Warning” gives 
hints in simple, direct language as to explosive bombs, inoendiary 
bombs, purgent fumes, and simple methods for meeting outbreaks 
of fire. It is illustrated with partioulars of the incendiary bomb 
generally used by the enemy. 

A Resourceful Lineman.— The foreman of construc- 
tion in an Arkansas town a few days ago, after the flood had 
prostrated all telegraph lines, was instructed to restore communi- 
cation at all hazards and without an instant's delay. The fore- 
man was resourceful. He chartered a lifeboat and started down 
the stream, which oovered the roadway and fields. In the course 
of a short tims he discovered that he was getting out of sight of 
land. He therefore returned and obtained a mariner's compess. 
He started out again, this time towing a raft of telegraph poles, 
ranging from 20 to 30 ft. in length. He took soundings at the 
first place he thought would be just about right to drive into the 
ground one of the poles, To his surprise he found 53 ft. of water. 
He then proceeded further, and in a short time he discovered that 
he was out of sight of land. An inland lake 200 miles in extent 
had been formed by the flood waters. Under these conditions the 
foreman, not to be dismayed, returned to headquarters and sent an 
urgent message ordering 100 miles of submarine cable and a cable 
steamer to be sent by rail to lay the oable.—7elegraph and Tele- 
phone Age. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with tha 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials.—At St. John's Church, 
Preston Park, Brighton, on September 6th, the marriage took place 
of MR. GEO. FREDK. HILTON, assistant engineer at the Ipswich 
Corporation electricity works, and Miss Kathleen Mary Agate, 
eldest daughter of the late Mr. J. Agate, of Brighton. The 
presents included an oak and silver biscuit box from the Ipewich 
electricity staff. 

Mr. GEORGE VAREY has been appointed chief assistant at the 
Wakefield electricity works during the war; an extra remanera- 
tion of £25 per annum is to be paid to him for the additional 
duties he will be called upon to perform. 

Mn. R. E. LIvESLEY has been appointed shift engineer at the 
municipal electricity works, Stretford, in place of Mr. T. Woodhill, 


resigned. 

Мв. A. E. WILSON, deputy city electrical engineer, Bristol, has 
resigned his appointment, he having been appointed by the War 
Office to the position of electrical engineer to the Chief Engineer 
of the Southern Command. The Electrical Committee recommends 
the City Council (1) to promote Mr. A. J. NEWMAN, who has been 
in the service of the Committee for 11 years, to the vacant position, 
ata salary of £350, rising to a maximum of £400 ; (2) to promote 
Mu. A. J. OSTLER, who has been in the Committee's service for 
14 years, to the position of sub-station enginéer, at a salary of 
£200, rising to a maximum of £250; and (3) to promote Mr. 
I. A. D. PEDLER, who has a record of 154 years’ service, to the 
position of mains engineer, at a salary of £175, rising to а maxi- 
mum of £250. The Committee is also of opinion that it is desir- 
able, owing to the large increase in the size of the undertaking, 
to appoint a boiler-house superintendent whose duties will be 
chiefiy to supervise the combustion of coal with a view to further 
economy in steam raising, and recommends such appointment at 


a salary of £200 per annum. 
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— General.—We ‘regret to learn that Mr. J. С. WHITE, 
of the St. Helens Cable and Rubber Co., Ltd., was operated on 
for ‘appendicitis last week. He is now, however, out of danger 
and progressing satisfactorily. Mr. White is the inventor of the 
patent corrosion-proof fittings that have acted as valuable 
acoessories to O.T.S. wiring in severe situations. 

On the occasion of his marriage to Miss Norah Harding Moss, 
daughter of Mr. Wilfred Moss, of The Knolls, Nanpantan, 
Loughborough, Mr. WM. PEARSON, of the staff of the Brush 
Electrical Engineering Co., has been presented by his colleagues 
with a case of cutlery. 

The marriage took place at the parish church, Harpenden, 
Herts., on Sept. 6th, of Mies Winifred Mary Down, elder daughter 
of Mr. F. J. Down, M.LE.E. of Glengariff, Harpenden, and 
Мв. SELWYN DUDLEY, younger son of the late Rev. Н. Т. Dudley, 
vicar of Whitfield, Glossop. 

We regret to learn from the Tronmonger that M. ADOLPHE 
GREINER, of Liége, president of the Iron and Steel Institute, is 
seriously ill, suffering from an internal complaint. On September 
1st news reached this country of an improvement in his condition. 

Mr. GEORGE DAWKES, who has been appointed controller of the 
Telegraph Department, General Post Office, Edinburgh, in succes- 
sion to Mr. Wm. Smith, who retired in May, has had a wide and 
varied experience. In 1874 he joined the service as a telegraphist 

at Leamington бра, afterwards going to Brighton. His next 
appointment was to the North-Eastern surveyor's district, and later 
he became chief superintendent at Léeds. He was afterwards trans- 
ferred to London as assistant traffic manager in the secretary's office. 

Mr, W. C. P. ТАРРЕВ, M. I. E. E., manager of the Stepney elec- 
tricity undertaking,.is a member of the London Munitions 
Committee. Я — 

The Commonwealth Engineer states that Мв, A. FRASER, elec- 
trical engineer, Sunbury, Vic., has been appointed secorid engineer 
at the new power house, Canberra, N.S.W. Мв. M. C. HENDERSON, 
assistant electrical engineer to the Dunedin, N.Z. Council, has been 
appointed city electrical engineer in succession to Mr. E. E. Stark. 
MR. G. T. EDGAR, who was employed in the electrical engineer's 
office as draughtsman, has been appointed assistant eleptrical 
engineer. 

The елеш of the River Plate states that Engineer ALVAREZ 

CORTES has been appointed manager of the State electric power 
stations of Uruguay. | | ' 
It is announced in the Press that Temporary Lieut.-Colonel 
G£onaGzE R. H. BOWDEN, Royal Fusiliers (City of London Regiment), 
has relinquished his temporary rank on vacating command of a 
battalion. 

Mr. EDWIN С. FLiNT, who for the last nine years has held the 
position of senior estimator in the cable sales department of 
Messrs. Siemens Bros. & Co., Ltd., Woolwich, has resigned to take 
up a position with Messrs, Pirelli-General Cable Works, Ltd. 


Roll of Honour.— CHARLES COOPER, of the Royal 
Naval Division, who was 34 years of age, and formerly worked at 
the Salford Corporation electricity station, has died from wounds 
received in the Dardanelles. 

Lance-Corpl. CHRISTOPHER MooNER, of the 11th Manchester 
Regiment, who has been killed at the Dardanelles, was employed 


by the Broughton Copper Co., Salford, and was in raining as an 


electrical engineer. 

Trooper ARTHUR BIBBY, of the Life Guards, formerly in the 
electric traction department of the L. & Y. Railway, is recovering 
from the effects of gas poisoning, and is now at Birchington-on- 
Sea Convalescent Hospital. 

Private ALEX. MCLAREN рота, of the 6th Manchesters, who 
has died from wounds received at the Dardanelles, was for four 
years a student at the Manchester School of Technology, and in 
1912 received the Manchester University certificate of distinction 
in electrical engineering. | 

Private JoHN W. Нова, of the Signal Section, Royal Eugineers, 
formerly a linesman employed by the Warrington Post Office, has 
met a tragic death while engaged on the repair of a telephone line. 
Capt. Mitcheson, in a letter to his father, states that Private Hogg 
went out to improve the telephone line which had been laid on the 
previous day. For some distance this line ran under some high- 
tension electric power lines. Hogg climbed up one of the poles 
with the telephone wire in his mouth, obviously to put it higher 
up on the pole, and, not realising that the wires above him were 
power wires, placed his left hand on one of them. He was killed 
instantaneously. Capt. Mitcheson pays a high tribute to the work 
of the deceased, and states that he was the hardest working and 
the most cheerful and willing man in his‘section. Private Hogg 
was 23 years old. | 

Private EDWARR Moss, of the South Wales Borderers, formerly 
employed by the Tudor Acoumulator Co. Ltd., Dukinfield, is 
reported missing, and it is feared that he was drowned in the 
sinking ot the Ruyal Edward. 

Private R. HIGHAM, a former employé at Messrs. Dick, Kerr 
and Co.s works, has been wounded in the Dardanelles whilst 
with the Loyal North Lancashires. | 

Lance-corporal BAKER, of the 5th Essex regiment, a member of 
the Chelmsford Town Council, who has been killed in action, was 
for many years employed at the Arc Works of Crompton & Co., 
Ltd., and latterly at the Marconi Works. When war broke out he 
became medical officer's orderly. 

Private VicToR E. CLARKE, 1-6th Manchester Regiment, who 
has been killed in action in the Dardanelles, was on the staff of 
the Old Trafford Dynamo Co., of Manchester, which he joined 
after being trained at the works of Davey, Paxman & Co., of 
Colchester. He joined his regiment on September 7th, and pro- 
ceeded a week later to Egypt for training. 


~ Sergeant E. D. WHARLDELL, of the lith Battalion Manchester 
Regiment, who was on the staff of the National Electric Supply 
Co., of Preston, has bean killed in action in the Dardanelles. 


Sergeant-Bugler WALTER HENRY SLAUGHTER, of the 4th Sussex 


Regiment, who has been killed at the Dardanelles, was engaged at 
the Worthing Corporation electricity works prior to the war. 

, Troop-Sergeant SYDNEY GORDON KERRY, of the Berks Yeomanry, 
who was on the staff of the Reading E.L. Co., has been wounded 
in к in the Dardanelles, At first he was reported to have been 
ki ed. : 

Private OHFFon D HiTOHCOX, who was formerly in the test 
department of the British Thomson-Houston Co., Ltd., of Rugby, 
has been killed in action. He was serving with the Canadian 

Contingent. 


OFFICIAL RETURNS OF ELECTRICAL 
. COMPANIES. 


Tilling-Stevens, Ltd. (formerly W. A. Stevens, Ltd.).— 
ssues on various dates from November 25th, 1913, to August 3151, 1915, of 
£50,000 first mortgage debenture stock, part of a series of which parti- 
culars have already been filed. 


Chamberlain and Hookham, Ltd.—Capital, £100,000 in 
£5 shares (10,000 pref.) Return dated April 15th, 1915. 10,000 ord. and 
8,000 pref. shares taken up. 65 per share called up on 7,298 pref.; £36,490 
paid; £53,510 considered as paid on 10,000 ord. and 702 pref. shares. Mort- 
gages and charges: Nil.“ 


Contraflo Condenser and Kinetic Air Pump Co., Ltd. 
(110,264).—Capital, £80,000 in l shares. Return dated April 12th, 1915. All 
shares taken up. #5. per share called up on 27,000; £9,450 aid; 53, 000 
consideted as pald on 53,000 shares. Mortgages and charges: Nil. 


Lawson's Non-Conducting Composition, Ltd.—Capital, 
10,000 in £5 shares (1,000 ord., 100 defd., and 300 pref.). Return dated 
Хау 18th, 1915. 1,211 ord., 118 pref., and 100 defd. shares taken up. £5 

per share called up on 889 shares; 44,445 paid; 2, 700 considered as paid 
on 540 shares. Mortgages and charges: Nil. | 


CITY NOTES. 


Nairobi Electric Power and Lighting Co., Ltd. 


In submitting the accounts for 1914, the directors add the following 
rative figures :— | 
Units generated xd id $t .. 804, 
Customers опо at December Bist.. е 
Motors connected, в.н.р. .. Me ке 
Private lights connected (8-с.р. equiv.) 10,658 13,745 22,808 
Bereet lighting .. «3 Vs Р 2,000 2,000 2,000 


The schemes for the utilisation of the Thika Falls, for which 
tenders were received and necessary financial arrangements made, 
had to be stopped owing to the outbreak of war. The Treasury 
prohibition of new capital issues being most atringently applied 
when it is a question of using the same outside the United Kingdom, 
has also effectively stopped the company’s schemes. Sanction wae, 
however, obtained for the issue necessary to provide the auxiliary 
steam plant to be erected at Nairobi to prevent the inconvenience 
which would be caused to the community by complete stoppage of 
the development of the company’s undertaking. ‚ . 

Two of the directors were called up for war service, viz., the 
managing director, Lieut.-Commander R. C. Bayldon, R.N., and 
Colonel A. W. Mayo-Robson, A. M. S., in consequence of which the 
board elected their consulting engineer, Mr. Е. W. Monkhouse, £o 
be a temporary director of the company. 


Southern Electric Tramways (Buenos Ayres).— 
The report for the year ended June shows a credit balance, after 
depreciating plant and machinery by 10 per cent., of $87,364, to 
which had to be added $23,293 brought forward. The sum of 
$1,747 is transferred to reserve and $4,368 to contingency account, 


after which a dividend of 2 per cent. is declared and $20,565 is 


carried forward.— Financial Times. 


Direct Spanish Telegraph Co., Ltd.— The board has 
decided to pay, in addition to the dividend at the rate of 10 per 
cent. per annum on the preference shares, an interim dividend at 
the rate of 4 per cent. per annum, free of income-tax, on the ordi- 
nary shares, both for the half-year ended June 30th, 1915. 


South Metropolitan Electric Light and Power Co.. 
Ltd,— The transfer register and register of debenture stock-holders 
will be closed from September 18th to October Ist, 1916, for the 
preparation of warrants for the half-year's interest, payable on the 
lat prox., on the 44 per cent. first debenture stock. 


Manila Electric Railroad and Lighting Corporation. 
A dividend of 14 per cent. for the quarter ended September 30th, 
on common capital stock, is announced. 
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Dundee, Broughty Ferry and District Tramways 
Co.—The directors’ report for the year ending July 31st states 
that the profit (including the sum brought forward from last year), 
after providing for interest on debenture stock, amounts to £3,599. 
From this is deducted the interim dividend paid on preference 
shares for the half-year to January 3186 at the rate of 6 per cent. 
per annum, less tax, £1,354, leaving £2,244. The directors pro- 
pose to pay the final dividend on the preference shares at the rate 
of 6 per cent. per annum for the half-year ending July 3186, lees 
tax, £1,334; to renewal fund £100; to sinking fund for the 
redemption of debenture stock, £400; to carry forward £109. 
Daring the year a portion of the company’s line, 1,540 yards in 
length, was acquired by the city of Dundee, under compulsory 
powers, | 


Dumbarton Tramways Co., Ltd.—Mr. Geo. Balfour, 
chairman, in moving the adoption of the report at the annual 
meeting, said that the directors regarded the result of the year's 
working as satisfactory. The total receipts from traffic and adver- 
tising amounted to £23,304, being a decrease of £259. Receipts 
from interest on deposits and temporary loans and transfer fees 
were £45 less than last year. Traffic and power expenses had 
increased by £340, and general expenses by £44; but, on the 
other hand, maintenance expenses showed a decrease of £485, due 
to the large expenditure made daring the previous year. The 
report was adopted and dividends on the preference shares at the 
rate of 6 per cent. per annum for the half-year, and on the ordinary 
shares at the rate of 14 per cent. for the year, in each case under 
deduction of income-tax, were approved. 


Halifax and Bermudas Cable Co., Ltd.—A divi- 
dend of 3 per cent., free of income-tax, is announced for the half - 
year, making 6 per cent. for the year, carrying £10,049 forward. 


Holophane Co., Ltd.—The net profits for the year to 
June 30th were £7,309, plus £11,623 brought forward, which, 
acoording to the Financier, is to be carried forward. 

International Light and Power Co., Ltd.—The 
directors have declared a dividend of 11 per cent., less British 
income-tax, on the preference shares for the quarter ending 
September 30th. | 

British Aluminium Co, Ltd. — The directors have 


decided to pay a six months’ interim dividend at the rate of 6 per 
cent on the preference shares. 


STOCKS AND SHARES. 


Р) . 


Tos DAX EVENING. 
Tur strength of the Stock Exchange markets is well maintained. 
Plain indications of increased taxation in the near future have 
little of the effect which, in normal times, is associated with such 
reminders of national obligation. In peace days, the hint that 
income-tax is to be raised ie sufficient to force down the prices of 
gilt-edged securities, which, in their turn, drag down a host of 
others. But taxation in these days is different from what our 
generation has been accustomed to in the past; and the call to 
further self-sacrifice which such hints implylis accepted with some- 
thing almost like readinesss, even by those who wonder how they 
are going to stand it. 

American exchange problems are likely to be straightened out in 
the very near future by the issue of a one hundred million pounds 
sterling loan in the United States by the British Government, but 
this factor New York has allowed to become overshadowed by 
the fresh diplomatic difficulties that have arisen between America 
and Germany. These difficulties our cousins seem to take much 
more seriously than we do over here, where the opinion is asstrong 
as ever that Dr. Wilson will notallow his country to be dragged into 
‘ anything likely to lead to open rupture. If the Americans could 
tamely submit to the sinking of the Lusitania and accept the 
"explanations" Germany offered therefor, she will be capable 
of sitting down under any sort of insult or injury, however 
flagrant. This, at least, is a fair summary of much City opinion; 
and the London Stock Exchange declines to suppose that the 
present incidente will end in anything stronger than hot air. 

Meanwhile, events in Mexico and in Brazil are being watched 
with keen attention, sinoe it is held that the latter country is 
struggling gamely through its troubles, and that even in Mexico 
the hopes of settlement need not be postponed indefinitely. At 
the same time, there is not much consolation to be drawn from 
the reported attitude of Carranza as to the futility of further 

negotiations at present. The British Consul at Mexico City 

as forwarded a complete list of the bonds and other securities 
which were removed from the vaults of the Mexican National 
Treasury by the Carranzist forces when they occupied the capital 
last February. These securities are believed to have been 
deposited at Vera Cruz. The list is now available for inspection at 
the Commercial Intelligence Department of the Board of Trade, 
73, Basinghall Street, Е.С. It embraces the names of a very large 
amount of securities, with the numbers of the bonds concerned ; 
so if any readers are unfortunately interested in this matter, they 
should put themeelves into communication at once with the 

ent. | 

One of the features of this week is the pronounced recovery in 
various of the steam railway stocks. Started by a rally of a couple 
of points in Brighton Deferred, the improvement spread to the 
rest of the list. The Brighton Company has just inaugurated a 


new system of third. class Pullman care, and it is thought that 
this enterprising step, and the publicity given to it, have directed 
attention to the low price of the stock. The London and South. 
Western Preference issue, made primarily for the purpose of pro- 
viding funds for the electrification of the suburban lines, has 
braced up to 100. Underground Electric Income bonds had a 
quick rise of 1], and Metropolitans and Districts are both better. 

This change in the aspect of the market has come about in spite 
of the new agitation on behalf of the railwaymen, in which some 
of the authorities who cannot as a rule be accused of championing 
the cause of labour, have recognised a certain amount of justifica- 
tion. With the railway business of the country in the hands of 
the Government, the idea is that dividends are not likely to fluc- 
tuate to any material extent. Some ten weeks’ dividends have now 
accrued in the prices of the Home Railway stocks ; and, as this is 
the " fat " half of the year, Home Rails are being recommended as 
good investments to which can be safely entrusted, at all eventa, 
part of the money realised by the saleof American bonds, of which 
many thousands of pounds’ worth have changed Continents within 
the last few weeks. The immediate outlook is hardly affected by 
the probability of another War Loan before the end of the present 
year ; and it takes very little demand for stock to throw into relief 
the limited nature of the floating supply available to meet it. 

The market for electrical supply shares is dull and heavy. There 
ате а good many sellers about ; some of them are anxious to get 
апу sort of bid for their shares, this being the case, of course, 
where people are obliged to raise money. To quote one example: 
certain shares, nominally supposed to be 84-9, were pressed fer 


. gale by a holder of 25, who insisted upon some sort.of a bid being 


made him. The best offer he could get was 71, 158. below the 
nominal price. We have used fictitious figures, but the company 
is one of the best in the Metropolitan list. Meanwhile, prices аге 
not put down to any noticeable extent. For City Ordinary th 
are a few buyers, and the quotation has hardened to 12}. a 

In the manufacturing group, the principal change is one which 
cannot be traced in our lista. British Insulated Wire have been 
extremely difficult to sell for months past, but within the past 
day or two a buyer has been about, prepared to give 10, or a 
little more. The inquiry no doubt is stimulated by the increase 
ia the interim dividend, which is taken to forecast an advan 
upon the present good rate of 15 per cent. At the current f 
the shares pay just over 7 per cent, on the money, without taking 
into account the possibility of improvement. 

Anglo-Argentine Tramways have receded after their recent 
recovery. The Preferences are both lower, but the 4 per oent. 
Debenture stock at 73 is the turn better, following upon ite rise 
of 14 last week. In the Mexican iesues there is still next to 
nothing going on. Mexico Tramways first gold bonds last chan 
hands about 391, earlier in the month: and the Seconds wi 
the last few days have been done at 36}. Rio Tramway bonds 
are more active about 88, the 5 per cent. second bonds keeping about 
71. The Home Tramway descriptions are quiet. British Electric 
Traction 5 per cent. Debenture stock was bought the other day at 
79, and 63 was paid for the 44 per cent. second Debenture stock. 

Canadian Utilities have been moving sharply in price as the 
American Exchange rose and fell. Canada is represented on the 
Financial Commission now assembled in New York to consider 
the establishment of a credit on behalf of the Allies. The 
prosperity of the United States industrial companies is described 
as “almost scandalous” by some of their own participants in the 
money now being made; and there is a good deal of inquiry for 
most Canadian issues. Canadian General Electric Common, haw- 
ever, is somewhat neglected at about 107, the Preference having 
been done recently at 1083. Vancouver Power 4} per cent. Deben- 
ture stock was picked up at 62 a few days back, and Shawinigan 
Water changed hands on Monday at 122, there being also a little 
demand for the company's 4j per cent, Perpetual Consolidated 
Debenture stock in the neighbourhood of 874. Consolidated Gas 
and Eleotric Light of Baltimore Common stock is good at 108. 

Activity is developing more and more in the shares of the Vio- 
toria Falls Power Company, and this week the price of the Pre- 
ference has spurted to 178. 3d., the Ordinary rising simultaneously 
to 58. 6d. The 51 per cent. Second Debentures are changing hands 
between 86 and 87. Added to a decided revival in Kaffir shares has been 
the turning off of the tap in Victoria Falls Preference whioh 
has had the effect of keeping the price depressed for some time 
past. Whether all the shares have been taken or not we cannot 
say, but a great many were abeorbed just lately, and have gone into 
good hands. 

The Telegraph market is slightly erratic. Great Northerns are 
£2 down, Eastern Telegraph Preference shed 4 points. Eastern 
Ordinary is a little lower, but Anglo-American Deferred at 21? ів 
4 up. Marconis are a quiet, rather uninteresting market. 
Americans, after being 15s. 6d., recovered a few pence, bat 
Canadian Marconis remain dull at 5s. 9d. New York Telephone 
4 per cent. rallied to 984, on the fall in the American Exchange. 
It is difficult to see how these can be worth holding by British 
investors, who have greater attraction offered them, in the way of 
security and intereat, in home-grown stocks and shares. On 
Direct Spanish Ordinary shares, an interim dividend of 4 per cent. 
is declared, and on Globe Ordinary the usual quarterly payment of 
& florin will be made at the end of this month. 

The rubber share market is scarcely so animated as it was at 
the end of last week, when dealings were on quite a healthy scale. 
Supplies of the raw material are arriving in bulk, and these no 
doubt tend to keep down the price of the produce. But the com- 
panies as a whole are doing well. The armament group is better 
again ; and in copper shares a slightly improved tendency became 
noticeable upon American buying of some of the favourite copper 
properties, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Нома ELEOTBiCIIY Companies, 


Price 
Dividend, Sept.14, Riseor fall Yield 
1914, 1915, this week, p. o. 
Brompton Ordinary .. T . 10 73 


— £618 4 
do. 7 Per cent, Pref, ee ee 1 74 — 4 16 7 
Oharing Oross Ordinary * Ve : — 6 13 4 
do. do. do. 4 Pref. ee 4 8 з 6 0 0 
do, do. City Pre t ee ee 4 8 — 6 0 0 
do. 4 Deb. ee ee ee ee 4 80 — 5 0 0 
Chelsea ee ee ee es ee 5 44 xd — 6 17 8 
do. 4% Deb, ee ee ee ee 44 88 = 4 17 10 
City of London $5 "a è 9 124 +i 7 3 0 
do. do. 6 per cent. Pref, 6 102 — 5 11 4 
do. do. 5 eb. ee ee ee 5 100 — 6 0 0 
do. do. 44 Deb. ee ee 44 85 — 5 6 0 
County of London ee ees ee 1 1 ха —ͤ—é 6 16 7 
о. do, брег cent. Pref, .. 6 10} xd — 6 0 0 
do, do. 18% Deb. .. • .. 4 90 — 5.00 
do. do. 2nd Deb. æ. 4 85 — 5 6 0 
Kensington Ordinary .. se oe 9 — 7 4 0 
London Electric .. m oe 4 1 — 8 B 4 
do. do. 6 per cent. Pref, 6 4 — 6 6 4 
do. do. 4 eb. ee ee 4 80 = 5 0 0 
Metropolitan * Р еа i 2 — зоо 
о. т cent. Pref, 4 — 6 0 0 
do. 4 eb. ees ee 4 90 TUM Ш 0 0 
до, © es ee 70 -— 5 0 0 
Bt, James’ and Pall Mall vi ow 10 63 — 7-8: 2 
do, do, do. 7 percent.Pref. 7 6+ — 5 12 0 
do. do. do. 8% ер, ee ee Bà 70 — 5 0 0 
South London ee ee ee ee 6 N енә 6 19 0 
Westminster Ordinary .. ee ee 9 6 — 618 4 
do. 43 Pref, ee ee ee 44 4 — 5 9 0 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am, Tel, Pref, ee ee ee 6 98 — 6 2 6 
do. Def. .. F is 14 213 + 4 618 0 
Chile Telephone ee es ee ee 8 9 — i 6 8 0 
Cuba Bub. Ord. ee ee ee ee 5 — 6 1 8 
do. Pref. ee ee ee ee 10 15 — 6 18 4 
Eastern Extension ee ee ee 1 112 => *6 17 0 
do. 4 De . ee . 4 19 тё, 5 2 1 
Eastern Tel, Ord.. . ee . . 1 115 —1 *6 18 0 
0. Pref, ae ee ee Bå 66 — E! 5 6 0 
do. 4 Deb. ee ee se 4 81 — 4 19 0 
Globe Tel, and T, Ord, ee ee ee 6 93 ara *7 0 8 
do. rel, .. es ee 6 91 — i 6 8 0 
Gt. Northern Tel, se ee ee 22 B3 } 2 6 18 4 
Indo-European ee ee ee ee 10 60 — 6 10 0 
Marconi ee ee ee ee ee 10 215 — b 5 8 
New York Tel, 43. . es ee es 44 93 + 4 4 11 1 
do. Pref, ee ee 6 1 = 5 6 8 
Tel. E U Deb. es ee ee ee 44 80 — b 0 0 
United L] Plate Tel. ee ee ee 8 b — 8 6 6 
do. Pref, ee ee 6 4 — 5 2 1 
West India and Pan, .. ax Ls 1 1 — 817 9 
Western Telegraph ee [E ee 1 11 — *6 17 0 
do, 4 Deb, ee ee 4 Bl w— 4 16 5 
Home Raits, 
Central London, Ord, Assente T 4 11 Е 512 1 
Metropolitan „ө T ee ee 1 24 +4 5 2 0 
do, District .. . Ni 14 + { Nil 
Underground Electric Ordinary ss "МИ 1 — Nil 
do, йо, “ А * .. ee Nil 5/9 — Nil 
do. do. Income ee 6 72 +1} *9 10 8 
Forsien Trams, &0, 
Anglo-Arg. Trams, First Pref, са Hd 82 — 7? 6 8 
do. and Pref, ee ee 6 81 -— B 9 2 
do. 4 Deb. ee ee 4 73 + 5 9 7 
do. 4 Deb. ee ee 44 72 = 6 5 0 
do. b b. ee ee 74 а 6 16 2 
Brazil Tractions ee ee ee ee 83 41 те 7 9 0 
Bombay Electric Pref, ee ee ee 6 102 NP 5 11 1 
йо. 44 Deb. ee ee 4 87 em b 8 0 
Mexico Tramm T eo oo Ni 83 -— Nil 
do. 5 percent. Bonds .. — 40 — Nil 
do. 6 percent. Bonds .. — B5 — Nil 
Mexican Light Common ee SO Nil 25 — Nil 
do. у as ee 65: Nil 80 — Nil 
do. lst Bonds ee ee — 40 — — 
Adelaide Bup. 6 3 cent, Pref, e. 6 б — 6n 0 
do, b b. ee ee ee b 98 — 6 2 0 
Й MANUFACTURING COMPANIES. 
Babcock & Wilcox ee es ee 14 245 = 6 8 5 
British Aluminium Ord, - wo б " — 4 11 
do. Pref, ee ee 6 18/ = 6 9 
British Insulated Ord. .. ee es. Ab 1 — 3 1.3 
do. Pref, ee ee ee 6 — 5 2 2 
do. 4 De t.. ee ee ee 4 68 — 6 1 4 4 
йо. 6 р. lien ee ee ee 6 101 „ту 5 19 0 
Callenders .. - oe ee „ә 36 11 — 6 16 4 
do, b Pret... . ee ee b 44 = 6 11 8 
do. 4 Deb, B ee ee 44 92 — 4 17 9 
Castner-Keliner . oe ае 15 83 — 412 6 
Edison & Bwan, £8 pd. ee ee Nil 11/- тар Nil 
do, do. 4 Deb. .. ee ee 4 58 = 6 18 0 
Electric Construction oe oo 6 13/. — 9 48 
о. до. Pref, ee ee 1 19/- = 1 1 4 
Gen. Elec, Prein. 6 94 — 6 6 4 
Henley .. ee . ee 20 14 — 8 8 В 
йо. 4 Pref ee ee 4 45 — 5 0 0 
do. 4 Deb, ee es se 92 — 4 17 9 
India-Rubber * as ee ca D 8? — 514 8 
Telegraph Con, .. s EA SQ 20 81 — 715 0 


* Allowance made for dividends being paid free of income-tax, 


Direct West India Cable Co., Ltd.—A dividend of 


3 per cent., free of income-tax, is announced for the half-year, 
making 6 per cent. for the year, carrying forward £63,319. 


British Insulated and Helsby Cables, Ltd.—The 


directors announce an interim dividend of 5 per cent. actual on the 
ordinary shares on account of the current financial year, 


MARKET QUOTATIONS. 


IT should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances. 


Wednesday, September 15th. 


Latest Fortnight’s 


CHEMICALS, &о. Price. Ino, or Deo. 
a Acid, н hlorio ee ee por сті, ee ee 
а „ Міо... ee ee oe ” 17 =e 
а n jo ee ee ee per Ib, 1/- e$ 
а n Sulphuric ee ee ee per сті, sis Y 
a Ammoniao Bal ee ee ee " #49 ee 
a Ammonia, Muriate (large crystal) per ton £40 T 
a Bleac powder ee ee ee a £9 T» 
а Bisulphide of Carbon ..  .. = £23 .. 
а Вогах ee ee ee ee ee и £23 
а Sulphate ee ee ee K £28 
a L " Nitrate se ee ee н ee 24 
а н White Sugar ee ee м ee 
a » Peroxide ee ee ee " эө 
e Methylated В irit . ee se per gal, .. ee 
a Potassium, Bichromate, in casks per Ib. Bad. z 
a Potash, Caustic (88/90 %) per ton T .. 
&a и Chlorate ee ee ee per 1р, 1/43 ee 
a м Perchlorate ee ee " 1/6 se 
a Potassium, Cyanide (98/100 %).. ió Nom, ee 
(for mining purposes only) 
а Bhellac ee ee ee ee per owt, 65 / ee 
2 Bulphate of Magne ee ee рег ton .. .. 
a Bulphur, Bublimed Flowers ee м &11 10 ee 
a н Recovered ee ee м &8 ee 
a н Lum N ea $3 ls £8 10 $5 
a Boda, Caustic тым тола %) ee н ee . 
a м Chlorate ee oe ee per e a 
a ee ee on per п е es 
a Bodiam Bichromate, casks .. per lb. 5а, m 
METALS, &o, 
b Aluminium Ingots, in ton lots .. per ton T ee 
b m Wire, in ton rx M 
hes, in ton le : 
b ee , 0 ee м e ee 
p Babbitt’s metal ingots .. .. „ £50 to £291 s 
c Brass (rolled metal T to 19" basis) per lb. 1/1 to 1/1 id. to id. do. 
c м Tubes (solid drawn) is » 1/ to 1/1 A 
o c o£. n 1/1 to 1/14 и 
c Copper Tubes (solid drawn) d 1/12 to 1/14 vs 
a м Bars (best selected). рег ton £98 T 
E м Bheet ee ee со ы £98 ES 
2 4 1 trolytic) Bars 5 s p £1 10 dec 
4 + ® c ы o s e £101 #1 10 dec. 
d „ » Rods „ £90 £1 10 dec. 
d č n " Н.О, Wire per lb, lid. zd. dec. 
7 Ebonite Rod se ee se С м 8/- ee 
f н Bheet ee ° ee и oe 
m German Silver Wire " 110 
h Gutta- , fine ба os » 6/10 ss 
h India-rubber, Para fine " 3/42 ee 
i Iron (Cleveland warrants)... per ton 64/10 84d. dec. 
1 „ Wire, galv, No. 8, P.O, qual. " £26 .. 
g Lead, English Pig ee ee ee " £24 15/- ine. 
g Mercury 5 ee өө ee per bot, £16 15 10/- dec. 
e Mioa (in original cases) small .. per lb, 4d. зо 2/6 өө 
e » ы м medium ж! 8/- to bJ- . 
е " „ large а 6/6 to 10/6 & up. T 
0 Niokel, sheet, wire, &0, .. өө " Nom. ee 
p Phosphor Bronse, plain са 8 н 1/1 to 1/ 
S. cs „ tolled bars & А 1/2 to 1 45 
P » rolled strip & sheet "i 1/83 to 1/64 * 
o Platinum ee e- ee ee per os, 185/- Фе 
d Silicium Bronse Wire ee ee per 1р, , 1/8 * 
r Steel mn pr Te Бн өө ee рег ton £85 £5 inc. 
g Tin, Block (English) .. .. „ £151 £1 10 inc. 
n Wire, Nos. 1 to 16 .. ee. per lb. 2/1 T 
White Anti-friction Metals .. рег ton £52 to £194 2 
Zinc, Bh't (Vieille Montagne bnd.) Ы Nom, - 
Quotations supplied by— 
a G. Boor & Co. h Edward Till & Co. 
b The British Aluminium Co., Ltd, i Bolling & Lowe. 
c Thos. Bolton & Sons, Ltd. k Morris Ashby, Ltd. 
d Frederick Smith & Co. 1 Richard Johnson & Nephew, Ltd, 
e F. Wiggins & Sons. п P. Ormiston & Sons. 


f India-Rubber, Gutta- Percha and o Johnson, Matthey & Co., Ltd, 
Telegraph Works Co., Lid. р 
g James & Shakspeare, г W. F. Dennis & Co, 


Electro-Bleach and By-Products, Ltd. - Mr. H. J. 
Mackinder, M. P., presiding at the annual meeting held at Man- 
chester on September 9th, said that the company did not com- 
mence manufacturing until January. Daring the eight months 
of this year an interim dividend had been paid, which told the 
meeting that, in the directors’ opinion, they had not worked at a 
loas, but they had had difficulties. He was not certain whether it 
was fortunate to be the succesaors of a bankrupt company, because 
the public was very slow to come forward under such circum- 
stances. The company was struck by the war before the payment 
of capital was completed. The last call was not made until last 
October; every penny had now been paid up,— financier. 


Liverpool District Lighting Co., Ltd.—An interim 
dividend at the rate of 4 per cent. per annum for the past half- 
year is announced. 


Stock Exchange Notice.—The Committee has ordered 
the under-mentioned to be quoted in the Official List :— 
Metropolitan Railway Co,—£500,000 5 per cent, preference stock, 
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ELECTRIC VEHICLES IN LAUNDRY 
SERVICE. 


Tmar the electric vehicle is especially adapted to house-to- 
house delivery and other transportation requirements 
demanding frequent stops is indicated by the fact that 
American department stores, bakeries, breweries, laundries, 
&c., have adopted its use on a large scale. In fact, the 
largest transportation delivery fleets in the world are chiefly 
composed of electric vehicles. It is significant that these 
fleets are a result of repeated orders extending over a period 
of 10 to 15 years. "The following is a table of some of the 
largest electric fleets in the United States :— 


Ward Baking Co. ... ve yee iss .. 610 

Adams Exprees Co T ane iss .. 826 in two cities 
American Express Co. ... а ves „% 2230 „ а 
Jacob Rupert see eee eee see eee 145 

George Ehret Brew 105 Ses Ses ... 136 
Commonwealth Edison Co. SA TE ds» DA 

New York Edison Co. = ХР n .. 130 

Gimbel Brothers * dav 2 ss 119 

Carson, Pirie & Scott 67 

Marshall Field Co 230 


FLEET OF ELECTRIC VEHICLES FOR LAUNDRY DELIVERY SERVICE, 


successful organisations usually approach their transporta- 
tion problems upon a practical engineering basis. Unfor- 
tunately thousands of smaller concerns and individuals buy 
motor delivery wagons with but a small conception of their 
suitability for a particular service. 

The Electric Vehicle Association, U.S.A., while promot- 
ing the sale and use of electric vehicles for all purposes, is 
also conducting investigations with a view to ascertaining 
lines of business particularly suited to the electrics. As 
soon as these applications become thoroughly known, the 
operating costs and other data are systematically distributed 
to users in that class. 

One of the industries that has been under examination by 
the Association for some time is the laundry business. In 
no other delivery service can the electric be applied to better 
advantage than in laundry work. Not only are its inherent 
reliability, simplicity of operation, and cleanliness, features 
which every laundry delivery service should have, but also 
its satisfactory performance and economy of operation in a 
house-to-house delivery are points which should appeal 
strongly to the clear-headed business man. A successful 
user of electrics is the Brunswick Laundry, of Jersey City. 

The proprietor states that he is “fully convinced that 
the electric is the very best thing for house-to-house 
delivery. After three years’ experience, during which time 
we have added to our fleet gradually, so that we now 
operate 18 electrics, with two more on order, I feel that I 
have had ample opportunity to observe the results of electric 
delivery service and compare them with other methods of 
delivery. We bought our first electric three years ago, and 
it gave such excellent results, that when the time came to 
enlarge our equipment, I decided to dispose of our horses 


and wagons, and buy electrics.” “The 18 
electrics have not only done the work of the 40 horses 
which I formerly owned, but also take care of unusually 
heavy increase in business." 

*[op:rated my electrics under this plan, at a general 
average of $10 a month per car. As my electric delivery 
wagons averaged 20 miles per day during this period and 
figuring on 300 working days to the year, it will be noted 
that the cost for current per mile was about 2 cents. 
As for repairs bills, I find that they are a negligible 
quantity in electric vehicle operation. I have paid just $16 
for repairs on our first electric, which we have used con- 
stantly for over three years, and that was for new chains 
and sprockets. Compare this slight expense with the bills 
for wagon and harness repair, horse shoeing, veterinary 
service, &c. We are saving something over $600 a 
month by operating electrics. The initial cost is, of course, 
comparatively large, yet when the extreme longevity of the 
electric—10 to 15 years or more—is considered, the cost 
per year is very low. In addition, I consider the adver- 
tising value of the electric in the laundry business worth 
considerably more than the interest would be on the initial 
cost. 

* The batteries which we use in our electrics are the 
nickel-iron type, and although the manufacturer guarantees 
them for four years, I am counting on 
getting about eight years out of mine.” 

“Tires, I find, will last from 13 
to two years on an electric. The 
average life of the tires on the six 
gasoline trucks which we use for very 
long hauls is from three to four 
months. As some one has said, an 
electric never wears out.“ 

* Qur electrics make on an average 
25 miles per day, visiting all the outly- 
ing suburban districts. Some of our 
best drivers deliver as many as 900 
bundles per week and make an average 
of 32 miles per day...... During 
the most severe snowstorms last winter 
our electrics made their usual number 
of trips in the same average time. 
There is something about the powerful 
motor of an electric that enables it to 
plough right through the snow which 
no gasoline truck, in my experience, 
- has been able to do as well. Several 
times our gas cars were stalled and had to be towed 
п en The same men who had been driving our horses, 
and had probably never touched the steering wheel of any 
automobile before, learned to operate the electrics in a little 
more than a day..... I am fully convinced that for 
laundry delivery service the electric is the most efficient and 
economic vehicle.” 


FIELD TELEPHONES. 
By CHARLES R. DARLING. 


(Abstract of paper read before the ROYAL SOCIETY OF ARTS, 
July 28th, 1916.) 


In this greatest of all wars, the combatants on both sides find that 
the telephone is an indispensable adjunct in the conduct of opera- 
tions in the field, By its aid communication is established between 


the various units, guns are fired according to orders conveyed by 


telephone from the battery observer, and in nearly all cases where 
it is necessary to keep two or more stations in touch the telephone 
is used. Flag signalling, being too conspicuous, has practically 
been abolished ; and the present war has rightly been termed a 
" telephone war." 

The telephones to which we are accustomed in civil life are 
unsuited to military operations for two reasons. First, they lack 
portability ; and, secondly, they are not provided with a means of 
transmitting messages by Morse code in the event of speech being 
inaudible. It has, therefore, been necessary to design special 
instruments for use in the field. 

The usual arrangement of parts in field telephones follows on 
the lines indicated in fig. 1. The primary circuit consists of a 
battery, B, connected to the primary winding of an induction coil, 


—— | 
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P, and to the vibrator or buzzer, v, through the key, v K. The 
microphone or transmitter, M, is placed in parallel with the 
buzzer, and may be brought into the circuit by means of the key, 
M K, The secondary circuit consists of the receiver, R, one end of 
which is connected to line and the other end to the secondary 
winding, 8, of the induction coil, which in turn is joined to earth 
through a condenser, C. The arrangement at the other end of the 
line is identical with the foregoing, and to eetablish communica- 
tion the operator at either end connects the line to the terminal L, 
and attaches the terminal E to an earth.pin driven into the 


L 


EE . 


Еа. 1—TyPicaL CIRCUIT OF FIELD TELEPHONE, 


ground. In different forms of field telephones this circuit is 
modified in various ways. Most modern instruments possess a 
third termina], placed between the condenser and the secondary 
winding of the indnotion coil, so that the condenser may be cut 
out or brought into the circuit as desired. In the Stevens tele- 
phone the induction coil serves to operate the buzzer; in the 
Service instrument, known as the D Mark III,“ the buzzer 
windings perform the functions of the induction coil, and a 
second receiver, inserted in parallel with the first, is provided. 
The circuit shown in fig. 1 may, however, be regarded as the 
fundamental type upon which the others are based. 

In the regulation Servioe telephone the battery consists of two 
"dry" cells, of external dimensions 31 х 14 x 14 in., connected 
in series. 


Operation. Current Useful life Final 
Two cells in series used. (amperes). of cell. voltage. 
Using simple buzzer 02—08 15 hours 1˙2 or less 


Using polarised buzzer... 
Speaking through micro- 
i phone ove eee t.. 0'2—0'4 19 )» 


Frequent renewal of cells is necessary when the telephones are 
in active use. The best clue to the condition of a cell is furnished 
by the readings of a voltmeter placed across ite terminals, and any 
cell showing a less figure than 1'3 sbould be replaced by a new 
one, Voltmeters used for this purpose should be of the moving- 
coil pattern, and capable of reading accurately to ү; volt. 

The induction coil used in field telephones is usually 2 to 3 in. 
long. The resistance of the primary winding is about 0°5 ohm 
when used with a simple buzzer, and about 3 ohms when in 
conjunction with a polarised buzzer, as in the D Mark III.“ 
The secondary winding possesses about 30 times as many turns as 
the primary. 

The buzzer or vibrator serves the double purpose of acting as a 
call-up, and also as а means of transmitting messages by Morse 
code. Inthe simple form, the action is identical with that of an 
ordinary electric bell. Referring to fig. 1, the buzzer v is seen to 
consist of two windings, through which the current from the 
battery divides. These windings are provided with iron cores (not 
shown in the drawing), and the path of the current is continued 
through the iron armature D, and the adjusting screw a. When 
a current passes through the windings, the cores are magnetized, 
and attract the free end of D, thereby drawing it away from A and 
breaking the circuit. The cores then lose their magnetism, and 
the armature springs back and renews contact with a, thus 
restoring the circuit. The rapid to-and-fro movement of D gives 
rise to a buzzing sound, whence the arrangement derives its 
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name. As the buzzer is in circuit with the primary of the induc- 


tion coil, every make and break of the current caused by the vibra- 
tion of D will give rise to an induced current in the secondary, 
which, passing through the line circuit, acts on the receivers so as 
to reproduce the note emitted by D. The key, v K, is used as a 
Morse key for the purpose of sending messages, a long contact 
representing a dash," and a short contact a dot.“ 

The objection to the simple buzzer described, which is used in 
the Service "D Mark II " field telephone—now becoming obsolete 
—is that the note lacks sharpness, and is not suited to the rapid 
transmission of messager. In the Stevens field telephone the core 
of the induction coil, which becomes magnetised when a current 
passes through the primary, is used to attract the armature, a plan 
which simplifies construction by dispensing with the separate 
buzzer coile. A polarised buzzer, such as will be described later in 
connection with the " D Mark III" telephone, is preferable to a 
simple buzzer, as it requires less current to work and gives a 
sharper note. 

For economy of weight and space, the receivers of field tele- 
phones are made in the watch form, wound with coils of 
combined resistance about 200 ohms. For convenience of re- 
wiring, the terminals are, or should be, placed on the exterior of 
the case. 

The microphone or transmitter consiste of a replaceable capsule 
contained in a metal case, the top of which screws on to the lower 
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portion, and holds the capsule in position. The capsule contains a 
carbon block, with cavities in its upper surface, which are filled 
with small spherical granules of carbon. Touching the granules 
is a carbon disk, protected from moisture by a covering of mica. When 
in use the current from the battery passes through the granules, and 
when the carbon disk is vibrating, the area of contact at this part cf 
the circuit is constantly changing. This results in changes in the 
strength of the current, and, as the primary of the induction coil 
is in the circuit, induced currents are produced in the secondary 
and its connections, which cause the diaphragm of the receiver to 
vibrate in unison with the diek of the capsule. 

Although not essential to the transmission of sounds, а con- 
denser, inserted in the line circuit, is a useful adjunct to a field 
telephone. It is made up of alternate sheets of tin-foil and para- 
fined paper, and possesses a capacity of йу to ,4, microfarad. А 
condenser, whilst stopping the passage of direct currents, permits 
alternating currents to pass through, although somewhat impaired 
in strength. Owing to this property, a pair of field telephones, 
with their condensers in circuit, may be attached to an existing 
telegraph line, and messages sent withoutinterference. The direct 
currents used in telegraphy cannot pass through the telephones 
owing to the condenser; the alternating currents due to tke 
telephones do not affect the telegraph instruments; and hence 
both operations may proceed simultaneously. This fact is fre- 
quently taken advantage of in the field. Itis also customary to 
use а condenser in the circuit when tapping a telephone line, as 
less current is then diverted through the instrument ueed for 
tapping, and the communication from end to end is not anduly in- 
terfered with. In the D Mark II telephone a condenser is per- 
manently in the circuit; in more modern forms, such as the 
D Mark III, Stevena, and Siemens instruments, the use of the 
condenser is optional and is only resorted to for the special 
purposes mentioned above, 

The use of an earth return for a field telephone has the advantage 
of saving a second line, with the attendant trouble of laying ouf. 
Contaet with the ground is secured by means of a pointed iron 
pin, about 14 in. long and 3 in. in diameter, which is driven in to a 
depth of several inches. This pin carries a terminal, and is con- 
nected to the telephone by a short wire, In damp ground a pocket- 
knife, or even a wire inserted into the ground, gives sufficient 
contact. In dry, sandy ground it is difficult to secure a good 
" earth," and it is necessary to pour water round the pin. Should 
this fail, a return wire must be used. 

In the D Mark III and Siemens telephones a metal base, per- 
manently connected to the earth terminal, is provided, во that 
when placed on the ground an earth-pin is unnecessary. The 
International Electric Co. provide a special heel-plate, to which a 
wire from the telephone may be attached, во that a telephonist 
may use his instrument whilst walking. 
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Fic, 2.— CIRCUIT OF D MARK III FIELD TELEPHONE. 


The Service D Mark II pattern was much used at the com- 
menoement of the war. It superseded an older and smaller form 
known as the Mark I, but is in turn being rapidly replaced by the 
Mark III. It possesses a simple buzzer, mounted with the induc- 
tion coil on a fibre block. Beneath this are placed two dry cells, 
and а metal box containing two condensers, one of which is con- 
nected permanently to the line circuit, and the other placed across 
the buzzer terminals to diminish eparking at the contact with the 
armature. The microphone and receiver are connected by flexible 
copper wires to terminals on the top of the fibre block; and the 
whole is contained in a leather case provided with pockets for 
holding the microphone and receiver when not in use. -The 
line and earth terminals protrude from the side; and a soft 
portion of the leather lid enables the buzzer to be worked without 
opening the case. A shoulder-strap is provided, and the total 
weight is about 54 Ib. The circuit is identical with fig. 1, with 
the addition of a condenser between the armature D and the 
sorew A. 

The chief defects of the instrament are the unsuitable character 
of the buzzer for Morse signalling ; the high current required to 
work the buzzer, which soon exhausts the cells; and the liability 
of the connecting cords of the microphone and receiver to break- 
age. It requires constant supervision to keep in order, and its 
complete withdrawal in favour of the D Mark III will be an 
unmired advantage. 

The special features of the D Mark III Telephone, which is the 
latest service pattern, are the use of a polarised buzzer, and tke 


1 


. condenser. 
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arrangement by which the windings round the cores of the buzzer 
are made to constitute the induction coil. The circuit is shown in 
fig. 2, and at first sight appears complicated. The action of the 
buzzer resembles that of the polarised bell used in ordinary tele- 
phones, but whereas this bell is actuated by an alternating current, 
a direct current only is available for the buzzer. The same 
result is secured, however, by causing the battery current to 


pass alternately through each of two windings round the ' 
cores, which, being oppositely disposed, produce opposite magnetic 


effects. The iron cores, Co, are mounted on the south 
pole, s, of a permanent magnet bent twice at right angles, 
as shown at the side of fig. 2. The lower extremities 
of the cores will therefore possess з polarity. An iron armature 
pivoted at its centre is placed between the ends of the cores and 
the N pole of the permanent magnet. The upper face of this 
armature has N polarity, and carries at either extremity a thin 
strip of steel. In the position of rest, one of these strips touches 
an adjusting screw A;, the other being free of the screw А. Bach 
core poseesses two windings, one right-handed and the other left. 
On pressing the buzzer key, v K, the current flows through the 
armature to the screw Aj, and thence round the cores by the path 
indicated by the full line. This resulte in the 8 pole of the core 
opposite A, becoming strengthened, whilst that of the core oppo- 
site Az is weakened ; and hence the armature is drawn away from 41 
and makes oontact at the other end with A2. The circuit completed 
by this contact is ehown by the dotted line, and the effect now is 
to strengthen the s pole opposite As, and to weaken the other. 
Hence the armature leaves Az, and again makes contact with А), 
and thus is set into rapid vibration. When the screws are properly 
adjusted, во as to make the throw of the armature even on both 
sides, a keen, eharply-defined note is obtained, suited in every 
respect to calling-up or rapid Morse signalling. This buzzer 
requires a minimum current of 01 ampere for satisfactory 
working, this being only about one-half that needed for a single 
buzzer. A better result ie thus secured, with less current, and 
consequent extension of the life of the battery. 

The secondary of the induction coil, D, shown in the drawing 
at the sides of the corer, is wound over the buzzer ooils, and every 
make or break of contact between the armature and the screws 
results in the production of an induoed current in the secondary 
circuit, which, passing through the line and receivers at both ends, 
produces a response to the note of the buzzer. 

The microphone, M, is connected so that when its key, м K, is 
pressed the current passes through the full-line winding of the 
buzzer oores, which then serves as the primary of the induction 
coil, the flactuations in current caused by speaking into the micro- 
phone resulting in induced currents through the secondary circuit 
as in the case of the buzzer. 

Two receivers, Б, are used, joined to the same terminals. The 
terminal marked L or E is connected to & metal plate at the base of 
the instrument, which serves as earth contact. The condenser, c, 
is placed between the terminals L and C L, and is only in the circuit 
when the line is connected to the latter. | 

The instrument consists of two compartmenta, provided with 
lids, the taller containing the cells and the lower the buzzer and 
On the lower lid are mounted the buzzer key, terminals 
for the two receivers and microphone, marked R and м respec- 
tively ; and also three terminals lettered L, C L, and L or E, for con- 
nection to line and earth, The buzzer itself is fastened on the under 
sideof the lid, and thecondenser is at the bottom of the compartment. 
One of the two receivers is contained in a leather case provided 
with a head-strap, so that it may be fastened to the ear when 
awaiting a call, leaving both hands free. The other receiver 
forms the upper part of a hand combination, which may be tele- 
scoped into a small size for packing; the lower part being the 
microphone, the key of which is in the handle. For transit, all 
the parts are placed in a leather case, 84 in. x 4 in. in plan, and 
61 in. high, to which a shoulder-strap is attached. The total 
weight is a little over 8 lb. 

The use of two receivers is a distinct advantage, If the cords of 
one should break the other may still be used, and the line circuit 
remains intact. А very important message may be heard +іто]- 
taneously by two men, the risk of misinterpretation being thereby 
greatly reduced. Further, one of the receivers may be detached 
and re-wired if necessary, without putting the telephone out of 
action. The clear note of the buzzer is of great value, as Morse 
code messages are frequently the only means of communication 
in the firing line, talking being inaudible, The only weak point is 
the tendency of the connecting corda to break, and this might 
be overcome by the use of stranded steel wire instead of copper. 
With this improvement, and renewal of the cells when the voltage 


of each falls below 1°3, this telephone would remain in order under 


all normal conditions. 
The lines for field telephones are made of steel wire, which 
greater mechanical strength than copper wire, and is, 
therefore, not во easily broken. A thin, single-stranded steel wire, 
with an i tion of varnish, is much used when a temporary 
communication has to be established, or when a body of men 
moving forward have to keep in touch with the rear. Such a wire 
has the advantage of lightness, and a considerable length may be 
contained on a small reel. For work of a more permanent 
character, wires composed of several steel strands, and insulated 
with rubber and woven fabric, are.used, and are leas liable to 
short circuits to earth than the former. Reels of different sizes, 
according to the length of wire contained, are employed; the 
smaller reels are carried on a body.belt by the lineman, whilst 
the larger are mounted on special barrows, The lines are laid on 
the surface, or placed а few inches underground, acoording to 
ciroumstances, and in the latter case perfect insulation is absolutely 
necessary. In laying a surface wire between two stations, the 


safest route, even if circuitous, is taken. Open spaces are avoided,. 
the wire being laid along a hedgerow in preference to crossing a 
field. If a road has to be crossed, two trees or other suitable 
objects are chosen, the line to be tied to the base of the first tree 
and drawn tightly up the trunk, and then passed over a suitable 
fork at a minimum height of 15 ft. It is then passed over a fork 
on the opposite tree, drawn tight across the road and down the 

, and secured at the base. In the absence of trees or poles 
the line must be buried in the road. A line should, if possible, be 
kept at least 10 yards away from any other line, otherwise induc- 
tion effects will give rise to overhearing in both, and cause 
confusion. 

The breaking of telephone lines by fragments of bursting shells 
is а very common occurrence, and as the cutting-off of communi-- 
cations may have very serious results, measures are taken to main- 
tain a complete circuit as long as possible. To this end multiple 
lines are used, and one arrangement, known as the “ladder” 


| 


wo т 
FIG. 8.—THE "LADDER" SYSTEM OF TELEPHONE LINES. 


system, is indicated in fig.3. The wire is formed into a network 
resembling a ladder, with a connection at either end to the tele- 
phones A and в. Although numerous breaks may oocur, as indi- 
cated by the crosses, a continuous circuit from A to B, marked out 
by the thick line, still existe. Networks of this kind are some- 
times buried in the ground, and enable communication to be kept 
up for long periods. The method has two drawbacks: first, a 
large number of joints have to be made during laying; and, 
secondly, each break is liable to cause a short circuit to earth, diffi- 
cult to locate, which would prevent messages passing between the 
two ends. 

An alternative method is shown in fig. 4, where four lines are 
laid between the telephones А and 8, which at one spot are brought 
to junctions D in a dug-out, where a lineman is placed provided 
with a telephone, c. It must be understood that the lines, shown 
parallel in the drawing, may take widely different routes between 
the ends and the dug-out. As indicated by the crosses, all the 
lines are broken ; 1 and 4 on the right, and 2 and 3 on the left of 
р. By joining each line in turn to the telephone c. these breaks 
and their bearings may be discovered ; thus, by connecting to 4 it 
will be found possible to communicate with A, but not with B, 
and hence a break on this line between D and B is inferred. 
Similarly it would be found that 2 is whole between р and b, but 
broken on the other side. By joining the whole portions of the 
lines 4 and 2, or 1 and 3, at the junction-box р, a continuous line 
between A and B is again established. Knowing the direction of 
the breaks, the lineman takes a favourable opportunity of repair- 
ing them, the repair being executed by laying bare the wires at 
the broken ends and tying them together by a reef knot, the bare 
part being then insulated with rubber tape or tubing. This 
method has the advantage that a break may be located, and that 
a broken line which causes a short circuit to earth may be dis- 
connected until the broken pert has been repaired. 


FIG. 4.—MULTIPLE LINE SYSTEM. 


When several telephones require to be kept in touch, an exchange 
is used. A battery commander may thus communicate with his 
observer, ammunition wagons, and guns, or any of these units 
with each other. A small portable exchange, provided with plugs 
or ewitches, is used in this and similar cases. 

The office of field telephonist is one of great responsibility. He 
must be capable of keeping his instruments in order, and of exe- 
cuting ordinary repairs such as re-wiring the parts. Не must be 
capable of laying lines, detecting and locating breakages, and 
repairing them satisfactorily. He must also be able to transmit. 
and receive messages by Morse code at a minimum rateof 12 words 
per minute. He is often compelled to act in an emergency, 
frequently at the risk of his life, in order to restore or keep up 
communication. His everyday duties demand knowledge, skill, 
and courage, and are important in the highest degree. 

. The training of a field telephonist cannot be accomplished by 
drill alone. Не must, if he is to be thoroughly reliable, possess a 
knowledge of the working parts of his instrument, во as rapidly 
to detect and rectify a fault. And this leads me to suggest that 
science teachers throughout the country might with advantage 
be used to impart this necessary knowledge in all localities where | 
special instruction is not available, Such instruction should be 

carried out on an approved plan, and would require co-operation 
with the military authorities, in order that the actual instrumenta 
might be available for demonstration. By this means an 
abundance of reliable men could be secured in a short time, and: 
with little expense, 
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THE ELECTRICAL EQUIPMENT OF THE 


ARGENTINE BATTLESHIP 


"MORENO." 


By H. A. HORNOR. 


(Abstract of paper read before the AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS.) 


(Concluded from page 852.) 


The third division of the electrical equipment is classified under 
the head of interior communication systems, although a few of 


these are solely for exterior use. 


ios systems comprising this division are given in the following 
t:— | 


Call bells. 

Reply signals for mechanical 
telegraphs. 

Fire alarm. 

Electric clock. 


Shaft revolution and direction 


indicators. 
Electric log indicator. 
Fuel oil indicator. 
Ammunition hoist indicators. 
Gan firing. | 
Engine revolution order tele- 


graph. 

Helm angle and steering tele- 
graph. 

Turret telephone. 

Fire control telephone. 


Engine order telegraph. 
Fire room telegraph. 
Tarret salvo. 

Torpedo defence salvo. 
Anchor handling. 

Coal bunker alarm, 
Boiler firing. 

Boat hour gong. 

Day battle salvo. 
General alarm. 

Cease firing. 

Torpedo firing. 

General telephone. 
Captain’s telephone. 
Fire and engine-room telephone. 
Azimuth. 

Course telegraph. 


12 in. (804°8 mm.) fire control Gyroscopic compass. 
telegraph. Pyrometer. 

4 in. (152°4 mm.) fire control Anemometer. 
telegraph. Electric whistle. 

Turret danger zone. Wireless tele graph. 

Tarret tell-tale. | 


These systems are supplied with power from two stations 
on the vessel, the forward interior communication room and the 
forward dynamo room. There are two central sigualling stations, 
one forward on the upper platform deck below armour and the 
other on the gun deck aft. The vessel is further provided with 
two conning towers, one forward and one aft; two observation 
towers ; and several gun control stations. 

A number of these equipments operate on 220 volts direct cur- 
rent, supplied in duplicate from the forward and after main 
distribution switchboards. However, certain of the telegraph 
eystems require 120 volts alternating current ; others, such as the 
telephone system, clock system, call bell system, require 15 volta 
direct current ; and the fire control telephone system requires 35 
volte direct current. These transformations are accomplished by 
means of small motor-generators, usually supplied in duplicate, 
The А.С. motor-generators, which are rated at 18 Kw. single-phase, 
50 cycles, 120 volts, being of rather large size are located one in 
each dynamo room, The А.С. control panel is located in one of 
the compartments constituting the forward central station. 
Supply to this panel is brought directly from the control panel 
of the after motor-generator set and, via the after interior oom- 
munication control panel, from the forward motor-generator. 

The 15-volt D.C. motor-generators are both located in the 
forward dynamo room directly below the after interior oom- 
munication control panel, which contains a panel especially for 
this distribution. Thus the after interior communication switch- 
board contains three panels; one for the distribution of 220- 
volt D.C. circuits, one for the 15-volt D.C. circuits, and one for 
the 120-volt А.С. circuits. The forward interior communication 
switchboard contains two panels, one distributing 220 volts 
D.C, and the other 35 volts D.C. This switchboard receives 
energy from the two 35-volt p.c. motor-generators for the fire 
control telephone system and the two ringing motor-generators 
for the general telephone system. -It also supplies 220-volt 
D.C. to the two motor-generators for the gyroscopic compass 
system. The 220-volt bus bars are energised directly from the 
after main distribution switchboard, and also from the forward 
main distribution switchboard via the after interior communica- 
tion switchboard. Every possible precaution has been taken to 
avert any failure of operation due to lack of supply or interruption 
of service. A diagram of the bus-bar connections is cut into the 
face of all switchboards, and these grooves are filled in with 
coloured paint. 

There are about 16 telegraph systems, such as Engine Order 
Telegraph, Course Telegraph, &c., which are operated on the prin- 
ciple of an unbalanced circuit, i.e., when the circuit is undisturbed 
no current flows, Thus a constant a.c. field, which changes ite 
direction oorresponding to the periods of the exciter current, 
induces currents in the armature coils. The armature of one 
motor—let us say transmitter—is wound with three interconnected 
coils and connected by three wires directly to the armature coils 
of the receiver motor. The power in the armature windings 
depends upon the rotative position of the armature coils in the 
field of force, If the armatures of the transmitter and receiver 
have the same position relatively to the field, then the induced 
E. M. F. s will be of the same value and the wires between the two 
armatures will carry no current. If the armature of the trans- 
mitter is moved so as to unbalance the armature circuit, then 
current flows in the armature windings and produces a torque, 


and the ‘armature of the receiver turns to the same position. 


When this occurs the equalising currents disappear, and with them 
the torque. А 

Any desired number of orders can be arranged for transmission, 
and any number of receivers connected to the transmitter, without 
increasing the number of connecting wires, Five wires are needed 
for & simple circuit, two for the field and three for the armatures, 
For repeating instrumenta two seta of motors are employed. The 
transmitter motor is usually larger than the receiver motor, due to 
the fact that it often operates a number of receivers. Energy is 
delivered to this apparatus from a 120-volt A.C., single-phase, 
50-сус1е motor-generator, via a step-down transformer, which 
lowers the pressure to 50 volts. А 

These instruments hive а large and varied use, as shown іп the 
above list: sending orders from the bridge to the engine room 
indicating the position of the rudder direct from the radder stock 
to the navigator, giving orders for a change in course of the vessel, 
transmitting emergency orders from the bridge or conning tower 
when the regular steering gear is deranged, ordering small changes 
in speed when in equadron manœuvres, furnishing signals from the 
gun-firing station toeach and every gup, and many other purposes 
too numerous to record. 

There are six boiler rooms on the vessel, from each of which are 
led three uptakes to the two smoke-stacks. Each uptake is pro- 
vided with а base-metal thermocouple pyrometer. Nine of these 
18 couples indicate at two stations, one in the forward boiler room 
hatch, and one in the after boiler room hatch. The indicators are 
of the low-resistance type, mounted in special water-tight cases 
and provided with a nine-point switch for the purpose of reading 
each uptake temperature. The thermocouples are formed of a 
nickel alloy wire, and capable of constantly measuring a tempera- 
ture of 1,800* F., and intermittently up to 2,000? F. The head of 
the couple is specially arranged for mechanical protection and 
water-tightness. 

The anemometer is an unusual equipment for battleshipe. 
The apparatus consists of a tranemitter comprising a pivoted 
rotative vane carrying at one end а fan. The vane in orientation 
and the fan shaft through a worm gear translate their movements 
by means of electrical contacts, Thus the velocity and direction 
of the wind may be recorded. The instrument for the Moreno 
was ordered from France, and registers 16 directions. The direc- 
tion and velocity of the wind are checked off by the pen on the 
registering chart in inorements of one mile every time the wind 
changes. The maximum record for the chart is 62°13 miles, and 
when the pen reaches this point it automatically returns to zero. 
The transmitter is located on the top of the forward cage mast, 
and the registering apparatus in the central station. It requires 
five wires between transmitter and register, and operates on 
approximately four primary cells. 

Each of the three main turbine propelling shafts is equipped 
with a contact-maker for indicating the number of revolutions, and 
a contact-maker for indicating ithe direction of the shaft, both 
located in the engine room’; a synchronising clock and indicator 
also located in the engine room, near the working platform ; and 
three indicators located in the pilot house, forward conning tower, 
and central station. Eight wires are required to each indicator, 
three for the direction tell.tale and five for indicating the speed. 
Energy for operation is taken from the 15-volt bus-bars of the 
after interior communication switchboard. This apparatus is 
manufactured in Italy, and is known as the Molinari 
indicator, | 
_ The direction contact-maker is a simple make and break contact 
operated directly from the shaft through chain and gearing. 

The revolution contact-maker consists of a lignum-vitæ cylinder 
carrying three brass sectors made flush with the periphery. It 
is located near the main shaft, and arranged to turn at the same 
rate of speed. It is provided with two brushes insulated from 
each other and mounted on spring blocks, 

The synchronising clock contrels the make and break contacts 
of the revolution contact-maker, so that these impulees may be 
interpreted by the indicator in measured time, A flat commu- 
tator provided with three segments, insulated from each other, is 
mounted in the clock, and traversed by a metal brush. In this 
particular installation the long- make segment is designed to be 
maintained for a period of 15 seconds, and the two “short-make " 
segments two seconds each. In this manner the speed during the 
15 seconds previous to reading the indicator is correctly measured. 
The indicator consists of a train of clock gears actuated by a 

ring. 

The wireless telegraph apparatus is of German manufacture, and 
known as the Telefunken quenched-spark variometer system. 
The set is rated as 5 KW. in the antenna, with a primary power of 
8 kw. The advantage of the variometer principle is that it 
permits of a variable range of wave length, which range may be 
chosen between 600 ш. and 2,000 m., depending upon the capacity 
of the aerial. 

The motor-generator set is supplied with a double feeder from 
both of the main distribution switchboards, This set consists of a 
220-volt p.c. motor of 18 Н.Р, and an А.С. generator rated at 8 Kw., 
500 cycles, 220 volte. The normal speed of the set is 1,500 R. P. M., 
but can be varied for the purpose of altering the spark frequency, 
and thereby the note of the transmitter, about 20 per oent. in 
either direction. The pitch of the transmitter note oan also be 
adjusted very exactly by varying the field of the generator. 

A straight-core transformer steps up the 220-volt pressure to 
8,000 volts. A primary choke coil is connected in series with the 
low-tension winding of the transformer. When the large capacity 
(five Leyden jars) is used, the choke coil їз used as a quenching 
coil in parallel with the emergency key, i.e. this coil prevents 
zev2re sparking when the emergency key is brought into action. 
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A secondary choke coil is connected in series with the high- 
tension winding of the transformer. This choke оой not only 
affords protection against high frequenoy, but also provides reson- 
anoe between the transformer and the excitation current. 

The closed oscillatory circuit of the transmitter consists of a 
battery of four or five Leyden jars of a capacity of 0 01 to 0'013 
microfarad each. Four or five of these jars can be connected by 
means of a sliding contact as may be required. Next there is 
provided a 16-part quenched-epark gap which is air-cooled (maxi- 
mum number of gaps to be used, 12) and a primary variometer. 
This latter consists of three fixed and two movable coils, which 
can be connected either in series or parallel by means of a switch, 
This gives a variable inductance in the ratio of 1 to 16. The 
variometer scale is graduated so as to enable any wave length to 
be adjusted in a moment. 

The antenna will be of the L type, slanting from the foremast 
to the mainmast. The direct distance is 196 ft., and the hypo- 
tenuse 206 ft. The antenna capacity has been fixed to absorb an 
oscillatory energy of 5 KW. without loss. In this circuit is the 
antenna variometer, which consists of six fixed and five movable 
coils arranged in two groups. By means of the scale and the 
corresponding curves, waves up to 1,450 m. can be adjusted. For 
waves above this a lengthening coil is connected in series with the 
variometer, which increases the wave range to 2,000 m. 

For receiving purposes a crystal detector is used; it operates 
without any auxiliary £.M.F., and the receiving apparatus does not 
contain alocal battery. By its use the connections are very much 
simplified. Underneath the variable receiving transformer is a 
two-pole change-over switch marked "long waves” and "short 
waves" When the switch is on the position short waves," the 
connections are as follows: Antenna lengthening ooil, variable 
condenser, earth or oounterpoise. When the switch is on the posi- 
tion "long waves," the lengthening coil and variable condenser 
are connected jn parallel to form a clos:d oscillatory circuit, The 
antenna now is connected to one pole of the condenser and the 
earth or oounterpoise to the other. 

With both methods of connection, the energy is transferred from 
the low-tension transformer coil, which is in series with the 
antenna, into the high-tension transformer coil. Thelatter forms, 
with the detector, an aperiodic circuit. This requires only one 
circuit to be tuned, viz.—for " short waves the antenna circuit, 
and for long waves the closed oscillatory circuit. Means аге 
also provided for increasing the capacity of the receiver through 
an intermediate circuit, whereby disturbances from other stations 
and atmospheric discharges may be avoided. 

The design of this apparatus is such as to provide every means 
for the protection of the apparatus and operator from high ten- 
sion. Behind the vertical frame of the receiver is a high-tension 
terminal and the high-tension switch, to which the leads from the 
antenna and the transmitter are connected. By this means the 
antenna is connected to the receiver and the transmitting circuit 
automatically interrupted. 

This equipment had a guaranteed range of 1,000 km. by day and 
2,100 km. by night. That these guarantees will be exceeded in 

is seen in the report of trials on the sister ship Rivadavia, 
where communication was held between Boston and Colon, a dis- 
tance of approximately 2,000 miles (3,218 km.). 

The gyroscopic compass is of German manufacture of the 
Anschiitz type.* 

The master compass receives its energy from duplicate motor- 
generators. The motor-generator transforms the 220-volt direct 
current to three-phase alternating current at 120 volts and 833 
cycles. The alternator has 16 poles and runs at a normal speed of 
3,500 R. P. u.; therefore the gyro motor, which bas two poles, runs 
at approximately 20,000 R.P.M. A control panel is provided upon 
which are mounted meters, switches, fuses, &o. 

The peripheral speed of the gyro is 500 ft. per second, or 840 
miles per hour, The air friction is so great that it absorbs 95 per 
cent. of the power of the gyro-motor. The directive force on the 
gyro-compass is approximately 15 times as great as that ofa 
magnetic liquid compass, free from all disturbances. The gyro- 
com unlike the magnetic compass, points to the true north 
pole of the earth. | 

The equipment, as a whole, is the largest and most costly ever 
installed in the United States, comprising 3,000 electric lights, 
4,000 rated H.P., and approximately 76 miles of cable. It is a note- 
worthy engineering achievement in that it was a departure from 
American practice in the use of 230 volts; in the employment of 
lead-covered, steel-armoured conductors; in the application of 
220-volt tungsten lamps; in the use of electricity for the purpose 
of steering the vessel and operating the anchor and the bilge 
pumps ; and many more advances in the application of electrical 
power. The result has been fruitful to the American manu- 
facturer in that he is now prepared to furnish standard 230-volt 
apparatus designed for use on shipboard. This equipment also 
stands as & practical solution of the many problems involved and 
as a working comparison with previous equipments. 


Patents and Alien Enemies.—Application has been 
made to the Board of Trade to avoid or suspend patent No. 5,198/08, 
ee to Miele, by Messrs. T. Gameeon & Sons, Ltd., of 


* Bee ELECTRICAL REVIEW, December let, 1911, for full illus- 
trated description, 


TRADE STATISTICS OF INDIA. 


THE following arue of the imports of electrical and similar 
goods into Bri India in the year ended March 81st, 1914, 
are taken from the recently issued official trade etatistics; 
details for the year ended March 31st, 1913, are added for 
purposes of comparison, and notes of any increases or decreases 


are given. 

1912-13. 1913-14. Inc. or dec. 

Brass, wrought.— £ £ £ 

From Great Britain 34,000 49,000 + 15,000 
» Germany 10,000 18,000 + ,000 
„ Italy ЕЕ 8000 1,000 + 3,000 
», Other countries 20,000 31,000 + 11,000 

Total 72,000 109,000 -- 387,000 

Copper and copper ware.— 

From Great Britain 813,000 1,354,000 + 541,000 
» Germany 653,000 866,000 + 218,000 
„ Belgium 7,000 61,000 + 64, 000 
» France 28,000 170,000 + 142, 000 
„ N Austria 5,000 000 — ‚000 
„ Japan at 61,000 374,000 + 213,000 
» Other countries 14,000 17,000 + ,000 

Total 1,581,000 2,745,000 + 1,164,000 

Iron wire.— 

From Great Britain 55,000 74,000 + 19,000: 
» Germany 47,000 000 — 9,000 
„ Belgium M 23,000 15,000 — 8,000 
„ Other countries 26,000 33,000 + 7,000 

Total з .. 151,000 160,000 + 9,000 

Iron and steel plates and sheets.— 

From Great Britain 3,194,000 4,723,000 + 1,529,000 
» Germany 284,000 398,000 + 44,000 
„ Belgium Е 147,000 155,000 + 8,000 
„ United States 200,000 33,000 — 167,000 
„ Other countries 1,000 4000 + 3,000 

Total 3,526,000 5,243,000 + 1,417,000 

Locomotives (excluding those for railways).— 

From Great Britain 62,000 104,000 42,000 
„ German 9,000 19, 000 10,000 
„ Other countries ; — 1,000 
' Total 72,000 123,000 + 51,000 

Prime movers, other than locomotives.— 

From Great Britain 312,000 512,000 + 200,000 
„ Germany  .. 8,000 9800 + 2,000 
„ United States 5,000 7,000 + 2,000 
„ Other countries 2,000 8000 + 6,000 

Total 327,000 555,000 + 228, 000 

Electrical generatora.— 

From Great Britain 32,000 20,000 — 12,000 
„ Austria-Hungary 6,000 — — 6, 000 
„ Other countries — 1000 + 1,000 

Total 38,000 21,000 — 17, 000 

Electrical motors. — 

From Great Britain 16,000 83000 + 1,000 
„ Germany 12,000 5,000 — 7, 000 
„ United States 4.000 3,000 — 1,000 
„ Other countries 7,000 2,000 — 5,000 

Total TE ы 9.000 93,000 — 6,000 

Other electrical machinery.— 

From Great Britain 91.000 195,000 + 104,000 
„ Germany 6,000 30,000 + 24, 000 
„ Italy n 3,000 2.000 — 1,000 
„ United States 3,000 2.000 — 1,000 
„ Other countries == 3,000 + 3,000 

Total 105.000 232,000 + 129,000 

Mining machinery.— 

From Great Britain 50.000 64.000 + 14,000 
„ Germany  .. 1.000 2000 + 1,000 
„ United States 11.000 28.00 + 17,000 
„ Other countries 1,000 2.000 + 1,000 

Total 63.00 — 96,00 + 33,000 

Railway carriages, éc.— 

From Great Britain 1,495,000 9,985,000 + 1,493,000 
» Belgium A ANN) 25.0000 + 3,000 
n Germany 3 65.000 116.000 + 51,000 
„ Other countries 2.000 2,000 — 

Total 1,584.000 3,131,000 + 1,547,000 
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1912-13 1913-14. Inc. or dec. 

Rails and fishplates.— £ £ £ 
From Great Britain 169,000 874,000 + 105,000 
Germany 7,000 5,000 — 2,000 
Total ak Ме 776,000 879,000 + 103,000 

Machinery, other (except textile, agricultural, 
and printing).*— 

From Great Britain 574,000 758,000 + 179,000 
„ Germany "s РР 45,000 64,000 + 19,000 
„ Belgium " - 5,000 2000 — 3,000 
„ United States 31,000 35,000 + 4,000 

Other countries 10,000 33,000 + 23,000 
Total 665,000 887,000 . + 222.000 


* The details for the two years are not strictly. comparable, 
those for 1912-13 including some items which were not 
included in 1913-14. 

Locomotives and tenders, and parts thereof.— 


From Great Britain 596,000 1,208,000 + 607, 
„ Germany 7.000 59.000 + 52 
„ Other countries . — 7,000“ + 7 

Total 603,000 1,269,000 + 666,000 
* Belgiuin, £7,000. 
Electrical instruments, apparatus, £c.— 


1912-18. 1913-14. Inc. or dec. 
Iron wire.— £ £ £ 
From Great Britain 10,000 12,000 `+ 2.000 
Tron and steel plates and sheets.— | 
From Great Britain 50,000 82,000 + 32,000 
Railway carriages.— 
From Great Britain 734,000 1,209,000 + 475,000 
„ Other countries . -— 6,000 + 6,000 
Total 734,000 1,215,000 + 481,000 
Locomotives.— . 
From Great Britain 482,000 612,000 + 130,000 
Rails and fishplates.— 
From Great Britain 198,000 385,000 + 187,000 
Telegraph construction materials.— 
From Great Britain 72,000 97,000 + 25,000 
Copper and copperware.— 
From Great Britain 97,000 102,000 + 5,000 
„ Other countries 58,000 68,000 + 10,000 
Total 155,000 170,000 + 15,000 


From Great Britain 432,000 546,000 + 114,000 
„ Germany 54,000 43.000 — 11,000 
Belgium 4,000 7,000 + 3,000 
Austria T 7.000 14,000 + 7.000 
„ United States 34,000 79.000 + 45,000 
„ Other countries 21,000“ 27,000 + 6,000 
Total jn ar 552,000 716,000 + 164,000 

Italy, £15,000. 

Electric fans.— 

From Great Britain 20.000 32.000 + 12,000 
Italy ine 14,000 16.000 + 2,000 
United States 19,000 93,000 + 4,000 

„ Germany 3,000 4.000 + 1,000 
Other countries 1,000 7,000 + 6,000 
Total 57,000 82.000 + 25.000 

Electric lamps and parts.— 

From Great Britain 33.000 42.000 + 9,000 
Germany 8,000 9.000 + 1,000 
Austria 2.000 6.000 + 4,000 
Japan ^ 2.000 1.000 — 1.000 
United States 2.000 1.000 — 1.000 

„ Other countries 2.000 2,000 — 
Total 49.000 61,000 + 12,000 

Electric wires and cables.— 

From Great Britain 132,000 144,000 + 12,000 
„ Germany 15,000 5,000 — 10,000. 
; Belgium ; 2.000 3,000 + 1,000 
„ Other countries 2,000 6,000 4 4,000 

Total 151,000 158,000 + 7,000 

Scientific, e., instruments.— 

From Great Britain 80,000 82,000 + 2.000 
„ Germany Jos 4,000 5,000 + 1,000 
„ United States ч 2.000 2.000 — 
„ Other countries  ... 6.000 3,000 3,000 

Total 92,000 92.000 * 

Telegraph construction materials. — 

From Great Britain 8,000 7. Е 1,000 

Telephone construction materials.— 

From Great Britain 19,000 22000 + 3.000 
„ Germany 1,000 1,000 — 

Total 20,000 23,000 + 3,000 


In addition to the foregoing, the following were imported 


as Government stores : — 


Instruments, apparatus, Ёс. (except musical).— 


From Great Britain 136.000 
„ Germany m 3.000 
„ Other countries — 

Total 139,000 

Machinery.— 

From Great Britain 169,000 
5 'ermany Men 1.000 
„ United States ie 3.000 
„ Other countries — 

Total isa T 173,000 


"P^ d 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


Reducing Gearing. 


An apparatus for obtaining reduced speeds from high-speed 
electrical machinery, steam turbines, &c,, is shown herewith. It 
is called a "turbo-gear," and consists of a large internal double- 
helical gear, a double-helical pinion, and three intermediate double- 
helical gears. The internal gear is an open-hearth steel forging, 
and is heat-treated to increase its ductility and to ensure uniform 
hardness, The pinion is cut integral with the high-speed shaft, 


Fic, 1.—INTERNAL MEMBERS OF SPEED-REDUCING DEVICE. 


‘and is of chrome-vanadium steel heat-treated in an electric furnace 
to resist wear, The intermediate gears are of Lumen manganese- 
bronze and are mounted on hardened forged steel ghafts secured to 
the cast-steel low-speed member by means of a taper fit and Wood- 
ruff keys, The low-speed member, to which is secured the low- 
speed shaft, is mounted on heavy-duty SK F ball-bearings and is 
supported directly by the heavy housing. The low-speed member 
and shaft carrying the intermediate gears and the high-speed shaft 
and pinion are supported independently of each other. 

The housing is of cast-iron and is split horizontally. It is well 
ribbed, the manufacturers claim, to provide a rigid support for the 
gearmembers. The high-speed shaft is provided with a central 
passage through which oil is pumped, and a continuous stream of 
oil is sprayed on the gears through radial passages in the pinion. 
The high-speed bearings are also provided with oil rings. The 
superfluous oil from the high-speed bearings is collected by a 
centrifugal oil ring and forced through the hollow shafts carrying 
the intermediate gears, flushing their bearinga. The oil after 
lubricating the bearings and gears is drained to the main oil 
reservoir in the base of the housing, where it is strained, cooled, 
and returned to the pump and used over again. The device shown 
in the accompanying illustration is designed to transmit 120 Н.Р. 
at а speed of 6'66:1. It is manufactured by the TuRBO-GEAR 
Co., Industrial Building, Baltimore, Md.— Electrical World. 


Combined Switch and Indicator. 


A neat combination device for small cooking and heating 
apparatus has been brought out by the HART MANUFACTURING Co., 
of 76 and 77, Rochester Row, Westminster, S. W. As illustrated 
herewith, it consists of a push-button switch, three-way receptacle 


Vol 77. No. 1,973, SEPTEMBER 17, 1915.) THE ELECTRICAL REVIEW. 


888 


and plug, and an illuminated bull's-eye, which indicates when 
current is on, thus safeguarding against accidental oversight of 


Еа. 2.—COMBINED SWITCH AND SOCKET, WITH INDICATOR. 


the fact. A similar device without the plug and socket is also 
made, and the carrying capacity of the parts is 750 watts. 


OUR LEGAL QUERY COLUMN. 


"INQUIRER " writes: “I am connected with an electric 
supply undertaking for which the Board of Trade granted 
a Provisional Order in 1901, the said Order being taken 
over by me, by an agreement with the Corporation in 
1905, by which the supply of current for lighting purposes was 
agreed not to be charged at a higher rate than 5d. per B.T.U. 
In view of the increased cost of generating, due to the 
war, the company which was formed to carry out the 
Provisional Order has applied to the said Corporation to be 
allowed under the present circumstances to increase the price 
by 10 per cent. 'The Corporation have refused the application. 
What is the position of the company? Can it reasonably 
expect the Board of Trade to bring pressure to bear on the 
Corporation to grant what appears to be a reasonable request, 
owing to the present exceptional conditions prevailing due to 
the war? The last dividend paid was for the year 1913. No 
dividend was paid for the year 1914, and it is improbable that 
any will be paid this year." 

*.* With reference to the above query, it is clear tbat 
*' Inquirer" has no legal right to compel the Corporation to 
allow him to supply current at a higher price. The war has 
not had effect to dissolve or modify the contract, and it is 
not easy to say, in the total absence of any authority or prece- 
dent on the matter, what the attitude of the Board of Trade 
would be. They might say that they had no jurisdiction to 
interfere, but it would be well worth ''Inquirer's" while to 
bring the matter before them. Не could lay stress on (a) 
increased cost of production due to war; (b) diminution of 
demand owing to economy and police regulations; (c) the fact 
that he woul 
of terms. 

Another pa would be simply to give due notice to con- 
sumers and then refuse to supply any consumer in future 
except on the terms of his paying the added rate, and let the 
consumers take the matter into Court if во advised. The 
feasibility of this method of dealing with a difficult situation 
depends on the terms existing between ''Inquirer" and his 
consumers, as to which one can only speculate. A letter to 
the Board of Trade setting out all the facts may work wonders. 


“ ONE INTERESTED " writes:—'' An electric supply company 
has a contract with a local authority under which it supplies 
electric current for a certain number of lamps in the district 
The last agreement was made for a period of four years, and 
a fixed sum was to be paid per lamp per annum. This was 
io be made by quarterly payment, and each quarter's payment 
was to be due the month following the end of the quarter. 
Since the beginning of this year the local authority have 
become, apparently, somewhat nervous, and they ceased all 
the public street lighting, on the ground that this was desir- 
able for military and naval purposes, although, as a matter of 
fact, the majority of the lights are invisible from the sea. 
The local authority claim that thev are only called upon to 
pay for such lights as are now actually kept lit, and are refus- 
ing to pay any further sum. They claim that they are entitled 
to do this, but that as soon as the war is over they are entitled 
to continue the contract under the old conditions. The electric 
supply company argues that it is perfectly willing to make 
some concession to the local authority. In fact, it made a 
voluntary offer to do this, but it claims that as it has 
had to spend large sums of capital in obtaining the necessary 
machinery, laying the required cables, and erecting the lamps 
for street lighting, and for this outlay it borrowed money 


be content to accept a temporary modification: 


on debenture, the interest upon which is payable as a first 
charge, it 1s therefore entitled, in any event, to receive 
a sum equal] to the interest payable on the debentures issued 
to provide for the capital outlay made for this purpose and 
to provide for depreciation thereon. 

The company would like to know your views upon this 
question, and also as to whether it is Justified in claiming, 
that as the local authority have committed breaches of the 
agreement by not paying upon the prescribed scale in the 
prescribed tine, the contract is annulled, and that if any 
current is to be supplied in the future it must be done under 
a new contract and on fresh terms.“ 

„It is presumed that the company in question supplies 
electricity under a уы шн order which incorporates the 
provisions of the Schedule to the Electric Lighting (Clauses) 
Act, 1899. Approaching the query from this point of view, 
it is clear that by 8. 27 (2) (b) of that schedule it 
has power to protect itself. It is there provided that: 
" Every owner or occupier of premises requiring a supply 
of energy shall . it required by the undertakers, enter 
into a written contract with thein to continue to receive and 
pay for a supply of energy for a period of at least two years 
of such an amount that the payment to be made for the 
supply, at the rate of charge for the time being charged by 
the undertakers for a supply of energy to ordinary consumers 
within the area of supply, shall not be less than 20 per cent. 
per annum on the outlay incurred by the undertakers in pro- 
viding any electric lines required under this Section to be 
provided by them for the purpose of the supply, and if 
required by the undertakers give to them security for the 
payment to them of all moneys which may become due to 
them by the owner or oecupier in respect of any electric 
lines to be provided by the undertakers, and in respect of 
erergy to be supplied by them." 

If the agreement between the company and the local 
authority contains any clause embodying these provisions, 
it is clear that a remedy is to hand; but in the absence of any 
such terms, the remedy is not so obvious. It is difficult to 
advise with certainty without having access to the agreement 
itself, especially in view of the statement that “a fixed sum 
was to be paid per lamp per annum." Does this mean, 
whether that lamp be lit or not” or is it to be implied that 
nothing is to be payable if the local authority, for reasons 
which do not concern the company, decide not to use any 
energy at all? Upon the whole, one inclines that it was to 
be implied that, during the currency of the agreement, the 
local authority were. bound to рау for such lighting as would, 
in the ordinary course, have been used for illuminating the 
streets, and if they have not lit the lamps it is their own 
look-out. Their action in refusing to pay except for the 
lamps actualiy lit would probably justify the company in 
treating the contract as at an end, and refusing to supply 
any further light except upon special terms. Before taking 
this step, however, it would be desirable to take a legal 
opinion founded upon the terms of the agreement, the corres- 
pondence, and all other relevant documents. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


NORTHERN RHODESIA.—Under a new tariff which has 
recently been put into force, goods of British origin not 
otherwise mentioned in the tariff, a heading which includes 
a number of electrical goods, will pay duty at the rate of 
9 per cent. ad valorem. Similar goods of foreign origin will 
pay 20 per cent. ad valorem. The new tariff came into force 
ou May Ist last, and will remain in force until July 31st, 1916, 
unless otherwise enacted. 


VENEZUELA.—The Board of Trade have been advised by 
H.M. Minister at Caracas that British exporters of goods to 
Venezuela should take care that the goods are declared in the 
Consular invoice strictly in accordance with the denomina- 
tions employed in the tariff, otherwise the consignee in Vene- 
zuela is liable to a fine. 


SOUTH AFRICA.—The South African Government Gazette 
of July 23rd contains a Government notice giving the text of 
a Proclamation relative to the duties leviable on goods im- 
ported into the Territory, hitherto known as German South- 
West Africa." Under this proclamation it is provided that 
the importation of goods into the said Territory is permitted 
subject to the following conditions :— 


1. Subject to the provision of paragraph (2) of this Procla- 
mation, Customs duties shall be paid on all goods imported 
into the said Territory. Those duties shall, for the present, 
and until further provision is made, be in accordance with 
and subject to the tariff fixed in respect of the Union of South 
Africa as set out in the Union Act No. 22 of 1914, as amended 
by Act No. 22 of 1915, and the Customs laws and regulations 
in force in the Union of South Africa shall, until further 
provision is made, mutatis mutandis, have force and effect 
throughout and in respect of the said territory, 
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2. Goods which are grown, produced or manufactured in 
the Union of South Africa shall, when imported into the 
said territory, be free of Customs duty. | 

3. In the case of goods imported through the Union of South 
Africa into the said territory, the Customs duties as aforesaid 
shall be paid to the Collectors of Customs in the Union. 

4. Goods shall be imported by sea into the said territory only 
through the ports of Walvis Bay and Ludgritzbucht and by 
land into the said territory only by rail. | 

5. Goods imported from or through the Union of South 
Africa shall be accompanied by a copy of Export Form No. 41, 
as set out in the Schedule to the Union regulations under 
Government Notice No. 1,094 of 1913, and such copy shall be 
handed by the importer, in the case of goods brought by sea 
to the officer of Customs at the port of entry, and, in the case 
of goods brought by rail, to the station master at the place 
of destination. 


[Note.—The form No. 41 referred to in the above paragraph 
relates to the Bill of Entry for goods exported from the Union.] 


RUSSIA.—The following goods have recently been prohi- 
bited to be exported: Asbestos in all forms and manufactures 
thereof; graphite; tar, youdron and asphalt; petroleum, lubri- 
cating and other mineral oils; celluloid and manufactures 
thereof; all metal ores; all metals, their alloys and manufac- 
tures, scrap and brack. 


FRENCH COLONIES.—A Decree has been issued abrogat- 
ing a previous decree which permitted the exportation of 
graphite without authorisation from French Colonies and 
Protectorates (other than Tunis and Morocco) when consigned 
to France, French Colonies, the United Kingdom, British 
Dominions, Colonies and Protectorates, Belgium, Japan, 
Montenegro, Russia, Serbia, and the United States. 


CHILE.—The Chilean Consulate in London has notified 
the Postmaster-General that invoices of goods sent through 
the post to Chile must be vised by the Chilean Consul at the 
place where the goods are dispatched in all cases where the 
declared value exceeds £5. 


ARGENTINA.—The following rules have been laid down 
for the presentation of bills of lading in connection with the 
clearance through the Customs of goods imported into the 
Republic of Argentina :— 


These rules have been drawn up in view of the delay which, 
owing to postal censorship and other abnormal conditions due 
to the war, now frequently occurs in the receipt, by consignees 
in the Argentine, of the bills of lading relating to goods dis- 
patched from European countries. | | 

1. For the presentation of documents in connection with 
goods dispatched with bills of lading made out to a named 
consignee, the following procedure shall be followed in order 
that consignees may avoid the fine of 2 per cent: prescribed 
by Article 929 of the Customs Regulations :— | 

The goods may be declared for Customs purposes without 
the bills of lading, on the sole responsibility of the consignee, 
when the latter is of acknowledged standing in the town; 

Should the legal period (i. e., eight days) expire before the 
bills of lading have been produced, the Secretary of Customs 
shall undertake, at the request of the interested parties, to 
open the envelope containing the documents as soon as it 
comes to hand, noting the day on which the unopened enve- 
lope is submitted and the date indicated by the postmark. 

2. The presentation of documents for goods consigned to 
order may be made, without fine, after the expiration of the 
legal period (eight days) :— 

(a) When the interested parties allow the Secretary of 
Customs to open the envelopes and packets containing the 
bills of lading, in the same way as is described under (1) 
above; 

(b) When the interested parties present to the Customs, 
within eight days from the date indicated by the postmark. 
the envelope in which the bill of lading arrived made out 
"to order and addressed to a bank. 


NEW PATENTS APPLIED FOR, 1915. 
(NOT YET PUBLISHED). 


Compiled expressly for this journal by Messrs. W. P. THompson & Co., 
Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


12,414. Electric transmission systems." R. E. Raven. August 30th. 


12,418. Means for joining up electrical conduits." F. W. Uren & O. J. 
NILSEN. August 30th. 


12.428. Plug for telephone switchboards and the like.“ P. P. Craven. 
August 30th. 


12,431. “ Valve for controlling and governing mechanically and electrically 
the speed of a pump, turbine, Pelton wheel, or the like, driving a dynamo- 
electric. machine, and also for controlling and governing the pressure on such 
dynamo-elcctric machine.“ W. F. Киоркз & J. Fru. August 30th. 

12,434. Loaded telephone fine svstem." T. бид & W. FONDILLER. 
August 30th. (Convention date, September 12th, 1914, United States.) (Com- 
plete.) 


.12,444.. Systems of electric ome propulsion." British Тпомѕох-Носѕтох 
Co., ITD. (General Electric Co., C. S. A.). August 30th. 


12,516. Switches for resistances.” L. Kaun. August 815. 


12,536. Method of generating high- frequency electric currents.“ T. F. 
WALL. September Ist. 


12,561. '' Telegraph systems.“ Britisn [NSULATED & Herspy CABLES, L o., 
and H. H. Harrison. September Ist. (Complete.) 


12,564. Wireless signalling systems. BRIrisn ‘THOmMSON-Hovuston Co., 
Lro (General Electric Co., U.S. A.). September Ist. 


12,583. '' Manufacture of electric insulating materials and the like.“ 
W. E. W. Ricuarps. September Ist. 


12.614. Electrical signalling or distant controlling plant.“ FRIED. KRUPP 
Акт Geres. September 2nd. (Convention date, September 2nd, 1914, Germany.) 
(Complete.) 

12,617. Methods of marking glass." BRITISn THomsox-Hovusron Co., LTD. 
(General Electric Co., U. S.A.). September 2nd. 

18,630. “Selective calling devices for use in electric telegraphy.” A. Н. 
МОСКВЕ & IN DbOo- EUROPEAN TELEGRAPH Co., тр. September 9nd. 

12,666. Rectifiers for electric currents.“ British THomson-Hovuston Co., 
LTD. (General Electric Co., U. S.A.). September 3rd. 

12,671. Impulse transmitters for automatic telephone systems." G. А. 
BeTULANDER. September 3rd. (Convention date, January 26th, 1915, Sweden.) 
(Complete.) 

12,6783. Automatic telephone systems.” RELAY AvTOMATIC TELEPHONE 
Co., LTD. September 3rd. (Convention date, November 17th, 1914, Sweden.) 
(Ccmplete.) 

12,680. Locking device to prevent the theft of electric lamps held by 
bayonet joints." P. E. CORRELL. September 3rd. (Complete.) 

12,687. '' Electrical aids for deaf persons." С. W. HAWKSLEv. Septem- 
ber 3rd. | 

12,702. Electrical heating elements." Н. CHESHIRE (trading as Cranmer 
and Cheshire). September 4th. (Complete.) 


PUBLISHED SPECIFICATIONS. 


1914. 


252. RELAY ARRANGEMENTS FOR ALTERNATING CURRENTS. G. G. Von Arco 
and A. Meissner, January bth. 

12,277. APPARATUS FOR ELECTRIC SIGNALLING AND FOR CONTROLLING THE CUR- 
RENT IN ELECTRIC CIRCUITS, ESPECIALLY APPLICABLE TO WIRELESS TELEGRAPHY. 
A F. Sykes & Ford. May 18th. (Cognate application, 24,259/14.) 

18,464. PREPAYMENT ELECTRICITY METERS. Landis & Gyr, Ltd. (S.A.). August 


. 8th (August 9th, 1913.) 


18,660. ELECTRO-MEDICAL APPARATUS. H. W. Cox & Co., Ltd., and H. E. 
Donnithorne. August 14th. 

18,737. DYNAMO-BATTERY ELECTRIC SYSTEMS. G. E. Mortley. August 17th. 

18,780. ELECTRIC VISUAL AND AUDIBLE SIGNALLING APPLIANCES, MORE PARTICU- 
LARLY FOR USE IN Mines. H Green & W. de Manoel Landon. August 18th. 
(Cognate application, 4,253/15.) 

18,872. Evecrric Mercury SwitfCHES. G. Jacobus van Haersma Buma. 
August 20th. 


18,887. VARIABLE POLE DYNAMO-ELECTRIC AND LIKE MACHINES. F. Creedy. 
August 20th. 

18,954. ELECTRO-MAGNETIC Circuit CONTROLLING Devices rox Ra war Sic- 
NALLING AND OTHZR PURPOSES. J. Gardner. August 22nd. (Cognate applica- 
tions 20,006/14 and 24, 787/14.) 

19,057. SPEED-CONTROLLING Devices ron ELECTRIC Motors. British Thomson- 
Houston Co., Ltd. (General Electric Co., U. S. A.). August 25th. 

19,737. SPARKING PLUGS FOR INTERNAL-COMBUSTION ENGINES AND THE MANU- 
FACTURE OF THE SAME. A. A. Lines, Н. С. Longford, Longford & W. A. Clark. 
September 14th. 

19,794. ELECTROMAGNETIC SWITCHES. British Thomson-Houston Co., Ltd. 
(General Electric Co., U.S.A.). September 15th. 

19,818. ELECTRICALLY-DRIVEN CLocks. F. H. Walker. September 15th. 

19,849. TREATMENT OF MATERIALS FOR IMPREGNATING THEM ELECTRO-OSMOTI- 
CALLY. Ges. fiir Elektro-Osmose. September 16th. (September 19th, 1913.) 

20,786. METHODS AND APPARATUS FOR THE DETERMINATION OF THE COMPLEX 
ENERGY DELIVERED BY ALTERNATING CURRENTS. R. Arno. October 9th. (Addi- 
tion to 9,580/10.) 

20,959. HicH-TENSION WINDINGS FOR ELECTRICAL APPARATUS. W. H. Wilson 
and F. W. Wright. October 14th. 

21,189. METHOD OF INFLUENCING THE ELECTRICAL CHARGE OF A DIAPHRAGM FOR 
PROCESSES DEPENDING ON ELECTRO-oSMOSIS. Ges. für Elektro-Osmose. October 
19th. (November 6th, 1913.) 

21,389. X-ray DEVICES. 
Co., U.S.A.). October 22nd. 

31,798. ELECTRIC INCANDESCENT АМР HoIDp ERS. C. G. M. Bennett & C. H. 
Jeffcoat. October 3Cth. 


23,283. TRLEPHONE RECEIVERS, L. Brown & C. Macintosh & Co., Ltd. 
November 30th. 


British Thomson-Houston Co. (General Electric 


1915. 
5,591. SYSTEM FOR THE GENERATION OF ELECTRIC CURRENTS. C. F. Benitez. 
April lth. (Addition to 17,811/14.) 
5,717. Exectric Switcnes. J. H. Tucker & J. A. Crabtree. April 16th. 
(Divided application on 21,175/14, October 19th.) 
7,088. ELECTRIO DiaPHraAGM Horns. A. Н. Midgley & C. А. Vandervell. 
May llth. 


8,332. HOLDER FOR ELECTRIC INCANDESCENT LawPS. A. Н. Midgley & C. A. 
Vandervell, | June 4th. 


9.477. MraNS Fon Coorixsc  ELECTRICALLY-OPERATED TOOLS. Frankfurter 


Maschinenbau Akt. Ges. Vorm. Pokorny & Wittckind. June 99th. (June 
30th, 1914.) 


“The Firebrand."—This is the title of a monthly 
publication which is being issued by the Pyrene Co., Ltd,, of 19 
and 21, Great. Queen Street, London, W.C. Among other things 
stated in the first number (September) now before us is an 
announcement that the British Government has placed further 
orders for Pyrene extinguishers, making its total 42,000. These 
extinguishers are being very largely used in electrical works 
(Pyrene is an absolute non-conductor of electricity), and has been 
taken up for re-sale by large firms interested in the electrical 
industry. The monthly circular will keep dealers and users posted 


Miis current information regarding what the extinguishers are 
oing. 


A4 МИМ 77. 


T XXE 


ELECTRICAL REVIEW. 


Vou. LXXVII. 


SEPTEMBER 24, 1915. 


No. 1,974. 


ELECTRICAL REVIEW. 


Vol, LXXVIL)J CONTENTS: September М, 1915. (о. 1,974, 
Bleotric бойы = PME ux 258 iia T * 885 
Copper - T D - * 386 

Е Russia and German xung edd ous sebo. — А ss eo» 387 
The Very Non-Technical Р. LIT еее 387 

A Machine for Soale- Marking “of Indicating Instruments 
(idus.) LIA ee эө» LII) eee 887 


Insurance against Hostile Airoraft „ 389 
London and South-Western Railway Electrification (illus. J)e. 390 
Metal Spray Processes in Engineering, by J. Calder (Aus.) ... 391 

Devices, Fittings and Plant (IIl us.) „ 898 


An Automatic Electric . ui € bss «e». 896 
Pocket Dry Batteries T ave eds Kis e. 896 


Church Lighting 396 
Efficiency Considerations in Heating Water Electrically (ш ) $97 
War Items ees eee eee see eee eee 898 
Business Notes ee oe [11] eee eee eee өзә 399 
Notes eco eee eee eee eec eee eee eee 403 
Ону Notes ео оге eee eee Фә® eoe eee 666 407 
Stocks and Shares vec eco eee өөө eee eee 407 
Share List of Blectrical Companies 408 
Exports and Imports of Hleotrical Goods during icd 1915 409 
The British Association.— ITI. eee TIS eco eee 410 

Industrial Harmony (concluded)  ... eve sis S. 411 

War Credit and Fiaanc3 i: — wee .. 412 

Economic Problems after the Wer ees ees ee 413 


Manchester Electricity Supply Undertaking ... .. 418 
The Manchester Corporation Gas Undertaking ... e. 414 


A Self-Adjasting Commuting Device (ка) — ... S. 414 
The Control of Fuel Consumption . vos eo es e. 415 
A Note on " Earth Henne” ia "m m S. 415 


Legal... eee soe ДДД Фор 416 
New Patents Applied t for, 1915 ... sse 888 26s oe 416 
Abstracts of Published Specifications LII eee #06 eee 416 
Oentractors’ Column 09 eoe eee 


THE ELECTRICAL REVIEW. 
Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1872. 


TO BE OBTAINED BY ORDER FROM ANY MEWSAGERT IN TOWN OR COUNTRY. 
OFFICE :—4, LUDGATE HILL, LONDON, E. o. 


Telegraphic Address: Aczexar, Lompon.” Code, A BO. 
Telephone Nos.: City 907 ; Central 4425 (Editorial only). 


* Electrical R the recognised medi f the Electrical Trades, and has 
ть, гна the po 3 of any Electrical Industrial Paper in Great Britain. 


bscription В ates. — Per annum, postage inclusive, in Great Britain, 
1 64. ; Canada, £1 8e. 12d. (85. 80). To all other countries, £1 10s. 
FOREIGN AGENTS: 
ADELAIDE: Messrs. Atkinson & Co., | Мківоснхи: The Mining & Engi- 
Gresham Street. neering Review, 90, William Btreet ; 
Aretas N.Z : . 
Ibert Street; . : bh Е 
А ! New TOR: D. Van Nostrand, 25, Park 


Gordon & Gotch, 

The Mining and 

E gineering Review, Bla, Strand Place. 
Arcade, Queen Street, Panis: Boyveau & Chevillet, 22, Rue 

BaisBAxE ; Gordon & Gotch, Queen St. de la Banque. 


| 1 ; V. A.: tch 
Cunisrenrncn, N.Z.: Gordon and P сн Я Gordon & Gotch, 
Gotch, Manchester Street. e ооа. Con Cors 


M 
Umberto 1: 307. 

BvoxEY: The Mining & Engineering 
Review, 273, George Street; Gordon 
and Gotch, Pitt Street, 

Toronto, Охт.: Wm. Dawson & Bons, 
Ltd., Manning C Наше. Gordon 
and Gotch, 132. Bay Stree 

WELLINGTON, N. Z. Gordon & Gotch, 
Cuba Street. 


Cheques and Postal Orders (on Chief Office, London) to be made payable to 
Tux Evectsica, Review, and crossed '"London City and Mi Bank, 
Newgate Street Branch.“ 


THE UNIVERSAL ELECTRICAL DIRECTORY 


(J. Жж, Berly’s). 


1915 EDITION 


HM ALABASTER, GATEHOUSE & Co., 
4, Ludgate Hill, London, E.C. 


DvNEDiN, NZ: 
Princes Street. 

JotawsrsBURO, CArE TOWN, BLOEN- 
YONTEIN, DURBAN, PORT E Iz - 
BETH, &c.: Central News Agency, 
Ltd. 


Gordon & Gotch, 


LAUNCESTON: 
Cimitiere Street. 


Gordon & Gotch, 


ELECTRIC COOKING AND HEATING. 


THE tendency: to follow on the beaten track may be 
observed in the development of almost all new industries 
and inventions; we feel our way from step to step, groping 
more or leas blindly, often retracing our steps to branch off 
in another direction—and in the long run we arrive at 
results which, in the light of later knowledge, frequently 
appear to be the perfectly obvious outcome of quite early 
stages in the process of evolution. Thus, for example, the 
first railway coaches were designed very much on the lines 
of the existing road vehicles, and only by slow degrees 


acquired new forms and characteristics; the electric 


radiator still tries to resemble a coal fire, and the electric 
oven has usually been in the main a gas oven electrified. 
The march of progress, however, is introducing us to new 
ideas and new methods, and modifying our innate pre- 
jadice in favour of things as they are. 


The fact that an egg could be cooked in boiling water 
did not directly reveal to us the deduction that meat in 
general could be cooked at the same temperature, or lead us 
to the conclusion that most of our cooking could be accom- 
plished in a similar way, and consequently we have 
adhered to the establish practice of countless generations 
when attacking the problem of electric cooking. We 
are, therefore, somewhat taken aback on learning 
from an Australian co ndent that the egg- 
boiling system of cookery has been seriously con- 
sidered on the west x of America, and has been 
brought to a remarkably high pitch of efficiency. The 
ingenious apparatus which has been evolved is described in 
our * New Devices " columns, and merits commendation on 
the score not only of its novelty and efficiency, but also of 
the simplicity of its construction and mode of operation. 
The system has obvious limitations, and cannot be expected 
to falfil all the functions of a well-designed electric oven 
of the customary type; on the other hand, it has advan- 
tages which the latter does not possess, and which should 
render it invaluable in many households. From the figures 
given by Mr. Fisher, it is clear that the cost of cooking 
with this type of oven is leas than half the cost with gas, 
whether we take the prices of gas and electricity that he 
gives, or reduce them to the rates prevailing here— 
roughly, two-fifths of those quoted; the low cost of elec- 
tricity in this case is largely owing to the diminished loss by 
radiation and convection, due to the low temperature 
employed. The automatic regulation is another very valu- 
able feature of the device, solving as it does the much- 
debated question whether it is better to try to teach the cook 
the use of a thermometer, or to trust to her common-sense, 
which is a decidedly doubtful quantity. 

We do not suggest that this type of cooker would be 
suitable for an establishment where the magnitude 
of the culinary operations or the means of the owner war- 
ranted the employment of a competent cook and the installa- 
tion of в complete outfit of cooking appliances ; but where 
the mistress of the house herself performs all the domestic 
duties of a small household, the liberty of action and 
the freedom from all ‘anxiety as to the progress of the 
cooking afforded by this method should prove an immense 
convenience to her, while the load resulting from the use 
of such cookers, inherently possessing a good load factor aud 
small maximum demand, would be a most desirable one 
from the station engineer’s point of view. We commend 
the idea to the attention of British manufacturers as offer- 
ing a very promising field for their enterprise. 

We wish to bring to their notice also the article on 
efficiency in connection with the electrical heating of water, 
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which appears elsewhere in this issue. The necessity of 
attention to small details in design, which might seem 
trivial, but are really important, is clearly demonstrated, 
and we think that designers of electrical apparatus for 
this purpose will find it worth their while to study the 
suggestions that are put forward. 


ee ee е ... 


THERE has been a period of firmer 
Copper. markets in copper duting the last few 
weeks, but, for all this, there seems to have been little 
improvement in the underlying conditions of the market in 
the United States. The dominant factors are regular pro- 
duction, and an enormous falling off in European consump- 
tion. Competent authorities are of opinion that during the 
month of August—even assuming that the United States 
home consumption was equal to that of the largest month 
on record—there must have been an increase in the stocks 
of refined copper held by refiners there of about 12,000 to 
18,000 tons. It would appear, therefore, that the exports 
from the United States must either increase very sub- 
stantially, or output must be reduced, before the copper can 
be see to stand in a sound position. On the other hand, 
the bear account in the London market has been practi- 
cally wiped out, and, apart from manipulative possibilities, 
it really needs no common courage to buy copper for the 
rise under the conditions at present ruling. The disparity 
between the prices of standard copper and refined copper is, 
moreover, à disturbing consideration, therefore it is a matter 
‘for satisfaction that further quantities of rough copper 
have been purchased here by the Government, and will 
be shipped to America for refining, the finished prodact 
being returned to this о The statistics just issued 
were certainly better than had been expected, there being a 
redaction in the total stocks in England and France of over 
2,000 tons during the first half of the month, while the 
European visible stocks underwent an almost identical 
reduction. 

The greatest interest has been, and is still, paid in 
Australia to the efforts made by the authorities there to 
wipe out German interests in all departments of the Austra- 
lian metal indastry, and the Australian Mining Standard 
. is taking a leading part in the agitation conducted there 
against all companies interested in the Australian metal 
trade and having Teutonic connections. It is beyond dis- 
pute that German influences have for many years pre- 
dominated in the Australian metal trade, and’ the fact that 
this condition of affairs arose entirely from the blindness 
and indifference of British interests, seems now to have 
spurred the latter on to recover that dominance in the in- 


dustry which it should never have lightly forfeited. That. 


the Australians are inflexibly determined to drive out all 
interests smacking of Germany is a matter for patriotic con- 
gratulation, although whether the Commonwealth Govern- 
ment will succeed in their endeavours to establish firmly a 
metal exchange which can approach in importance that 
already existing in London, is a matter upon which there 
may easily be two opinions. The Federal Attorney- 
General is prompted by the very natural desire to preclude 
all Australian metals getting into the enemy's hands, or 
into the hands of neutral friends of the enemy, and to pre- 
vent British and allied buyers being exploited by the mani- 
pulation of the market, while having in view the preparing 
of the way for the contro] of the industry after the war by 
British firms. Meantime, the Melbourne Metal Exchange 
is to be under the direct control of the Commonwealth 
authorities, and the closest scrutiny will be kept upon all 
exports. 

'The prime factors in the Australian metal trade were of 
course the Metall-Gesellschaft and Aron Hirsch & Son, both 
of Germany, who were represented there by local houses. It 
is against these and the British connections of the first 
named, Messrs. Merton, that the activities of the Common- 
wealth Attorney-General and the Commonwealth Press are 
mainly directed. "There can be no question but that a very 
strong case has been made out by the Commonwealth autho- 
rities as against German interests and German influences, 
and there can equally be no doubt whatever that these 


interesta and influences can find no place in Australia for 
years to come. Australia has complained bitterly that her 
soldier citizens should have fallen in thousands by means of 
Australian copper, lead and spelter, and they are running no 
risks of any repetition of this state of affairs. Possibly in 
pn to come the bitterness may subside, but all patriotic 

ritons are agreed in this, that the best place for Germans 


to-day is Germany, and that the Australian Commonwealth 


bas no use or countenance for the type of people which has 
developed under the régime of Kultur,“ and whose 
political perfidies and military atrocities reek to High 
Heaven. | 


APART from the home production of 
electrical machinery and apparatus in 
Italy, the market in that country for 
some years past, as has repeatedly been shown, has been 
largely dominated by German and Swiss firms, and dn the 
entrance of Italy into the war arena at least one oompany 
in Italy felt constrained to give public intimation that 
Teutonic interesta were not concerned, or were no longer 
concerned, with the undertaking." On the conclusion of the 
war it will only be natural for the Swiss firms to endeavour 
further to extend their export trade with Italy, whilst the 
German manufacturers will put forth efforts to recover the 
trade lost during the period of hostilities. But as in various 
other countries so in Italy has a movement been started for 
securing freedom from Germanism. Indeed, the initial 
steps were taken two or three years ago by one of the 
leading banks which, finding Teutonic influence becoming 
rather irksome, adopted measures whereby the withdrawal 
was obtained of the German directora on the board and the 
leading German officials on the staff; and the present war 


The Italian 
Market. 


has merely served to accentuate tbe desire further to 


eliminate Teutonic interests from the trade of the country. 
Our advisers in Italy have frequently affirmed that if 
British firms are to replace their hostile competitors a 
radical alteration will be necessary in their business methods. 
According to Mr. R. Bagot, who brought the question 
recently before the London OChamber of Commerce, the 
difficulties in the way of British firms are as follows :— 

l. The high prices of British goods as compared with German 
articles of the same kind and of little inferior quality. 

2. The use of English in correspondence, and English systems of 
coinage, weights and measures. 

8. The failure to grant easy terms of credit and payment. 

4. The lack of travellers. 

5. The want of branches of any important English bank in the 
Italian cities and industrial centres. 

Mr. Bagot has brought forward the problem from a 
general point of view, whilst the engineering standpoint 
was raised several months ago by an English engineer who 
has resided in Italy for a period of 10 years. Such a long 
term of years naturally enables а man to speak with 
authority in regard to the Italian market for machinery. 
This engineer, representing as he did a British engineering 
firm, does not go quite so far as Mr. Bagot does, perhaps, 
because, being on the spot, he was engineer and traveller com- 
bined, and could give quotations in Italian currency and 
weights and measures. What he states is that no English 
firms will be able to keep pace with the Germans unless 
they change their business methods in the engineering trade 
as well as in all other branches of trade, and that English- 
men never occupy the first place in Italy. The Germans, 
he declares, actually offer more for the money, and if the 
quality of their goods in some cases is less satisfactory this 


defect is equalised by their conditions of payment; and 


they accommodate themselves to Italian conditions in a 
manner which is rarely the case with Englishmen. The 
requirements are consequently cheap and good machinery 
and long credit, and in this connection surprise is manifested 
at the small percentage of bad debts incurred. If the 
Germans are entirely beaten in the war the engineer con- 
cludes that they will still remain a factor the importanc? 
of which cannot be under-estimated in regard to the Italian 
market. These statements deserve the serious considera- 
tion of those British firms who hope further to promote 
trade with Italy which is now anxious to shake off the 
German yoke for ever. 
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THE now well-known determination 


"= la nd f Russian manufacturers to secure 
emancipation as far as possible from 


Influence. 

German industries has been followed by 
the adoption of preliminary measures by the legislative 
assembly in the same direction. For this purpose the 
Dama recently decided to appoint a Commission to inquire 
into Ше, best means for combating the systematic 

etration of Germany in all the departments of Russian life. 
The Commission has just met for the first time and settled 
its working plan by resolving to divide the labours among 
four sub-commissions. The first has been entrusted with 


the examination of all documents submitted to the Com- 


mission ; the second has to deal with the German incursion 
into agricultural operations; the third with the contest 
against German ‘monopolies in industry, commerce and 
finance; and the fourth with questions concerning the 
Baltic provinces. It will be obvious from the scope of the 
inquiry that the proceedings will be of a prolonged character, 
but with the assistance of the leading representatives of the 
industries concerned the foundation should be laid for the 
elimination of the German element from Russia. The most 
important problem from the Russian point of view, having 
regard to the past dependence upon Germany for the 


absorption of an enormous amount of agricultural produce, ' 


is the discovery of new markets for the products of her soil, 
as in that event the new markets would, or should, be able 
to send manufactures in exchange and thus tend to oust 
Germany from the Russian market. Failing these markets 
Germany in all probability will continue largely to 
monopolise the Russian import trade, in so far as the 
Ru sians do not help themselves by developing their own 
manufacturi 
more independent of commodities of Teutonic origin. 


OvR contention that the lay Press 


N dd would do well to include on its staff at 
Press. least one member with a smattering of 


scientific knowledge was once more 
fally justified by a report which some of our daily con- 
temporaries rashly published last week. It related to an 
Italian engineer, residing at Marseilles, who had “ solved 
the problem of maintaining a body suspended in space 
absolutely motionless”; his apparatus “is four metres 
long, 75 cm. in diameter, weighs 95 kilograms, and can 
raiss 45 kilos it can remain for 24 hours in the 
air, and come down at a point 200 kilometres from its 
starting point.” “The apparatus can be set in motion at 
a prodigious speed in any direction whatever, and can be 
о at any point, and all this is to be accomplished 
without any mechanical motive power, but merely 
with the use of the Hertzian waves. The principle 
of this invention, the telegram adds, is based on 
the special distribution of electric and magnetic forces," 
&. The Daily Chronicle headed its announcement Law 
of Gravity Set Aside." Certainly, as a practical joke on 
the daily Press it is not without a humorous aspect, but 
that is not what the Chronicle means. 

Now, any fool engineer can see at a glance that this 
report is pure and unadulterated piffle—an invention indeed, 
but not a discovery. The statement is as fanciful and fan- 
tastic as Jules Verne's story of a journey round the moon, 
without, however, the basis of fact and feasibility which that 
gifted author always built upon. To the classical experta 
of the daily Press, whose scientific education has presum- 
ably been confined to the views of Aristotle and Archimedes, 
such fables present no difficulties ; but they are supposed to 
educate the public ! . 

If the editorial offices harbour no tame scientista, why 
do the Editors not avail themselves of the assistance of 
their technical colleagues? We speak not only for cur- 
selves, but also, we feel sure, for the technical Press in 
general, when we say that an inquiry on the telephone as to 
the merita of such reports would be gladly answered, with- 
out a thought of remuneration ; for we wish to see in the 
daily Press only the truth regarding scientific and engineer- 
ing matters, and for this purpose our services are always at 
the disposal of our non-technical colleagues. 


industries, and thus rendering themselves 


A MACHINE FOR SCALE-MARKING OF 
INDICATING INSTRUMENTS. 


[ COMMUNICATED. ] 


THE marking of scales for indicating instrumenta, such as 
voltmeters, ammeters, and wattmeters, &c., is usually 
carried out by hand, as it has been found that even identical . 


instruments give slightly different characteristic curves 


which would render 
inaccurate. 

In addition to this drawback, a tremendous number of 
patterns would be required, not only on acconnt of the 
many ranges asked for by cliente, but also because of the 
ever-growing multiplicity of sizes and shapes. 

Now, it is a matter of experience that hand-marked 
scales are not always satisfactory, while their cost is a 
rather serious item in the labour bill of the individual 
instrument. | 

These considerations have led tothe adoption by various 
makers of mechanical devices, in order to obtain betber 


stereotyped printed scales too 


. work, to reduce the cost of labour, and to turn out work 


more expeditiously than is possible with the old methods. 

A common procedure in scale-marking, which is now very 
largely superseded, consists in putting a blank scale on the 
instrument, and in first of all marking the length of thé 
pointer in three positions, во as to be able later on to find 
the centre of the circle of which the end of the pointer 
traverses an arc. 

The next operation is to fix an evenly-divided and 
numbered auxiliary scale to the blank one on the instru- 
ment. Of course, instruments would rarely be taken singly ; 
usually several dozens, or as many as possible of the same 
range, would be connected in parallel ор series, according to 
whether volt or ammeters are being dealt with. ANS 

After the covers are put^on, the instruments are properly 
levelled, and the zero positions of all the pointers, as shown 
on the auxiliary scales, as well as a sufficient number of 
convenient (calibrated) readings, are taken down. | 

From these data, which, for instance, for a 50-ampere 
ammeter, might be in the following form :— | 


Жо 2˙5 80 а. 70°8 
10a, 152 40 a. lol 
20 a. 33°7 50 a. 1476 


the blank scales on the instruments can be marked in 
pencil, and the draughtsman can now proceed to con- 
struct the scale according to the particular style adopted by 
his firm. He will first find the centre mentioned above, 
then trace the necessary concentric lines with compasses 
and pen, and after this sub-divide the scale. | 

This sub-division, at least in the case of instruments 
having quadratic characteristics, will be more or less 
guesswork, but this is usually considered near enough for 
practical requirements. | 

If a special accuracy is guaranteed for a certain part of 
the scale, it will be necessary to take more calibrated 
readings than we have mentioned for the sake of illustra- 
tion, and to plot a curve from which intermediate pointe 
can be obtained. 

The method outlined above has its obvious disadvantages, 
and one of the most important is that the calibrated read- 
inge taken by means of the auxiliary scale have to be marked 
on the blank, which means two possible mistakes, one in 
readi- g and one in marking, or, at least, the introduction 
of two small errors due to the human equation. 

These errors are being added to by the draughteman, во 
that the resulting scale may be out by more than is 


‘admissible, unless skilled and very reliable workers are 


employed. Such workers, however, are not too plentiful, and 
as mentioned before, reduction of cost being & desideratum, 
the utilisation of mechanical means becomes imperative. 

Of the various methods in use, we propose to deal with 
one which only requires a skilled observer to take the cali- 
brated readings, while all the other operations in producing 
the finished scale can be carried through by unskilled female 
labour. The method presupposes that all the instruments 
are standardised, especially as regards length of pointer, and 
that all scales of the same size and type are immediately 
interchangeable. 
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The difference from the old method starts with the first 
operation, inasmuch aa no blank scales are put on the instru- 
. ments. Instead auxiliary scales, which are stendard in 
every respect as regards mounting, fixing holes, &c., but 
which are evenly divided into, say, 150 divisions, covering 
& sufficient angle, are used. 

If the types of instruments dealt with in this fashion 
have been sufficiently developed, it will be possible to 
arrange for beginning and end of the scales to be in absolutely 


identical positions, and in such cases intermediate calibrated ° 


readings only need be taken. 

When turning out large quantities, the data obtained 
when calibrating should be entered on printed cards pro- 
viding space for all necessary particulars, and also, at least 
for some types of instruments, squares for plotting curves. 
These cards are indexed and filed for reference after the 
first set of scales has been completed. 

We have now to describe the little machine which does 
this work with the help of the data supplied on the cards. 
The machine consists mainly of a turntable of suffictent 
diameter to take the largest scale to be made, and is pro- 
vided with means to fix scales of various sizes and 
patterns. : 

The circumference of the turntable is divided in a con- 
venient number of divisions, say z, which are marked from 
0 to =. The turntable can be rotated by means of worm 
and wheel, the ratio being so chosen that, say, 1/z revolu- 
tion of the turntable —that is, one division on the scale— 
corresponds to one complete turn of the worm. By arranging 
& wheel on the spindle carrying the worm, and dividing the 
eircumference of this wheel into 10 or 100 parts, one or 
two decimals can easily be introduced, and, if backlash is 
properly guarded against, and indices (on the circumference 
of the turntable and the wheel) are provided, it is possible 
to reproduce any particular position of the turntable any 
number of times with a high degree of accuracy. 

Over the turntable, in the direction of a diameter, the 
tracing or printing apparatus is suspended. It is fixed to a 
bracket connected to the base on which the turntable is 
pivoted. | 

In the case of а pen being used, this can move radially in 
relation to the turntable, the length and width of stroke 
being regulated by ratchets actuated from a lever provided, 
which is worked with a reciprocating movement by the left 
hand, while the right hand sete the turntable by means of 
the decimal wheel, in accordance with the data on the cards 
referred to. ` 

In another type of machine type-wheels are used, and all 
strokes forming divisions and sub-divisions are actually 
printed. 

The auxiliary scales mentioned are all produced on the 
machine, and with care it is easy to arrange several 
machines in such a way as to make the acales turned out on 
them interchangeable. 

There remains to explain how the .sub-divisions are 
obtained. To this end а transparent slide is utilised, which 
is divided as shown in the illustration below, and, further, a 
movable index is pivoted in the centre of the turntable and 
is capable of being fixed in any point to the scale of the 
latter. 


0 1 2 3 4 5 6 7 8 9 10 
: Division of Transparent Slide, 


The slide shown above would be suitable for subdividing 
into 10 equal divisions, and is so arranged that it can be 
exchanged at a moment’s notice for another one. This 
provision is useful if different types of instruments are dealt 


with by the same machine, as it is then easy to use slides 
ae according to the particular characteristic curve of 
each type. 

The slide is movable in the direction of the arrows, 
and perpendicularly in relation to the plane of the turn- 
table. The distance between 0 and 10 must be slightly 
more than the longest distance—to be sub-divided into 10 
divisions—between two calibrated points on any scale likely 
to be wanted. 

Using the data given in our example, we will now proceed 
to print а scale on the machine. 

The first operation is to fix a blank scale to the turn- 
table. The machine having been adjusted beforehand to 
obtain the proper lengths and widths of strokes and to 
ensure the latter being in the right position, the operation 
to follow would be to determine the z:ro. This, in our 
case, is at 2:5 of the turntable scale, and the decimal wheel 
is turned until the indices indicate exactly this position, 
Now the first stroke is printed by pulling the respective 
lever, care having been taken that the ratchets governing 
length and width of stroke are properly set. 

The next point to be marked is, say, 10 amperes, situated 
at 15:2, and its location is found by turning the decimal 
wheel accordingly. 

As from this point our scale is to be sub-divided to 1 
ampere, the slide now comes into action. 

The vertical (zero) line of the slide will be found on 
15:2, and the slide is now moved vertically until the slant- 
ing line 10 passes through point 38:7 on the turntable 
scale. For greater accuracy in reading, the use of a magni- 
fying glass is advisable (as in Kelvin balances). 

The distance from 15:2 to 33-7 is, through the foregoing 
operation, divided into 10 equal sections, and the corres- 
ponding strokes can be printed on the scale. To this end 
the movable index referred to is fixed on 33°7, then the 
decimal wheel is turned until the slanting line 9 coincides 
with the movable index, when the first sub-divisional stroke 
can be printed. This done, the decimal wheel is again 
turned, and the process mentioned repeated with slanting 
line 8, and so on until all sub-divisions are formed. 

The next interval 38:7—70:8 dealt with in the same 
way, and so forth, until the scale is completed. 

The concentric lines, also the figures and the wording, 
can either be printed by hand or, if the quantities warrant 
it, stocks of stereotyped printed scales, either paper covered 
or enamelled can be kept. Of course, z ro and end posi- 
tion only would be marked on these scales. 

In the case of engraved scales the engraving tool or tools 
are worked direct by the machine, or where chemical 
engraving was resorted to, the tracing would be done by 
means of a pen (on the machine), and the ink used would 
have to be capable of withstanding the acid in the subse- 
quent etching process. 

The machine and method outlined are also applicable with 
slight modifications to transparent scales and to edgewise 
instruments. Of course, the machine itself can do nothing ; 
a very carefully thought-out organisation is required, but 
given this, the results obtained are remarkable. 

The present writer found it possible to work the whole 
scheme with girls, and it was really astonishing to see how 
quickly, under proper instruction, they developed into 
reliable workers. 

The system of instruction followed was to show every 
operation down to the minutest detail, exactly in the form 
which experience showed to be the quickest and most 
efficient, and to insist on its being invariably followed. 


Workers who could not, or would not, suppress extra turns 


of their own, if it were ever so slight a deviation from the 
regulation procedure, would be given other work or 
dismissed. 

The advantages of the system of s:ale marking outlined 
above are important. Not only can unskilled female labour 
be employed throughout (with the possible exception of the 
taking of the calibrated readings), but the results are much 
superior to those obtained with the old method. 

The accuracy is obviously much greater, since calibrated 
readings are only taken once, so that the human equation is 
only introduced once ; all other work is purely mechanical, 
and can be rendered as accurate as may be desirable. 

One of the chief merits of the system is undoubtedly that 


э 
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а permanent record of all scales and their accuracy is 
obtained (the checkers putting their remarks conveniently 
on the original calibration cards), which affords a continuous 
control over the instruments turned out, and is most helpful 
in case of disputes, or when considering alterations or 
improvement of types. 

This permanent record, properly filed, also makes it pos- 
sible to reconstruct any scale at a moment’s notice, a con- 


tingency which may arise at any time, but which usually 


means a return of the instrament in question to the works. 
The present. writer remembers cases where, in order to 
save duty, large quantities of instruments and scales were 
sent as separate consignments, and where not infrequently 
the scales, being packed in a very small case, were mis- 
laid or lost in transit. In those cases it was very much 


appreciated both by maker and client that there was no - 


need to return the instruments, but that new scales could be 
shipped out practically by the next boat. 


INSURANCE AGAINST HOSTILE AIRCRAFT. 
[BY OUR LEGAL CONTRIBUTOR. | 


Marr of the daily papers have recently dealt with the 
all-important question of insuring against damage caused 
by hostile aircraft. No doubt most pradent readers of the 
LECTRICAL REVIEW have insured long ago without 
pausing to inquire whether, in the event of disaster, the 
liability to make good the damage was upon them or their 
landlords; but there may be others who are still 
hesitating. With a view to showing how necessary it is to 
be guided by the maxim, ** When in doubt, insure," it is 
proposed to consider the legal aspect-of the matter. 


The case of the freeholder is simple enough. The | 


Government has declared that since the scheme of State 
insurance was inaugurated, compensation for damage caused 
by bombs wil not be paid by the State. For the free- 
holder, then, the question is: Shall I make a small money 
payment, and get an insurance company to bear the burden, 
or shall I be my own insurer?" It is said that one of 
the victims of the recent raid upon the * London District "' 
had stoutly refused to take out a policy, on the ground that 
‘the chance was 1 in a 1,000,000. Qn the day after the 
raid he found that an unlucky bomb had made him a 
rained man ! 

In the case of a limited liability company it is beyond 
question the duty of the directors to insure. It is true, as 
was stated in the case of Overend & Gurney v. Gitt ((1872) 
L R 5 H L, 480) that facts which may show imprudence 
in the exercise of powers. clearly conferred upon directors 
will not subject them to personal responsibility unless the 
imprudence amounts to crassa negligentia ;" but where 
there is insurance available at Government rate, it is 
obvious that no director could be charged with extra- 
vagance in laying out the necessary premium. Even 
if his failure to do so fell short of negligence in law, he and 
his co-directors would have a very uncomfortable quarter of 
an hour at the next shareholders’ meeting should the pre- 
mises of the company be destroyed by one of the products 
of German Kultur.“ | 

Coming next to the cases where the incidence of liability 
may present some difficulty, one has to consider the 
tive positions of landlord and tenant. Unless there is a 
covenant to repair or “to yield up in repair," it is 
obvious that the loss must fall on the landlord. On the 
other hand, it was laid down in the middle of the seven- 
teenth century that where a lessee undertakes without 
qualification to keep premises in repair during the currency 
of the lease, he is liable if they are thrown down by 
enemies. In Paradine v. Jane ((1647) Aleyn, 26), 
it was stated that: Where the party by his 
own contract creates a duty or charge upon himself, he is 
bound to make it good, if he may, notwithstanding any 
accident by inevitable necessity, because he might have pro- 
vided against it by his oontract. And, therefore, if the lessee 
covenant to repair a house, thongh it be burnt by 


lightning, or thrown down by enemies, yet he ought to 
repair it." 

. So stands the law as it affecta 99 out of every 100 lessees 
in this country. The ordinary fire risk is generally covered 
by a policy taken out by the landlord, the premium being 
paid by the tenant ; but it is now a matter of notoriety that 
the ordinary fire policy is not so framed as to make the 
ei y liable for the damage done by an incendiary 

mb. 


The modified repairing covenants which a in some 
leases merit a few words of explanation. Suppose, for 


example, that the following words occur :— Reasonable 
wear and tear and damage by fire alone excepted.” It has 
been held that the words reasonable wear and tear do 
not extend .to relieve the tenant from responsibility fcr 
damage caused by overloading the floors of a building. 
So (or, rather, a fortiori), it is conceived that these wo 

would not excuse the tenant from liability to make бо а 


the damage caused bya bomb. As to a fire caused to pre- 


mises which are the subject of a lease containing such a 

clause, it is conceived that the tenant might possibly escape 

liability from the results of a fire howsoever caused. | 
With regard to rent due and accruing while premises are 

being reinstated, it is important to remember that the 

tenant’s liability to pay rent remains, and in taking out his 

seid of insurance he should remember this important 
L. | 


The purely legal aspect of the matter has been considered 
above. Broadly speaking, the tenant is liable and should 
insure ; but the landlord must consider the matter from his 
point of view. True, if the premises are destroyed he has 
a claim against the tenant ; but will it be worth anytbing ? 
With the premises, the tenant's stock-in-trade and goodwill 
may be entirely destroyed. There will be ncthing left on 
which the landlord can jssue execution. He will have 
nothing but a lawsuit on his hands. It is therefore prudent 
for every landlord either to satisfy himself that his tenart 
has insured, or else take out a policy himself. 

There remain a few minor points to consider. When 
deciding the amount for which a policy shall be taken ont, 
the business man—say, a dealer in electrical fittings— has 
much to consider besides the actual value of his stock-in- 
trade. He has, upon his premises, numerous files of corres- 
pondence intrinsically valueless but indispensable for his 
business. A barrister or a doctor may carry his business in 
his head ; but the commercial man cannot do so. He should, 
therefore, insure against the prospective loss which he must 
inevitably suffer if his premises are destroyed. 

With regard to electric lighting companies a few words 
may be added. In the first place, it is conceived that the 
suspension of supply owing to the wreckage of a generating 
station would be due to force majeure or inevitable accident, 
which would absolve the company from continuing to give 
а supply. In other words, they could not, in such 
circumstances, be made liable to penalties even if a whole 
town were plunged in darkness. Insurance, however, of 
the entire undertaking would undoubtedly be prudent, and 
the policy should be framed so as to cover the prospective 
loss of consumers during the period of restoration. 

Finally, care should be taken to gee that the policy is in 
the same terms as that approved by the Government, in 
that it insures against damage done by hostile aircraft and 
by projectiles fired at them. Recent events have shown 
that anti- aircraft guns do not always hit the marks at which 
they are aimed ; and an English shell crashing through the 
roof is almost as unwelcome a visitor as the very latest 
product of fiendish Teuton ingenuity. 


Fire.—Considerable damage was done at Redford Bar- 
racks, Edinburgh, by the destruction by fire of the machinery shed 
and a quantity of plant, including dynamos and motors, belonging 
to Mr. О, Macandrew, builder. 


Panama Exhibition.—Messrs. Worsxor & Co., of 
Halifax, have been awarded a Gold Medal at the Panama Exbibi- 
tion at San Francisco for their exbibit of electric hand lampe, 
electric miners’ lampe, motor lampe, self.starters for motor-care, 
and for their Alklum " accumulators, 
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LONDON AND SOUTH-WESTERN RAILWAY 
ELECTRIFICATION. 


THE decision of the directors of the London and Soutk- 
Western Railway Co. to adopt electrical working on tLeir 
suburban system was announced about three years ago, and 
some particulars of the Scheme one of the most importent 


, 


the conversion of about 47 miles of route, equivalent to about 
140 miles of single track, has been undertaken, the lines 
which are being electrified being shown on the accompanying 
plan (fig. 3). The system adopted was direct current at 
600 volts with a third-rail conductor, this enabling traffic 
to be exchanged with the Metropolitan District Railway. 
The company decided to generate power for itself, and has 
put down a power station alongside the railway at Durnsford 
Road, near Wimbledon, which is now practically complete ; 


Fic. 1,—PowER HOUSE, CAR-SHED, AND MÀIN LINE OF THE LONDON AND SOUTH-WESTERN RAILWAY Co. 
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Еа. 2.—L. AND S. W. RAILWAY THREE COACH ELECTRIC TRAIN. 
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in this country — were given in our issue of December 13th, 
1912, which were amplified in the following year (Novem- 
ber 7th, 1913), when the work was put in hand. As then 
set forth, the complete scheme embraced the network of 
lines extending from Waterloo station to Hounslow, 
Shepperton, Guildford, Epsom and Wimbledon, a total 
length of 246 miles of single track, but in the first instance 


[Topical Press Agency, 


a view of the exterior is given above. The electrification 
of the lines is also approaching completion. The work has 
been carried out under the supervision of Mr. H. Jones, the 
company’s electrical engineer ; Sir Alex. Kennedy and his 
partners are consulting engineers to the company. 

The trains are equipped for multiple-unit working, and 
are made up in three-coach units, each set consisting of two 
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motor coaches with a trailer coach permanently close- 
coupled between them; these sets will be used alone or 

6 up into six-coach units in accordance with the 
ments of the traffic. One of the seta is illustrated here- 
with. The original rolling stock has been employed, with 
compartments and side doors, the necessary alterations being 
made to accommodate the electrical apparatus. Each set 
is provided with four motors of 275 H.P. each, arranged in 
pairs on the bogies under the driving compartmenta at each 
end of the set, and all the electric controlling gear is 
placed in these compartments instead of beneath the coach, 
the company’s engineers preferring this arrangement for the 
sake of the greater ease of access for inspection, cleaning, 
and adjustment. 

The power station is adjacent to the River Wandle, 
from which water is obtained for condensing purposes. 
Two ferro-concrete ducts bring the water to the station 
and return it to the river. During periods of pro- 
longed drought the supply of water from the river 
will be insufficient, and at such times a part, or 
the whole, of the circulating water will be pumped 
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Fic, 3.— PLAN OF LINES NOW BEING ELECTRIFIED. 


over cooling towers, the tops of which may be seen in our 
view. 

The formation of the ground, which slopes from the 
railway towards the power house and the river, has greatly 
simplified the coal-handling arrangements; it has been 
found practicable to dispense with all the usual coal- 
conveying plant, and to discharge the coal from railway 
tracks directly into overhead bunkers in the boiler house. 
The viaduct constructed for this purpose, which may be 
seen in the illustration, is for the greater portion of its 
length provided with open decking, so that coal can be dis- 
charged from the trucks directly on to a reserve storage 
space under the visduct; this space, which is bounded 
by a low retaining wall, has a storage capacity of about 
10, 000 tons of small coal. As the ashes are drawn from 
the boiler-house basement into an overhead receiver outside 
the building by means of a vacuum syetem, there are no 
coal or ash conveyers of the usual type throughout the 
station. The viaduct is 550 ft. long and 19 ft. wide, and is 
constructed of ferro-concrete with the exception of a 50 ft. 
steel girder span. , 

The power station, which will eventually supply power 
for the whole of the company's suburban system, is a 
brick building; the boiler house, which runs parallel 
with the turbine house, is 287 ft. long x 180 ft. wide, 
while the turbine house is 257 ft. long x 55 ft. 
wide, and is capable of accommodating plant of 30,000 Kw. 
output. 

The generating plant at present installed consists of five 
main and three auxiliary generating sete, with space for a 
sixth main set to be installed when required. The main 
sets are turbo-alternators of 5,000-kw. capacity and gene- 
rating three-phase current at 11,000 volts, 25 cycles, while 
the auxiliary seta generate direct current at 220 volta for 
lighting and power. 

Repair and inspection shops for dealing with the electric 
trains have been built close to the power house, and there 
are nine sub-stations on the railway, where the supply is trans- 
formed down and converted to direct current at 600 volta. 


(To be continued.) 
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METAL SPRAY PROCESSES IN 
ENGINEERING. 


By JOHN CALDEB. 


(Abstract of paper read before the AMERICAN SOCIETY ОР 
MECHANICAL ENGINEERS.) 


IT is the object of this paper 8 
process, the Schoop process, for depositing ro- ve me 
on iron and steel. Incidentally, the method permita the depositing 
of many other metals and alloys on coherent bodies whether 
metallic or not. ‚ 

The process takes its name from М. U. Schoop, an engineer of 
Zurich; who, in collaboration with other inventors, made the 
metal spray an effective coating agent. In the Schoop procers, 
for which the United States patents have just been issued, the 
coating metal adheres to the object chiefly by mechanical 
union, The metal is discharged in hot impalpable particles moving 
with high velocity, and these when directed upon a prepand 
object penetrate the pores of the latter while the spray is still 
plastic. The coating metal thus dovetails itself into the super- 
ficial pores of the object, and does so in the presence of reducing 
gas which prevents oxidation at the junction of the meta le. 


— 
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Fia. 1.—DIAGRAM ILLUSTRATING APPLICATION OF REDUCING 
FLAMB TO METAL WIBE IN THE PISTOL. 


The evolution of the apparatus has been interesting. The liquid 
metal process involved a large non-portable reservoir of hot metal 
weighing, with the auxiliary parts, over a боп; the metal dust 
apparatus weighed over 100 lb., while the "pistol" of to-dsy 
weighs less than 4 lb. 

The principle involved consiste as shown in fig. 1, in feeding a 
fine wire w of any metal into a reducing flame zone 2 at such a 
constant speed that the position of the end of the wire Е remains 
atationary, the melting rate being exactly equal to the rate of 
feed. Under such conditions the wire end melts a drop at a time 
and each drop at the instant of formation is struck a violent blow 
by an air blast А. In other words, the pistol is a machine gun 
which automatically manufactures its ammunition from a reel of 
wire and bombards the objects to be plated with plastic projectiles 
of extremely small size. : : 

The resulting fog or spray of fine metallic particles into which the 
drops are divided takes the form of a diverging oone C with a сое 
of reducing gas G in which the particles are entrained, and а 
surrounding sheath of air А which is rapidly expanding and cool- 
ing. Any suitably prepared object placed in the path of this 
metallic spray is plated through impact without undue elevation 
of temperature, 

Fig. 2 shows a section of the commercial spraying pistol now in 
use. The principal parts of the pistol consist of an outer casing 
Aj, cast of aluminium, with a central projecting tube forming a 
handle, a wire feed mechanism mounted entirely upon the oover 
B; of the turbine chamber, the turbine ci actuating the wire feed 
mechanism, gas, air, and wire nozzles mounted upon the outer 
casing held in position by a hand nut Di, and а removable cover Pi. 
which completes the enclosure of the outer casing. 

Gas and air ducts are drilled in the outer casirg. The flow is 
controlled by the tapered valve F provided with a handle c. The 
wire feed mechanism is actuated by a turbine c, mounted on а 
vertical shaft running in bell.bearings; & worm is cut in the 
upper end of the vertical shaft and drives by worm wheels the 
horizontal shafts N and o (inset), which are provided with worms 
in turn driving the worm wheels P and Q 

The wheels P and d, fig. 2, are provided with slots to engage the 
projecting lugs of the lower feed wheel R. The upper feed wheel 
в, mounted in the pivoted frame T, is provided with shrouds con- 
trolling the position of the lower feed wheel R. The lower feed 
wheel can be engaged in either worm P or Q by raising a clip I, 
shifting laterally in either direction and locking in by the oppotite 
olip. Theshift can be readily made by allowing the mechanism 
to run slowly by a slight opening of the starting valve. 

Pressure is applied to the feed wheels through the pivoted frame 
T by а coiled spring, and controlled by the operator by means of 
the release lever К. The final adjustment of the wire feed is 
controlled by the needle valve m. The turbine and shaft 
complete is assembled in the outer case and properly adjusted 
independently of the other mec 

The wire feed is entirely assembled on the turbine oover and, 
when properly adjasted, is secured in tion. The wire nczzle 
base U provides an adjustment for position of wire and gas nozzlee, 
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and is secured in position by a headless set screw. The upper end 
of the stem of the turbine cover is provided with an annular 
groove, which is engaged by the spring loop v and secures the 
removable cover E; of the case. Loop v provides also a means for 
hanging the pistol on a conveniently located hook. 

The operation of the pistol is as follows: The gas and blast 
nozzle faces B and C are securely clamped to form gas-tight joints 
by tightening the hand nut Di. The end of the central or wire 
nozzle is then 0°015 in. inside the gas nozzle, and the stationary 
melting point of the wire is 0°03 in. inside the air-blast nozzle. 
The wire diameter used is from 00319 to 0°0375 in., except for 
lead and tin which are used in larger sizes owing to their rapidity 
of melting. 

The feed gears having been set in mesh at the appre ximate 
speed required for the wire selected, the air alone is turned on and 
the speed tested with a short length of wire. Adjustment, if 
necessary, is made by the needle valve, which modifies the speed 
2 ft. per minute plus or minus. 

The end of the wire reel is then threaded through the stock 
receiving tube, between the gripping feed rolls and into the central 
wire nozzle, and the fuel gas pressures from the containers are 
adjusted by the réducing valves and gauges thereon to the tabular 
requirements for the metal to be sprayed. The pressures of the 
fuel gases seldom rise above one atmosphere, and hydrogen or Blau 
gas are the reducing gases usually employed, This gas is now 
admitted by slightly opening the starting valve, and when ignited 
with a match burns quietly as a pilot light. 
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Fig. 2.—DETAILS OF THE COMMERCIAL METAL SPRAYING 
PistotL Now IN USE, SHOWING TURBINE, WIRE FExD 
MECHANISM, &C.: 


The starting valve is then opened up full and oxygen is admitted 
gradually until the flame zone is established. All back-firing is 
avoided by keeping the reducing gas always in excess of the 
oxygen, the ratio being three or four toone. The above move- 
ments are made in rapid succession on a light instrument which 
can be held in one hand, and the spray is started up the moment 
the constant melting position of the wire is reached. 

The spray so established is essentially a metal plating air-brush, 
the diameter of whicb, 5 in. from the pistol end, is about 2 in. 
Objects to be plated are operated upon by pointing the pistol 
normally to the surface to be coated at any moment at about 5 in. 
distance, and traversing the pistol across the surface with a regular 
motion. A single coating is about 0'001 in. thick. The operator's 
vision easily guides him in distinguishing between the coated and 
uncoated portions, and also between a first and second coat. 

Two thousandths of an inch well impacted upon a surface are 
just as effective as a much greater thickness, and, of course, 
unnecessary sprayed metal increases the cost, as the latter is 


directly proportional to the thickness, Not only on the score of 
economy, but also to preserve toughness, the coating should be of 
minimum thickness, for the anvil action of the metallic spray on a 
solid metal object is lost above a few thousandths of an inch 
thickness, and a process of cold working follows, which produces 
a brittle scale readily detachable. In practice this matter is easily 
regulated. 

Fig. 3 shows the pistol held in the hand ready for action, with 
the wire thread in position. 

Gas bombs with fittings and air at 40 Ib. pressure are the only 
requisites besides the pistol and its hose connections for plating 
non-metallic objects such as wood, stone, paper, cement, cloth, &c. 
All metallic surfaces should have the scale cleaned off, and their 
pores opened by preliminary sandblasting. 

A surface 1 sq. ft. in area can be sprayed with the common 
metals, 0°001 in. thickness, for a small sum, The total cost for 
German silver is 3} cents, for copper 3 cente, for tin 5 cents, for 
brass 21 cents, for zinc 2 cente, for aluminium 14 cents, and for 
lead 1j cents per sq. ft. 

Except in the few cases where the impaeted metals have & 
chemical affinity, the action of the spray is purely mechanical. Any 
metal wire can be sprayed with varying degrees of fineness by the 
pistol, but a hard metal, such as copper, cannot be impacted with 
the same degree of adherence upon a solid copper object as it would 
be upon & more porous cast-iron object or upon one of the soft 
metals such as lead or zinc, The coatings may be ground, 
polished and buffed like any ordinary metals, but polished spray- 
ings do not offer themselves as economical subetitutes for cheaper 
and less adherent platings which are deposited in smooth con- 
dition. " 

The applications of the process already made are numerous, 
aud new ones are being suggested continually. In this connec- 
tion it should be noted that, though coatings of all the commercial 
metals and of their alloys can be made on any other metal, and on 
almost any coherent object, except articles containing grease, the 
choice of & metal coating should be conditioned by the service 
which it has to render. 

Spraying a metal so that it plates an object gives the coating 
metal no chemical properties it did not possess before. Hence 
sprayed coatings used for protective purposes, rather than for finish 
or decoration, are restricted for resisting acids to lead, for resisting 
air, moisture, sea water, and ordinary atmospheric action to lead, 


Fie, 3.— VIEW OF A COMMERCIAL SPRAYING PISTOL IN HAND 
READY FOR USB, 


tin, zinc and aluminium, and where superficial oxidation of the 
coating is of no importance, copper and its various alloys can be 
freely used also. 

Protective coatings on steel or iron may be either original coat- 
ings of the whole of an object, or any part of it, or local applica- 
tions with the pistol to repair damage or wear of & coating made 
by another process. The repair of the troublesome defects on 
galvanised sheets is an example. The localisation of copper 
deposits on iron and steel for the purpose of the cementation pro- 
cess, and for controlling hardening, is easily and quickly accom- 
plished by the pistol. The results are reported to be much better 
than those obtained from the necessarily irregular and soft electrc- 
lytic deposits, the area of which cannot be absolutely controlled. 

y engineering structures used in the arte, such as steel and 
iron tanks, girders, and machinery of all descriptions, are subject 
to the action of liquids and chemicals, and corrode rapidly, particu- 
larly at joints. It is not possible to plate such structures by any 
other coating method. In such cases, а metal is selected which 
will resist the corroding agent, and is sprayed on all the seams and 
joints, these having previously been cleaned by sandblasting. In 
many cases the treatment of the joints is sufficient, the solid metal 
resisting oils.and liquors for & long time when the seams are 
rendered free from attack. Railroad and bridge girders can be 
handled by portable outfits to protect them from the atmosphere 
and moisture. This is a large industrial field of application in 
which lead, tin, and zinc sprayings are used, and proper initia) 


. treatment of this kind, or in the field during erection, dispensee 


with all need for repeated painting. 
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‚ Laundry machinery, dairy appliances, water-heaters and similar 
structures exposed to moisture and chemicals, can be protected 
against corrosion due to electrolysis in many cases by sprayed 
deposits of zinc suitably located, or may be wholly tinned or 
galvanised by the Schoop process. 

Carbon can bs freely sprayed with copper, and that metal can 
be applied in minimum quantity to any piece or portion of a 
piece of tus. 

The most recent electrical application is the construction of 
condensers, especially for wireless service. The Schoop pistol will 
spray an adherent coat of copper on ordinary sand-blasted window 
glass.  Two-thousandths of an inch is sufficient to produce a 
highly efficient and cheap plate, much superior to rolled tin-foil 
coverings or galvanic deposits of copper on glass. Lead sprayed 
xd glass also furnishes a very cheap and effective condenser 

te. 


NEW ELECTRICAL DEVICES, FITTINGS 


AND PLANT. 


Electric Tire Heater. 


Taking advantsge of the properties of the transformer, the 
OERLIKON WORKS have.devised a convenient and useful apparatus 
for electrically heating tires, hoops, toothed gearwheels, &o., 
which have to be shrunk on. The usual method of heating such 
rings with coke fires, &c., is apt to result in a temperature far 
from uniform, and the parts have to be cleaned before they can 
be put in place; gas rings necessitate the use of compressed air, 
and the rings have to be of different diameters to suit the work. 

In the Oerlikon device, which is illustrated herewith, the ring 
to be heated forms the secondary of a transformer, the yoke of 
which can be turned aside, as in fig. 1, to admit the ring, and 
afterwards clamped in place, as in fig. 2. The winding of the 
primary is protected from the heat by a stout layer of asbestos, 


Fig, 1—OERLIKON TIRE HEATER, ОРЕМ, 


and is confined to one of the cores, preferably the one interlinked 
with the work. The yoke is balanced by a counterweight pivoted 
at its centre, in such a way that it can be turned over to the 
opposite end, enabling the yoke to be swung round on the wound 
core, so that rings of too small diameter to go over the winding 
can be placed on the unwound core. The coils are provided with 
terminals to permit of the use of different sections in accordance 


Еб. 2,— HEATER IN USE. 


with the dimensions and material of the ring to be heated, and 
the rate of heating desired ; in the case of metals of low melting 
point, such as lead or white metal, careful regulation of the tem- 
perature by this means is necessary. 

The “shrink” required for а steel tire is from 4455 to тууу of 
ite original dimensions, and in the case of a tire 700 mm. in 
diameter, an increase of 3 mm. in diameter is sufficient to enable 
it to be put in place, which is obtained by heating it to about 


150°C. Such a tire, weighing 120 kg., was heated from 15° С, 
at different rates, with the following resulta :— 
Time in minutes e.) 35 180 
Power consumed, KW. oe 172 62 22, 
Energy, KW.-hours ... % BSS 3°62 6'6 
Temperature attained ... 146* C. 111* 127* 


Evidently, therefore, it is economical to heat the metal quickly. 
The device weighs 400 to 440 kg. The tire is heated quite uni- 
formly, and may be of any size that will go over the core and into 
the space between the cores ; straight bars, &c., can also be heated, 
by connecting the ends with a bare copper cable or other 
conductor. 

Another use to which the apparatus can also be applied is the 
removal of tires, which are heated by using a copper cable as the 
secondary and connecting it to opposite points of a diameter of 
the tire. In use it is said to be more economical than gas 
heating. 

For the foregoing information we are indebted to La Revue 

Revolving-Disk Grate Stoker. 

Automatic stokers of the travelling-grate type, equipped with 
revolving disks in place of chains or grate-bars, in order to allow 
good draught without danger of melting parts of the grate, are being 
manufactured by the KEYSTONE STOKER Co., of Boston, Mass. The 
grate surfaces of these stokers ате composed of closely spaced disks 


FIG. 3.—GRATE BAR, SHOWING ONE DISK AND COMPLETE UNIT. 


mounted on parallel square bars, which rotate as they move 
through the furnace. The disks do not mesh, and they make two 
or more revolutions during one passage through the furnace, 
thereby causing the disks to be cooled by the air currents entering 
the fuel-bed. Asa result, the manufacturer claims that the disks 
have no tendency to melt, and that the fire is gently agitated in a 
kd which aids combustion and prevents mass formation of the 
clinker. 

The links are made with flat bottoms, which enable them to ride 
on the rollers with a minimum amount of friction. Each link 
carries an umbrella-shaped shield cap, which protects it from the 
fire, the shields being held in place by dovetailing into grooves in 
the link. These shields form the upper half of the bearings of 
the bars carrying the disks, and afford a quick means of replacing 
the bars by slipping them out of the links. ä 

Rotating the bars while in the furnace is effected by pinions 
fitted to one end of the bars, and engaging with rack teeth 
suitably spaced along the bearer-bar, which is also fitted with 
the rollers that support the links, as shown in fig. 4. The 
freshly-supplied fuel that sifts into the ash-pit is reclaimed by 
falling on an apron, and being carried forward by the returning 
disks on to a foot-plate at the front, as shown in the section of the 


stoker. 


The coal enters under a gate which regulates the fuel supply. 
Circalating water-boxes are provided at the feed-gate and at the 
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Fic. 4.—METHOD OF REVOLVING DISK GRATE-BARS. 


bridge wall to prevent fires occurring in the coal-hopper and 
damage to the bridge wall. Dumping grates at the rear are 
eliminated, provision for raising or lowering the back end being 
made by strong eccentrics, which jack the stoker to thicken the 
fire at this point. In this way an excess of air through what 
would otherwise be the thin portion of the fire is prevented. 

Since the fire disks revolve, the tendency for clinkers to stick to 
the grate is avoided, with the result that there is no serious 
plugging of the air spaces. The continual movement of the grate 
keeps the fuel even and in a free state, with the result that high 
draught pressure is not necessary to develop high rates of duty. The 
fuel disks and shields are common castings, so that the renewal 
expenses are low.— Electrical World, 
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Line Conductor Clip. 


The awkward problem of attaching a heavy overhead cable 
securely to a porcelain insulator has taxed the brains of many an 
engineer, with results not always satisfactory ; & simple device 
for this purpose has been introduced by MkssRs. BULLERS, LTD., 
of 6, Laurence Pountney Hill, Е.С, which appears to get 
over the difficulty, and has been adopted by several large 
companies on their transmission lines in this country and 
abroad. It consists of a clip of copper or aluminium 
strip (according to the metal of which the cable is made), 
which embraces the head of the insulator and provides for 
securely clamping the conductor in position. It can be fixed 
without special tools other than a screw-driver or pocket wrench, 
and can easily be detached and used again. By the use of atrip 
metal of high tensile strength the weight and cost are reduced, as 
compared with clamps of cast. metal, and the clip possesses a 
degree of flexibility sufficient to prevent the crystallisation of the 
conductor at the point of attachment, which is liable to occur if 
rigid castings are used. The clips are mechanically very strong, 
and can be supplied at short notice to suit all insulators and sizes 
of conductors. 


An Automatic Cooker. 


The idea of an electric oven with automatic temperature regula- 
tion is familiar to us, but rather as an ideal to be aspired to than 
as an actual achievement. A letter which appears in our “ Corres- 
pondenoe columns to-day, however, brings it before us in the 
latter aspect, and we illustrate herewith the oven to which the 
writer refers, The basis of operation of the apparatus is the 
maintenance of a temperature between 220 and 250" Fah., in which 
respect it differs fundamentally from the ‘‘fireless cooker," the 
temperature of which is continually falling. It was demonstrated 
by Mr. Gumaer, in the paper referred to by our correspondent, 
that cooking can be efficiently carried on at a temperature 
below the boiling-point of water, provided that sufficient time 
is allowed for the purpose, and the automatic oven operates 
on the principle of low temperature for a long time, in 
which respect it is, we believe, unique. The food is prepared and 
placed in the oven at any convenient time; the time switch is 
then set for the hour at which the cooking is to be commenced, 
and the main switch is closed, after which no further attention is 
required until the cooked food is removed from the oven in due 
course. This mode of operation enables the housekeeper to prepare 
the evening meal in the morning, and to leave the house all day, 
with the comforting assurance that a perfectly cooked hot meal 
will be ready on her return. As the temperature is low, and the 
oven is completely closed, vegetables, meat, sweets, &c., can all be 
put in together, and left in for the full time required for the 
longest operation, withoutspoiling those dishes which are cooked іп a 
shorter time. The heat losses are reduced owing to the low tem- 
perature, and it ia stated that an actual test showed that during 
three hours’ use the current was on for less than 35 minutes in all, 
the energy costing less than 2d. at a price of 5d. per unit. 

Fig. 5 shows the exterior of the "C" type cooker, which is pro- 
vided with a hot-plate on either side of the oven. The hot-plate 


Fic, 5.—STYLE "C" "Goop HOUSEKEEPING " ELECTRIC COOKER, 


heating elements are of nichróme wire, with two heats, and can be 


renewed by anyone at a very low cost. The cookers are guaranteed 
for three years, and the oven heating elements are renewed, free of 


charge, if they burn out on a voltage. within 25 volts of the. 


standard pressure. The hot-plate elements are guaranteed for one 
year. Itis also guaranteed that the energy consumption will not 
exceed 100 watt-hours per pound of food cooked. 

The shell is of polished steel, with cast-iron ends, &c., nickel. 
plated over copper. The insulating materials are mica and glass, 
and are tested, after completion, with 1,000 volte. Mineral 
wool and ground cork are used as thermal insulators. As 


shown in the cross-section, fig. 6, there are two copper jackets 
forming a double-walled steam chamber, and electrically welded 
together at the joints; between the jackets is contained a small 
quantity of water, and the rest of the space is exhausted of air. 
A phosphor-bronze buckled diaphragm is attached to the bottom 
of the oven. The heating elements are placed directly under the 
outer copper jacket, and when energised convert the water into 
steam, which distributes the heat uniformly throughout the space 
around the cooking vessels; when the temperature reaches 250° F. 
and the steam pressure about 15 lb. above atmospheric 
pressure, the diaphragm changes its shape and presses a 
loose pin down, which opens the switch contacts and turns 
off the current. When the temperature has fallen to 220° F. 
the diaphragm returns to its former position, and the switch 


FiG, 6.—SECTION OF COOKER, 


A-A-A-A.— Double walled steam chamber, w-w.—A small quantity of water. 
H—Heating element. - Pin that opens switch contact. 
p—Diaphragm overated by steam pressure. c-o—Switch contacts. 

a, b, c, d- Cooking vessels in contact with wall. 


Long - continued tests show that the 
" several 


contacts close again. 
diaphragm will last without deterioration for 
generations.” | 

The drawbacks to this method of cooking are obviously the long 
time required for cooking, which is objectionable when a meal is 
wanted in a hurry, and the fact that the method is not the best 
for frying or cooking pastry. The use of the hot plates, however, 
partly overcomes these objections, and there are many undoubted 
advantages in the system. 

The oven is made by the BERKELY ELECTRIC COOKER Co., of 


. 228, Monadnock Building, San Francisco, 


New Insulating and Heat-Resisting Material. 


A heat-resisting insulating material, composed chiefly of mineral 
fibre as a base, which is called papco,' and is impregnated with 
a binder called “ liquid papco," is being placed on the market by the 
PRESSED ASBESTOS PRODUCTSCO., 451, West Nineteenth Street, New 
York. The liquid binder is said to possess high dielectric 
strength and heat-resisting qualities, and is, therefore, useful for 
the impregnation of magnet coils, &c. The insulating material is 
made up in densities varying from a substance which is soft and 
fibrous like wood, and which will easily hold a screw, to a hard, 
dense material which will take a high polish. In all densities the 
manufacturers claim that the material can be easily machined. By 
varying the composition the substance is made to withstand tem- 
peratures up to 2,600° F. The material is also being made in a 
plastic form to cover old cables in manholes and splicing chambers 
without disturbing the cables, The material is not brittle, and in 
many respects has the same properties as wood, excepting that it 
does not shrink, warp or slip, and is acid and fireproof. When 
being moulded, it is solidified under heavy hydraulic pressure— 
giving it great density and a fine texture, According to the 
manufacturer, the material is well adapted for making handles for 
aluminium and copper ware, electrical tools and other devices.— 
Electrical World, 


The Uni-Lectric Machine. 


A new departure in the way of a self-contained electric lighting 
set has been introduced by MEssks, WALTER D. FAIR & Co., of 43, 
Leicester Square, W. O., who kindly afforded us an opportunity of 
seeing it at work last week, It consists of a dynamo, petrol- 
engine, and controlling apparatus all built into one co-ordinate 
design and mounted on a common bedplate, as illustrated in fig. 7, 
which is a view from the generator end. The distinctive feature 
of the system is that no battery is used; the engine is kept 
running during the whole time that light is required, and there- 
fore it is essential to secure reliability, steadiness of running, and 
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economy in the highest possible degree, together with the utmost 
simplicity of management. Fig. 8, a ghost view of the apparatus, 
indicates its general arrangement. 

The cast-iron frame consists of an open tank on top, hollow 
sides, and a hollow base-plate, all of which form connected 
chambers in which the cooling water circulates. The engine is 
of the single-acting four-cycle type, with a rotary sleeve valve, 
and has a bore of 2} in. with 3-in. stroke; it runs at a full-load 
speed of 1,950 R.P.M. The fly-wheel, between the engine and gene- 
rator, is provided with fan blades drawing air through the generator, 
and discharging it against the fins of the radiator columns. There 
is only one main bearing, next to the crank, and the bearing and 
journal are both of steel, hardened and ground; this is a novel 
practice, and would be thought objectionable but for the fact that 
the parts never run in metallic contact, an exceptionally generous 
supply of oil being continuously forced through the bearing—at 
the rate of no less than one gallon per minute. The crank-pin and 
piston-pin are also hardened and ground, and flooded with oil, so 
that all these working parts practically float on oil, and should last 
indefinitely. The outboard end of the generator shaft is carried on 
a ball-bearing. It will be seen, in fig. 8, that the fly-wheel and 
generator, parts which are least likely to get out of order, are 
right inside the machine ; the little engine is fully exposed at the 
end, and is readily accessible, together with the governor and the 
carburetter. The starting gear is of an ingenious type, which 
releases the moment the engine starts, and cannot possibly injure 
the user in the event of a back-fire; the brush gear is just behind 
it, and can easily be got at. 

The generator is shunt-wound, and is rated at 500 watts, 
at 110 volts, but can carry 750 watts, if desired, without 
heating or sparking. Its voltage is maintained correct 
by an electric governor, which varies the speed frum about 
1,500 R.P.M. at light load to 2,000 R.P.M. at 750 watts. 
This governor consists of a solenoid connected across the terminals 
of the generator, and acting on a soft-iron core, the weight of 
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Fic. 7.—END VIEW OF UNI-LECTRIC MACHINE. 


which is borne by a wooden floatin mercury. This acts through 
a rack and pinion on the engine throttle, and is very effective, the 
pressure variation throughout the range from no load to full load 
being very emall, and hunting being absent. The carburetter was 
specially designed for the machine; it is of the float feed type, and 
is provided with a simple set of ball valves to regulate the supply 
of air to the engine. The petrol tank, as shown in fig. 7, is at 
the base of the machine, and it is easily filled through a con- 
venient pipe seen over the top of the sparking plug in fig. 8. The 
fuel is raised from the tank to the float chamber by an automatic 
device connected with the air intake. So long as there is plenty 
of fuel in the réservoir, this connection is closed, and the 
reservoir is open to the atmosphere through a small air vent, but 
when a float falls below a certain point the vent is closed and 
the connection to the air intake is opened, causing a partial vacuum 
in the reservoir. The latter is connected by a pipe with the petrol 
tank, and the suction thus produced draws the liquid up into the 
chamber until the float rises and restores the original conditions. 
The wall of the carburetter float chamber is a glass cylinder, through 
which the interior can be inspected. A magneto is used for 
ignition, this, the lubricating pump, and the rotary sleeve valve, 


all being driven by skew gear. In order to ensure perfect freedom 
from dirt in the petrol, the whole of the fuel supply is filtered 
through filter stone. \ 

The torrent of oil through the bearings might give trouble 
through oil being forced out of the bearings; for this reason a 
partial vacuum is maintained in the crank case by a connection 
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Fic. 8.—GHOST VIEW OF MACHINE, 


with the air intake, so that atmospheric pressure prevents the oil 
from escaping and ensures its return to the oil reservoir in the 
base- plate. x | 

The attendance required is confined to filling the petrol, oil, and 
water tanks, switching on the magneto, and turning the starting 
handle. The machine is guaranteed for five years. It runs with 
remarkable freedom from vibration, even when not bolted down 
in any way, and having seen it started and stopped, and run under 
various conditions of load, we can speak for the simplicity of 
management, and the steadiness of running which are claimed for 
it. It should prove a popular means of obtaining electric light 
and power up to 1 H.P,—especially as it is highly economical, and 
of moderate first cost, The consumption of petrol on light load is 
half a pint per hour. Messrs. Walter D. Fair & Co. have the sole 
rights controlling the machine in the United Kingdom. | 


Showroom Window Lighting. 


We illustrate herewith a lamp shade such as the EDISON AND 
SWAN UNITED ELECTRIC LiGHT Co., LTD, Ponder’s End, are 


Ес. 9.—EDISWAN LAMP SHADE, 


circulating among their customers for use in their showroom 
windows, We have little doubt that the shades will.be very 
acceptable in these days of lighting restrictions, 
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CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


4 
. An Automatic Electric Cooker. 

I have been very interested in the article supplied from the 
proceedings of the Am.I.E.E. from the pen of Mr. P. W. 
Gumaer on Economic Operation of Electric Ovens.” 

As a constant reader of your journal, I have been struck 
from time to.time with what one might almost call a lack 
of attention given to this particular branch of electric cooking 
by English manufacturers, the tendency seeming to be 
throughout to work upon the principle of a very high heat 
such as is applied in the ordinary range or gas stove. 

There is no doubt whatever that the American engineers 
have gone into the matter very thoroughly às regards the 
above system of cooking at what is considered a comparatively 
low temperature, and possibly the fact that the mode of living 
in the States is, to a very great extent, a system of flat life, 
lends itself to this, especially as with a sinall family, and the 
вша home comforts which the ordinary flat provides, it is only 
natural that the housewife wishes to be out & great deal, and, 
consequently, this means that there must be some automatic 
arrangement for cooking, or meals must be taken at restau- 
rants. 

I was rather surprised when going through this article to 
read the paregreph towards the end stating that the author 
considered that automatic electric ovens will probably be 
developed in which the temperature will be accurately con- 
trolled and the necessity of constant vigilance will be removed.” 

As an American, 1 thought that he would havé met with 
one application of this which is in vogue in the United States, 
but principally, I believe, in the western portion. I refer to 
that used by the Berkeley Electric Cooker, known, und on 
the market, in the States as the good-housekeeping codker,” 
re which І enclose a small pamphlet giving a good deal of 
information and facte. 

This cooker is absolutely automatic in action and, as can 
be seen from the description, is fairly well regulated as regards 
temperature, although, of course, not working to the ideal 
mentioned in the article referred to, viz., one or two degrees. 

A description of the arrangement is given in the pamphlet, 
and the application is both novel and effective, giving exceed- 
ingly even results and, as far as cooking is concerned, practi- 
cally the same results as those obtained under experiment, 
with the exception that the temperature is hardly high enough 
for bread and biscuit, such as is described by Mr. Gumaer. 

As far as cost is concerned, this is without doubt one of 
the greatest advantages of this style of cooking. 

I myself have used one of these for about 18 months with 
excellent results, having in addition a gas stove of a well- 
known make recognised as one of the most efficient type. 

The respective costs here in this city for gas and electricity 
are 5s. 3d. per 1,000 ft. for gas and 24d. per unit for electric 
power nnd cooking. 

With identical meals cooked in each, the respective costs, 
as a result of several tests, proved that the electric cooker 
was under half that of gas in every case; and with the electric 
meter and gas meter at convenient poeitions to the house it 
is not a very difficult matter to follow up the exact costs for 
testing purposes, especially as an integrating watt-hour meter 
registering in Board of Trade unite and decimals of same, 
and a gas meter reading in cubic feet, are used for comparison 
purposes. m » | 

An average meal consisting of a joint, two kinds of vege- 
tables, and one or two varieties of sweets, can be cooked with 
& consumption of under one unit, taking from three to four 
hours, whereas with gas it is found, on an average, 80 to 100 
ft. are consumed for the same amount of cooking, whilst, in 
addition to this, the shrinkage in the meat is a big considera- 
tion, this being even with the most careful regulation of 
heat, which in conducting experiments of this kind had been 
carefully looked to. | ‚ 

The firm by whom I am employed in the capacity of engi- 
neer have taken the agency for this particular cooker, and 
have interested themselves. very largely in the question of 
experimental and demonstration work on it, and the results 
obtained have more than carried out the opinions formed from 
the demonstrations given previous to going into the matter 
thoroughly. 

When it is remembered that this is practically the first cooker 
of this particular type on the market (to the best of my know- 
cct is to be admitted that the science of automatic 
cooking, if one might almost call it that, has without doubt 
а very good start. 

The convenience of being able to fix up a meal first thing 
in the morning. set the time switch and arrive home at any 
time between six and seven in the evening, knowing that the 
dinner is absolutely cooked to a turn, takes an enormous 
amount of responsibilitv and fatiguing worry off a housewife’s 
shoulders, and when, in addition to this, it is remembered 
that the waste is practically nil, the amount of attention 
reduced to a minimum, and the saving in cost a very big item 
as well, it is not surprising that this has been christened in 
the neighbouring city of Melbourne by several interested per- 
sons '' The Fairy Tale Cooker.” 


As regards teinperature, it is, of course, impossible to raise 
the temperature of the oven itself to more than about 256 
deg. Fahr.; but with this temperature it is somewhat of a 
surprise to a great number of people to find the immense 
variety of foods which can be cooked perfectly satisfactorily, 
although possibly somewhat slower than in the ordinary oven. 

The average householder is а great believer in having roast 
meats thoroughly browned on the outside; but I am inclined 
to think that а great deal of this is purely habit, and once 
one is accustomed to not having this, the flavour which is 

reserved in the meat, I am inclined to think, quite makes up 
or this absence. At the same time, it is a very easy matter 
t^ sear the outside of a joint over a live flame or a flat electric 
heater such as Mr. Gumaer mentions. 

As regards the insulation arrangement of the Berkeley 
cooker, it is more of the type described in No. 2 oven in Mr. 
Gumaer's article, the outside of the cooker being blued steel 
sheet, the top of the same where any radiation can take place 
being of nickelled iron, and the lid itself insulated with 
slag wool about 2 1n, deep. After four or five hours’ cooking 
the temperature of the steel covering is little, if any, higher 
than the surrounding air, and, although I have never had the 
opportunity to take any actual teste, I should say that the 
percentage of heat lost is very small indeed, and the efficiency 
extremely high. . 

The current consumption by the heater of this cooker when 
operating is about 500 to 550 watts; but on an average it is 
found that when actually cooking, current is not being taken 
by the heater for more than about a quarter to a third of the 
actual time taken for cooking, this being indicated by a Small 
pilot lamp mounted on the side of the cooker. 

I am writing more particularly with the object of obtaining 
information as to whether this type of cooker and any arrange- 
ment such as described is in vogue in. England at present. | 
have seen no description nor any advertisement illustrating 
anything like this in the English papers, and from what 1 
can see, an apparatus of this description, developed upon lines 
such as these people are working on, should offer an excellent 
field both for experimenting and practical utility. This parti- 
cular firm evidently has been the first to adopt this principle 
in a commercial manner and place it upon the market in à 
form which can be applied by the average householder. 

We have recently received a letter from Norway showing 
that this cooker evidently has a fairly good hold of the public 
there, judging by the information given. As most of the elec- 
tricity supply undertakings develop their current by water 
power, the householder is in a very much more favourable 
position to purchase current than under the usual system 
The companies dispose of the current, I understand, at a flat 
rate of so many watts day and night at a fixed rate, regardless 
of what the application is. 

This amount being limited to the minimum required, tend- 
ing as it does to eliminate peaks, current can naturally be 
supplied at very cheap rates, and if supplied to an economical 
cooker, such as the one described, one can imagine the result: 
obtained and the low costs. This latter part is interesting. 
showing, as it does, the application in a foreign country and 
the excellent arrangement put forward for the current cen- 
sumer. 

In conclusion, if any of your correspondents have informa- 
tion which applies to this particular subject, we would he 
glad to hear direct from them, if possible, or through your 
good self, as the servant problem is quite as acute in Aus- 
tralia, if not more so, than in England or America. and апу 
labour-saving ideas are always welcomed by the Australian 


public. ` 
F. W. Fisher. 
c/o Newton McLaren, Ltd., Leigh Street, 
Adelaide, August 10th, 1915. 


[We refer to this matter in our leading columns to-day, 
and the oven is described in our New Devices column.— 
Lips. nrc, Rev.] 


Pocket Dry Batteries. 


I noticed in a recent issue a letter signed Dry Battery 
Manufacturer," wherein he complained that he wds unable 
to obtain more than 1.4 volt per cell, and invited the experi- 
ence of other manufacturers on the subject. Although not a 
manufacturer myself, I have for some time been making 
small dry batteries (for pocket lamps) for my own use, and 
have been able to regulate the voltage of the cells between 1.4 
and 1.8 volts to suit my own convenience. 


Howard Berry. 
London, N., September 19th, 1915. 


Church Lighting. 


We wish to make a few remarks regarding church lighting 
with reference to the letter bv '' Lux.“ We have had in hand. 
and completed, the clectric lighting of an old church which 
dates back to the year 1940 А.р. This was illuminated bv 
paraffin lamps, and we can assure him we had no small dift- 
culty to get the best effects with electric light; but by convert- 
ing the old paraffin chandelier in a most suitable manner, and 
using à shade which nearly obscured the bulb, we obtained 
the result of a brilliant. yet beautiful, soft light, which gave 
the inside of the church a pleasing appearance when illumi- 
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nated. This is in a village of 300 inhabitants, for whom we 
installed a water turbine plant two years ago with every 
success. We should be pleased to place our engineer at his 
disposal, and supply him with any information that he may 


require (gratis). 
E J. H. Oxley. 
Skipton. September Ath, 1915. 


[Several other correspondents have offered aseistance in this 
15 and have been put in touch with Lux.“ —Ebs. ELEC. 
REV. 


EFFICIENCY CONSIDERATIONS IN 
HEATING WATER ELECTRICALLY. 


THE increasing popularity of '' cheap-unit " tariffs, i.e., tariffs 
— Point Five tariffs among them—which charge 3d. or less 
per unit of electrical energy consumed (supplementing this 
charge, if necessary, by a minimum fixed charge), should 
arouse fresh interest among central station engineers and 
manufacturers in the possibility of heating water electrically 
for domestic use. The difficulty in the problem is entirely 
economic. With current at lighting rates, say 3d. or 4d. per 
unit, heating water electrically by the 10, 20 or 50 gallons is 
out of the question. With current at 1d. per unit, the electric 
system enters the field of practical politics, but full allowance 
has to be made for the (very real) monetary value of the 
convenience and cleanliness of electric, as compared with other 
heating systems. Using current at d. a unit, there are many 
eases 1n which electric heating for water in bulk will show 
distinct economy over other eystems. Already domestic supply 
at id. per unit in industrial centres is being seriously discussed, 
and with energy at this price there is not the least doubt 
that electric heating of water should become general. Natur- 
ally, the charge of 4d. per unit would need to be supplemented 
by & fixed charge, but this would be based on the whole 
installation (lighting, heating and cooking), and a cheap price 
рег unit is the necessary and sufficient condition for the 
healthy development of all branches of electric heating and 
COORIDU. 

Though it is not sufficient eimply to take account of the 
thermal equivalent of 1 Kw.-hr. of electrical energy, 1 lb. of 
coal and 1 cb. ft. of gas, and the market price of each, the 
following estimate serves to indicate the approximate economic 
position of electrical water heating, and ehows that this is 
by no means во unfavourable as frequently supposed. At 
100 per cent. conversion efficiency, we may take 1 kw.-hr. of 
electrical energy to be equivalent to 3,414 в.тн.о., 1 Ib. coal 
to 13,000 B.TH.U., and 1 cb. ft. of town gas to 640 B.TH.U. 
With energy at 4d. a unit, coal at 95s. per ton, and gas at 
2s. 6d. per 1,000 cb. ft., the cost of 1.000 B. TH. U. (still at 100 
per cent. conversion efficiency) is 0.1464. for electricity, 0.01034. 
for coal, and 0.047d. for gas. Using an electrothermal etorage 
apparatus built on the lines indicated below. 90-95 per cent. 
af the theoretical heat equivalent of the energy expended can 
be obtained in the hot water drawn off. The ordinary 
domestic hot-water system operated in conjunction with the 
kitchen range can hardly represent higher than 10 per cent. 
thermal efficiency, and there must be very few coal-fired 
domestic hot-water systems which attain 30 per cent. effi- 
ciency. As for gas-fired hot-water systems, 50 per cent. 
thermal efficiency is a liberal allowance. Allowing 90, 30 and 
31! per cent. efficiency for electric, coal, and gas systems, the 
costs per 1,000 B. TH.. on the above basis become 0.16d., 
(.034d., and 0.094. respectively. This is with energy at jd. 


per unit, and allowing nothing for the very important advan- 
tage of being able to obtain, from an electrothermal storage, 
hot water at any time of day or night without any delay, 
labour or mess. 

If has been claimed—and the claim appears well justified 
that electric heating of domestic water can compete with 


other systems if the price of electrical energy is 4d. or less 
(using thermal storage apparatus of 90-95 per cent. efficiency), 
0.4d. or less (with storage of 80 per cent. efficiency), and 
0.3d. or less (with storage of 65 per cent. efficiency). As 
prices per unit from 0.5 to 0.25d. are either available or 
easible in many industrial centres, and efficiencies of 90 per 
cent. or over down to 65 per cent. or 70 per cent. are attain- 
able in large and small electrothermal storages (say, 50 to 5 
gallons capacity) respectively, the problem of building suit- 
able apparatus deserves the immediate attention of manu- 
facturers, that of central-station engineers being directed with 
equal vigour to getting the apparatus extensively installed. 

It is unneceesary to dilate upon the advantages accruing to 
central stations from this load. For best resulte from every 
standpoint, the apparatus should be in circyit continuously 
and operate on the accumulator principle, always supplying 
water at maximum temperature and, in amount, proportional 
at every moment to the duration of the '' charge." Since the 
losses from a properly designed and constructed storage are 
very small, it is quite feasible to charge only during night 
hours if this be preferable from the station standpoint. 

Conduction and radiation losses are reduced by lowering 
the maximum temperature to which water is heated, but the 
thermal capacity of the storage is simultaneously reduced in 
much greater proportion, so that it pays to heat the water 
to, say, 90 deg. O. (any higher temperature involving con- 


Fic. 2. Fia: 3. 
siderable loss by steaming). Thorough lagging is, naturally, 
essential, and 1t is important to reduce to a minimum metallic 
connections between the water container and outer casing, 
and also to prevent appreciable heat loss through the water 
inlet and outlet. The Rittershaussen thermal storage em- 
bodies a number of desirable features. As shown by fig. 1, 
an immersion heater н in circulating pipe P is employed. 
The water control valve v is in the hot-water pipe B, and the 
latter, which, of course, starte from the upper surface of the 
water, runs vertically downwards through the lagging 
material L for some distance before proceeding out through 
the casing р. The cold-water inlet pipe a terminates below 
a diffusing plate c. ace 

The important distinctive features of this apparatus are the 
immersion heater and the closed hot-water delivery pipe. 
Though not completely so, the side- and bottom-heaters shown 
in figs. 2 and 3 may be termed ezternal heaters, and, as 
explained below, these are much less advantageous. In both 
figs. 2 and 3 the water control valve is shown in the cold- 
water inlet, the hot-water pipe being open. It is possible, and 
preferable, to place this valve at v! in the hot-water outlet, 
thus making the heater of the closed type. 

The disadvantage of the open-type storage, i. a., one with 
the hot-water deliver п free communication with the atmos- 
phere, is that continuous loss of heat occurs by evaporation. 
and expansion of the water as it is heated expels some of the 
hottest water in the cylinder. Since water expands ebe 
31 per cent. between 10 deg. and 90 deg. C., there is neces- 
sarily 34 per cent. higher loss in open storages than in closed 
storages, where expansion of the heated water simply drives 
back a certain amount of cold water through the inlet pipe. 

Immersion heaters necessarily give up the whole of their 
heat to the surrounding water, and the only effect of scale 
deposits in the water tank is to increase alightly the maximum 
temperature of the water. On the other hand, side- or bottom- 
mounted external heaters are necessarily subject to a cer- 
tain heat loss directly through the lagging material; they raise 
part of the water tank above the temperature of the surround- 
ing water, set up disturbing water currente, and are decreased 
in efficiency as scale collects on the heating chamber. In the 
latter respects bottom heaters (fig. 3) are particularly objec- 
tionable. The whole mass of water is set in circulation, во 
that the temperature throughout is more or less uniform 
instead of there being a variable volume of fully heated water. 
Aleo. eolid matter precipitated from the hot water is baked 
on the heater casing instead of remaining clear of the heater 
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and in Ње form of а loose sludge, as is the case where there 
is a stationary bottom stratum of cold water. If the whole 
of the water be kept in circulation, the hot water delivered 
is necessarily turbid. ECA 

In, figs. 1 and 2 the cold-water inlet terminates in a prac- 
tically stationary layer of cold water beneath the diffusion 
plate G, and there. ie, therefore, no appreciable conduction 
loss through this pipe. Advantage is taken of the very slow 
iransmission of heat downwards through a water column 
to reduce the otherwise serious loss of heat through the hot- 
water delivery pipe, by taking the latter vertiealy downwards 
through the lagging of the storage tank. 

The theoretical charging ‘curve (mean temperature 
against time) of an electrothermal storage apparatus is a 
straight line and up to 50 deg. C, closed- and open-type stor- 
uges with immersion or external heaters all follow the 
theoretical curve very closely. At higher temperatures the 
losses become more important, and the charging curve bends 
downwards, longer than the theoretical time being required 
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io attain a given temperature. The slower the charging, 
i.e., the less the power expenditure per gallon, the greater 
the total energy expenditure required per gallon of hot water 
LT. ^ " eae 

-gallon storage tank heating water from 10 dep. to 90 
deg. О. (50 deg. to 194 deg. F.) represents 64,800 d use- 
ful storage when fully charged, corresponding to, roughly, 
20 xw.-hr. A power expenditure of 45 watts per gallon (2 
KW. total) necessitates 10 hours for complete charging. If 
carried out during night hours only, this provides 45 gallons 
of nearly boiling water which can he used at nearly maximum 
temperature during the following day. The curves plotted in 
fig. 4 are based on test data published recently in the Elektro- 
technische Zeitschrift, and show how slow is the temperature 
fall in a large vessel of the type illustrated in fig. 1: what 
advantage there is in using a large storage (e.g., a 45-gallon 
storage in preference to а 22-gallon storage, cf. curves A, B, 
fig. 4); and how much more favourable, from the efficiency 
standpoint, a closed storage with immersion heater is than 
an open storage with side- or bottom-heating. Curves c, р 
refer to a 5f-gallon storage of the type illustrated in fig: 2 
with closed and open hot-water delivery respectively; and 
ге > refers to a storage of the Therma” type illustrated 
in fig. 8. E 
If charging every night be practised, the most unfavourable 
case conceivable is that the whole of the water in the storage 
tank be raised to 90 deg. O, and no water be removed before 
charging be recommenced the next night. From curve А, fig. 
4, it appears that the temperature of à 45-gallon storage of 
the type illustrated in fig. 1 would then remain between 90 
deg. and 80 deg. O., and. assuming an average temperature 
drop of 0.87 deg. C. per hour, the loss in 94 hours would be 


24 x 087 x 450 х 9/5 = 7200 B. TH. v. 


i€., 2.1 xw.-hr., or about 10 per cent. of the useful Blorage. 
Under average circumstances, the loss could hardly exceed 
5 per cent., so that 90-95 per cent. efficiency (on a 24-hour 
basis) can fairly be attributed to closed electrothermal 
storages with immersion heaters. Due to the more rapid cool- 
ing shown by curves c and E, fig. 4, the corresponding effi- 
clencies for the closed storage with side heater and the open 
storage with bottom heater, to which these refer, are respec- 
tively about 82 per cent. and 66 per cent. 

Enough has been said to demonstrate the commercial prac- 
ticability of electric water heating for all domestic purposes, 
and to impress upon manufacturers and central-station engi- 
neers the importance of concentrating attention upon those 
types of apparatus which vield maximum efficiency. The 
results attainable are practically 100 per cent. charging effi- 
ciency and 90-95 per cent. storage efficiency, and there is no 
reason why less satisfactory results should be accepted. 


WAR ITEMS. 2 


The War and American Electrical Exports.— The Jun 
exports of electrical goods manufactured in the Unite. 
States again show an increase over the corresponding mont’, 
in 1914. The increase amounted to roughly 600,000 dol., 
or about 30 per cent. of the total exports in June, 1915. Th. 
most conspicuous increases were in batteries, of which th 
value was practically doubled; in insulated wire and cables 
of which approximately 200,000 dol. more was exported in 
June, 1915, than in June, 1914, and in metal-filament lamps. 
the exports of which were increased five times. The total 
electrical exports for the year ended June 30th, 1915, showed 
a decrease in comparison with the previous year of slight], 

EXPORTS OF ELECTRICAL GOODS. 
Twelte iionths ence! 


Suite. June 30. 
1913. 1914. 1915. 1914. 
Dols. Dols. Dols. Deis. 
Batteries e etie 113,950 58.521 967.146 65,670 
Dynamos or gen r tv• rs eee 191.464 199,955 2,013,130 3,6343 
ЕЕ ?! 48,106 22.717 258,309 432.54 
Insulated wire and cables ............ 253,247 74,2904 1,911,800 1, 992.305 
Interior wiring supplies, ctc., includ- 
ing fixtu res E 70.915 51.354 793,351 791.06" 
Arc amn irii 1,826 3,952 30,984 76,768 
Carbon-filament lamps . 11,432 3,094 101.923 172.004 
Metal-filament lamps ................... 78,5396 16,719 473,140 219.41 
Meters and other measuring instru- T 
ments е Desc Com усы 41.214 — 410,916 = 
Meters 8 263,093 931,003 2.817,743 4.51184 
Static transformers .......... ОГ b 70,543 75,392 624,463 1.45.41) 
Telegraph instruments (including | | 
wireless appatatu®) ) . 322 26,962 77.71 135.59 
Telephones ues 2 44,342 69,717 1.149.351 1.552. 
All оет... ааа аа асои 836.061 617,757 8,152,141 10,4011: 
Total оона, оа. 9,047,081 1,480,437 19,771,757 9,0604 


over 5,000,000 dol:;, or approximately 20 per cent. Th 
principal decrease was shown in the motor trade, which fei! 
off by almost 2,000,000 dol. Batteries, interior-wiring supplie: 
and metal-filament lamps alone showed increases, the las 
named item having more than doubled its exports during 
the twelve months. Electrical. World.“ | 
The American Electrical Review and Western Blectri- 
cian ” gives the following table of the electrical export totals 
for the fiscal years since 1908-1909, when the last electric: 
export depression reached its lowest point:— | 
Fiscal Year. Eleetrieal Exporte: 


1908-1909 eee E ace $12,524,391 
1909-1910  ... ei IT x 14,742,395 
1010-1011  ... is Hs T 18, 727,455 
1911-1912  ... РЯ 20, 169,362 
1912-1913 - 26,772,816 
1913-1914 25,060,844 
1914-1915 19,771,757 


This contemporary in an editorial bearing on the matier 
says that an accurate measure: of the war's influence on 
American foreign trade is obtainable from a study of the 
Government report on foreign commerce for the fiscal year 
ended June 30th last, which includes the first eleven months. 
or practically the first year, of the war. The most striking 
fact brought out by this report is that our total exports of 
domestic and foreign merchandise reached the highest value 
ever attained in any preceding fiscal year, amounting 10 
2,768,589,340 dol, or over 12 per cent. above the record 
established in 1912-1913. At the same time the total imports 
amounted to 1,674,169,740 dol., or over 11 per cent. less than 
the record total of the preceding fiscal year. While the elev- 
trical exports show a decrease in total value as compared 
with the two preceding years, the reasons for this are casi 
understood. The monthly totals in the early months of 1911 
reflected an almost world-wide depression in foreign trad 
which culminated in August with the breaking out of the 
war and made the electrical total of that month the lowest 
for several years, Since that time there has been a gradual 
picking up in electrical shipments, April and June each 
showing totals of over 2,000,000 dol., and the June total 
being an increase of more than 40 per cent. over that of the 
preceding year. This improvement is due chiefly to ship- 
ments of electrical war supplies, and partly to the fact th: 
supplies of electrical materials are becoming exhausted їп 


countries that formerly imported them chiefly from the 


belligerents. Although the total value of the electrical ex. 
ports reported for 1914-1915 was about 21 per cent. below 
that of 1913-1914, in the case of some individual classes there 
was an increase. This was noticeable with metal-filamen: 
lamps, which increased over 115 per cent.; batteries also in- 
creased over 41 per cent. The comparative monthly figures. 
of course, show fluctuations in both directions of all th: 
electrical classes, but it is noteworthy that in the case 0! 
insulated wires and cables there has been a decided increax 
each month since last March over the corresponding perio 
of a year ago. "This total increase for the last four months 
of the fiscal year was about three-fourths of a million dollar: 
or 185 per cent. A large part of these increases are due te 
exceptionally heavy shipments to the entente allies. How 
long these will continue is problematical, depending chief 
on the continuance of the war. Electrical shipments, like 
those of so many other classes of merchandise, are still con- 
siderably below normal to most of the neutral countries. 
However, hopes of future improvements in shipments le 
these countries are natural, because it is reasonable to expec! 
that the agitation for the extension of our foreign trade 
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which is being taken up co-operatively by our governmental 
and commercial agencies is to bear. fruit in a steadily in- 
creasing measure. 


German Capital in Russian Electrical Concerns.—A book, 
by V. S. Zio, has just appeared in Russia dealing with the 
influence of German capital in Russian industry, which has 
found expression mostly in the form of limited companies. 
During the past ten years, it appears, German capital in the 
Russian electrical industries increased by 123,000,000 roubles 
(£13,000,000), and it was employed in the richest districts 
of the country, the favourite centres having been Lodz, Petro- 
grad, and Moscow; and in the end, German companies served 
the whole Polish area, and the trading and industrial centres 
of Petrograd, Moscow, and South Russia. They managed 
to figure in the Russian electrical industries even under the 
French flag, as in the case of the French Electricity Co. of 
Warsaw, the shares in which are mostly held by Germans, 
who, in fact, controlled 22 electrical share companies, i.e., 

ractically the whole clectrical industry of the country. 

he “ Novoie Vremya " says that in Russia the branches 
of German electrical houses executed most of the govern- 
ment. and official municipal work. 
Marine and War Departments were particularly affected bv 
the Germans. They furnished convenient occasions for in- 
creasing capital. All the largest electrical concerns opera- 
ting in Russia were simply branches of German houses. 
Finland, too, was controlled by them The Germans readily 
negotiated Finnish town loans: but on condition that public 
utility (town) work should be done by Germans. Thus the 
опу lent returned to Germany with handsome profits 
a З 


Trade Union Rules to be Suspended.—The executives of 
Trade Unions, whose members are engaged in the production 
of war munitions, at their conference last week passed reso- 
lutions pledging themselves to the following:— 

1. To secure the suspension of all restrictive rules, prac- 
tices, and customs, such as the limitation of overtime anl 
the prohibition of piecework on war work in Government 
arsenals and controlled establishments subject to the statu- 
tory safeguards of the Munitions of War Act. 

2. To render all possible assistance in the carrying out of 
a systematic investigation, not only in Government arsenals 
and controlled establishments, but in all other factories, with 
a view to determining the least possible amount of skilled 
labour necessary to enable the machinery to be employed 
for the full 24 hours in each day. 

3. To assist in the reorganisation of the skilled labour 
employed in Government arsenals and controlled establish- 
ments in order that ‘semi-skilled dnd unskilled male and 
female labour may be emploved on a much more extensive 
scale subject to the conditions of Schedule 11 of the Muni- 
tions of War Act. 

4. To give all possible assistance in securing the trans- 
fer of suitable men enrolled under the Munition Volunteer 
scheme to any district where their services may be required, 
subject to the observance of the conditions applying to the 
Volunteer Munition scheme, and to assist in the further 
enrolment of volunteers for this purpose. 

The Conference recommended that in order to give effect 
to the above scheme local conferences of branch and district 
officials and shop stewards be held in various munition 
centres, at which the Minister of Munitions or other repre- 
sentatives of his Department shall be present. 


A New Advance in German Prices.—.\ month ago the 
Sales Bureau of the united makers of insulated conductors 
announced an increase of 20 per cent. in the prices of rubher- 
insulated zinc conductors as a result of the increased cost 
of raw materials and the consequential rise in the cost of 
production. Now the leading machinery firms have issued 
a circular intimating for the same reasons an augmentation 
in sale prices by 10 per cent. from the 20 per cent. advance 
already in operation, as compared with the pre-war period, 
to 30 per cent. The new prices apply to the materials used 
їп the construction of generators and motors, including elec- 
trically-driven ventilators, pumps, boring machines, etc.. 
starting apparatus, regulating resistances, controllers, oil 
switches and other switches and railway material. The list 
prices for generators and motors of over 100 kw. have been 
abolished, as also have those for transformers of any size. 
The additions will be expressly stated in offers and invoices, 
and all offers which have hitherto not led to orders are to be 
considered as withdrawn. The circular is signed by the 
firms of the A. E. G., the Bergmann Co., Brown, Boveri © 
Co., C. & E. Fein, Maffei-Schwartzkopff. Esslingen Engi- 
neering Works, Saxony Light & Power, Sicmens-Schuckerr, 
and Ch. Weuste & Overbeck. 


Restricted Lighting.—The Bradford Chamber of Trade, 
on Monday last, appointed a special committee 10 
act throughout the winter in taking all possible steps to 
reasonably keep down the lighting of shops. Though in 


nearly all surrounding areas rigid lighting restriction orders 
are in operation, the Bradford order was removed a con- 


siderable time ago through the efforts of the Chamber. but 
a good many shopkeepers have gradually increased the abuse 
of the privilege, and the Chamber has warned them of the 
probability of a renewal of the order, with greater severity 
than before, for the coming winter, if better judgment of 
lighting is not voluntarily exercised. 


Contracts with the . 


Praise for the Signal Service.—In his last published dis- 
patch from the Dardanelles, Sir Ian Hamilton pays the 
following tribute to the Signal Service: In addition to its 
normal duties the Signal Service, under the direction of 
Lieut.-Col. M. G. E. Bowman-Manifold, Director of Armv 
Signals, has provided the connecting link between the Royal 
Navy and the Army in their combined operations, and has 
rapidly readjusted itself to amphibious methods. All de- 
mands made on it by sudden expansion of the fighting forces 
or by the movements of General Headquarters have been 
rapidly and effectively met. The working of the telegraphs, 
telephones, and repair of lines, often under heavy fire, has 
been beyond praise. Casualtics have been unusually high, 
but the best traditions of the Corps of Royal Engineers have 
inspired the whole of their work. As, for instance, the cen- 
tral telegraph office at Cape Helles (a dug-out) was recently 
struck by a high explosive shell. ‘The officer on duty and 
twelve other ranks were killed or wounded and the office 
entirely demolished. But No. 72,003 Corporal С. A. Walker, 
Royal Engineers, although much shaken, repaired the 
damage, collected men, and within 39 minutes reopened 
communication by apologizing for the incident and by saying 
he required no assistance. 


An Enemy Lift!—At Fleetwood, on the 16th inst., Mr. J. 
H. Shorrocks, manager of the Norbreck Hall Hydro, was 
summoned for a breach of the lighting regulations. A police 
officer said he saw flashes coming from the hydro, and when 
he went on the roof with an emplové the flashes were found 
to come from the door of the place containing the apparatus 
for working the clectric lift. Each time the lift stopped or 
started there was a flash. The defendant had since done 
something to remedy the matter. For the defendant, it wa; 
stated that sometimes the lift got overheated, and the door 
had been opened to cool it. Defendant was fined £1. 


Electrical Works Destroyed by French Artillery. The 
French communiqué of September 17th contained the follow- 
ing sentence: Our artillery has succeeded in the destruc- 
tion of the electric factory of Turckheim.” 

The Central News correspondent in Northern France refers 
to the matter thus:—'' The French heavy artillery has 
wrecked the important Siemens-Schuckert electricity works 
at Turckheim, near Colmar.“ | 

War Workers and Fatigue.—The Minister of Munitions of 
War has appointed a committce to consider and advise on 
questions of industrial fatigue, hours of labour, and other 
matters affecting the personal health and physical efficiencv 


of workers in munition factories and workshops. Mr. E. H. 
Pelham is secretarv of the committee. 
Lighting Regulations.—On the 16th inst. a Putnev 


jeweller was fined £20 for failing to extinguish his shop 
lights after being cautioned. The police evidence showed 
that he had 36 lights of 25 c.p. each, unobscured, throwing 
a beam of light across the High Street. 


BUSINESS NOTES. 


Australian Imports.—The Queensland Government 
has decided that, where practicable, it will import its own require- 
menta from London instead of through agents and contractors.— 
Tenders, | | 


Catalogues and Lists.—Messrs. Ixin & Eaps, LTD., 
47 to 57, Marylebone Lane, Oxford Street, London, W.—Sixteen- 
page illustrated pamphlet containing full particulars. prices and 
code-words relating to Quead " electric fires, patterns being shown 
for heating large and medium-sized rooms, aleo portable models, 
boudoir patterns, &c. 

InpIA-RUBBER, GUTTA-PERCHA AND TELEGRAPH WORKS Co., 
Ltp., Silvertown, E.—Sixteen-page illustrated catalogue (No. 47), 
containing particulars and prices of electric lighting accessories 
including various patterns of lampholders, cut-outs, ceiling roses, 
tumbler switches, counterweight fittings, wall plugs, watertight 
switches, wood blocks, distribution and fuseboarde, &c. 

STERLING TELEPHONE AND ELECTRIC Co., Lro., 310-212, 
Tottenham Court Road, London, W.—Publication No. 245 just 
issued contains illustrated particulars and prices of the firm's 
magneto blasting machine, and the dynamo low-tension blasting 
machine, also details of spare parta for " Sterling " exploders. 

Messrs. DAVIDSON & Co., LTD., Sirocco Engineering Works, 
Belfast.—An excellently produced publication of 80 pages 
(No. 1,012) deals with the subject of the heating and ventilating 
of factories. The matter is one of extreme importance in these 
times when works are going day and night and workers are 
working long hours and sometimes at high pressure. The publi- 
cation discusses the various systems, and then gives fully 
illustrated descriptive accounts of the "Sirocco" heating and 
ventilating apparatus. A number of particular installations, for 
example, that at the Central London Railway repair shops, that 
at the works of Messrs. J. & E. Hall, Ltd., at Dartford, and that 
at the B.T.H. Works at Rugby are illustrated and described. 
Many pages follow containing an impressive list of public and 
other buildings where the Siroooo system is in use, 
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Book Notices,— The Wireless Telegraphist’s Pocket- 


Book of Notes, Formule and Calculations. By J. A. Fleming, 
F.R.S. London: The Wireless Press. Price 6e. net.— Coming 
from the hand of a past-master in the subject dealt with, this 
handy compendium of information bears unimpeachable cre- 
dentials, and is sure to command a wide circulation. It does not 
claim to be a treatise on wireless telegraphy ; as the author states, 
itisa memoria technica of formule, data, and useful tables, for 
the use of telegraph operators and studente. It commences with 
a chapter on mathematical processes, including the calculus and 
vector analysis, which is followed by one on units and measure- 
ment, After this general introduction, the author proceeds to 
deal with subjects more particularly associated with radio- 
telegraphy, chapters on high-frequency resistance phenomena and 
calculations, and problema involving inductance ; the measurement 
of high-frequency current and voltage; capacity measurement 
and calculation; and the use of the cymometer for the measure- 
ment of frequency, wave-length and decrement. Numerous 
worked examples are given to facilitate the use of the formulæ 
and tables in arithmetical calculation. The theory of electric 
waves and radiation from antennz is the subject of the next 
chapter, which includes the practical determination of antenna 
resistance and radiation, &c., and afterwards transmitting and 
receiving apparatus and detectors are dealt with. One chapter is 
devoted to practical information for wireless operators, including 
the International Morse code, the care of storage cells and wireless 
apparatus, and a glossary of terms; and the last chapter consists 
of mathematical tables, which are exceptionally well arranged and 
comprehensive, tables of resistance and weight of copper and 
aluminium wire, &c. <A careful examination of the volume leads 
us to the conclusion that it will prove of very great value to all 
who are technically concerned with the design, construction and 
operation of radiotelegraphic installations, though a considerable 
portion of the contents will probably be over the heads of amateurs 
and ordinary operators, owing to the advanced mathematics 
employed. 


Patent Application.— Application has been made by 
WILFRED BRIGGS for the restoration of Patent No. 27,805 of 1908, 
dd “ F in or relating to brakes for motor-driven road 
vehicles.“ . 


For Sale.—The Corporation of, Southport has for dis- 


posal а single-deoked, 34-seat, tramcar, particulars of which аге 
given in our advertisement pages to-day. 


Italy.—A joint stock concern, under the style of the 
Unione Telefonica Padovana, has been formed at Padua, with a 
capital of 100,000 lire, for the manufacture and exploitation of 
telephone and accessory electric apparatus. 


Annual Outing.—The Siemens Brothers Woolwich 
Works Foremen's Association held their first annual outing on 
Saturdsy, September 11th. The party (48 in number) journeyed in 
motor char-à-banes, via Bromley, Keston and Westerham, to 
Limpsfield. After a ramble, the company took tea at the King's 
Arms Hotel, Westerham. 


Dissolutions and Liquidations.—BzrLINa & Co., 
Derby Road, Edmonton, electric heating speoialiste.—Messrs. Н. E. 
How, С. L. Arnold and C. R. Belling have dissolved partnership. 
Mr. Belling will continue the business alone at the same address, 
and he will attend to debts, &c. : 

BRITISH ELECTRIC AUTOMATIC MACHINES, LTD.—This com- 
pany is winding up voluntarily, with Mr. D. Johnston, of 1, Broad 
Street Place, E.C. as liquidator. 


Trade Announcements.—Mr. ARTHUR JAMES who, 
until recently, was outside representative for the Record Electrical 
Co., Ltd., for Lancashire and Yorkshire, has now joined the board 
of directors of the company, and has transferred his activities to 
Scotland to further develop the company’s business in that area. 

THE FULLER ELECTRICAL AND MANUFACTURING CO, are on 
29th inst. removing to Canada House, Kingsway, London, W. C. 
New telephone number: '' Holborn 1441.” 


LIGHTING and POWER NOTES. 


Accrington.—The electrical work for the new Palace 


Theatre at Accrington, which opened this week, was executed by 
Messers. Simpson Bros., of Hapton. 


Argentina.—The English Primitiva Gas Co. and the 
German Electric Light Co. are suing the municipality of the city 
of Buenos Ayres for long overdue lighting accounts. That of the 
gas company is for more than $1,000,000 (paper), and that of the 
electric company for something less ($880.000 m/ u.). 

The municipal authorities of Ramos Mejia owe $25,000 to the 
electric light company. It is possible that some of the lighting 
will be cut off, 

A private company at Las Perdioes (Province of Cordoba) has 
been granted a concession for the exploitation of the electrio 
кыш of the town for a period of 20 years.— Review of the River 

ate, Р 


Australia.—The Electricity Committee of the Sydney 
City Council recommended that an agreement be entered into with 
the municipality of Lidscombe authorising the City Council to 
supply electricity in that municipality on the same terms as those 
entered into with the municipality of Ryde.— Tenders. 

The revenue of the Sydney municipal electric light undertaking 
for the month of May shows the greatest net profit for any month 
since the inception of the scheme. The total revenue for the 
month was £37,118, working expenses £13,055, capital charges 
811,315, net profit £12,746; compared with May, 1914, the 
working expenses for the month are less by £222, and the revenue 
is greater by £8,639. Of the total revenue 830.525 was received 
from the city, the remainder coming from the 22 suburbs taking 
electrical energy from the city undertaking. 

The Sydney City Couucil has considered the allooetion of the 
accumulated surpluses of the electric light undertaking for the 
years 1913 and 1914 amounting to £115,180. The Electric 
Lighting Committee recommended that £67,323 be written off 
the sum appearing as goodwill in the balance-sheet. The total 
amount shown as having been paid to companies and municipalities 
for goodwill was originally £140,375; up to the end of the year 
1912, £55,872 had been written off, leaving a balance of £84,502. 
An amendment that the goodwill should be written off by instal- 
ments so that some of the profit should be available for the relief 
of the rates was not approved, the Council being in favour of wiping 
out the goodwill as soon as possible. Next year there will only be 
£17,000 required to write off this item completely, and the 
question of the relief of rates will be a simple matter.— Sydney 
Daily Telegraph. - 

The Sydney city electrical engineer reporte that owing to the delay 
in ordering the 48 panels for the 5,000-volt switchgear it is not 
thought that it will be practicable to carry out the obligation 
the Council has undertaken to the northern suburbs, and it is 
probable that the Council will find itself compelled to pay the 
penalty provided for in its contract with North Sydney for late 
completion, and that it will be necessary to put into use temporary 
switchgear until the permanent plant arrives. 

The Tenterfield (N.S.W.) municipality intends submitting to 
the ratepayers a proposal to borrow a sum of £6,200 -for the 
installation of an electric lighting scheme for the town.— Tenders. 


Ayr.—ANNuAL Accounts.—The financial statement of 
the electricity undertaking shows that notwithstanding the high 
price of coal and a reduction of £600 in the revenue from public 
lighting the undertaking has had a satisfactory year. The total 
number of units sold showed an increase of 54,000, in spite of the 
decrease of 67,000 units in public lighting. The surplus was 
£1,248, as compared with £1,450 in 1914. 


Basingstoke, — Mains Extension. — The Т.С. has 
decided to extend the mains to the western end of Richmond 
Road, at an estimated cost of £430, there being an estimated yearly 
revenue of £83. 


Bexhill-on-Sea,—Price INcREASE.— On account of the 
extra outlay for coal (£664 for the half-year ended March, 1915), 
the T.C. has decided to raise the price of electricity by 10 per cent. 
from the autumn quarter. 


Canada.— The Dominion Government has issued an 
agreement under the Dominion Water Power Regulations for a 
scheme to develop water power on the Elbow River, near the city 
of Calgary, in the Province of Alberta. The scheme contemplates 
the utilisation of a 475-ft. working head, by the construction of a 
dam, 123 ft. maximum height and 565 ft. long on the orest, to 
span the river, forming a storage reservoir of 21,000 acre-feet 
capacity. From the reservoir a pressure tunnel will carry the 
water direct to the power atation and turbine, some 4} miles below, 
driving generators of a maximum capacity of 15.000 H.P. The 
work of conatruction is to be commenced at once. The agreement 
provides that at least 2,000 H.P. must be developed and available 
for use by July 15th, 1919. The taking over of the plant by the 
Government is also provided for, should the public interest demand 
such a course in the future.— Canadian Engineer. 


Continental Notes.—ItaLy.—A company has lately 
been formed in the little town of Fenis, with the title La Societa 
de Produzione e di Consumo di Luce Elettrica e di Forzi Motrici, 
to establish a small electricity generating station in the town on a 
co-operative basis. 

SPAIN.—AÀ company has lately been formed at Mondonedo (Pro- 
vince of Lugo), with the title La Sociedad Hidroelectrica del 
Tronceda, to acquire the existing plant which utilises the water- 
power of the Tronceda Falls near that town. The plant, which 
already supplies current for lighting and power purposes to a 
number of small towns in the district, is to be considerably 
extended. 


Clifton.—CoLLIERVY PLANT ExTENSION.—A new power 
house is being built at the Olifton Collieries, and will be equipped 
with a 500-kw. B.T.H. mixed-pressure turbo-generator and a 
Mirrlees-Watson surface condenser. Current will be generated at 
2500 volta, The switchboard is being supplied by the British 
Westinghouse Electric and Manufacturing Co., Ltd. 


Crayford.—Posiic LicutTinc.—It is reported that 
electricity will be utilised instead of gas for public lighting on 
the new estates at Barnes Cray and Northumberland Heath. 


Fermoy.—E.L. ScHEME.— The proposed installation of 
eleotric street lighting has been approved by the Council. The 
scheme will include the erection of overhead mains at the backs of 
houses, 
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Great Larmouth.—PRTIOR IN cREASE.— The T.C. has 
decide: to raise the price of electricity for lighting from 5d. to 
54d. per unit. | 

Hale.—With reference to the request for a supply of 
current to thie parish, the Aldershot Urban Council has decided 
that, under present conditions, it cannot undertake to eupply out- 
side the town. When new plant is installed, the Council will be 
prepared to receive applications from Hale. 


Halifax.—Loan Sanction.—The Corporation has been 
successful in obtaining the sanction of the L.G.B. to a loan of 
over £20,000 for the purchase of а new turbo-generator capable 
of taking the whole of the load, the existing plant being only 
sufficient for the present demand, so that any breakdown would 
seriously affect factories employed on Government work. 


Ilford.—PLANr ExXTENSTOx.—The Council has applied 
to the L. G. B. fora loan of £858 for the provision of electricity 
generating plant in as*ociation with the refuse destructor. 

Price INOREASE.—The U. D.C. has increased the price of elec- 
tricity from the quarter ending September 29th by 124 per cent. ' 


Keighley.— PLANT ExTENsIoN.—As the result of nego- 
tiations with the L.G.B. the T.C. has received the Board's consent 
to the whole of the proposed improvements and extensions to the 
existing plant at the eleotricity works (involving an expenditure 
of some £20,000) being proceeded with. The Council pointed out 
that it would not be able to meet the demand for electricity unless 
the extensions were carried out, and the alightest accident to the 
plant might lead to a stoppage of work in those local factories and 
workshops which were dependent upon electrical energy fot their 


lighting and power. 

Leigh.— ANNUAL Report.—There was a profit of £250 
on the electricity undertaking for the past year, as against £1,150 
in 1914. 


London. —BATTERSEA.—LINKING-UP ScHEME.— With 
for linking up the electricity 


undertakings of Battersea, Fulham and Hammersmith, the Eleo- 
е Hammersmith B.C. has decided 


not to enter into the proposed agreements until it has obtained 
the circumstances, and 


ef T. and the L.C.C. The Committee reports that, in agreement 


with the Fulham Council, 
W. T. Henley's for carrying out the 


undertakings, at a cost of £5,641. 
PRIOE INCREASE.—In view of circumstances due to the war, and 


the increase in the cost of production, the Committee recommends 
that a charge of 10 per cent. be added to the accoants for the 
supply of electrical energy, 88 from the date of the next readings 
of the meters, the altered charges not to apply to cases in respect 
of which there are special agreements, 

SHOREDITCH.—ANNUAL Accounts.—The accounts of the electric 
supply and refuse destructor departments for the 12 months ended 
March 31st last show а redaction of inoome of the electricity 
department of £3,107, ав compared with lest year. Notwith- 
standing the reduced income, the gross profit is lesa by only £1,371. 
During the year £4,909 has been contributed from revenue (reserve 
fund) towards capital expenditure, the total contribution for the 
two years being £5,768. After meeting loan and interest charges 


and war allowances, the surplus, £1,509, plus £120 brought forward, 
ia disposed of as follows -—Transferred to reserve fund, £1,400 ; 
to change of pressure account, £187 ; carried forward, £92. The 
net oost of the destructor is greater this year owing to the difficulty 
of disposing of the clinker residue and the allowance to men on 
active service. The electrical energy generated by the destructor 
amounted to 589,244 unite, for which the electricity department 


paid £1,095, in addition to 3300 for stand-by. 


Lowestoft.— The T.C. has offered to supply current to 
the new works of Maconochie Bros. at the usual standard charges, 
the firm to pay 5 per cent. on the capital outlay required for the 
sapply, and to enter into an agreement fora term of years equa] 
to the term of repayment of any necessary loan allowed by the L. G. B. 
The prospective capital outlay is £2,500. 

The borough accountant reporta that there will be a considerable 
deficiency on the electric lighting undertaking for the current year. 
In an ordinary year the Council pays to the undertaking for public 
lighting £2,550. It is now suggested that the Council should pay 
& sum equal to the sinking fund and interest, namely, £850, and a 
further £1,500 towards the deficiency. 


Lymington. — STREET LIGHTING. — By arrangement 
with the E.L. and Power Co. the public lighting aooount for the 
quarter (owing to restricted lighting) has been reduced from 

£72 to £47. None of the lamps were lit during the period named. 


Newport (Mon.)—Loan APPLicATION.— Several Com- 
mittees of the T.C. have notified increases in the estimates of ex- 

diture. The largest net increase is that of £760 for street 

hting. The ordinary lighting service is being maintained, 
and provision has to be made to meet the increased cost. The 
L.G.B. and the Treasury аге to be approached with a view to 
obtainiog their approval for the proposed acquisition of a site, and 
the raising of а loan for a sub-station for the Pillgwenlly area, 
where the demands for supply are constantly increasing. 


Rawtenstall — The boiler house of the electricity 
station has now been completed and all the new plant is running. 
Certain minor additions are to be made. 


Sheffield. —Puant Exrexsions.— The i} L.G.B. has 
sanctioned the borrowing of £10,500 for the installation of 
electric plant. А special sub-committee has been appointed with 
power to take any steps that may be necessary to expedite the 
completion of the buildings at Neepsend and to purchase any 
necessary plant, so as to enable the extension to be completed 
without avoidable delay. Mains are to be extended, at a cost of 
about £15,424. Of this sum £13,000 will be spent on a new 
extra-high-pressure feeder from the Neepsend power house to 
Brightside Lane. The Electricity Supply Committee has accepted 
the revised schedule of prices for cables submitted by Mesere. W. Т. 
Glover & Co., Ltd. The Finance Consultation Committee has 
approved a supplementary eetimate of £20,000 for expenditare on 
mains extensions for the financial year ending March 25th last. 
The money is part of £75,000 for which a formal sanction of the 
L. G. B. was granted in September, 1914. At a recent meeting of 
the City Finance Committee it was reported that owing to heavy 
demand for power supply for war work it was necessary that addi- 
tional machinery should be purchased for the electric supply 
department, at an estimated oost of £100, 000, and that the Govern- 
ment had given sn assurance that the Corporation would 
indemnifled against any loss. The Committee approved the pro- 
posed expenditure, and of the plant being ordered forthwith. 


Southend-on-Sea.—Price INcEASE.— Arrangements 
are to be made for reducing the amount of electricity supplied by 
prepayment meters, so that the charge shall work out at the rate 
of 6d. per unit. The alteration will oome into force on October 
94th. The Electric Lighting Committee is unable to agree to the 
request of the contractors for the supply of coal for an inorease of 
4d. per ton for cartage, but is prepared to pay, during the period of 
the war, or during the term of the present contract (whichever 
may be the shorter) the sum of 2d. per ton over the contraot rate. 
The Committee recommends the Council to authorize the elec- 
trical engineer to purchase lathes and drílls for use at the 
at a total approximate cost of £388. ; 


Street.—After several months’ delay the electric ligh 
ing scheme has been completed, and the electric lighting of the 
streets waa commenced on Friday last week, 


- Surbiton.—The London Gazette contains notice of the 
proposed transfer of electric lighting powers from the U.D.C. to 
Мевага. Callender's Cable and Construction Co., Ltd. 


Swindon.—Price IxcnEASE.— The Т.О. hes increased 
the price of electricity as under, as from October lat :—Lighting, 
124 per cent., or $d. per unit; power, 124 per cent. ; publio light- 
ing, 10 per cent. ; tramways, 10 per cent. ; heating and cooking, 
jd. per unit. To meet the demand for power for the new factory 
of Messrs. Gundry, a new main is to be laid, the estimated cost 
being £340 underground, and 4231 overhead. The B. of T. is to 
be asked to sanction the latter. 


Taunton. — Paice INCREASE. The Electricity Com- 
mittee recently reported that it had carefully considered the terms 
of the agreement with the Tramways Co. for the supply of eleo- 
tricity, and being satisfied that they were favourable to the Cor- 
poration, saw no reason for variation. With regard to the charges 
for energy to other consumers, the Committee recommended that 
an advance of 15 per cent, be made for lighting and for electricity 
used for cooking, heating and motive power. The lighting in- 
crease includes а 10 per cent. advance recently made. 16 
produce an additional revenue of over $1,000 and save the under- 
taking from being worked at a loss, The Council approved the 
recommendations. 


Tynemouth.—The Electricity Committee proposes to 
reduce the rent of outside lamps by 50 per cent., and a similar re- 
duction is proposed to be made in cases where a charge is imposed 
for wiring which has been provided by the department. The 
electrical engineer has reported as to the application for a reduc- 
tion in price for electricity supplied to kinema theatres, but the 
Committee has deferred consideration of the matter until the 
accounts of the past year have been submitted. Some time sgo 
the Council agreed to a request of the Newcastle Electric Sapply Co. 
that the bulk supply should be metered with three-phase meters. 
The company have since written stating that they wish to replace 
the existing meters by new ones, at a cost of £131, half of which 
would be payable by the Corporation. The electrical engineer has 
been empowered to arrange accordingly. ` 


Whitstable.—STREET Licutinc.—Restricted lighting 
has led to differences between the U.D.O. and the E.L. Co. The 
latter, after taking counsel's opinion on the agreement, asks the 
Council to pay £2 108. per lamp, во as to save the cost of arbi- 
tration. The Council, on the other hand, puts forward the opinion 
of Mr. McCardie that under the Defence of the Realm Act the 
contract їз void, The Council has decided to submit to the secre- 
tary of the company a letter from Mr. McKenna, upon which Mr. 
MoOardie bases his opinion. 


York.—Loan Sanction.—The T.C. has received sanc- 
tion from the Treasury and L.G.B. for the following works :— 
Cooling plant, £5,426 ; electric plant extensions, £15,936 ; motor 
omnibuses, 45,530; garage and boosters for omnibuses, #650; 
tramway extensions, £21,350. 
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TRAMWAY and RAILWAY NOTES. 


Australia.—The Queensland Minister of Railways 
stated in thé Legislative Assembly that 14 railway stations were 
supplied with electric light by the Tramway Co. The total cost 
was £2,980, but that price included the coat of energy for the 
Roma Street workshops, printing office, electric cranes, kc. The 
Commissioners’ Roma Street scheme provided for an up-to-date 
electric plant which would not only provide the necessary motive 
power, but light up all the stations within a 10-mile radius of the 
General Post Ofice.— Tenders. 

The New South Wales Government tramway returna for the 
year ended June 30th give the following figures :— Earnings, 
£1,986,060 (increase £51,896); working expenses, £1,611,886, 
(decrease £57,747); passengers, 289,282,845 (decrease 21,309,853) ; 
lines open, 2191 miles (increase 71 miles). 


Ayr.—AnnvuaL Accounts.—Owing to the lessened 
summer traffic the revenue of the Corporation tramways last year 
was £1,392 lesa than in 1914, and the working expenses inoreased 
by £300. There was a deficit on the year's working of £351, 


which has been taken from the reserve fand, which now stands at 


£4,648. 


Continental.—ItaLy.—The litigation pending between 
the Società Varesina per Imprese Elettriche and the State 
Domainal Administration relating to the ownership of the Lake of 
Ghirla haa ended, temporarily at least, against the Società. The 
Società works the Varese-Ghirla-Luino line by electric power gene- 
rated by water drawn from the Lake, having acquired its title from 
a certain reputed owner named Ghisolfii The Court of Appeal 
hold that the Società has not made clear its case, pending which 
it will have to pay the dues demanded by the Demanio. The 
ownership of the Lake of Ghirla, therefore, still remains unsettled, 
and the only resort of the Varesina Society is to carry the question 
before the highest Court at Rome. ; 

The Società Roma-Nord, which works the Roma-Civitacastellana 
tramway and the Civitacastellana-Viterbo electric railway, has 
received permission from the Superior Council of Pablic Works to 
electrify the former section of its system. 


Glasgow.—The receipts of the Corporation tramways 
for last week were over £23,000, the highest total reached in the 
history of the undertaking ; the number of passengers carried 


‘exceeded seven millions. Over 800 women conductors are now 
employed on the tramoara. 


Lowestoft. — The borough accountant reports that the 
estimated loss on the Corporation tramways for the year ending 
the 30th inst, is £2,700, and recommends that £1,000 of this be 
provided for in the borough rate. The total tramway takings 
amounted to £8,415, as against £10,318 for the corresponding 
period last year.— Eastern Daily Press. 


Manchester.—About a dozen additional women con- 
ductors have been appointed, and it is expected that the two 
women conductors now working, who have previously been con- 
nected with the office staff, will be able to render useful service in 
helping to train the new-comers. In Salford about 70 women 
conductors are now employed. 


Rawtenstall.—FemsateE LABOUR. — The Tramways 
Committee of the Corporation is inviting applications from women 
for positions as conductors on the electric cars on the same terms 
and conditions as men, but for the period of the war only. 


Southend-on-Sea.—The electrical engineer reports that 
steps have been taken to prevent, as far as possible, sparking taking 
place on the overhead equipment of the tramways. Authority 
has been given to engage women as conductors if any difficulty is 
experienced in obtaining suitable men for the positions. In view 
of the difficulty of collecting fares during the period of restricted 
lighting, bull's-eye lamps are to be purchased for the use of con- 
ductors, at an approximate cost of 28. 6d. each. 


Uruguay.—4A project for the establishment of an elec- 
tric tramway system in the town of Paysandu has been included 


by the Uruguayan Government in the agenda for the present 
special Parliamentary period. 


TELEGRAPH and TELEPHONE NOTES. 


Cocos Island.— The local superintendent of the Eastern 
Extension Co. (Mr. A. B. Skottowe) reports that the wireless 
station at Cocos Island, which was destroyed by the German cruiser 
Emden, is now again in full working order. 


Long-Distance Telephony.—One of the special 
features of the Electrical Exhibition which is to be held in New 
York next month will be a series of demonstrations of the work- 
ing of the new trans-continental telephone line between New 
York and San Francieco. A demonstration hall, similar to that at 
the Panama-Pacific Exhibition in the latter city, is to be erected in 
Grand Central Palace, New York, and all the 250 seats are to be 
provided with receivers, so that the two audiences—one in New 
York and one in San Francisco—may listen to greetings from each 


other. In considering the practicability of carrying on the 
demonstrations, it was discovered that the differenoe in time 
between the two places would be no hindrance to the scheme. 
Thus, simultaneously with the first daily demonstration in 
Francisco, at 11 o'clock in the morning, the early afternoon 
audience will have assembled in New York. demonstrations then 
being held every hour afterwards up to 5.30 p.m. at the western 
terminus of the line, and up to 8.30 p.m. at the eastern. The 
commercial toll rate for three minutes, use of the trans-continental 
line is $22 (£4 118. 8d.), so that the value represented by the 
use of the line for the ten days of the Exhibition is approxi- 
mately £2,640. Both in New York and in San Francisco a lecturer 
will explain by the aid of moving pictures the construction and 
the electrical aud mechanical features of the line. 


Telegraph and Telephone Tariffs.—The new Budget 
containe important changes in the charges for telegraph and 
telephone services. Private telegrams will bear an addition of 
За. per telegram ; the inland Press telegram tariff is raised from 
18. to 28. 6d. per 100 words (night) or 75 words (day) for first 
address, and the copying fee is raised from 2d. to 8d. per 100 (or 75) 
words for every address after the first. 

The “ unlimited” telephone rate is raised from £17 to £20 per 
annum in London, and from £10 to £12 in the provinces (new 
subscribers cannot obtain the flat rate at all). Two-party lines 
will pay £7 10s., and four-party lines £5 per annum. The trunk 
service fees are raised by 33} per cent. all round (except ld. and 
2d. fees, which become 2d. and 3d. respectively). Call office fees 
are increased from 2d. to 3d. in London, and from 1d. to 2d. in the 
Provinces. Р 

The new tariffa will probably come into force on November lat, 
1915. 


CONTRACTS OPEN and CLOSED. 


. OPEN. 


Australia.—Sypnrey.—October 25th. Six electrically- 
operated wharf capstans, for the Sydney Harbour Trust. Forms of 
tender from the Engineer-in-Chief, Harbour Trust Offices, Circular 

пау.“ ; 

Ы October 25th. For the Commonwealth Department of Defence 
(Navy Office). Supply, delivery and erection of power-station 
plant and equipment for the Commonwealth Naval Dockyard, 
Sydney. 

Ё Aana 12th. N.S.W. Railway and Tramways Department. 
Two water-tube boilers, each 8,000 eq. ft. heating surface 
complete with economisers, superheatera and chimney stack, 
for the Zara Street power house, Newcastle. Particulars, Electrical 
Engineer's Office, 01, Hunter Street, Sydney.—Specification (No. 
468), 20a. each. — Tenders. 

City Council. An Australian newspaper for August 2nd 


' stated that tenders would shortly be invited for the following :— 


Linemen's hand carts; 10,000-volt outdoor type line switches; 


contact and suspension gears; transformer kiosks ; 33,000-volt 


outdoor transformers and switchgear; time switches. 
VicTORIA.—Deoember 14th, P.M.G. For delivery in all States, 
18,070 common-battery wall pattern telephones, manufactured ia 
Australia. Sched. No. 1.261. 
VICTOBIAN RAILWAYS.— January 5th, 1916. Installation of 
automatic sprinklers and thermostats at Jolimont car-Bhed. Chief 
Storekeeper, Railway Offices, Spencer Street, Melbourne. 


Dundee.— September 27th. Heating and ventilating the 
City Hall Buildings, Dundee. Mr. Jas, Thomson, City Architect. 


Exeter,—September 27th. Corporation. Three, six or 
twelve months’ supply of steam (washed bean or pea) coal, for 
the Electricity Works, Mr. H. Lloyd Parry, Town Clerk. 


Keighley.—September 27th. About 12,000 tons of 
small slack for Electricity Department. H. Webber, Borough 
Electrical Engineer and Tramways Manager. 


Liverpool.—September 25th. Electrical sundries for 
three months for the Toxteth Park B. of G. Mr. Н. A. James, 
Clerk, 15, High Park Street. 


London.— Н.М. Orrick oF Worxks.— October 1st. 
Repair of incandescent electric lamps. Sse “Official Notices” 
September 17th. 

L.C.C.— October 5th. Heating and ventilating installation at 
Charlton Tram Depót. Specification, &c. (£1 1s.). from Super- 
intendent Architect's Department, Aldine House, Bedford St., W.C. 


Manchester.—September 30th. The Lancashire and 
Yorkshire Railway Co. 12 months’ supply of various stores, Mr. 
Waring, Stores Department, Osborne Street, Manchester. 

September 27th. Corporation Tramways. Two light motor- 
driven parcel delivery vans. Specifications, &o., from Mr. J. М. 
MoElroy, General Manager. 


New Zealand. — DUNEDIN. — November 83rd. City 
Council. Insulated and bare copper wire for a period of two years." 
November 3rd. Dunedin City Council ; one 3,000-velt regulator. 
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Salford.— October 4th. 20,000 pairs of carbons for the 
electricity department. See “Official Notices to- day. 


Shanghai.—September 29th. E. H. T. switchgear, static 
transformers, and underground cables for 22,000 v., for the 
Municipal Council. See "Official Notices " August 27th. 


South Africa.—JoHANNEsSBURG.—October 9th. Muni- 
cipal Council. Water-purifying plant with a capacity of 75,000 
gallons per 24 hours, for the generating station.“ 


Spain.—The municipal authorities of Villarrasa (Province 
of Huelva) have just invited tenders for the concession for the 
electric lighting of the town during a period of ten years. 


Warrington.—September 28th. Twelve months’ supply 
of earthenware conduit, for the Electricity Department. See “ОВ- 
cial Notices September 17th. 


Specifications for the items marked * can be seen at the Board 
. of Trade Commercial Intelligence Branch in London. 


—— ——— — wĩ— —_—  ——— 


_ CLOSED. 
Australia,—The following contracts have been placed :— 


VicrORIAM Raitway DEPARTMENT. 


Low-tension cables, bare: Item 1, 10/14 8. W. G., 18. 29d. per Ib.: item 2, 
19/19, 18. 92d. per Ib.; item 8, rubber-insulated 7/16, £43 16s. per mile; 
item 4, do., 19/18, 218 2s. per mile; item 5, do., 19/16, £122 per mile ; 
item 6, do., 19/14, 8181 per mile; {tem 7, do., 87/18, £424 per mile.— 
W. T. Henley's Telegraph Works Co., Ltd. 

Low. tension cables, bare: Item 1, 19/19 S. W. G., Is. 23d. per Ib.: item 2, 
97/14, 18. 22d. per Ib.; item 8, 87/12, 1s. 22d. per !b.—British Insulated 


and Helsby Cables, Ltd. 
arrangement and relaying cables near Montague Railway Station in 


сааса with the erection of new shipping shed, £700.—Melbourne 
tric Supply Oo., Ltd.—Anstralian Mining Standard. 

VICTORIAN Stare COAL MINE. 
Resistance wire, at rates.—W. T. Henley's Telegraph Works Co., Lid. 


The Electric Lighting Committee of the Sydney Municipal 
Council recommends that the tender of Standard Waygood 
Hercules, Ltd., for 33,000-volt switchgear be accepted for all items 
but lightning arresters for the equipment of new sub-stations. 


6,000-volt transformer panels, £97 each ; 88,000-volt do., £289 each ; 33,000- 
volt incoming feeder panels, £255 each: 88,000 volt outgoing overhead 
feeder panels, £302 each; 415-volt transformer panels, each ; 
415-volt summation panels, £67 each. 

Also that the following additional lampe and compensators re- 
quired for public lighting be obtained under existing contracts :— 

From the British General Electric Co.—10,000 E0-c.P. vacuum lamps, £718; 


9,600 100-c.». do., £812. 
From the Australian General Electric Co.—1,000 750-watt nitro lamps, 


240 v., £1,487; 1,000 500-watt do., £1,224; 500 900-watt do., £525. 

1,000 7£0-watt nitro lamps, 45 v., £962; 1,000 500. watt do., £662. 

850 lanterns, £1,187; 100 spare reficctors, £180. 

200 „ 750. watt, 45 v., £840; 150 compensators, 500. watt, 45 v., 
2 e i 


The Melbourne City Council has acoepted the tender of the 
British Westinghouse Electric and Manufacturing Oo., for one 
1,500-K w. rotary converter with transformer, at £4,562.— Tenders. 
Myres, Rose & Co., for 1,000 tons of coal for the Electricity Works, 
at £1 6s. 3d. per ton. 

Bury.—An offer by Messrs. Drake & Gorham, agents 


for Edison Accumulators, Ltd., to supply on trial an electric motor 
cleanser has been accepted by the Cleansiog Committee, who have 
given instructions for a suitable body to be made at the Town's 


Yard. 
Government Contracts.—List of new contracts for 
August, 1915. 


Wan Orrics. - 

Distribution boards.—Kartret Engineering Co. 

Electric cables and wire.—Callender's Cable and Construction Co, Ltd. ; 
General Electric Co. ; Liverpool Electric Co., Ltd. 

Galvanometers.—W. G. Pye & Co.; Walter's Electrical Manufacturing 


Co., Ltd. 
Generators.—Phcenix Manufacturing Co., Ltd. | 
Electric lamps.—General Electric Co., Ltd.; Siemens Dynamo Works, Ltd. 
Motors and dynamos.—Electric Construction Co., Ltd.; Electrio Ordnance 
and Accessories Co.; Mawdsleys, Ltd. 
Switchboards.—Ferguson, Pailin & Co. 


Rubber tape.—Ancoats Vale Rubber Co., Ltd.; Hooper’s Telegraph and 


India-Rubber Works, Ltd.: J. G. Ingram & Son; Chas. Macintosh and 

Co., Ltd. 

Iron and steel wire.—W. Bain & Co; Dorman, Long & Co, Ltd.; Cleve. 

land Wire Mills; Thos. Evans & Co., Lid. Richard Johnson and 
Nephew, Ltd.; Lancashire Wire Co., Ltd.; London Electric Wire Co. 
and Smith's Ltd.; Recess Screws, Ltd. ; J. Rigby & Sons, Ltd.; Rylands 
Bros., Ltd.: Shropshire Iron Co., Ltd.; Siemens Bros. & Co., Ltd.: 
D. F. Taylor & Co.; Whiteoross Co., Lid. 

Electrical work, Richmond Camp.--Cox-Walkers, Ltd. 

Mechanical stokers, R.A.F., South Farnborough.—Underfeed Stoker Co., 
L 


Crown AGENTS FOR THE COLONIE». 


Aerial Telephone Cable.—Connolly Bros., Lid. 
In DIA OFFICE, STORE DEPARTMENT. 
Wireless telegraph apparatug.— Marconi Wireless Telegraph Co. 
Cable.—Callender's Cable and Construction Co., Ltd.; Shropshire 
Iron Co.; Pirelli Genera! Cable Works, Ltd.: W. T. Glover & Co., 


Lid. 
Copper plates. — T. Bolton & Sons. 
Fans. Electromotors, Ltd. 
Ntandards.—Slemens Brothers & Co. 
Telephone sets.—General Electric Co. 
OFFICE or WORKS. 
Electrically driven pumps, 8t. James’ Park.—The Rees Roturbo Mfg. Co., 
Lid. 


Post OFFICE. 
Telephone apparatus. British L. M. Ericsson Mfg. Co., Ltd.: Phoenix 
у lephone and Electric Works, Ltd.; Siemens Bros. & Co., Ltd. 
Battery boxes, — British L. M. Ericsson Mfg. Co., Ltd 


- 


Telephone Cable.—W. T. Henley's Telegraph Works, Ltd.; Johnson and 
Phillips, Ltd.; Union Cable Oo. 
Arc lamp catbons.—General Electric Co., Ltd. 
Dry celis.—8iemens Bros. & Co., Lid. ' 
Leclanche cells.— Siemens Bros. & Co., Ltd. 
Ора shades.— Benjamin Electric Oo., Ltd. 
ectric lighting, Studd Street Stores Extension.—G, E. Taylor & Co. 


L 
Great Larmouth.— The T. C. has accepted the following 
tenders for the Electricity and Tramways Department: — ü 
ойо half-inch slack and 500 tons hard steam coal.--Cleaves & Co.: 
0 » 

Overcoate, £1 9s. each ; inspectors’ do., £2 each. Harel & Co. 

Motor axle grease, £17, and graphite grease, £17 108. per ton.— Stern, 
Sonneborn Oil Co., Ltd. 

The Council has declined to entertain the request of the British 
Thomson-Houston Co., Ltd., for their contract price of cable to be 
increased from £79 to £90 per mile on account of the increased 


cost of labour and material. 
London,—Messrs. Pope's Electric Lamp Oo., Ltd., have 


secured orders for several thousands of lamps, both carbon and 
metal fllament, from both the Admiralty and the War Office, and 
also from H. M. Office of Works. | 

The Metropolitan Water Board has accepted the offer of the 
Maxim Lamp Works, Ltd., to continue, for a further period of six 
months their contract for the supply of metallic filament lamps at 
existing prices. The offer of the British Insulated and Helaby 
Cables, Ltd., to continue, for a similar period, the supply of tapes 
at the same price for one item, and at a 5 per cent. increase en 
two items, has also been accepted. 

The “Z” Electric Lamp Manufacturing Co., Ltd., and Reduced, 
has been awarded by Н.М. Office of Works the contract for 12 
monthe supply of Z drawn wire metal filament lamps. 

BERMONDSEY.—The B.C. Electricity Committee has accepted the 
tender of Messrs. Myers, Rose & Co., Ltd., and Mesers. A. Usher and 
Co., for 3,000 tons of Shipley nuts, at 21s. 11d. per ton, and 5,000 
tons of Bolsover nutty slack, at 18s. 9d. per ton, respeotively. The 
electrical engineer has been authorised to purchase for experi- 
mental purposes about 25 tons of coke breeze at 128. 44. per ton. 

Thé L.C.C. has received the following tenders for installing 
electric light at the Wincheater Street School, Finsbury :— 


Napier, Kimber, Ltd. (accepted) vs . £104 
Alpha Manufacturing Co. A" gs Ps Р ee Vs 146 
Automobile and Electrical Equipment Co. .. 162 
A. Hawkins & Bons. . se oe ee ee әз Ф а ae 165 
Tredegars, Ltd.  .. Ме oa ar КЕ m ET T 172 
Titan Lift Co., Ltd. {.. Be Re ка бя РЕ s n 


. G. Weston & Bons, Lid. .. T T ee - ee 
T. W. Vaughan & Co. (1914) Ltd. - x 949 


Lowestoft.—The tender of Messrs. Hadfields has been 
accepted for the supply of 12 rolled steel car axles, at £3 10a. each. 


Sheffield.—The Tramways Committee recommends the 
acceptance of the tender of Messers. O. Macintosh & Co., for the 
supply of 300 winter hats for women conductors, at 28. 83d. each. 


Е 
FORTHCOMING EVENTS. 


Iron amd Steel Institute.—Friday, September 24th. At the Institution of 
Civil Engineers, London. Autumn meeting. For particulars see OUT 
Notes, September 8rd p. 808. 

Municipal Tramways Association.—Friday, September 24. At 11 a. m. 
At the Surveyors’ Iustitusion, Great George Street, B. W. Annual Con- 
ference concludes. 

Association of Supervising Electricians.—Taesday, Reptember 98th. At 
8p.m. At nt. Bride's Institute, Bride's Lane, B. O. Presidential Address 
by Mr. A. H. Dykes. 

U Ootober 2nd. 


Salford Technical and Engineering Association.—Saturd 
Аз 1 p.m. As» Royal Technical Institute, Feel Park. Paper on The 


Wonders of Coal," by Mr. G. R. Kew, 


„NOTES. 


Appointments Vacant. — Assistant engineer (£2 108.), 
linesman jointer (£2 10e), fitter drivers (42 10a.), fitters (£2), 
wiremen (£2), engine drivers (£1 10s.). switchboard attendant 
(£1 58), district electrical and mechanical engineers (£3 5s. to £4), 
for War Departmeat, Southern Command, for military hutment 
camps; overhead wireman for Ramsbottom C. D. C. railless traction 
system ; switchboard attendant (328. 6d.) for Plymouth Corpora- 
tion; switchboard attendant for Derby Electricity Supply Depart- 
ment. Particulars are given in our advertisement pages. 


Poisoning in Storage Battery Making.—The results 
of an investigation into tne five principal lead storage battery 
factories in America are given in a bulletin recently issued by the 
Bureau of Labour Statistica of the U.S.A. Department of Labour. 
The inquiry was carried out in order to discover the dangers of 
lead poisoning incurred by the workers, and disclosed the fact 
that about 18 per cent. of American storage battery workers 
suffer from lead poisoning in some form, as against only | per 
cent. in Germany and about 3 per cent. in Eogland. The report 
states that the difference ia due to lack of care on the part of the 
workmen and to neglect of factory sanitation. In addition to the 
details of the American industry, the bulletin gives particulars of 
the measures taken to safeguard workers in the storage battery 
industry in England, France and Germany. | 

The returns о? the Home Office show that in the eight months 
ended August, 1915, there were 41 cases of lead poisoning in 
English electric accumulator works, as compared with 30 in the 


corresponding period of 1914. 
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Mathematical Notation. — A leaflet recently issued 
by the London Mathematical Society, containing a number of 
suggestions for notation and printing, deals with a subject of very 


material importance to publishers of scientific and technical - 


literature. Those who are not clozely connected with the art of 
printing probably have no conception of the difficulties which 
confront the compositor who is called upon to set up an expression 
R 

such ае, e. 9. , e ", and they would be surprised to learn that by 
writing it in the form e /, they remove nine-tenths of the 
difficulty, without in the least interfering with the meaning or 
lucidity of the expression. At the same time they greatly increase 
the reliability of the reproduction, for in the latter case there is 
far less tendency for the type to slip or draw out; mathematical 
composition is notoriously liable to errors in printing, not only on 
account of its inherent peculiarities, but also because of the 
mechanical difficulty in securing the type in place. We therefore 
heartily welcome the circular above-mentioned, in our own 
interests as well as those of our readers. We have long made a 
practice of rearranging formule and equations in accordance with 
the methods which are advocated by the Society, but we should 
very much prefer that authors would adopt these methods in the 
first instance, in order to avoid unnecessary labour and reduce the 
riak of error. The principal pointe to be borne in mind arp the 
following :—Horizontal bars in fractions, or over a group of 
symbols, should be avoided; the solidus (slanting line) and 
parentheses should be used instead. Where, however, equations 
are printed in separate lines and not in the body of the text, there 
is less objection to the use of horizontal bars. Dots and bars over 
or under letters should not be used; they may follow the letters, 
or acoents may be used, without disadvantage. There is no 
objection to indices, suffixes, хс. The following brief set of 
examples illustrates these points—which, of course, relate only to 
MSS, intended for composition :— 


Instead of Always write 
zs. 8 P std A/ A3, 1//2 ar 971, / (alb) 
Vid, vor ji ESI or (/b, i 


J (аг? + he + Mor 
(ac? + be + су 


n(n + 10 ( + 2), 
r! 


Vuri + be +e 


7. u TI. ½ T 2, P> by 


(„% + 1) . 7%, 
„ E- ath p r 4(a + b) (a + ble, 
3 B Ms + р 5 

3 € d S ply + ris 
pa 
с E. pie oc 
ut. up rtis yc % 
3 + t ‘ 


ore ГЕ f n 
e + = ] 
U e ах; , 0 


It will be noted that fractions in common use, such as 3, $, 1, may 
be used freely as here shown, but others such as 17/25 should be 
written with the solidus. 

The Secretary of the London Mathematical Society, Dr. 
Т. J. Га, Bromwich, informs us that the Society is willing to 


supply a limited number of copies of this very welcome circular 


on application. 


Limitation of Profits.—The following notice appeared 

in the London Gazette on Tuesday :— 

Monitions оғ Waer Аст, 1915. 
5 and 6 Geo. 5, Ch. 54. 
Notice is hereby given under the Rules Publication Act, 1898, that it is pro- 
posed by the Minister of Munitions, after the expiration of at least 40 days 
rom this date, in pursuance of the powers oonferred upon bim by Sec. 5, Sub- 
Bec. 4, of the Munitions of War Act, 1916, and every other power enabling him 
on that behalf, to issue Rules with respect to the limitation of Profits of a 
Controlled Establishment. 


Draft oopies of the said Rules can be obtained in the interval at the office of 
the Minister of Munitions. 


The Electrometallurgy of Zine. — The electro- 
metallurgy of zinc has for many years been practised successfully 
at the works of Messrs. Brunner, Mond & Co., Ltd., at Winnington, 
where spelter guaranteed 99°95 per cent. Zn is produced by the 
Hoepfner process. The deterrents to the production of zinc by 
electrometallurgical methods have been three—namely : (1) Diffi- 
culty in obtaining a dense, coherent deposit of zinc on the 
cathodes; (2) large consumption of energy required for the 
decomposition of the zinc compounds available for commeroial 
electrolysis, no matter whether it be the sulphate, the chloride, or 
an alkaline zincate; and (3) the difficulty in dissolving a fair 
proportion of the zinc of the ore. 

The first difficulty was mastered years ago, and recent workers 
in this field have had no trouble in obtaining satisfactory cathode 
deposits. The second difficulty has limited the eleotrometallurgy 
of zinc to places where the anode reaction may be caused to serve 
a useful purpose, as at Winnington. The third difficulty is 
common to all zinc hydrometallurgical processes, and refers to the 
formation of zinc ferrite in the roasting of the ore, zinc ferrite 
being insoluble, or difficultly soluble, in most agents that are com- 
mercially available. For this reason a roasted zinc ore may give 
up only 60 per cent. of ita zinc even to fairly strong sulphuric 
acid. 

Recent work in zino electrometallurgy has been done at Trail, 
B.C., and at Bully Hill, Oal. It is intimated that one or both of 
these plants is shortly going to offer electrolytic zinc in the 
market. The Anaconda Oo. has also taken up this problem in an 
experimental way.— Chemical Trade Journal, 


Swiss Electro-Metallurgy and French Connections, 
Early in 1914 a draft agreement was in course of negotiation 
between the Swiss Société Electrométallurgique Paul Girod, of 
Neuenburg, and the well-known French firm of Schneider & Oo., 
of Creusot, whereby the two undertakings would have been 
brought into intimate association, and the capital of the former 
reduced from £480,000 to £96.000, and then increased to £200,000. 
The outbreak of war, however, prevented the conclusion of the 
agreement, as the financial institutions connected with the Swiss 
company were unwilling to proceed with the proposed issue of 
shares and debentures. At the ordinary meeting of the company 
held in June, 1915, the wish was expressed that the draft agree- 
ment should be rejected, and a resolution to this effect was 
adopted at a further meeting held at the beginning of 
September. It was pointed out that, as drafted, the agreement 
was no longer in the interest of the company under the change in 
circumstancer, but that the rejection did not necessarily mean 
a rupture with the French company, as the Neuenburg company 
was still open to a fresh proposal of a more favourable nature. 
It was stated that the French subsidiary company, at Ugine, was 
exceptionally well employed on army contracte, and ita working 
resulte for 1915 will presumably enable the Girod company, which 
has incurred large losses in the past five years, to pay off almost 
all its liabilities. The directors now have a free hand for taking 
advantage of the present more favourable situation for placing 
the undertaking on a firmer basis, either by securing & connection 
with another company or otherwise. 


Charging Electric Vehicle Batteries.—The Electric 
Vehicle Committee has issued & leaflet of notes for the guidance of 
persona who wish to make arrangements for charging the batteries 
of electric vehicles. In the case of a mall equipment for charging 
one or two сате, where D C. is available at а pressure not exceeding 
250 volte, it is recommended that the charging voltage be regu- 
lated by resistances, to avoid the cost of installing a motor- 
generator—except where the supply is on the three-wire system 
at 220 volts and upwards, in which case the power muat be 
derived from the outers only, and a motor-generator is preferable, 
Larger equipments should be provided with motor-generators, but 
where the supply ie at 220 volts, two-wire, a balancer is more 
economical than a motor-generator. With A.C. supply either a 
motor-generator or a mercury arc rectifier is necessary.  Pre- 
cautions to protect the attendant from shock from the switchgear 
are outlined, and the equipment recommended for the charging 
board is specified; three-core “ cab-tire " sheathed cable is recom- 
mended for connection with the batteries. 


The Budget and Business.—We suppose that in all 
business houses since Tuesday last a good deal of thought has 
been given to the various waye in which the new taxes will affect 
our commercial and industrial operations. The abandonment of 
the id. postage rate will probably tell somewhat heavily upon 
the operations of most trading firma, but in the case of publicity 
departments, which send out thousands, and perhape hundreds of 
thousands of printed circulars and price lists in the course of a few 
months, it will lead to a serious re-consideration of the old question 
of circulars v. trade Press advertising. The business manager, or in 
oases the publicity manager, will have to bear in mind that his 
circulars wil now 0086 him an additional 41a. 8d. per 1,000 for 
postage. The experience of all of us, whether in business or home 
affairs is that large numbers of 44. circulars reach the 
„W. P. B.“ unopened—in some cases they never reach the right 
hands at all. I don't want to be bothered with circulars! When 
the head of the house is away from home, he wants everything 
sent on " except, of course, any circulars that come." If office waste- 
paper baskets and kitchen cupboards could talk they would a pretty 
tale unfold. It will be such considerations as these that will 
weigh with those who want to adopt the most efficient, because 
the most direct, and the most permanent way of reaching the eyes 
of buyers. Of course the same arguments really apply in the 
ordinary case of lists sent to foreign countries—indeed, more so, 
for we suppose there is not an office list of addresses that covers 
all the readers of a well-circulated and widely-read journal that 
finds its way into all corners of the globe. But just now in oon- 
nection with the Budget the argument comes with particular 
force for home purposes. The printed advertisement appearing in 
a trade journal is not thrown into the waste-paper basket; on the 
contrary, it is often handed over to a second or a third party, and 
even then does not reach the flames—it is filed away for reference 
because, in a sense, it is an up-to-date directory as well as a 
literary production. The cost of producing price lista, paper, 
printing, &c., are like everything else higher in consequence of the 
war, and when one adds the new postage burden, the economy of 
advertising, considered both per thousand impressions and on the 
point of efficiency, is very substantial. Of course these are all the 
most obvious of truths, and they would hardly need restating now 
were it not essential in all business departments to-day to obviate 
waste wherever possible. | 


Russian Nickel.—A note in the Vovoie Vremya says 
that a report recently issued on nickel ore deposits in Russia shows 
that three such deposits have long been known to exist in the 
Urals ; but they were poor, containing but 2 to 4 per cent. of the 
metal, and therefore at the low prices once ruling the ore was not 
extracted, But when these deposits came into the hands of strong 
financial groups their exploitation was begun. At present, the 
Revdingk factories are smelting about 600 poods of orude nickel 
per annum, with 65 per cent. metal content. Additional efforta 
are being made to discover nickel in the Urals area. 
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Rifle Club Shoot.—An interesting shoot was decided 
on Saturday Jast between the Ediswan Rifle Club and a team from 
the British Thomson-Houston. A good muster was present, and 
the resalt was as shown below :— 

10 SHOTS aT 25 YARDS. 


Episwan TEAM. B.T.H. Team. 


ist 2nd 1% 2nd 
shoot. shoot; Totals. shoot. shoot. Totals. 


* E. Winterflood 92 190 * Redfern (3) .. 81 78 162 
8. Bmith 88 92 18) „ () . 71 89 158 
— Harrington 89 81 176 Busb .. .. 63 73 184 
W.Golding .. 87 87 174 Danton 67 65 13% 
Е. вара. .. 88 89 173 Abel 50 198 
T. C. k.. 78 90 168 Ba 3) 67 97 
A. J. Corbett 85 71 103 Butoher 84 5⁴ 83 
A. E. Devis .. 79 86 151 t Gowan 89 66 

1,879 960 


Winners of silver sp»ons presented by Edison Вій з Club. 
Winners of wooden spoons, suitably illuminated for the occasion. 


Kdiswan, 1,879 25 “4 Ge Average, 86°18 
B.T.H., 96? oe ae ee 90 60 00 
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Mr. Elliott (Ediswan joint sales manager) was in the chair, 
supported by Messrs, Child, Packenham and Cooke. Mr. Abel, on 
behalf of the B.T.H. Co, responded to Mr. Elliott's welcome. 
Mears. Anderton (Edis wan) and Abel (B. T. H.), were captains, and 
the place of official scorer was filled by Mr. W. B. Clarke. 


Australia on Tariffs and Trade Capturing.“ 
The Sydney Morning Herald, on July 30th, published an article 
stating that the tariff which was introdaced in Deoember last, 
but was never before the Federal Parliament for discussion, would 
not be considered by that body until next year. The feeling is 
that the time is inopportane for discussion. Toward the end of 
its article our contemporary says :— 


" All classes of traders are greatly disappointed with the steps 
taken by British manufacturers to capture Germany's lost trade. 
In almost every instance the tariff gives preference to Great 
Britain, and that being the case, it is thought the British manu- 
facturers might reasonably have been expected to make an 
endeavour to secure some of the orders which were previously 
placed with Germany. But it is complained that so far no effort 
in that direction has been made, and that, instead of the Empire 
deriving any banefit from the war, as regards new trade, the 
American and Japanese have stepped in, and are capturing the 
market for all those goods which, prior to the outbreak of war, 
came from-Germany, Japanese exporters, in particular, are show- 
ing great activity, and are straining every nerve to secure the 
Australian trade. And in many cases they have succeeded.” 


In the next day's issue of the same paper the secretary of the 
Association of British Manufacturers replied to the criticism as 
follows :— 


“You make no mention of the numerous handicaps to which 
British industry is subject at present. These may be summarised 
roughly as: (1) Shortage of labour through enlistment with the 
Colours ; (2) shortage of supplies of raw material ; (3) shortage of 
shipping tonnage ; (4) Admiralty and War Office contracts taking 

ence over private orders. 

“ А review of the various journals published in the United 
Kingdom which are available here suffices to explain the position. 
As long as the Mother Country is engaged in a life-and-death 
struggle with her enemies, the capturing of enemy trade, important 
though it be, must be relegated to a second place. Bat to say that 
British manufacturers have made ‘no effort’ to capture enemy 
trade is unjust ; the writer of your article is apparently unaware 
that there has been held in London a Trade Fair organised by the 
Board of Trade, and that, as the result of this, satisfactory busi- 
ness is being done by British firms making goods which take the 
place of those manufactured by the enemy. Since the beginning 
of the war the British Trade Commissioner in Australia has 
succeeded in placing many Australian firms in touch with sources 
of supply, of which they were previously unaware, and much 
business formerly done with enemy countries has been diverted to 
the 3 Kingdom, notwithstanding the handicaps before 
mentioned." : 


Institution and Lecture Notes.—Association of 
Supervising Electricians. — This Association commences ita 
second season on Tuesday, September 28th, at 8 p.m., at St. Bride's 
Institute, Е.С. The presidential addrees will be given by Mr. A. H. 
Dykee, A.M.LC.E. The following programme has been arranged 
for the ensuing season :— 

Tuesday, September 98th, 1916.—Presidential address by Mr. A. H. Dykes. 

$s November 2nd.—Paper on Aocumula tors,“ by Mr. R. 


December 14th.—Paper on “ Electric Lifts,” by Mr. Н. Marryat. 
кя January 17b, 1916.— Half. yearly meeting 440 informal dis- 


cussions, 
T February 28th.—Paper on “Illuminating Engineering,” by Mr. 


L. ter. 

“ А Tard.—Paper on 4. C. Motors,“ by Mr. H. C. B. Jacoby. 

к y 15th.—Paper on? Notes on Electrical Work in Large Buüd- 
ings,” by Mr. F. C. Raphael. 

„ June 26th.—Anaual general meeting. 

Society of Eagineers.—On Monday, October 4th, at the Bur- 
veyors’ Institution, Great George Street, S. W., a paper on Law 
and Engineering,” is to be read by Mr. S. G. Turner. 

British Science Guild.—O wing to the urgent need of scientific 
organisation, the Guild has decided to publish a Journal, of which 
the first number has come to hand ; it contains a full report of the 
annual meeting, held on July 1st, at which an addrese was 
5 by Sir William Ramsay on The National Organisation 
0 Science 97 


Nottingham Society of Engineers.—The annual meeting is 
to be held at the Welbeck Hotel, Nottingham, on Wednesday, 
October 6th, with Major W. E. Walker, the president, in the chair. 
A syllabus of lectures is being arranged for the 1915-16 session. 


Patents and Alien Enemies.—Application has been 
made to the B. of T. for the avoidance or saspension of patent 
No. 409/13, granted to the Maschinenfabrik Augsberg-Nurnberg 
A.G., for cooling internal-oombustion engines. 


Electricity on the South African Railway System. 
—Mr. W. W. Hoy, general manager of the Union of South Africa 
Railways and Harbours, in his official report for 1914, just pub- 
lished, states that the A iministration had in contemplation the 
electrification of certain sections of the railway, and a decision 
had been arrived at to obtain the services of an eminent consulting 
engineer to study the local problems and conditions on the spot, 
and thereafter submit a comprehensive report. Unfortunately 
the condition of affairs in Europe and in South Africa has 
necessitated a postponement of the Administration's proposals. 
The matter is one, however, which should receive carly attention 
after the cessation of hostilities.” | 

On the subject of electric light and power, Mr. Hoy states that 
eleotrio light has been installed at & number of stations throughout 
the system, and in the workshope extensions of electrification 
schemes have been put in hand. All the Administration's work- 
shops, with the exception of those at East London, are now 
entirely electrically equipped, and negotiations are proceeding with 
the East London municipality for obtaining currentat a reasonable 
cost. A new agreement has been concluded with the Bloemfontein 
municipality for the supply of current for power and lighting 
pu The developments in electrical control signalling, adds 
Mr. Hoy, are being carefully watched, and installations are being 
erected at various busy portiofis of the line. 

As regards train lighting, the general manager reports that the 
electric lighting of coaches has been satisfactorily oarried out 
during the year, and a considerable amount of work in connection 
with erection and charging of cella has been done. The experi- 
ment commenced in 1912 with Edison cella for block train light- 
ing at Cape Town for suburban service having proved éntirely 
successful, is being generally extended in the Cape suburban area. 
In 1912, a trial was also made with the Vickers train lighting 
System, six sets being fitted to main-line stock. The trial has 
proved fairly satisfactory, although no great improvement 
over other systems has been demonstrated. A further six seta 
have also been ordered for equipping certain coaches now being 
erected in England. One equipment was also purchased from 
Messrs. Mather & Platt, and is giving satisfaction. 

Volunteer Notes, —ENGINEERING INSTITUTIONS’ VOLUN- 
TEER TRAINING CORPS.— 

Company Orders.—By Lieut.-Ool. С. B. Clay, V.D., Commandant, 
for week commencing September 27th, 1915 :— 

Drills, 6.30 to 7.30; 7.30 to 8.30 p.m. 

Monday, September 27th.—Section 1, Technical ; Section 3, 
Squad signalling class. 

Tuesday, September 28th.—Section 2, Technical; Section 4 
Shooting. 

Thursday, September 30th.—Seotion 3, Technical ; Section 1, 
Shooting. 

Friday, October 1st.—Seotion 4, Technical; Section 2, Squad 
signalling clase. 

Saturday, October 3nd.—Company Parade, 2.30 p.m. Route 
march. 

3RD Barr, (OLD Bors) CENTRAL LONDON REGIMENT (VOLUN- 
TRRBRS).— Battalion Orders by Colonel 8. G. Grant (Officer Com- 
manding), Thursday, September 23rd, 1915 :— ; 

Week-end Parade»,—Saturday and Sunday.—Bridging, Bombing 
and Demonstrations in Field Cookery. 

Saturday.—The Battalion will parade at Baker Street Station 
at 2.30 p.m. and proceed by train to Wembley Park. 

Sunday.—7 am., Réveillé ; 10 a.m., Church Parade; 10.20 a. m., 
Battalion Parade (Bridging, Bombing and Field Cooking Demon- 
stration) ; 2.30 p.m., Battalion Parade; Bridging and Bombing. 

Musketry.—There will be no Shooting at Acton or Bisley on 
Saturday, the 25th inst., but Acton Range will be open on Tuesday, 
the 28th inst. and there will be Firing at both Bisley and Acton 


Banges on Saturday, October 2nd. 
| A. G. JOINER, Major and Adjutant, O. B. C. 


Municipal Tramways Association (Inc.).—Yester- 
day the annual conference of the Association was opened at the 
Surveyors’ Institution, Great George Street. Alderman Н. 
Linsley, J.P., chairman of the Salford Corporation Tramways 
Committee, delivered his presidential address, in the course of 
which he referred to some of the work done by the Council during 
the past year, and stated that the capital expended on municipal 
tramways in this country amounted to 56 millions sterling ; the 
employés numbered over 55,000, and of these over 16,000 had given 
their services to their country, while many of them had laid down 
their lives or suffered from wounds in the war. Others had left the 
tramway workshops to assist in producing munitions of war. The 
drsin upon the population of industrial districts had resulted in 
heavy loss of income by many tramway undertakings, and the 
payment of allowances to men who had enlisted had involved an 
expenditure of £380,000 by municipal tramways, to which must be 
added the cost of war bonuses and other extra outlays. The scarcity 
of men had rendered it necessary to employ female labour, and 
there ware already more than 1,700 women acting as conductors on 
municipal tramways. Upwards of £23,500 had been subecribed by 
tramoar passengers to charitable funds connected with the war, 
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A discussion was then U e by Mr. J. Dalrymple, general 
manager of the Glasgow tramways, on “Tramway Labour 
Problems as Affected by the War,” and in the afternoon Mr. A. 
Baker, general manager of the Birmingham tramways, was to open 
a discussion on „Financial Problems as Affecting Tramways During 
War-time.” To-day the Executive Council and the Managers’ 
M will meet, and afterwards the annual business meeting will 

e 


Inquiries.—A correspondent asks for the name of an 
ironfounder who would undertake to supply small electrical 
castings, Makers of Kingslead Drying Stoves” for photo-prints 
are aeked for. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
 ELEOTRICAL. REVIEW posted as to their movements. 


Central Station Officials —Mr. REGINALD A. Hayson, 
who served his apprenticeship at the Corporation electricity 
_ works at Swindon, has been granted a commission in the Indian 
Reserve of Officers, and posted to the 31st Punjabis. 

. The Ilford Electricity Committee proposes to grant the follow- 
ing increments of salary :—Мв. J. Б. WILSON (firet charge engi- 
neer), £170 to £175; Mr. G. E. WILLIAMSON (second charge 
engineer) £140 to 8150 (maximum); MR. А. GLAZIER (third 
obarge engineer), £135 to £140 (maximum), 

Мв, Н. Hooper, senior charge engineer at the Walthamstow 
electricity works, has resigned his position. It is proposed to 
promote MR. A. R. MANWABING, switchboard attendant, to fill the 
vacancy, at a salary of 408. per week, rising by 28. 6d. annually to 
50s. In this connection the Lighting Committee has recommended 
the U.D.C. to fix wages of charge engineers at 45s, per week, rising 
to 558. per week by annual increments of 28. 6d., and the salaries 
of switchboard attendants at 35s. per week, rising to 408. per week 
by annual increments of 28. 6d. 


Tramway Officials.—Sergt. M. RATHBONE, formerly 


manager of the Oldham, Ashton and Hyde tramways, is in the 
trenches with the King’s Royal Rifles. | 


General.—On September 9th the staff and ӨШ 


of the KoPPERS COKE-OvEN AND Втүк-Рворост Co, and 
CoaTEs & Co., Sheffield, engaged on the new. coke-ovens at 
Thrislington Colliery, West Cornforth, Durham, held a smoking 
conoert at which Mr. T. М. Craft, chief electrician, was presented 
with a timepiece on the occasion of hie marriage. Mrs. Craft waa 
the récipient of a gold brooch. Mr. J. A. Turner, superintending 
engineer, made the presentation. 

Having fulfilled his engagement with the Government of Burma, 
Мв. Harry Nimmo is coming home, ria Malay States, China, 
Japan, U.S.A., and Canada, for a holiday, after 6} years’ work in 
Burma's trying climate. 

Mr. T. P. BRoGAN has been appointed chairman of the Battersea 
B.C. Electricity Committee. 

MB. Oscar JOHN SPARROW, of the staff of the Marconi. Co., 
Chelmsford, who was married on September llth to Miss Ellen 
Barrow, has been presented by his colleagues with an overmantel 
and set of cntlery. 

The many friends of MR. HERBERT Н. BERRY (Berry, Skinner 
and Co.) will be pleased to learn that he has now returned to the 
office, after an absence of nearly 18 months, We congratulate Mr. 
Berry on his recovery. 

MR. N. C. BARRETT, late assistant manager of the British 
Prometheus Co., has been appointed to a similar position on the 
staff of the electrical cooking and hesting department of Carron 
Oo., Stirlingshire, with whom he has now taken up his duties. 

The Times announces that the Minister of Munitions has 
appointed SIR FREDERICK DONALDSON, K.C.B., Chief Superin- 
tendent of Ordnance Factories, to act for the time being as 
Technical Adviser to the Ministry. In the meantime arrange- 
ments have been made for Мв. V. L. Raven, chief mechanical 
engineer of the North-Eastern Railway, whose services have been 
temporarily placed at the disposal of the Minister of Munitions 
by the board of directors, to perform the duties of Acting Chief 
Superintendent of the Royal Ordnance Factories, Woolwich. 


Roll of Honour.—Private R. HowonTH, of the 7th 
Battalion Manchester Regiment, has been wounded in the fighting 
at Gallipoli. He was employed at the British Westinghouse Works, 
Trafford Park. 

Private ALBERT E. ROAcH, formerly employed at the British 
Westinghouse Works, Trafford Park, who has been killed in action 
at the Dardanelles, where he was serving with the 8th Battalion 
Lancashire Fusiliers, was 28 yeare of age, and married. 

Corporal GEO. E. Broome, of the 6th Battalion Manchester 
Regiment, who has been serving at the Dardanelles, has died on 
board ship while being invalided home. He was 20 years of age, 
and was formerly for five years employed in the offices of the 
Manchester tramways department. 

Sapper GREENHALGH, of the Royal Engineers formerly in the 
drawing office of the Salford electricity department, is reported as 
missing. He went to Egypt a year ago, and had more recently 
been serving at the Dardanelles. 


Quartermaster-Sergeant Т. BRIERLEY, 47, who has been serving 
with the 8th Lancashire Fusiliers at Gallipoli, has died of dysentery. 
He was employed for eleven years by the British Westinghouse Co. 

Private CYRIL JONES, of the 8th Lancashire Fusiliers, who was 
formerly employed at the Central Telephone Co.'s offices in Man- 
chester, has been killed in action. 

Private А. M. Dold, of the 6th Battalion Manchester Regiment, 
who figured in the list of soldiers awarded the D.C.M. last week, 
was twice wounded—the second time with fatal results. He was 
25 years of age, and was an electrical engineer in the employ of 
the British Westinghouse Co., Trafford Park. 

Private B. G. SCHOFIELD, of Oldham, who has been gerving 
with the 10th Manchester Regiment, is officially reported missing. 
He is 20 years old, and was formerly employed by Mesers. J. P. 
Hall & Co., electrical engineers, Werneth, Oldham. 

Private ‘WALTER RIMMER, of the lat Manchester Regiment, a 
disabled prisoner of war from Germany, reached his home at Long 
Fold, Swinton, last week. Rimmer, who has lost his right foot, 
was ‘formerly employed by the Chloride Electrical Co., Clifton 
Junction. 

Private W. J. SPENCER, of the 7th Battalion Lancashire Fusi- 
liers, formerly in-the telegraph department of the Lancashire and 
Yorkshire Railway Co., has been killed at Gallipoli. 

Sergt. A. E. IRVING, an employé on the Burnley Corporation 
Tramways, has not only been granted the D.C.M. for gallentry in 
Flanders, but he has received the Czar of Russia’s Medal of St. 
George for distinguished service in the field. 

Rifleman J. A. GIBBONS, of the 12th Rifle Brigade, who was 
engaged in the West Ham electricity department, has been 
wounded in antion in Flanders, and is in hospital at Birmingham. 

Private A. WATSON, of the 6th Lincs, Regiment, who was until 
his enlistment last August with Messrs. Cutting Bros., electrical 
engineers, Stamford, has been wounded at the Dardanelles. 

Widespread gympathy will be felt with Sir Oliver and Lady 
Lodge in the loss of their youngest son who has been killed in the 
Dardanelles, Second Lieut. RAYMOND LODGE, according to the 
Times, was 26 years of age. He joined the South Lancashire 
Regiment shortly after the outbreak of war. He went through 
a course of engineering at Birmingham University, and had been 
associated with the firm of Lodge Bros. 

Private G. S. MARTLEW, aged 19, formerly employed at the 
Atherton generating station of the South Lancashire Tramways Co., 


has been wounded while serving with the 5th Manchester. 


Regiment. 

Rifleman A. N. S. KNIGHT (Rifle Brigade), whose death is 
reported from Flanders as having occurred on July 30th, was a 
shift engineer at the Burton-upon-Trent electricity works. He 
held the degreee of B. Sc., and was trained at the British Electric 
Plant Со.'в works at Alloa, Subsequently he was at Swansea, and 
for the last two or three years had been at the Barton-on-Trent 
works. One of his brothers had been killed at the Dardanelles, 
and another is also with the Forces, 

Sapper ERNEST JACKSON, of the 12th Field Company, Royal 
Engineers, has been awarded the D.C.M. for conspicuous gallantry 
at Hooge. His section officer was with a bombing party some 
distance in front of the trench when he was severely wounded, 
and au N.O.O. who tried to bring him in was killed. Sapper 
Jackson left the trench and brought in the wounded officer, and 
then proceeded with the bombing party. He is 18 years old, 
and before he enlisted he was with the borough electrical engineer 
at Preston. 

Le.-Sergt. THOMAS Cass, of the 6th Battalion King's Own 
Yorkshire Light Infantry, who has been killed in action in 
France, was employed in the Highways Department of the Leeds 
city tramways undertaking prior to enlisting last September. 

Trooper OSMAN KARL FOWLER, of the Royal Gloucestershire 
Husears, hag been killed in action in the Dardanelles. He was on 
the staff of the Gloucester Corporation electricity works, and pre- 
viously at the E.L. works at Stratford-on-Avon. 


Obituary.—The death has taken place, in his fifty-first 
year, of Мв, WM. THOMAS. late chief inspector of the West Ham 
Corporation tramways. When that system was opened, deceased, 
who came from Liverpool, drove the first ео саг in the 
borough, 


NEW COMPANIES | REGISTERED. 
Staines Projectile Co., Ltd. (141 (141,584). —This company was 


registered on September 13th, with a capital of 45,000 in £1 shares, to take 
over from P. J. Mitchell the benefit and obligation of contracts secured by 
him from the War Office for the manufacture of shells. So long as Marconi's 
Wireless Telegraph Co., Lid., or its nominees, hold 2,499 shares in the com- 
pany the capital shall not be increased without the consent of that company. 
The subscribers (with one share each) are: P. J. Mitchell, Caxton House, 
Westminster, S. W., consulting, engineer; Н. Shaw, Caxton House, West- 
minster, S. M'. engineer, Private company. ‘The number of directors is 
not to be less than two or more than five; the first are H. Clark, H. Shaw, 
P. J. Mitchell, E. Cameron, and Capt. A. Simpson, К.Е. (all permanent, 
subject to holding 500 shares). The above-mentioned company has the right 
to nominate two directors. Qualification of subsequent directors, 100 shares. 
Solicitors : Johnson, Weatherall & Sturt, 7, King’s Bench Walk, E.C. 


Marsh Bros. (Electricians), Ltd. (141,563).— This company 
was registered on September 13th, with a capital of £4,000 in 41 shares, to 
take over the business of electrical engineers, and contractors for and dealers 
in electrical apparatus and appliances carried on by H. Liller and A. Liller 


at Orchard Place, Sheffield, as Marsh Bros. The subscribers (with one share 
each) are: A. Liller, Oaklynn, Dore, near Sheffield, cashier; F. C. Young, 
45, Bank Street, Sheffield, chartered accountant, Private company. The 
number of directors is not to be less than two or more than five; the first 
are not named. — Qualification, 2500. Solicitor: 5. J. Newson, Melbourne 
Chambers, Cambridge Street, Унет. Registe red by Jordan & Sons, Ltd., 


116-7, Chancery Lane, МС, 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


1 


‘ 

* Cedes " Electric Traction, Ltd.—Particulars of £4,000 
debentures, created August ,18th, 1915, filed pursuant to Section 93 (3) of the 
Companies (Consolidation) Act, 1908, the amount of the present issue being 
453,000. Property charged: The company's property. No trustees. 


Renew Electric Lamp Co., Ltd.—Debenture, dated Sep- 
tember 9th, 1915, to secure 500, charged on company's undertaking and 
roperty, present and future, including uncalled capital. Holder: E. G, 
Fishenden, 97, Junction Road, Holloway. 


Northallerton Electric Light and Power Co., Ltd. (59,301). 
Capital, 4,6,500 іп 2,900 pref. shares of £1 each and 12,000 ord. shares of 
6s. each. Return dated March 10th, 1915. 1,151 pref, and 4,861 ord. shares 
taken up. £l per share called up on the pref. and 6s. per share on the ord.; 
453,809 6s. paid. Mortgages and charges: 45,400. Return of allotments 
made up to August 131, 1915, shows further 20 ord. shares allotted for cash. 


W. S. Jeal and Co., Ltd.—Particulars of £400 debentures, 
created September 3rd, 1915, filed pursuant to Section 93 (3) of the Companies 
(Consolidation) Act, 1908, the whole amount being now issued. Property 
charged: The company's property, present and future, including uncalled 
capital. No trustees. ; 


Drycells, Ltd.—Particulars of £2,000 debentures, created 
September 3rd. 1915, filed pursuant to Section 93 (3) of the Companies (Соп. 
solidation) Act, 1908, the amount of the present issue being £500. Property 
charged: The company’s property, present and future, including uncalled 
capital. No trustees, 


Brilliant Sign Co. (1907), Ltd.—A memorandum of satis- 
faction in full on September 9th, 1915, of засе dated April 12th, 1912, 
securing moneys from time to time advanced, has been filed. 


Brisbane Electric Tramways Investment Co., Ltd. 
(67,853).—Capital, £975,000 in 65 shares (75,000 pref.) Return dated June 
Sth, 1916. All shares taken up. £5 per share called up on 30.024 ord.; 
45,190,120 paid; £824,880 considered as paid on 75,000 pref. and 89,976 ord. 
shares. ortgages and charges: 4,450,000. 


African Direct Telegraph Co., Ltd. (21,895).—Capital, 
£300,000 in £10 shares. Return dated June 23rd, 1915. 23,600 shares taken 
up. 286, 000 paid. Mortgages and charges: Nil. 


Babcock and Wilcox, Ltd. (65,805).—Capital, £1,960,000 
it l shares (100,000 5 per cent. pref., 200, 5 per cent. second pref. and 
1,660,000 ord.). Return dated May 12th (filed June 24th), 1915. 100,000 6 per 
cent. pref., 178,356 5 per cent. second pref., and 1,660,000 ord. shares taken 
up £l per share called up on 360,000 ord. and 178,356 5 per cent. second 
pref.; £538,356 paid; 1,400,000 considered as paid on 100,000 6 per cent, 
pref. and 1,300,000 ord. Mortgages and charges: Nil. 


My ~ 


CITY NOTES. 


— е. _, 


Halifax and Bermudas Cable Co., Ltd. 


Ar the annual meeting held on the 16th inst., at 33, Old Broad 
Street, E.C., the directors reported that the net result of 
working for the year ended June 30th, 1915, was an available 
balance of £10,679, as compared with £10,188 for the previous 
year. An interim dividend of 3 per cent., free of income tax, 
had already been paid, and it was now proposed to make a 
further equal payment, free of income tax, leaving £7,679 to 
be carried forward. The balance to credit of revenue account, 
which was last year £11,459, has been debited with £1,500 
applied to dividend, and with £7,589 expended in repairs and 
repewals during the year, and credited with £7,679 surplus 
revenue of the past year, and it now stands at £10,049. 
During the year the company's cable has been иер оп 
three occasions—by а fishing boat's anchor, by a dredger, 
and finally by chafing in deep water, where it was found to 
he in good mechanical condition. The expenditure on repairs 
has consequently been very heavy. The £7,589 mentioned іп 
the previous paragraph was the cost of the first, second, and 
part of the third interruption. The balance of the cost of the 
third accident has not yet been ascertained. The shareholders 
were asked to approve the establishment of a pension scheme 
for the staff in accordance with the details of a plan sub- 
mitted to the meeting. 


— — T —— 


Direct West India Cable Co., Ltd. 


Ar the annual meeting held on September 16th. at 33, Old 
Broad Street. E. C., the directors reported that for the year 
ended June 30th, 1915, the net result was an available balance 
of £13,553, as compared with £7,866 for the previous year. 
An interim dividend of 3 per cent., free of income tax, had 
already been paid, and it was now proposed to make a further 
equal payment, free of income tax, leaving £11,753 to be 
carned forward. The halance to credit of revenue account, 
which was last year £54,989, has been debited with £900 
applied to dividend. and with £2,522 expended in repairs and 
renewals during the year, and credited with £11.753 surplus 
revenue of the past year, and it now stands at £63,319. e 
company's cable was for a few days interrupted near Jamaica 
by earthquake; otherwise the cables have worked efficiently 
during the year. During the vear the remaining debentures 
(£8,000) have been paid off. The shareholders were asked to 


approve the establishment of a pension scheme for the staff 


in accordance with the details submitted to the meeting. 
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© United Electric Car Co., Ltd. 


Мк. R. B. BaRNINGHAM presiding recently at the annual meet- 
ing of this company said that the year had been a most trying 
and anxious one, the outbreak of war lmving caused practi- 
cally cessation of their ordinary trade. Corporations. were 
not ordering new cars, and some for which they had tendered 
had been hung up indefinitely. During the year they had 
received a fair amount of Government work, but in the face 
of keen competition the prices were cut very fine and the 
profit was very small, while' in some cases there would be 
small losses. They had heard about Government work making 
fortunes, but that had not been their experience eo far. Large 
numbers of firms, having had their normal trade held up. 
were only too glad to cut 1р low for Government work to keep 
their men together; for the saine reason, they themselves 
would endeavour to get as much work as possible. Since the 
outbreak of war 130 employés (about 25 per cent.) had joined 
the Army. The result of the year's working was a net profit 
of £8,552, a decrease of £7,500 as compared with last year. 
They regretted that they were unable to pay a dividend on 
the ordinary shares this time, but under all the circumstances 
the result was a favourable one. The depreciation and general 
reserve was now over £27,000, an increase of £20,000 in four 
years. It was a marvellous tribute to the stability of English 
finance and commerce and the wisdom of the authorities and 
banking institutions of this country that after thirteen months 
of war there had been no panic or financial disaster, although 
there must have been many losses. Nobody could tell what 
was going to be the end of all this enorinous war wastage and 
unremunerative expenditure. It was bound to cripple the 
country’s trade and finance for years to come. They had suffi- 
cient work, chiefly from the Government, to keep their present 
staff going for the next few months, but the outlook could 
not be called a bright one. 
The report was adopted. 


Shawinigan Water and Power Co.— The directors 
announce a dividend of 14 per cent. on the common stock for the 
quarter ending September 30th. 


Globe Telegraph and Trust Co., Ltd.— The directors 
announce a first interim dividend of 28. per share, free of income- 
tax, on the ordinary shares, л 
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STOCKS AND SHARES. 


* ' TUESDAY EVENING. 


Tbe proposals of the Chancellor of the Exchequer in the 
new Budget, drastic as they are, have hardly gone to the 
lengths predicted by sume of our pessimists; and the mere 
fact of their being known is a certain relief to the many who 
feel that suspense is a worse evil than realisation. From the 
Stock Exchange point of view, the additions to the income 
tux are an unfavourable factor, so far as gilt-edged issues are 
concerned. Prices of most of these securities are pro- 
tected, of course, by minimum quotations, but the new taxa- 
tion will add cogency to the pressure which is being brought 
to bear upon the Treasury for a revision, if not an entire with- 
drawal, of these minima. To meet the new taxes, many 
people will want to sell gilt-edged stocks, and that they cannot 
do so, because of the minimuin prices established, is felt to 
bear very hurdly upon certain cases. 

None of the stocks and shares with which these pages are 
concerned come under the particular classes upon which 
minima are fixed, but there is a sympathetic influence extend- 
ing from the one zone to the other.. Increased taxation, 
especially of the direct sort, means that the investor considers 
himself justified in demanding a higher yield upon his securi- 
ties; and if the stocks from which he 1s accustomed to make 
his choice do not provide him with sufficient scope of selection, 
he turns his attention to others that return inore, 80 that the 
better-class stocks, unsupported by their usual buyers, have 
to yield ground as sellers come in, to find no buyers, except 
at much reduced levels, 

The struggle that is going on between advocates of the 
voluntary and compuleory systems has had an unexpected 
effect upon Home Railway prices. Substantial shrinkages have 
occurred upon the speeches of Mr. J. II. Thomas, and his 
warnings that the railwaymen for whom he speaks not only 
want more money, but are prepared to go to extreme lengths 
if conscription is to be introduced. On this, people started 
selling their Home Railway stocks, and all the strength which. 
animated the market two or three weeks ago went out of it 
for the tine being. 

Electric issues have given way with those of the Steam 
companies. The publie will not look at any of them; and 
although prices are still above the general range touched a 
month or two ago, they are sorely disappointing to those who 
looked for continuance of the forward movement that lifted 
the prices out of their then slough of despond. Metrapolitans 
at 234 are a point down, and, as a matter of curiosity. it may 
be pointed ont that the stock now stands at much the same. 
level as South-Eastern deferred and South-Western deferred. 
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The respective dividends for 1914 were 14, 1, and 1§ per cent. 
As the South-Western line will shortly deserve to be included 
in the list of semi-electric companies, we may remark that the 


yield at the present price is 7 per cent. on the money, while . 


on Metropolitan Consolidated it is about, 54 per cent. The last 
calculation, however, 1s worked out on the basis of the 1914 
dividends, but the declaration for the first half of 1915— 
namely, 1 per cent.— went against 14 per cent. in the pre- 
vious year. Underground Electric Incomes have managed to 
maintain their price with the loss of a point only. 

There are some who argue that, with taxation so heavily 
increased and living more expensive, the ordinarily cautious 
investor will be tempted to depart from his usual path and to 
seek for high-yielding stocks to mix with more steady-going 
investments, in order to average a better return than he is 
accustomed to look for in normal days. If this tendency 
should materialise, it would mean better prices for such stocks 
as Underground Incomes, and shares in markets for rubber, 
mining and oil shares. 

The Telegraph market keeps very steady in consequence of 
the dividends which are being declared. The Globe Telegraph 
and Trust will pay its usual 2s. per share, free of tax, at the 
end of the month. The astern has declared the regular 
dividend of 11 per cent. on the ordinary stock, free of tax, 
payable on the 15th proximo, and the Eastern. Extension usual 
dividend is to be paid on the same day. The Direct West 
India Cable Co., in its report for the vear ended June last, 
shows an available balance of £13,.500—an increase of £6,700 
over that of 1913-14. The company proposes to repeat the 
interim dividend of 3 per cent., free of tax, and £11,700 will 
be carried forward. The Direct Spanish dividend of 2s. per 
share, tax free, and payable on October Ist, is the same as 
that of a year ago. теве are decidedly satisfactory announce- 
ments; and that the money should be paid free of tax must 
be a cause of special gratification to shareholders, who feel 
the advantage of this to a much greater extent nowadays than 
they have ever done before. New York Telephone bonds fur- 
ther advanced to 983, but Jost part of the improvement. 
Eastern Extension shares are better; Eastern ordinary is firm 
at 115. Both the Anglo-American Telegraph stocks have 
hardened. 

Marconi shares have been unaffected by an important 
arrangement notified last Saturday, to the effect that the com- 
pany is about to absorb one of its principal competitors—the 
the Poulsen system. It may be recalled that at the time of 
the Marconi scandal, the Poulsen svstem, which was run by 
the Universal Radio Syndicate, had decided claims to con- 
sideration. A syndicate representing the Marconi Co. 1s said 
to have made an offer which has been accepted; the Daily 
Chronicle is responsible for the statement. Under present 
Treasury regulations, it is not likely that anything will be 
done in the way of raising fresh capital for some time to 
come. American Marconis are a little better at 168. 3d., and 
Canadas braced up to 6s. The recent excitement in connection 
with the American rate of exchange has somewhat died down, 
displaced for the time being by the interest taken in the 
Budget. 

Various electricity debenture stocks can now be bought to 
pay 5 per cent. on the money. There is, for example, a small 
amount of County of London 44 per cent. first debenture 
which can be obtained at 90, thus giving the round 5 per 
cent. yield; and several others of similar class are available 
to the buyer. So far as the share list is concerned, prices are 
dull. County preference are 1 up, the remainder show no 
quotable change. Every now and then a small transaction 
takes place, but it is by no means eusy to realise even the 
best-class shares just now. . 

Brazil Tractions at 473 are the fraction higher оп the week, 
although the rate of exchange has latterly shown a tendency 
to droop. In Mexicans, there is practically nothing doing; the 
deadlock at which affairs seem to have arrived shows no imme- 
diate signs of relaxation, although it is said in some quarters 
that ceaseless efforts are being made to discover some way 
out of the extraordinary impasse. Canadian industrials are 
decidedly strong; and any company which is concerned, directly 
or not, with the making of munitions is enjoying a good 
market in the Stock Exchange. Private advices from British 
Columbia report that motor competition has recently been set 
up in Vancouver against the British Columbia Electric Rail- 
way Co., which concern, of course, has for some time past 
enjoyed a virtual monopoly of street transport. 

The manufacturing group is quiet. Henleys eased off to 
134. but British Insulated keep firm at 10$. The armament 
division is a little better. prices being helped by an unexpec- 
tedly good dividend and bonus—the latter in shares—from the 
Birmingham Small Arms Co. Nothing of importance is doing 
in rubber shares; prices keep hard on the whole, and there 
is a fair amount of trade going on. On the other hand, the 
copper group is depressed and weak, owing principally to fresh 
heaviness in the price of the metal. | 
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Russia.—The Russian Siemens & Halske Electrical Works 
made a profit of 785.627 roubles in its seventeenth working 
year (1914). A dividend of 6 per cent. will be paid. 

The Russian Tudor Accumulator Co. made a profit of 319,690 
roubles in its seventeenth working year (1014). A dividend of 
9 per cent. will be paid. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Е ' 
Hownm ЮТ,ЕСТВІСГТҮ ОомРАИТЕВ, 


Price 
Dividend, Sept. 21, Rise or fall 


Yield 
1914. 1916. this week. p. o. 
Brompton Ordinary... T .. 10 74 == 26 18 4 
до. 7 per cent, Pret. ee ee 7 1 T 4 16 7 
Charing Cross Ordinary T vá 5 8 — 6 18 4 
do. do. do. Pref. ee 4 3 = 6 0 0 
do. do, Olty Pre Й ee ee 4 3$ — 6 0 0 
do. 4 Deb. ee ee ee ee 4 80 — 6 0 0 
Chelsea ee ae os ee ee b 4} mes 5 17 8 
J do. 43 Deb, ee ee ee ee 43 88 | — 4 13 10 
City of London .. .. .. oe 9 124 — 170 
do. do. 6 dent. Pref, .. 6 104 — 511. 4 
do. do. b ob. ee ee ee 6 100 =: 5 0 0 
до. do. 43 Deb. oe ee 43 85 = 5 6 0 
do. do. 6 per cent. Pref... 6 104 + } 514 8 
do. do. 1st Deb. ee eo d : 90 — b 0 0 
do. do. 90а Deb). 85 — 5 6 0 
Kensington Ordinary .. .. .. 9 — 740 
London Electric... ..  .. .. б 1 — 8 8 4 
do. до, 8 per cent. Pref. .. 6 4 — 6 6 4 
M do. li do, 4 tee oe oe 4 E == Р 0 0 
etropo tan stat cee oe ee I = 
do. cent. Pref, ee -— 6 0 0 
do. Bob. oe oe es ў 90 — 6 0 0 
do. Deb. ee oe ee 70 == 5 0 0 
do. do. do. 7 per cent. Pref. 7 — 612 0 
do. do. do. 83 b. oe oe 84 70 "T 6 0 0 
South London 24 vá e б 21 — 6 19 0 
South Metropolitan Prern. 7 1 — 6 14 0 
Westminster Ordinary .. .. .. 9 6 — 618 4 
do. 43 Pref. ee ee ee 44 4 тте 6 9 0 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am, Tel, Pref, ee oe ee 6 984 + 4 6 2 0 
do. Def. . oe là 92 *i 616 4 
Chile Telephone m ee ee ee В B — 6 8 0 
Ouba Bub. Ord. eo eo ee ee 5 — 6 1 8 
do. Pret. ce ee ee ee 10 16 — 6 18 4 
Eastern Extension ** | 113 + 4 *6 15 0 
do. 4 Deb. s ws 4 80 +1 5 0 0 
Bastern Tel. Ord... oe ee oe 1 115 — ЫЈ 18 0 
0. t. ee ee ee Bå 66 — 5 6 0 
do. 4 Deb. ee ee ee 4 81 — 4 19 0 
Globe Tel, and т. Ord. ee ee ee 6 92 — "1 0 8 
do. ref, oe ee ee 6 94 — 6 B 0 
Gt. Northern Tel, ee ee oe 99 83 — 6 13 4 
Indo-Buropean .. T ec . 10 60 — 6 10 0 
Marconi @e . о ee ee ee 10 M =" N 5 6 8 
New York Tel. 44.. as ss vs 44 98$ + 2 411 8 
Oriental Telephone Ord, T „ 10 148 — 6 8 1 
do. et. ee ee 6 1 — b 6 8 
Tel, E + Deb. oe oe oe ee 43 B0 — b 0 0 
United R. Plate Tel. 8 5 — *8 6 6 
. do. et. ee ee 5 4 са 5 2 7 
West India and Pan. .. .. .. 1 1 — 817 9 
Weatern Telegraph ee ee ee 1 11 à = *6 17 0 
do. 4 Deb, ee * өө 4 81 = 4 16 6 
Hos Rams. 
Metropolitan oe ео ee г өө 284 —1 5 6 6 
5 a Dema Q е eo ee ЫН 1 E =a i : Ni 
0. do. ae A " ee ee Nil bj — Nil 
do. do. Income „„ 6 "n —1 9 11 8 
Fonmiam Trams, &о, 
Anglo-Arg. Trams, First Prof, T — тов 
do, 2nd Pref, ео ee — 8 9 a 
до. 4 Deb. ee ee 4 18 em b 9 7 
do. Deb. ee ee 4$ 72 -— 6 b 0 
do. 6 b. oe ee 5 14 TT 6 15 2 
Brasil Tractions .. .. .. 83 47 +ò 774 
Bombay Electric Pref. .. А - 6 i — 517 1 
do. e se ee 4 87 — 5 8 0 
Mexico Trams ee oe ee ee Ni 88 — Nil 
do. b percent. Bonde .. — 40 = Nil 
йо, 6 cent, Bonds .. — 85 — Nil 
Mexican Light Common ee ,. Nil 95 — Nil 
do. Pref. ee ee ae Nil 80 — Nil 
do. 1st Bonds se eo — 40 — — 
Adelaide Sup. 6 per cent. Pref, — 6 6 — 6 0 0 
do. b eb. ee eo eo 6 98 — 6 2 0 
MANUFACTURING COMPANIES. 
Babcock & Wilcox te «„ „„ l PE — 6 8 к 
British Aluminium Ord. A eO 6 1 — 414 1 
da. Pref. ee eo 6 — 6 9 9 
British Insulated Ord. oe oe ee 15 : 1 == 7 1 4 
do. Pref. oe ee ee 6 — 6 9 3 
British Westinghouse Pref. .. өө 7 82 — 9 7 6 
do. 4 Deb. oe ee ee ee 4 68 — 5 14 4 
do. 6 р. lien es ee ee 6 101 TT 5 19 0 
Calle era es ee . ee ee 15 11 — 6 16 4 
do. Б Pet. ee oe 0 ee Б 43 — 5 11 8 
do. 4 Deb. ee oe ee 43 92 — 4 17 9 
Castner-Kellner .. „ ае * 15 8i — 419 6 
Edison & Bwan, £8 pd. ee ee eo Nil 11/- — Nil 
do. do. fully paid ee eo Nil 1 — Nil 
do. do. 4 Deb. ee ee oe 4 68 — 6 18 0 
do. do. š 6 % Deb. ee ee 6 60 те 8 6 В 
Electric Construction .. .. 6 18/- — 948 
о, do. Pref, se ee 7 19/- ==» 7 7 4 
Geu. Elec. Pret. ee ee ee ee 6 == 6 6 4 
Henley -.. .. ..... .. W 18 —1 * 9 B 
do. Pref, ee en ee ee d 4 — 6 0 0 
0. Deb. ee ee ee ` өө 92 — 4 17 9 
India- Rubber ee ee ee ee b 8] — 6 14 8 
Telegraph Con. ee oe е ee 90 81 — 1 15 0 


* Allowance made for dividends being paid free of income-tax, 


Eastern Telegraph Co., Ltd.— The directors announce 
a dividend at the rate of 34 per cent. per annum, less income-tar, 
on the preference stock for the quarter ending September 80th, 
and the second quarterly interim dividend of 1} per cent on the 
ordinary stock, free of income-tax. 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING AUGUST, 1915. 


THE August returns of electrical exports business show a reduction 
of £25,000 ав compared with the month of July, and an increase 
of £107,600 on the total for August, 1914, which stood at 
£238,621. f 

The decrease in the exports appears to have affected principally 
the wires and cables and mac sections, the latter of these 
being some £22,000 less than the July total. 

The importe and re-exports also show a slight falling off in 
value as compared with the previous month, the totals of the 


former being £212,414 for July, as against £202,490, and for the 
latter £15,097 for July, as against £10,676. 

For August, 1914, the imports and re-exporta were £87,031 and 
£10,001 respectively. 

The Scandinavian countries and India were our best customers. 
during the month, while New South Wales, New Zealand and 
Argentina were also large p 
The electrical imports from the v. S.A. show a falling -off of 


£17,000, whilst those from Holland, France and Switserland have 
increased 


Registered Experts of British and Irish Electrical Goods from the United Kingdom. 


3 $3 |3 2 33 
Destination of exports and country consigning { E 31 3 Ер j 
porte 224 323 | 28 СЕЧЕ: 
1 2 НЕЕ ga в 
= BE |B 
& & & 
Russia, N Norway and Denmark  ... | 4,372 | 8,719 | 1,991 49,836 
German West Africa ... s ae si са 2 
Netherlands, E lan and Dutch Indies ...| 167 5,539 | 684 7,988 
Belgium eee eve eee өөө eee өөө eee ооа е 
Franoe e ...  .. ш. | 1,055 470 | 1,224 16,034 
Portugal sas 45 | 1,788 | ... 6,622 
Spain, Canary Isles and Spanish N. ‘Africa... | 327 | 369 86 7,337 
Switzerland. Italy and Austria-Hungary ...| 411! ... 13 5.449 
Greece, Roumania, Turkey and Bulgaria . 565 | ... 33 1,259- 
Channel Isles, Gibraltar, Maltaand Cyprus... 78 196 31 4,694 
U.S. A., Philippines and Cuba .. ... | 352 A 62 7,709 
Canada and Newfoundland  .. ТҮ. 72 19,438 
British West Indies and British Guiana ... 65 80 bb 
Mexico and Central America Sis ess 6 ез 1? 
Peru and Uruguay ese сав сва es 47 7) 
Chile 600 ese eee ee eee ese 13 247 
Brazil eee eee eee eee LII] eee 388 350 7 | 17 444 
Argentina ee see ese өөө 600 1,138 4,873 1,232 26,757 
Colombia, Venezuela, Ecuador and Bolivia... E 85 80 | 
Tunis and Morooco eee soe eee 174 1,566 483 4,101 
Weat Africa . eee eco eve 50 28 116 1,227 
Bhodesia, O.R.C. and Transvaal ae e, | 1,008 | 1,387 | 1,852 9,407 
Cape of Good Hoppe. . | 488 | 855 | 562 5,852 
Natal 402 | 4,042 | 466 14,631 
Zanzibar, Brit. E Africa, Mauritius. k Aden | 309 15 158 1,890 
Azores, Madeira and орыр) Afrioa 93 | 227 .. 1,594 
French African Colonies and Madagascar... 19 eve 10 
China and Siam ets eo 5 5€] 442| 427 1, 176 8,913 
Japan and Korea bee eee T PY} 867 TT 5 4,924 
+ „%%% ee e o. | 2,988 | 8,744 | 5,170 99,170 
Ceylon 186 34 129 584 
Straits Settlements, Fed, Malay States and 
Sarawak eco ove өөө эое eco 374 537 293 2,87. 
Hong Kong [IIl eee өөө [II] ove 78 247 62 1,156 
Weet Australia gee u .e „225 | 1,168 349 8,549 
South Australia „ 0. ш o | 189] 300 159 7,187 
Victori „ — das . «e. | 1,008 | 8,919 | 1,786 17.200 
New South Wales ooo oes eee eee 250 4,458 1,928 22,094 
P d [Ir 200 ace eee 20 1,394 209 4,569 
Tasmania eee eee өө se eee eee eee 136 
New Zealand and Fiji Islande ese eee | 887 | 809 | 1,918 21,814 


Registered Imports inte the United Kingdom of Electrical Goods from all Countries. 


Russia, Norway, Sweden and Denmark  ... 230 868 
Holland... II eve eco ecc eee ове 3, 115 
Belgium ese eee eee eee eee бео eee 
France өөө eco өзө ecc eee TT 190 2,390 
Switserland eee өзө eee LIA] eee 1,588 6,275 

Italy өөө eee eee eee TT ecc 26 2,158 " 
Austria-Hungary a - ids jus tie T 
United States eee eee [12] eee eee 8,806 2 $10 3,066 


Total, 4 110,840 117,116 14,095 112,011 16,347 


276 | 178} . | 3,698 97 | 1,815 E 4174 11.874 
7.411 .. 4569 „ 650 . s 11.708 
eee ee eee eee њое ese eee e ce eee 
2977 1,119 585 | 371 | ... | 6,708 3,907 310 19.452 
39 251 1.640 ... 62 2,808 i 13.293 
... .. 945 790 „ | 10 1.213 5,241 
1,806 4421 | 90 39,296 49,331 6,675 13 389| 4.961 33.550 

926 46,189 50,218 18.547 20,5221 10,657 196,118 


Additional importa.— pain, goods, £18 ; electrically driven machinery, 2 76; carbons, £3,088. Canada, goods, £89.; wires, £1,489 ; 
magneta, | 


£272 ; machinery, £1,817 ; 


carbons, £903 ; telegraph and telephone apparatus, 4171. 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


Various countries, mainly as above... 


TOTAL EXPORTS: £316,318 


Коти. —Тћһе amounts appearing under the several h 
third columns contain many amounts relating to 


the country of origin. 


ИШИ 


TOTAL RE-EXPORTS : £10,676 


eadings 
goods" otherwise unclassified, 
materials to those appearing in adjacent columus. Imports are credited to the country whence 


262 


M | Im iss | 498 4,213 | esce 


£202,490 


are classified according to the Oustoms returns. The first and 
the latter, doubtlees, consisting of similar 
consigned, which is not necessarily 


TOTAL IMPORTS : 
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THE BRITISH ASSOCIATION-III. 


FRIDAY, SEPTEMBER IOTH. 
On the Friday, Prof. Miles Walker read a paper 


to Section G on “A Self-adjusting Commutating 
Device (of which an abstract appears on p. 414). 


Mr. Gerald Stoney, F. R. S., expressed the belief 


that the device might lead to important developments 
in improvements of commutation of continuous- 
current machines, which had been one of the bug- 
bears of electrical engineers. His own experience 
had been more particularly with turbo-generators, 
and the difficulties of commutation there had been 
very great indeed. He asked if Mr. Walker had con- 
sidered the application of this device to turbo-genera- 
tors. 

Prof. Walker replied that the matter had been 
considered, but the device had not been applied to 
the turbo-generator. 

In the course of the discussion on Prot. Wilson’s 
paper on ‘‘ Exposure Tests on some Metals and 
Alloys," Prof. Howe spoke of the importance of the 


experiments. When they had to put wires out in the. 


open they very often put them up not knowing 
whether they were going to last or not; it was simplv 
trial and error. He thought it would be a good thing 
if similar experiments to those just referred to could 
be made in different parts of the country; wires being 
placed simultaneously in cities, seaside towns, and 
country districts to see how they withstood exposure 
to the different atmospheres. He thought every 
new alloy put on the market ought to be put with 
the others, so that it could be ascertained as soon as 
possible how it withstood exposure to the atmos- 
phere. | 

Another speaker suggested that the wires exposed 
should be of different diameters; and it was also 
stated in the discussion that the establishment of new 
chemical works in a district would affect the matter, 
and that things like that would have to be watched. 

Prof. Wilson agreed with the views expressed. 

The Mathematical Section discussed Thermionic 
Emission ’’—a hot subject on a hot day, said one 
speaker—and Prof. O. W. Richardson, F.R.S., who 
opened, said the conclusions at which he had arrived 
were that the effects attributed to thermionic emis- 
sion were eertainly physical in some cases, probably 
physical in most, and possibly chemical in a few. 

In the same Section Prof. Pierre Weiss gave a 
highly technical paper on New Views of Mag- 
netism ’’; and Prof. W. B. Bragg, F.R.S., and Mr. 
W. L. Bragg dealt in interesting fashion with 
X- Rays and Crystal Structure.“ 


SATURDAY, SEPTEMBER IITH. 


The most unfortunate part of the concluding ses- 
sion in Section G was the fact that, owing to the 
shortness ,of time, the authors of the papers were not 
able to do justice to their subjects. It is a common 
fault of congresses that timed programmes are never 
adhered to, and it is difficult to see how a better state 
of affairs can be secured. Speakers naturally follow 
most particularly those subjects that interest them, 
and the preparation of a timed programme is largely 
a task of speculative character—the times being allo- 
cated according to the interest of the papers as 
roughly judged in the minds of those having the 
arrangement in hand. The system invariably works 
out in favour of the earlier speakers, and the last 
on the bill are, indeed, unfortunately circumstanced. 
The Section should have closed its proceedings by 
12.30, but it was after one o’clock before the closure 
was applied—and then one paper. An Investigation 
of the Thermal Conductivity of Thin Air Films be- 
tween Parallel and Metal Plates’’ (Mr. A. A. Grif- 
fith), was left out, in the absence of the author. 


Prof. E. G. Coker submitted the report of the 
committee on '' Stress Distributions in Engineering 
Materials.“ | MES 

The committee has been re-appointed and is to con- 
tinue its work. Prof. Coker said there was no reason 
why it should not become a permanent committee, 
because he did not think they would ever get to the 
end of the subject. Referring to a sample of steel 
which Mr. Mason produced, showing fracture 
parallel to the axis, Prof. Coker remarked that these 
cracks, and other similar evidence, were serious 
matters, which went to show that the material thev 
had got was, perhaps, not ideal in regard to its con- 
dition throughout. They would have to be very 
careful in future to try to get the material absolutely 
identical in all respects, so that all the members of the 
committee would have identical material to deal with. 

Prof. Miles Walker, whose paper on '' Some Ex- 
periments to determine whether there exists Mutual 
Induction between Masses" came. last, good- 
humouredly remarked that whereas the previous 
paper (on Torsion Stresses in Framed Structures) 
concerned matters represented by thousands and 
millions of pounds, and was of practical and 
immense value to those whose interests were in- 
volved in the expenditure, his own paper was one of 
those that were of no use whatever. Nevertheless, 
it represented one of the inquiries sometimes worth 
making, and somebody had to do the useless work 
sometimes. 

The President said that although Prof. Walker had 
got a negative result he was in much good company, 
and although a negative result was in some ways dis- 
heartening it contributed to science. 

Prof. Schuster said he thought the paper ought to 

have been given to Section A as well as Section G; 
those attending the Mathematical and Physical 
Science Section would have appreciated its import- 
ance. On the question of negative results, he agreed 
with the President. The pity was that there were so 
few people who had the courage to undertake re- 
search where ultimately they risked having negative 
results after a good deal of labour, and he was afraid 
many of those who tried—and he included himself— 
did not afterwards take the trouble to record the fact 
that they had had a negative result. One was really 
doing very great service to the scientific world by 
recording negative results. 
Dr. Hele-Shaw, in closing the proceedings of 
Section G, addressed himself particularly to Prof. 
Schuster (the Association President), and informed 
him that, from the engineering point of view, the 
opinion was that the Association had been justified 
in holding its meeting as usual. The matter contri- 
buted,to the practical science of engineering had been 
well worth the while, and had not been one whit in- 
ferior to that gained in previous years, when there 
was, of course, an absence of such difficulties as had 
faced them this time. | 

Sir William Mather, in a paper read before the 
Educational Science Section on Saturday on '' Edu- 
cation and Industry,” said the relationship of the 
two was as close as that of soul to body. After a 
brief retrospective view of the subject, Sir William 
said we were still far below the standard our indus- 
tries required if we were to compete successfully with 
those of other countries. No provision had yet been 
made to continue the education begun in the elemen- 
tary schools through the years of adolescence; 
neither had any definite system of continuation 
schools for the manual worker yet been established. 
Dealing with the relations of employer and em- 
ployed, he remarked that.a more thorough and 
enlightened system of education would, in the course 
of years, render these relations free from the troubles 
thev had had under present conditions. Trade unions 
and employers’ federations existed more for 
organised defence and resistance than for peaceful 
progress, and there was as little cause for capital 
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and labour to be divided as for a household to be 
divided against itself. The outstanding menace 
which imperilled our very existence as an industrial 
nation was the chronic separation of capital and 
labour into opposing camps. Until the necessity of 
perfect unity of interest, of motive, and of purpose 
was recogmsed and established we were building our 
industrial edifice on sand; and it was eminently un- 
scientific to build on sand when rock was at hand. 

Principal Garnett, of the Manchester School of 
Technology, spoke of the place of the technical school 
in this matter. | 

Prof. Schuster referred to workers and evening 
classes, and remarked that it was only the most 
vigorous of working men who could take advantage 
of these classes. A large number of men who had 
been in the workshops all day were not, in the even- 
ing, in a physical condition to benefit from attend- 
ance at evening schools. He did not agree that 
there were insufficient trained men in this country, 
and ee the tendency was rather to overtrain the 
mind. 

Mr. James Graham, of Leeds, said that the only 
rational and effective way to train the rising genera- 
tion of skilled workmen after leaving the elementary 
schools was to have half-time in the workshops and 
half-time in the technical schools between the ages 
of 14 and 18 years. 


GENERAL. 


As regards the meeting in general, the weather 
conditions in Manchester were ideal the whole time. 
There was no rain, an abundance of sunshine, and 
visitors to the city who expected to find what is com- 
monly spoken of as typical Manchester weather 
were very agreeably surprised. While learned scien- 
tists were discussing the ¢moke question, its effe: 
on the atmosphere, and, generally, painting wholly 
in black the city of Manchester, a warm and powerfu! 
sun was shining outside, and Oxford Street was a 
thoroughfare of white dresses and straw hats. 

There were no excursions this year, and the 
President (Prof. Schuster), in his thanks to the city 
for its hospitality, mentioned that the hope had been 
expressed that the example set by Manchester in the 
matter of the absence of side shows ’’ would be 
followed in other places. 

Visits TO WORKS. 

But while there were no organised excursions or 
social functions on the grand scale there were innu- 
merable invitations to members to visit works and 
warehouses of all kinds. Members were able to visit 
the electricity stations at Stuart Street and at 
Frederick Road, Salford; the testing and stan- 
dardising department of the Manchester Electricity 
Department at Ardwick; the British Westinghouse 
works at Trafford Park; the works of Messrs. 
W. T. Glover & Co., Ltd., Trafford Park; Electro- 
motors, Ltd., Openshaw; the Lancashire Dynamo & 
Motor Co., Ltd., Trafford Park; Messrs. Mather & 
Platt, Ltd., Newton Heath: and numerous engineer- 
ing works; while of the visits to textile factories re- 
ference may be made to the spinning and weaving 
shown at the Brunswick Mill of the Bannerman Mills 
Co., Ltd., which is now driven by electricity supplie- 
by the Manchester Corporation, instead of, as 
formerly, by steam. 

Altogether the proceedings were educative and 
enjoyable, and the 1,400 or 1,500 members who 
attended—the number was well above the early esti- 
mates—will long retain pleasant recollections of the 
Manchester meeting. 

It may be added that Sir Arthur J. Evans has been 
appointed president for next year's meeting. of the 
Association at Newcastle-on-Tyne, and Prof. W. A. 
Bone, Mr. H. N. Dickson, Sir Daniel Morris, and 
Dr. A: Smith Woodward have been appointed mem- 
bers of the Council. The 1917 meeting is to be held 
at Bournemouth. 


Industrial Harmony. 
(Concluded from page 361.) 


Mr. Witt Тновме, M.P. (a representative of the Trade 
Union Congress), said he was prepared to agree % the sub- 
mission of disputes to the Industrial Council, or, better still, 
to a smaller committee or committees appointed by it. He 
was opposed to compulsory arbitration, and he advocated the 
idea of compelling masters and men to meet and discuss dis- 

utes before proceeding to the strike and lock-out. He would 
like to see more conciliation boards set up. Much of the 
industrial unrest at present was due at bottom to the shar 
rise in the price of commodities, in many cases without justif- 
cation, and if the Government had dealt with the coalfields 


as they had dealt with the railways there would have been 


пэ trouble in that sphere. Under the pon system of pro- 
duction he could not see how they could harmonise the oppos- 
ing forces of employers and employed. They would not have 
the harmony they desired until there was a better distribution 
of wealth. The workers were convinced that they were not 
getting what they were entitled to. ' 

Sir Huch BELL, the well-known ironmaster, said he thought 
the previous speaker under-estimated the participation of the 
working classes in the gross income of the country. In the 
steel industry, for example, from 70 to 75 per cent. cf the 
cost of eteel was labour, and an advance of 10 per cent. on 
wages would wipe out the whole of the present profit. Im- 
provements in methods of manufacture would produce more 

rofit on a smaller labour bill, and wages might be increased 

giving to the workman his share of the increased profit. 

‘nfortunately, the introduction of labour-saving devices often 
meant temporary disadvantage to the workers, and on that 
account it was resented, though its ultimate effects were 
beneficial to the workers. He commended '' compulsory con- 
ciliation"" ae a means of helping both sides in a dispute to 
see where their true interests lay. He and Mr. Thorne, be 
added, were at one in this. that they both desired to sce 
labour getting its full share of remuneration, provided it gave 
in return full share of effort. | 

Mr. ALBERT Evans, of the Papermakers' Union, spoke of 
the employment of women, and said there was a suspicion on 
the part of labour that when the war ended the employing 
class would take advantage of the chaos to filch from the 
workere advantages they had fought for for years. They were 
very anxious about the employment of women to do men's 
work at lower wages. T " | 

Prof. ScuvsrER (President of the British. Association) re- 
marked that to say that labour and capital were working for 
the same end was merely to evade difficulties. They should 
not minimise the differences that existed. 

At the afternoon session on the same day, Mr. SNELL read 
a paper by Мг. G. P. Hoven on Ruskin's Law. Govern- 
ment and Co-operation are in all things the laws of life; 
anarchy and competition the laws of death.“ 

Prof. HoBHoUsE said he understood industrial harmony to 

mean not merely a system in which people rubbed on with- 
out strikes and lock outs. but he looked upon it as essentially 
one of co-operation in which each individual member of the 
community, in putting forth his best energies and developing 
his distinguishing capacities, served the common life. То 
apply that involved considerations of; value and ends, and if 
thev were going to undertake a systematic investigation into 
this question they must understand that they were dealing 
with the sphere not of pure fact alone, but with the sphere 
in which fact and ideal came into contact. In many respects, 
as stated by previous speakers, the interests of all parties to 
the industrial bargain coincided. It was in the interest of all 
parties, for example, that production should be increased and 
that better processes should be introduced. But he did not 
think they must take too smooth a view as to the sphere of 
identity of interest in every case between the parties to the 
industrial bargain. He thought Sir Hugh Bell took some- 
what too easv a view. It did not so much matter to whom 
the increment of wealth at any given point went, provided 
that it was saved and that it was devoted to the developinent 
of industry: and it was conceivable that if it went into the 
pockets of the workpeople or the State, for instance, it might 
as Kell be devoted to the production as when it went to the 
anplover. 
Me? James JOHNSTON (Manchester) spoke of the influence 
of the co-operative movement in producing industrial har- 
mony, and gave details of the operations of the Co-operative 
Wholesale Society. | | 

The Rev. P. Н. WicksTEED (Oxford) spoke of the importance 
of getting at the hard ultimate facts. It would be an enor- 
mous help if there could be established anything like approxi- 
mate agreement as to the fundamental facts underlying the 
industrial order. The reason why there were plenty of 
rumours of wars, but no really deadly wars, in the cotton 
industry, was that the cotton operative knew too much to 
have a really serious strike. A lot of cotton operatives had 
themselves an interest in eome concern, and there were all 
sorts of means of knowing what was going on, and there, 
where they had the facts, they realised the position. But 
they did not fight; they recognised that the utmost they 
wanted was not worth fighting for. We were living in an 
intellectual chaos complicated by moral twists—twists of 
vision, and the one and only salvation was to get ut the 
underlying facts by experience, by organisation, and by hard 
thought. 
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Mr. G. E. Тоовоор devoted himself to the question of trade 
union discipline. The trade unions, he said, had rules which 
made it clear that they recognised the duties of citizenship, 
the duties towards the employers, and the duties towards each 
other; and yet in practice those rules were not generally 
enforced. If a man abeented himself from work without good 
reason, and by his action affected the earning power of other 
subsidiary workers, according to the rules of most trade 
unions he was liable to come under disciplinary treatment; 
but to enforce that rule would mean the creation of a large 
number of blackleg workers, and the trade union organiser 
naturally would hesitate before taking steps which would 
weaken his own power of bargaining. He suggested that 
induetrial agreements should receive public sanction and be 
enforced by the whole power of public opinion expressed 
through the law of the land. 

Prof. UNwiN (Professor of Economic History, Manchester) 
said the real practical point of difference between the cotton 
trade and the engineering trade lay in the fact that in the 
cotton trade the workers had secured a fairly complete control 
of the division of profits with the employers. There would be 
a possibility of increased production in engineering by dif- 
ferent methods of management. If the same degree of co- 
operation and control could be secured in that trade as was 
already secured in the cotton trade, a very large increase 
might be made in both wages and profits on a harmonious 
basis. The cotton industry, however, was on much more 
routine lines than the engineering trades, and improvement 
in production in the engineering trades would depend far 
more upon the improved efficiency of individual workers under 
scientific management. It was possible for people in the 
cotton trade to watch profits and to secure their share, and 
that was not at present the case in the engineering trades. 
Nr. B. ELuiNGER (Manchester) expressed agreement with 
Sir Hugh Bell that for hope of settlement of the problem they 
must look to the idea of the benefit of both claeses coming 
from the increased production of wealth. 

Mr. W. SMaLLEY (Castleton) spoke of the growth of trade 
unionism, and said that whereas there were now three million 
workers organised in trade unions, there were not more than 
a million five or six years ago. Where working people were 
unorganised there would low wages be found. 

_ The PRESIDENT OF THE SECTION then summed up. He pointéd 
in 8 general way to some effects of the present war—notably 
the scarcity of food tending to rising prices, and making living 
more difficult through the lowering of real wages, the 
demands for war bonuses, and во forth—all tending towards 
industrial friction, and remarked that we might bear the 
inconvenience better if we were sure that it was a temporary 
thing for the war period. But the war had lasted sufficiently 
long to put & great deal of our industry on a war basis, and 
when we went back to peace then the converse change had 
to be made, and the probability was that the friction would 
b2 intensified. Upon the general: question under consideration 
he would like to ask them to take a wide general view, because 
he thought it was only in taking broad views—at the same 
time, not neglecting any essential details—that nry would be 
enabled to advance this question. What particularly inter- 
ested him, personally, and what he thought was very fruitful 
in tbe debate that day, was that they had heard speakers 
who quite candidly ranged themselves on one side as employers, 
or on another side as representatives of organised labour, make 
a partial admission that there was a tendency towards a large 
measure of identity of interest between the two. That 
was extremely hopeful. The ultimate real earnings of labour 
were its efficiency earnings; but they found among the rank 
and file of employers and of labour quite a different point of 
view. They had the employer who thought cheap labour was 
best for him: on the other side they had the workman who 
confined his activity in endeavouring. as he said, to gel as 
much out of the employer as he could. The difficulty was 
that in both those cases the question of efficiency earnings had 
been thrown overboard completely. One could not produce a 
panacea to deal with the matter. The best he could do was 
to suggest certain lines of action which he thought would 
conduce towards levelling up the laggards on both sides to 
the etandard of the more intelligent and far-seeing. First of 
all, it might do no harm if both of them had a little more 
acquaintance with economic principles. In the second place, 
one could not help being immensely struck with what had 
been said about the avoidance of disputes in the great cotton 
trade, and the reason assigned for that; and he thought, 
taking that as a model, there would be an immense advantage 
if in-other trades there were the same mutual knowledge of 
the conditions of the trade, both on the side of the employer 
and on that of the employed. Such knowledge would enable 
each to know something more about the difficulties of 
the other. He believed if the employer knew something 
intimately about how his people lived. and if, on the other 
side, the people employed knew something of the fight the 
employer often had to win so as to protect his own living 
and the living of those he employed, it would introduce the 
element that once was common in British industry, but was 
now becoming scarcer and scarcer—namely, a sympathetic 
appreciation of the prospecte and the character of the work 
amongst those who co-operated in the work. This brought 
hin to his third point, which. at the moment, might scem 
a little bit ideal. One would like to see both employers and 
employed taking pride in the work done. The spirit of co- 
operation and the pulling together and recognising that every- 


body had a share in the work achieved, would conduce to 
sympathy and, to a large extent, to the avoidance of friction. 
After remarking that the разара of co-operation and of 
profit-sharing, valuable, perhaps, in their own special sphere, 
would not alone lead to industrial harmony—they had their 
limite—the President observed that we had only just begun 
to see the benefit of conciliation, and there, again, we came 
to a point where there was a considerable amount of agree- 
ment between employers and employed—an agreement which 
found its echo in the etriking phrase of Mr. Will Thorme, 
"compulsory conciliation." It was quite easy to see what 
Mr. Will Thorne meant, and he (Prof. Scott) would like to 
draw special attention to the point that the really serious 
danger that he saw was not conflict between what was called 
Labour ‘and Capital, but a much more serious possible one 
of a conflict between different kinds of labour, and he was 
taking labour in the wide sense—every kind of worker that 
produced anything productive or rendered any economical 
service. Any internecine contest of that kind between labour 
might produce very serious effects in our social structure. The 
nation as a whole had sufficient resources to deal with any 
attempt of that kind, and he thought he was right in saying 
that it was almost impossible for any lock-out or any strike 
to succeed if public opinion was definitely against it. Now, 
public opinion really had never had a chance of fully making 
itself felt. Public opinion must have knowledge, and it was 
through well-informed public үл that useful influence 
could be brought to bear towards effecting a solution by the 
full discussion of the various points at issue. If that opinion 
was brought to bear as an ultimate court of appeal in a 
labour dispute, and if that court of appeal sided definitely in 
favour of one side, a very little experience would show it 
was not much good that side striking or attempting a lock- 
out, as the case might be. Not one of these things alone 
would do, but those he had outlined and others might con- 
duce very materially towards the prevention, or, at least, the 
modification, of economic friction. 


War Credit and Finance. 

A valuable report on '' The Effects of War on 
Credit, Currency and Finance was presented and 
discussed on Friday, September roth, at the proceed- 
ings of Section F (Economic Science and Statistics). 
For the purpose of its investigation the '' Confer- 
ence" divided the whole inquiry into four heads, 
namely : —(1) The direct effects of the war on credit; 
(2) Public borrowing as affecting credit; (3) War 
measures and currency; (4) War and the mechanism 
of foreign exchanges. The members of the ‘‘ Con- 
ference ” felt strongly that the time was not ripe for 
the presentation of a final report. The present is 
only an interim report and, necessarily, incomplete, 
but it has the advantage of attempting to present a 
picture of momentous events drawn whilst most of 
them were fresh in the minds of those who had special 
opportunities for observation. It aimed at focusing 
a body of reasoned opinion upon the causes and 
proximate effects of credit movements during the 
first year of the war. However much present 
judgments may be shown by subsequent events to 
have been in error, in the opinion of the Conference 
it was essential that they should be recorded." With 
the report in detail we need not deal here, but it is 
so useful a document, and on a subject which con- 
cerns us all, that we may indicate the nature of its 
contents. 

The more important emergency measures made 
during the year 1914 are summarised, as are also the 
direct effects of the war upon credit. The next 
section has sub-sections dealing with the following 
matters:—(a) Effect of assistance by the Govern- 
ment to banks and financial houses in August, 1914; 
(b) Was their hoarding owing to the war?; (с) 
Emergency measures to meet the need for currency; 
(d) The extent to which these measures were effec- 
tive, necessary, or desirable; (e) Effect of increased 
paper currency on prices. The reference to public 
borrowing for the war as affecting credit is divided 
up thus : —(1) General effects of public borrowing on 
credit; (2) Effect of the regulations as to the issue 
of new capital; (3) Extent to which capital 1s with- 
drawn from enterprise; (4) Effect of borrowing 1n 
Great Britain by Allied Governments. War taxation, 
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and the- war and the foreign exchanges, are the re- 
maining sections, and an appendix discusses the 
Third War Loan." The report in its concluding 
sentences says that economy should be enforced as 
well as preached, and ''the lesson should be the 
easier in that Germany has already set an example to 
the whole world. But when all these palhatives and 
remedies have been adopted there is little doubt that 
there will remain a great deal to be done, and our 
weapon for this purpose must be the raising of 
credits abroad." No one doubts that the British 
Government could raise money in the United States 
on favourable terms.”’ 


In the discussion that followed, Dr. Yves Guyor said that 
on the morrow of the war an enormous mass of fixed capital 
would have to be reconstituted, railways, houses, and working 
plant to be reconstructed. The needs would be great, the 
purchasing power small, and the cost would be increased by 
the high rate of interest, the difficulties of procuring working 
plant and instruments, the scarcity of labour, and fiscal sur- 
charges. The only means of repairing losses and increasing 
the economic power of a nation was to intensify production. 

Prof. Scorr (the Chairman) observed that he had come to 
the conclusion that if the country put its back into the 
war and if the cost did not exceed one thousand millions a 
year we could finance the war indefinitely. . 

Mr. DRUMMOND FRASER urged the need of a simpler form 
of Government investment; and Prof. Boyb DAWKINS was in 
favour of taxing war profits. Why, he asked, should not all 
profite made above a defined level go to the Government? He 
-id not see the slightest difficulty in 5 out the principle 
which had already been applied by the Government to the 
railways. He also favoured the taxation of incomes below 
4160, and declared that on this proposal the working man was 
ready to do his bit financially in this great war. 


In the Economic Section on Saturday, September 
iith, the Ven. Archdeacon Cunningham spoke of 
** Economic Problems after the War." An abstract 
of his remarks follows : — 


Economic Problems after the War. 
Bx W. CUNNINGHAM, F.B.A. 


(Abstract.) 


There can be no accurate forecast of the conditions after 
the war; but as we have borrowed largely and spent the 
money unproductively, there is sure to be a heavy burden to 
fall on some one, though we cannot foresee: exactly how it 
will be borne. We can only indicate hopes and fears as to the 
possibilities of the future. 

During the war there has been an immense outburst of the 
sense of national duty; we may hope that men will continue 
to view the affairs of the country with public spirit, and that 


the laissez faire school which identifies national prosperity with - 


the pursuit of private interes® is dead. 

There has been a great increase of governmental activity, 
and the experiments made in regard to the nationalisation of 
railways and the fixing of prices and profits and wages by the 
State are remarkable. They make an increased sense of the 
nation as a unit, and indicate that cosmopolitanism has 

received a check. It is probable that each nation will be on 
the goaa against the risk of being exploited by countries 
which are more advanced industrially. Great Britain was 
enabled by the age of invention to use her industrial superiorit 
во as to control the resources of other countries; and thoug 
Great Britain has now left her Colonies free to pursue their 
own development, German organisation and her careful appli- 
cation of science to industry have given her the opportunity of 
pursuing the same policy. 

It is of the highest importance that the problems of the 
increased burden caused by the war should be clearly stated; 
and there may be some misgiving lest the habit of mind 
which has been recently cultivated by English economists is 
the best for dealing with broad issues. Both consumption and 
production are necessary parts of the economic process, but 
the war has shown once more the importance of production— 
the production of munitions and the organisation of employ- 
ment; the new school of economists, which gives an 
exaggerated importance to consumption and leaves production 
in the background, is not well fitted to deal with the ques- 
tions. Many economists before the war took a short-sighted 
view of British interests, and helped to create the impression 
in Germany that Great Britain was во committed to neutrality 
that she would present no objection to the invasion of Bel- 
gium. By exaggerating the importance of consumption the 
eame school of economists has given an apparently scientific 
basis to the claims of those who are taking advantage of the 
war to stand out for higher wages. In so far as the struggle 
at the Dardanelles has been due to political rather than mili- 
tary considerations they have laid undue stress on the possi- 
‘bility of importing corn from the Black Sea, and have raised 
the question as to whether cheapness to the consumer may 
not be obtained at too great a cost in lives. 


Manchester Electricity Sapply Undertaking. 


In Section G, on Thursday morning, Mr. S. L. Pearos, City 
Electrical Engineer, read a paper on the Manchester electrical 
undertaking, with special reference to the projected Barton 
Power Station. The latter was fully described in our issue of 
January 8th, 1915, with illustrations. The paper was followed 
by a diecussion, opened by the President of the Section. 

Dr. HELE-SHAW, remarking upon the storage capacity for 
two months’ supply of coal, said that in these days, when it 
was neceesary to think of the possible total stoppage of coal 
supplies, the provision of storage for so far ahead was a g 
thing. He could not eee that it would have hurt the Ship 
Canal Co. at all to have made an arrangement with the Oor- 
poration Electricity Department respecting the eupply of 
water for condensing, but, as it turned out, to have to use 
the sewage effluent at the electricity station was actually going 
to prove of distinct advantage to the eewage disposal depart- 


ment. 

Mr. J. G. Newsiecina (Chief Engineer, Manchester Gas 
Department) said he understood Mr. Pearce to say that he 
made his calculations of cost on coal at 9s. per ton. Did he 
think that price would ever be reached? As users of about 
half à million tons of coal p annum, the Gas Department 
never hoped to get it as cheaply as that. He thought the 
charge would be 50 per cent. higher than that for many years 
to come. 

Mr. GERALD Stoney, F.R.S., said he had heard a good deal 
about the Barton power station, and he thought the lay-out 
was most complete; he did not see how it could be improved 
upon. The sizes of turbines Mr. Pearce had selected—15,000 
KW. and 25,000 Kw.—were very suitable; 15,000-kw. turbines 
at 1,500 R.P.M. were very suitable at the present time, and 
about the maximum that was economical for that speed. But 
the sizes of turbines were going up so rapidly that doubtless 
by the time Mr. Pearce required his 25, 00-K W. turbines, 
manufacturers would be in a position to give them. Up to 
the present no turbine had been constructed at more than 750 
R.P.M. of this eize, although in America they had been made 
of 30,000 Kw. at 1,500 n.P.M. With regard to measuring instru 
ments, it was most important in a power station to measure 
everything accurately; by that means alone could economy 
be obtained. Every stage in the process of producing elec- 
tricity should be absolutely measured and curves made, and 
then the matter could be watched and economies effected. 
Touching on the use of sewage effluent, Mr. Stoney asked if 
there would be any trouble wth the choking of the condenser 
tubes and getting a skin on them which would reduce the 
vacuum. Vacuum was everything in euch a station for high’ 
economy in turbine work, and the turbines Mr. Pearce had 
chosen were going to be made, he believed, for the highest 
vacuum possible—somewhere about 29 in. He would also 
like to know whether there would be trouble about corrosion 
of the tubes due to sewage effluent. Another point was 
whether Mr. Pearce had made any provision for getting eaail 
heavy parts of machinery into his engine room. e ha 
allowed for removal from his engine room to his workshop, 
but was there any connection between that and the main 
lines of the country so that heavy machinery could be got 
direct into the engine гоо without serious handling? at 
was an important point in modern electric power stations, 
and one, he was sorry to say, in which many electric power 
stations were deficient. They ought to be able to lift straight 
off ae truck to the place where they wanted the machinery 
to be. 

Mr. Pearce, in reply, said that he did not expect to be able 
to buy coal at 9s. a ton, but that was the figure prepared in 
connection with the Parliamentary inquiry, and at that time 
there was certainly a reasonable prospect of getting coal at 
9s. a ton at Barton. He did not think there was a prospect 
of their being able to buy coal at 9s.per ton unless they were 

repared to accept coal of very inferior quality, and that he 
doubted. The table he had shown, in which the price of 9s. 
was mentioned, was to indicate the difference between the 
conditions at Barton and at the Stuart Street Station, and 
if they had to pay 50 per cent. more for coal it would apply 
equally to Barton and to Stuart Street. The dearer the coal, 
the more Barton would score over the other one. With regard 
to Mr. Stoney's observations, he was glad to have the endoree- 
ment of the correctness of proceeding with turbines of such 
output as had been mentioned at such high speeds. No one 
was more competent to pass opinion on that than Mr. Stoney 
No portion of the Barton scheme had been considered more 
carefully than the question of condensing water, and very 
elaborate arrangements would be made at Davyhulme ( where 
the sewage works were situated) to give the electricity depart- 
ment a purified effluent. “We have it on the highest 
authority, added Mr. Pearce, that the effluent as we shall 
receive it will be better than the Ship Canal." As regarded 
the condenser, they had had before them the. possibility of 
having trouble with the water, and special designs had been 
introduced into the condenser to eliminate any of the possible 
dangere inentioned by Mr. Stoney, and also to facilitate 
matters. Corrosion they did not fear at all. With regard to 
getting heavy machinery into the engine room, arrangements 
were being made for a railway line to be brought in fur that 
purpose. 


і 
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The Manchester Corporation Gas Undertaking. 


In the course of a collection of notes on this subject, read 
in Section С by Mr. J. G. NEwBIGGING, the author stated thai 
the gas works, established in 1817 by the Commissioners of 
Police, became the property of the Corporation in 1848, and 
were valued at £3,335,019; the debt outstanding had been 
reduced to about one million sterling, and nearly 31 millions 
of net profits had been applied to corporation purposes, while 
the price of gas was less than 9s. per 1,000 cubic feet. Enor- 
mous new works had been designed, including an electrical 
installation for generating the power required in the manufac- 
turing processes, and for the handling of the huge quantities 
of coal and coke, but owing to the war their construction 
had been deferred. 

After describing the important assistance rendered by the 

as works to the State and to industry in general by the 

evelopment of suitable methods of reclaiming by-products, 
the author stated that it could not be expected that the 
success of the department could be maintained unless it 
were relieved of the burden of contributing large sums 
annually in relief of rates, at the expense of the gas consumers. 
Practically the only direction in which town gas could make 
material progress was in the replacement of sinoky solid fuel 
with gaseous fuel, as the advent of the practical application 
of electricity had taken away the monopoly previously enjoyed 
by gas, and it was becoming more and more evident that each 
of fie commodities had to a very great extent its own dis- 
tinct sphere of usefulness. During the period 1909-13, the 
increase in the use of electricity for power purposes was no 
less than 155.2 per cent., and the use of gas for cooking 30.18 
per cent., these being the directions in which the respective 
commodities had made the greatest prope For private 
lighting, gas was practically stationary, showing an increase 
of only 0.2 per cent., while electricity increased 7.5 per cent. 
During the last decade the use of gas for cooking, heating, and 
industrial use had made good progress in Manchester, but a 
much lower price was necessary to encourage its more general 
adoption. 

In the case of а municipality controlling both gas and 
electricity supplies. Mr. Newbigging held that there was no 
reason why the former department should not eventually 
become the gaseous fuel supplier, and the latter the light 
supplier. ‘The fuel question was of great importance to the 
nation, and the gas industry had a better opportunity than 
any other of solving it, and with it the smoke problem, besides 
economieing our coal resources and encouraging the growth 
of a variety of minor industries. 


A Self-Adjasting Commutating Device. 
By Pror. Mises WALKER. | 
(Section G.—Abstract.) 


It is well known that a continuous current generator fitted 
with commutating poles will not commutate very heavy over- 
loads, owing to the magnetic saturation which occurs in the 
iron of the inter-pole. When the excitation becomes very 
great the saturation of the iron interferes with the propor- 
tionality that should exist between the current to be commu- 
tated and the commutating flux. | 

The rating of a frame, regarded from the commutating point 
of view, may be very much increased if for all loads the 
excitation of the interpole can be automatically varied so as 
to give for all loads the right commutating field. 

he paper describes a device tried at the Manchester School 
of Technology which automatically produces the right amount 
of commutating flux over very wide ranges of load. So effec- 
tive is the correcting influence, even where the diverter in 
parallel with the commutating-pole winding is deliberately 
put out of adjustment, that, whether it be short-circuited or 
given a resistance equal to five times the proper resistance, 
the flux will be preserved at approximately the correct value. 

Each brush (say, the positive brush) consists of two parts, one 
part, А, fig. 1, being slightly in advance of the other on the 
commutator, and lightly insulated from it. The winding on 
fhe commutating pole has twice as many turns as one would 
ordinarily have, and the cross-section of the copper conductor 


Fic. 1. 


is only sufficient to carry one-half of the armature current 
continuously. Thus the weight of copper on the commutating 
pele is the same as on machines as at present constructed. 
The part of the brush B may be connected through a diverter 


U 


r 


D, having the same resistance as the winding w, or the 
diverter may be dispensed with altogether. The diřection of 
rotation of the machine is such that a point on the commu- 
tator passes first under B, then under A. | 
Assuming that the number of turns on the commutating 
pole is such as to give the right commutating flux when half 
current is passing through them, then it will be found that 
the current will divide evenly between brushes А and B, 
because the correct excitation of the commutating pole gives 
an even distribution of current over the face of the compound 
brush AB. If, however, the number of turns in w is too great, 
there is a tendency to over-commutation; that is to say, the 
current 1n B becomes greater and the current in A less. This 
has the effect of automatically weakening the commutating 
pole, and the pole remains of just euch a strength as to bring 
about the required distribution of current between А and в. 
It will be found on machines of ordinary rating, and more 
particularly on machines of very large rating, that the сог- 
recting voltage between A and B necessary to bring about a 


suitable division of current between the two brushes is 


normally very small, being of the order of .5 volt, whereas 
the voltage which can be generated between 4 and B by a pole 
being too weak or too strong may easily amount to 5 volts or 
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more. Thus a very little disturbance in the equality of loading 
on brushes А and B is sufficient to yield the desired correct. 
ing voltage. | 

f for any reason the commutating pole tends to become 
too weak, owing, let us say, to the saturation of the iron of 
the pole, the induction of the armature coils carries the current 
forward to brush a, and tends to increase automatically the 
excitation of the commutating pole. 

We can imagine an extreme case, though it would be diffi- 
cult to attain in practice, in which the whole of the current 
would be carried forward to brush 4. This would give an exci- 
tation on the commutating pole equal to double the excitation 
that would be obtained with the same load on an ordinary 
machine. We see that right up to this extreme case we would 
obtain good Pinte qu ME io say, up to the point at 
which the saturation of the pdle required a doubling of the 
ratio CANCER commutating pole ampere-turns and armature 
current. 

The other brush (say the negative brush) may be either a 
simple one or it may be divided into brush a’ aud B’. In this 
case half the commutating poles would be in series with A 
and the other half in series with a’. A number of experi- 
ments were carried out by Mr. H. G. Bell on a 125-kw. 
220-volt continuous-current generator in order to determine 
the amount of "correcting" voltage that could be obtained 
between brushes 4 and B. m brush-holder employed is shown 
in fig. 2 and the result of the experiments in fig. 3. The plan 
adopted was to change the resistance of the diverter р. The 
change of the resistance was not accompanied by a corres- 
ponding change in the current flowing through the diverter. 
there being only comparatively small change in the value of 
the current taken by 4 and B, and this small change affected 
the excitation of the coininutating pole to such an extent as 
to generate between A and B a " correcting " voltage, and this 
voltage forced the current through the higher resistance of 
the diverter. 

Iu fig. 3 are plotted the values of the “ correcting " voltages 
at different loads for the different resistances of the diverter 
marked on the curves. Suppose that à current passing through 
w brings about a commutating pole strength which tends to 
divide the current so as to give ть amperes to B and 1, amperes 
to A. Let the resistance of the diverter by Ry and the resist- 
ance of w be Ry. Then, if 75 Rp =I, Rw. there will be no " cor- 
recting " voltage. If the value my be less than necessary for 
this equation, we will have what is called a “ negative ” cor- 
recting voltage, and if it be greater we will have a positive“ 
correcting voltage. 

It will be seen that if there were no saturation of the com- 
mutating pole the value of Rp, which would require no “ cor- 
recting ” voltage. would be a constant. As soon as saturation 
occurs this ideal value of Rp is increased, as can be seen from 
the way in which the positive curves in fig. 3 turn over with 
increase of load. 
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A number of oscillograms were taken by Mr. Bell showing 
the bebaviour of a generator provided with the correcting 
device described in this paper, and without the correcting 
device. It was found that with the correcting device the 


machine would take nine times full-load current without spark- 


ing, whereas with a normal adjustment of the diverter the 
machine sparked badly at a lower load. ы, 
A 500-Kw. 500-volt rotary converter, built by the British 


Westinghouse Co., was fitted with the double-brush gear 
arranged as in fig. 1, and was found to give most excellent 
results. The machine was loaded by circulating the power 
through a 1,000-Kw. converter provided with an alternating- 
current booster. It was found that with 3,000 amperes flowing 
(the largest current which could be circulated through rotaries 
and transformers with the existing arrangement) the commu- 
tation was sparkless. The device is being at present installed 
on а 1,500-Kw. rotary converter, on which the commutating 
conditions would otherwise be rather difficult. 


Fic. 4. 


An alternative arrangement is shown in fig. 4. Here the 
current coming from В passes round the coil ш, во as to give 
some opposing ampere-turns on the interpole. If the w 
turns are sufficiently great to wipe out the w turns and give the 
required excitation, then the arrangement works as described 
ii connection with fig. 1. If it is desired to keep w and w 
the same, then the extra turns С can be added as shown in 
fig. 4. It is found in practice that the simple arrangement 
shown in fig. 1 is quite sufficiently effective m practice. 


í 


The Centrol of Fuel Consumption. 


In the Chemistry Section, on Wednesday, September 8th, 
Prof. W. A. Bone, presiding in the absence in Flanders of 
Prof, H. B. Baker, discussed the great national importance of 
a more ecientific control of fuel consumption and the utilisa- 
tion of coal generallv, with special reference to the situation 
created by the European conflict. He said that notwith- 
standing the fact that we were raising annually in the United 
Kingdom some 287 million tons of coal, of which 189 million 
tons were consumed at home, more or less wastefully, it was 
surprising how little had been done by the scientific commu- 
nity to impress upon the Government and the public the 
importance of estublishing some systematic control or investi- 
gation of fuel consumption in all large industrial areas. 

The contending armies depended upon certain distillation 
products of coal for their supplies of high explosives, and there 
was little doubt in his mind that Germany’s violation of the 
neutrality of Belgiuin, and her subsequent seizure of that 
country and of a large tract of Northern France, had more 


than a purely political or etrategic significance. She doubt- 


less wanted also to seize for herself, and at the same time 
to deprive her enemies of, coalfields lying just beyond her 
own borders which were capable of furnishing abundant sup- 
plies of coal admirably сари for yielding the raw materials 
for the manufacture of high explosives. 

Fuel economy and the proper utilisation of coal, whether 
in connection with manufacturing operations or domestic 
heating, would become one of the most important national 
questions during the trying years that would follow hard 
upon this war; because of all directions in which national 
economy could be most healthfully and advantageously exer- 
cised, this was perhaps the most obvious and prolific. It was 
tolerably certain that, with an efficient and systematic public 
supervision of fuel consumption, we ought to be able, even 
with existing appliances, to save many millions of pounds 
of our annual coal bill, and with improved appliances still 
more millions, а saving which would. in the long run redeem 
a considerable amount of the War Loan, which had been 
much more easily raised than it would be repaid. 

He feared that not only were chemists for the most part 
lamentably ignorant of the nature of coal, and of modern 
technology, but they had been for many years past so indiffer- ` 
ent about such questione that they had been content to leave 
them almost entirely to engineers, who, as a body, were 
notoriously deficiént in chemical sense and experience. Nearly 
all that the modern student of chemistry was taught in our 
academies about combustion was known to Lavoisier, and 
he questioned whether in the majority of our University 
laboratories any investigation upon coal or combustion was 
ever undertaken. And yet the subject was full of the most 


fascinating and fundamental theoretical problems, for the 


most part unsolved, and the nation consumed every week as 


“much coal as could be exchanged for the whole quantity of 


aniline dyes used by its textile industries in a year. Moreover, 
such advances as had been made in recent years, and they 
were by no means inconsiderable, had nearly all been in the 
direction of the wider application of gaseous fuels, yet in 
how many of our University laboratories was even gas analysis 
taught, or how many of our schools of chemistry provided 
systematic courses in the chemistry and manipulation of gases, 
without which no professional training of industrial chemists, 
however much research work it might include, ought to be 
considered satisfactory ? 

Alluding to the carbonisation of coal, he suggested that 
public interest would justify the Government in fixing by law 
a reasonable time limit beyond which no beehive coke oven 
installations would be allowed to remain in operation, except 
by express sanction of the State, and then only on special 
circumstances being proved. There was also much need of a 
better and more systematic chemical control, in the public 
interest, of by-product coking plants. He suggested that the 
Government be memorialised with a view to the establishment 
of a central organisation for the supervision of fuel consump- 
tion and the utilisation of coal, somewhat on the lines of the 
existing alkali works inspection, which had been во beneficial 
to the chemical industry. In connection with such an organi- 
sation there might be undertaken a much-needed systematic 
chemical survey of British coalfields, as well as experimental 
trial of new inventions for fuel economies.  . 

a indebted to the Yorkshire Post for the foregoing 
report. : 
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A Note on “ Earth Resistance." 
By Pror. E. W. MARCHANT, D.Sc. 


(Section G.— Abstract.) 


In connection with the, wireless station at Liverpool, some 
experiments have been made recently on the resistance to 
earth of three different types of earth plate. The earth most 
used was the water-pipe system of the building; in addition 
to this, an earth was formed by 14 2in. cast-iron pipes, 
pointed and driven about 1 ft, into the ground, which, in 
pner is a good yellow sandstone; a third earth was 
ormed by a copper plate 1 ft. 6 in. wide and 4 ft. 6 in. long, 
buried vertically at a depth at the lower edge of 6 ft. below 
ground, to which were riveted two copper strips, laid at a 
depth of 6 ft., each 1 in. wide and 40 ft, long. In both cases 
described the earth was made by burying the plates direct in 
the wet sandstone, without a surrounding volume of coke 
such as is usually recommended. 

The specifie resistance. of the sandstone, when excavated 
from the soil and firmly pressed into a wooden box with 
copper plates at opposite faces, was 375 ohms per foot cube, 
the percentage moisture in the sand being 10 per cent. By 
measuring between these earths in succession the resistance 
of each of the three can be estunated. The following results 
were obtained :— 


Earth resistance of copper plate and strip ... 6.1 ohins. 
Earth resistance of iron pipes et Shy) “ы ДШ » 
Earth resistance of water pipes Vig p jd. *3 5 


After a very dry spell of weather the earth resistance was 
found to be about 6 per cent. greater than it was after the 
usual rainy conditions had prevailed for some weeks. 
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LEGAL. 


CONTRACT DIFFICULTY WITH INTERNED PATENTEE. 


IN the Patents Court on Thursday last week, Messrs. J. Warner and 
Sons, Ltd., of the Spitalfields Bell Foundry, applied for power to 
manufacture an appliance for ringing church bells by electricity 
under patente 27,457 of 1907 and 19,199 of 1910, in the name 
Carl Herrde, of 33, Great Qieen Street, Holborn, who is interned 
in a concentration camp. 

For the applicants Mr. Ernest de Pase, chartered accountant, 
appeared, and Mr. A. Helbing watched the proceedings for the 
‘patentee, | 

Under the patent, the hammer is suspended within the bell, 
requiring no counterweight or spring to balance it, and the entire 
weight is available to ensure a powerful stroke. Prior to this 
patent the difficulty with electrically-actuated bells had been that, 
when the hammer struck, contact for the next cycle was made too 
soon, so that the armature exerted a retarding action on the 
hammer, which weakened the stroke and diminished the power of 
lifting the tongue. The patent interposes between the hammer 
and the armature means to prevent the oirouit being closed pre- 
maturely, and contact for the next stroke is made at such a time 
that the effect of the electromagnet is not to diminish the impact 
of the hammer. A spindle carries one slow wheel and one fast 
wheel, the former actuating a contact device, and the whole 
«Operated by the swing of the hammer. The switch arrangement 
consists of a fulorumed bar operating a swinging contact piece, and 
actuated by a rod, receiving motion from the armature, A key- 


‘board may be fitted, with which tunes can be played electrically оп. 


any number of bells; the keyboard, by reason of its electrical 


operation, may be placed in any part of a church or building away. 


‘from the belfry. The regulator patent is a dial, with attach mente, by 
"which, on placing a pointer at any number, the number of blows, 
‘from 3 to 80 per minute, may be struck upon a bell. 

Applicants’ licence was handed to the Controller of Patents, 
"Mr. Temple Franks, by MR. DE Pass, who stated that while hold- 


ing exclusive licence from the patentee they were not certain that 


their contract gave them power to manufacture. Under a cer 
clause Мт. Herrde had hitherto supplied all the electric fittings. 
Farther, they were troubled as to whether any queation could be 
raised of trading with the enemy. The applicants asked the 
Patents Court and the Board of Trade for power themeelves to 
manufacture. They were prevented from fulfilling orders they 
‘had in hand. 

The CONTROLLER said it looked as though the patentee granted 
the company power to sell, use and exercise the patent rights of 
the invention, and there was a further clause which referred to 
^ manufacturing, selling and disposing of bells.” This seemed to 
indicate that the right to manufacture was given in terms, but a 
later clause bound Messrs. Warner & Sons to place with the 
patentee orders for electric fittings to the amount of a certain 
sum per annum. That was wholly inconsistent with the right 
which seemed already to have been given to manufacture, The 
licensees were to be entitled to the sole right to manufacture in 
the event of the death, retirement, or bankruptcy of the patentee, 
or in default of his keeping the patents and inventions in fall 
force and effect. 

Мв. DE Pass observed that the licensees hai paid patent 
renewal fees in the patentee's default, and they said that he had 
broken his agreement. 

The CONTROLLER said he must take the view that under the 
contract the applicants had power to manufacture. 

Мв. DE Pass said another question was raised. They oould do 
nothing without the tools, drawings and patents for electric 
fittings, which were at Herrde's office, and these the landlord had 
Seiz d for rent. He also said he had made advances to the 
patentee in respect of working. 

MR. ROBERT WARNER, managing director of the applicant firm, 
stated that they had sold a considerable number of the apparatus, 
and desired now to manufacture for themselves. 

The CONTROLLER, delivering judgment, said: As far as the 
agreement is concerned, I think you may commence to manufacture 
to. morrow, but you cannot manufacture without tools, The land- 
iord may havea lien on them, and you must take legal opinion 
on your position there. It is possible after what you have said, 
and what you have paid, that you may have a prior lien, No 
question of trading with the enemy arises, As to agreements 
with alien enemies, generally speaking, the operations are 
suspended during the war. You cannot receive anything from 
him or pay him money. There is no need to ask the Board of 
Trade to annul the existing licence and to give you a new one in 
different terms, 


METROPOLITAN MUNITIONS CASE. 


On Monday, at Caxton Hall, at a local Court of the Metropolitan 
Manitions Tribunal, complaints were brought by a telephone 
manufacturing company, which is engaged upon war work, against 
eight of its employé:, alleging that on a certain night they took 
their meals at the wrong houra and abeented themselves from 
i nportant work without leave, The matter is reported in Tues- 
day's Times. 

MR. BURNEY, the managing director of the company, said that 
new hours and regulations were put in force as the result of a 
more complete night-shift. A deputation waited on the firm to 
protest against the new hours. The men on Friday, September 
10th, ignored the rales, got their money, and did not come back. 
They were still out. 
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Mr. SwALES, a representative from the men's Union, said they 
were not objecting to long hours, but to the alteration of hours 
for meals The proper method in the case of a dispute was for 
the Board of Trade to be acquainted with the facts, or, in a con- 
trolled establishment, the men should have due notice of any 
change and an opportunity of disoussing the matter. 

Мв. BURNEY said that the matter had been taken to the Board 
of Trade, but the men had held a pistol at the employers’ heads. 

The PRESIDENT said the Court was satisfied that the rules became 
known to the men early in the controversy. It wasa pity they 
took that high-handed action. It was a serious offence, and seven 
of the men would be fined £1 each. The eighth man, who had 
since returned to work, would be reprimanded. 


NEW PATENTS APPLIED FOR, 19156. 
(NOT YET PUBLISHED). 


Compiled срез for this journal by Mrssas. W. P. ТномрРвок & Co., 
lectrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


12,730. ''Bipolar electrode electrolyzers." С. С. HEPBURN. September 6th. 

12.747. Protective devices for electric systems.“ BRI THOMSON- 
Houston Co., тр. September 6th. (General Electric Co., United States.) 

12,748. “ Dynamo-electric machines." Н. Cuirty. September 6th. 

12,772. Electrical switches." A. C. Wynn. September 7th. (Complete.) 

12,781. '' Electric lighting of vehicles." P. F. Sun & V. S. ROBINSON. 
September 7th. 

12,792. Electric lamps." British Тномвох-Ноовтон Co., LTD. Septembe 
7th. (General Electric Co., United States.) Lap 

18,798. '' Multiple-fllament electric lamps." L. Simoxnotm & E. Siwoworri. 
September 7th. (Complete.) Р íi | ed 

12,810. '' Controllers for electric motors." Н. E. Dey. September 7th. 
(Convention date, September 29th, 1914, United States.) (Complete.) 

12,834. '' Method of generating -high-frequency electric ents." Т. F. 
WALL. September 8th. s TETUR du ME d 

12.848. Trolley beads." G. R. Taylor. September 8th. 

12,868. ‘' Electric motor control systems." British THoMSON-HOUSTON Co., 
Lro. September 8th (General Electric Co., United States.) 

12,869. '' Microphonic detectors." Westers ELECTRIC Co., ID., & G. Н. 
NASH. September 8th. 

12,876. Method of and means for the electrolytic production of gaseous 
fuel for internal-combustion engines and other purposes. К. Cowrisc. 
September 8th. (N L. Cowling, British Expeditionary Force.) 

12,882. '' Production of continuous electrical oscillations." MARCONI S WixkE- 
LESS TELEGRAPH Co., LTD., & С. M. Wricut. September 8th. 

12,883. ‘* Electro-mechanical locks for the gates or doors of electric lifts and 
the like," M. D. Scorr. September 8th. 

12,924. Electric heating apparatus." 
9th. (Complete.) й | 

12,996. Apparatus for use in connection with secondary storage batteries.“ 
O. OLpHam. September 9th. 

12,951. Electro-magnetically-controlled valves for use in connection with 
the electro-pneumatic, actions of organs and like musical instruments." Н. 
Willis, Jun. September 9th. (Complete.) 

12,974. “ Electrical heat-diffusing apparatus for medical and other purposes." 
I. Gaunt. September 10th. 

12,984. Electrical cooking apparatus and switchgear therefor.” F. S. 
Свослх & E. W. B. BumpER. September 10th. (Complete.) 

12,994. Electric lamps." G. M. J. Mackay. September 10th. (Conven- 
tion date, September 12th, 1914, United States.) (Complete.) 

12,995. “ Electric lamps." J. A. ORANGE. September 10th. 
date, September 12th, 1914, United States.) (Complete.) 

13,033. '' Means for transmitting signals electrically." С. B. Reeve. S.p- 
tember lith. - 


С. Pate & А. R. Woop. September 


(Conventiun 


PUBLISHED SPECIFICATIONS. 


1914. | 

7.821. ENCLOSED ELECTRIC MOTORS FoR DriVING MACHINES UNDER WATER 
Signal Ges. March 27th. (March 29th, 1913.) 

12,673. ELECTRIC JACQUARDS, CARD-PUNCHING MACHINES, OR THE LIKE. Oester- 
reichische Siemens Schuckertwerke & Regal Patente Ges. May 22nd. (Ma: 
30th, 1913.) ` 

17,246. TRANSMISSION ОР ELECTRICAL IMPULSES OVER TELEPHONE AND TELE- 
GRAPH CiRCUITS or Нісн ELECTROSTATIC Capacity. G. Musso, july 21st. 

17,328. MEANS roh CONTROLLING THE HFatTiInG Errect or ELECTRIC HEATING 
APPARATUS. A. F. Berry. July 815. 

17,329. ELECTRICAL HEATING APPARATUS, 

18,971. Etectxic DisrRiBUTION Systems. British Thomson-Houston Co., Ltd. 
(General Electric Co., August 22nd. 

19,121. ELECTRICAL CONTINUITY oF ELECTRICAL. CONDUITS AND OTHER TUBES. 
R. W. Perry. August 27th. 

19,238. ELECTRO-MAGNETIC TRACK. Brakes. D. Storjohann. August 29th. 

19,290. ELECTRIC Switcues. T. G. Nyborg. September lst. 

19.316. Іхѕ:т.атокѕ FOR AERIAL STRAINERS OR THE LIKE, AND THE MANUFACTURE 
TI FOr. T. Sloper September Ist. 

19,483. Enecrric TrLEcRAPHY. W. Judd, Davies & Eastern Telegraph Co., 
Ltd. September Sth. 

19,942. Errceruic HEATING Fok METAL Worktinc. British Thomson-Houston 
Co., Ltd. (General Electric Co., U. S. A.). September 18th. 

21,157. Points, SWITCHES AND THE LIKE, OF TRACKS FOR ELECTRICALLY-DKIVEN 
VEHICLES, R. Cumming. October 19th. 

21,825. Coolio or DySAvo-ELECTRIC MACHINES. British Thomson-Houston 
Co., Ltd. (General Electric Co., U. S.A.). October 3151. 

22.744. GRINDERS TOR COMMUTATORS OR DISTRIBUTORS OF FORD OR OTHEK 
Motok-Cak ENGINES. W. I.. Ross. November 19th. 

23.182. IIC TMC ACCUMULATORS. G. Fuller, L. Fuller & G. J. A. Fuller. 
Nevember 271th. 

23,628. MAGNETOS AND OTHER ELECTRIC GENERATORS. A. 
December oth. (December 6th, 1913. Addition to 8,931/14.) 

24,428. Seakking Pico Tester. G. W. King. December 2lst. 


1918. 

58. MEANS For THE ELFCTRICAL, TRANSMISSION AND Distant CONTROL Of 
MOVEMENTS, SPECIALLY APPLICABLE TO SYSTEMS BOR SIGNALLING ORDERS AND THE 
LIKE. I.. X. Graham & W. J. Rizkets; January lst. (Addition to 6.214714. 

450. Process OF AND MEANS FR MANUFACTURING. CARBONS FoR АКС АМР 
Compauspic des Charbons Fabius Мелло. January With. (January 18th, 1914 


A. F. Berry. July 2lst. 
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LABOUR AFTER THE WAR. 


WHILE the nation is still engaged in discussing what 
are the best measures to adopt in order to draw men 
away from their ordinary callings to “do their bit 
for the Allied cause, either with the fighting forces 
or in the factory ranks, it may seem to be premature 
to enter at all deeply into the probable position of 
Labour after peace is proclaimed and the clearing-up 
stage of this colossal holocaust has been reached. 
Yet the problem is one of such vast importance and 
of such enormous proportions that it is unwise for its 
consideration to be long deferred. Trueitis that we 
have never had to face such a situation before, and, 
having little experience to guide us, shall have to 
shape and reshape our policies with the change of 
events, but the movements that are taking place in 
our midst must be closely watched by the most 
capable minds that can be brought to bear upon the 
subject. Already we have organisations dealing with 
the situation, and doubtless our Allies and our 
enemies are also occupied with it; only a week or two 
ago we recorded that Germans who were permanently 
disabled were being taught elementary mechanics. 
All the-leading nations of Europe, and especially the 
manufacturing ones, will have to deal with the same 
problem, though in different countries it will take on 
different aspects. Though our own calls to the fight- 
ing line have been numerically less than those of our 
great Allies, we shall have a large and delicate series 
of operations to go through before we can returh to 
anything approximating to the industrial state of 
things that prevailed in July, 1914. Our own 
problem is quite sufficient to absorb our 
thought; each nation will have its own par- 
ticular difficulties. So far as we are concerned, 
not only has the industry of our Empire 
been disorganised in order to remedy defects in 
national organisation, workers having changed from 
one trade to another and from one locality to another, 
but the whole citadel of labour principles has been 
stormed as the result of the attack of Prussianism 
upon our supposedly sacrosanct individual Liberty. 
Already disabled soldiers have returned by the 
hundred thousand; large numbers of them will 
be permanently unfit for the colliery, the factory, 
and the works; their experience will, we fear, 
be multiplied perhaps many times as our brave 
fellows continue to make their gallant stand; 
large numbers will probably choose а freer 
life in the Colonies instead of returning to ac- 
customed industries; hundreds of thousands of others 
will have made the great sacrifice on our behalf and 
be free from all the trammels of civilised industry. 
In these ways the ranks of the industrial workers 
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. will be thinned in comparison with pre-war times. 
But while the position in Europe continues as. it is 
at present, we cannot see far ahead in regard to these 
matters. We must go on enlisting and training more 
men and yet more men, and we must further dis- 
arrange ordinary industry in order to increase the 


output of munitions, leaving it to those who are. 


unable to help in either capacity to bring any special 
experience or knowledge that they may possess to 
bear upon the probable or possible effects of present 
happenings on the course of employment affairs in 
the years that are to follow. Therefore, it was a 
wise decision on the part of the British Association 
to appoint a conference to investigate the ‘‘ Outlets 
for Labour after the War." This conference pre- 
sented an interim report to the Economic Section at 
the Manchester meeting. The terms of reference 


were as follows:— 


1. To investigate into the replacement of men by women in 
industries during the war. 

2. The permanent effects of this after the war. 

3. The character of re-employment with respect to Danses 
of tastes and physique amongst those who have served with 
the Forces and are disbanded. 

4. Suggest means by which consequent unemployment may 
be counteracted or minimised. 

5. Pcssibility of employing disbanded men on the land. 


1 was decided that the best method of dealing with 
the first two terms of this reference would be to 
investigate those industries in which the extra em- 
ployment of women since the war had been most 
marked, as well as those industries in which there 
were possibilities of an extension of women's work, 
with special reference to trades localised in the 
London, Manchester, Leeds, and Birmingham dis- 
tricts. 

The last three terms of the reference were left to 
be dealt with by papers and discussions. The report 
was, therefore, confined to the replacement of men 
by women in industries as a result of the war, and 
the possible permanent effects’ of this displacement. 

We publish a summary of some of the contents of 


the report elsewhere, and commend the whole sub- 


ject, of which the employment of women is but a 
part, to the very careful attention of all our readers. 


— — о с oo 


It was recently stated in this journal, 


5 on the basis of German calculations, that 
Electricity the Teutons claimed to be in possession 
Works, of an adequate supply of copper for a 


number of years in the form of copper 
and copper alloys, which have been consumed in the country 
for industrial and other purposes, including electric lighting 
and power stations and tramway equipment, during the 
course of many years past. It may now be assumed as a 
definite fact that numerous manufactures of copper and its 
alloys have already been appropriated for the use of the 
munition works, and that with the exception of copper 
equipment in industrial works acting as auxiliaries of war 
and the electricity works and tramways, very little of this 
metal remains available for the use of the army authorities ; 
but the time seems to be approaching when recourse will 
necessarily have to be had, even to the works which have 
hitherto been exempt from official levies on materials. If 
this were not the case we should not find, as was reported 


a 


from Zurich on September 21st, an important quotation 


from the well-known Zlektrotechnische Zeitschrift, of Berlin. 


This journal, it is stated, has raised a protest against the 
prospeotive eventuality of the authorities laying hands on 
the electricity works owing to the scarcity of copper. It is 
suggested that the Government should, in the first place, 
take possession of the roofs of the churches and castles and 
melt all the bells containing a good alloy of copper, and 
that other metals should be substituted for the copper tubes 
of locomotive boilers. It is calculated by the journal in 
question, that by making the latter alteration 150,000 tons 
of copper would be realised. The statement made by 
the Berlin journal is a welcome announcement to this 
country, as it indicates the difficulties with which 
the Germans are now becoming confronted in 
connection with the continuation of the war. But 
we no longer hear anything of the reported discovery of a 
substitute for copper, as was announced several months ago 
at a meeting of a well-known iron and steel association in 
Germany. The Teutons, it was claimed, did not require 
any copper, as they had found a substitute; but now the 
Berlin electrical journal discloses the fact that copper is 
becoming scarce, and is in urgent request. 


, 


т. A DISTINCT and rather sharp upward 
movement has been seen within the past 
week or so in the lead market, which has drifted into a 
rather dull position with less business doing both for home 
and export. The buying movement, which was responsible 
for the improved appearance, seems to have been .based 
upon a heavy demand for September shipments to Russia. 
Dealers here had held a good deal of metal for dispatch: to 
Archangel by vessels leaving British ports during the 
current month, and it became necessary to provide material 
in connection with the contracts entered into; some 
repurchases were necessary also, because metal which had 
been expected to arrive in time had been delayed. A 
result of the inquiries thus coming upon the market already 
poorly supplied with near metal, was to encourage holdera 
to assume a much more resolute attitude, and with prices 
advancing, speculators who had gone short of the metal 
were also induced to come forward. For a day or two, 
the advancing prices in early sbipment lead had hardly 
‘any effect upon the tendency of forward positions, but even 
these have now commenced to feel the effects of the more 
encouraging sentiment, although they still stand at a very 
substantial discount compared with prompt contracts. The 
upward turn in the market has come as a complete surprise, 
for in its early stages it synchronised with a much more 
accommodating attitude on the part of American holders, 
who, it is believed, were feeling the weight of the quantities 
held across the Atlantic, and were desirous of making sales 
for export. They booked up a number of orders for South 
America and some other markets, and they also sold about 
1,000 tons or a little more for shipment to the United 
Kingdom, but since the market began to take an upward 
turn, they have once more withdrawn, although no donbt 
they are waiting for what they would be disposed to regard 
as a favourable opportunity of supplying the demands. 
Additional business could have been done for shipment from 
America had sellers only been able to secure the necessary 
amount of freight room, but in this effort they appear to 
have been unsuccessful. The position generally is one of 
complexity. Production seems to be pretty ample, in spite 
of the difficulties in Mexico, but there are recurring periods 
of vigorous buying, mainly on Russian account, which for 
the time being are upset by calculations based upon what is 
believed to be the actual condition of the market. | 
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WE are quite prepared to make due 
allowance for His Majesty's Btationery 
and Printing Department, and the 
printing firms working in co-operation with it, in these 
days, and we are in agreement with the Committee 
which has advocated the introduction of more economical, 
and, may we say, more efficient preparation and circulation 
of the thousands of documents that the ssid department 
has to produce. But the receipt in this month of 
September, 1915, of a number of Consular reporta for the 
year 1913 tempts us to be more or less critical in our 
attitude and to ask of what practical value it is to learn 
that the supplies of ice from Norway to the United 
Kingdom fell off very materially because of our cold and 
wet summer in those dim and distant days before the war, 
or to receive the interesting information that such and such 
an elec'rical undertaking “ will be completed during 1914," 
. or to be told that the supplies of eggs exported from 
Denmark in 1913 amounted to nearly 4,000,000 
score more than in 1912? It looks almost as 
though the Government, which with one hand gave 
excellent assistance with its material for the capturing of 
enemy trade, had had to withhold with the other its usual 
Consular reports, thereby lending some weight to the 
criticism of traders that after all Consular reports do not 
matter. We are treated to more up-to-date information 
respecting the trade of Swatow, in China, for therein we 
read of what happened in 1914, but, when we find that in 
the interior robbery, piracy, clan fighting and secret society 
activity produce a feeling of insecurity among the trading 
classes, we are not enamoured of the trading opportunity, 
and may be allowed to wonder why Swatow is selected for 
such expeditious publication, while countries nearer home 
must wait before their tale is told. From Ichang, in 
China, too, we are favoured with the 1914 report, but the 
Consul himself vouchsafes the information that with one 
single exception there is nothing of interest to report as 
regards the trade." What a lot of things there are that, 
when we really examine into them, do not matter” ! 
Bat it were neither kind nor generous to be querulous when 
the Board of Trade has shown a more real interest in trade 
affairs, and it were unfair to allot to it blame which is really 
not its due; the congestion in the Stationery Department, 
and other difficulties consequent upon the war, doubtless 
being the actual causes. Perhaps, however, we may be 
allowed to say that this is one of the things that will 
want serious looking into, “ after the war.” If we are 
to have official and complete, and often very useful and 
interesting, reports prepared by Goverament representatives 
for consumption by those engaged in “live " trading opera- 
tions at home, then it is up to" those responsible to see 
that those statements are not hung up so long as to be 
of, comparatively speaking, little value by the time they 
appear in print. It looks as though there will require to 
be a good deal of “‘ speeding up in these matters when we 
have finished off our shell and bayonet operations and 
resumed the battle with the methoda of trade competition. 
Either Board of Trade and Foreign Office reorganisation, 
long understood to be in hand, or else a Minister of Com- 
merce, seems inevitable unless we are to remain inefficiently 
served in the matter in quegtion. 


Ought we to 
Grumbie 1? 


THE dominant note of the Municipal 
The Tramway Tramways Conference—held last week in 
P London—was undoubtedly the labour 
P difficalty, bronght about by the present 
war. Last year, it may be remembered, the annual 
‘Conference, which usually takes place in September, was 
abandoned in consequence of the outbreak of hostilities, and 
it is possible that a similar course would have been followed 
this year, had it not been felt that there were some tramway 
questions arising out of the war which might be discussed 
with considerable ad vantage. 
We have now had a year’s experience of tramway opera- 
tion under war conditions, and, generally speaking, the 


position throughout the country is much more satisfactory 
than might have been anticipated. Traffic returns are, in 
many instances, higher than ever previously, due, no doubt, 
to the increased spending power of a very large section of 
the working classes as a result of well-known causes; 
difficulties have also arisen, and, no doubt, will continue to 


arise, but, so far, they have not proved insurmountable. 


Principal amongst these are increased cost and difficulty of 
obtaining labour, increased cost of materials, and increased 
taxation, and it is to be feared that these will, in too many 
cases, entirely swallow usual profit margins. 

The discussion arising from Mr. Dalrymple's remarks on 
the tramway labour problem showed that the enforced ex- 
periment of employing female labour on our tramways has 
proved very successful so far; but it is somewhat early to 
make a definite pronouncement on the subject, as the women 
have yet to show their physical fitness to meet the exposure 
of the winter and the continuous muscular strain of ascend- 
ing and descending to and from the top deck, which falls 
to the lot of the men, but has so far been largely avoided 
in the case of the women by allowing fares to be taken on 
the platforms. 

Probably few will doubt the mental capability or nimble- 
ness of the average woman of, say, 80, but her ability to 
withstand physical strain and exposure, year in and year 
out, may well be questioned. So far the women have re- 
ceived the same wages as the male conductors (27s. a week 
at Glasgow), this being a stipulation on the part of the men, 
who naturally wished to discourage cheaper labour. 

But if the experiment succeeds during the coming winter 
—which is not certain—and if, as at Glasgow, a woman is 
found capable of looking afcer a car on the road after only 
eight days’ training, it will be impossible to avoid the re- 
flection that this branch of the tramway service has been 
even more excessively overpaid in the past than has been 
generally assumed. Moreover, such inflated rates of pay 
for the women are unfair to other employers and to the 
ratepayers generally, since the supply of female labour is 
greatly in excess of the demand; in Glasgow 800 women 
have been engaged and 12,000 applications were received, 
and a similar state of affairs exists in other cities. 

It is understood, of course, that the “tramway woman 
is a temporary innovation, since the men’s jobs are being 
kept open for them, and so far the woman driver has not 
made her appearance, although the front platform appears 
to be sadly in need of recruite, and a woman, if physically 
fitted, could doubtless be trained for this work as for motor- 
car driving, | 

Bat another matter, which it seems to us is equally as im- 
portant as this question of female labour and largely bound up 
with it, is the future rate of pay for tramway work. Many 
people are firmly convinced that the higher rates of pay 
introduced since the war will become permanent ; some hint 
that the Budget will result in a further application for an 
increase in wages owing to the increased cost of living. 
We have no doubt as to the normal attitude of the labour 
organisations in the matter, but we believe that economic 
considerations will override all others; the privileged 
treatment of any particular section of the population with 
regard to the financial burdens of the war is surely a thing 
of the past, and it needs a considerable share of optimism 
to believe that labour will be as scarce and employment as 
brisk after the war as they are under the present exceptional 
circumstances, a creed which those who believe in the con- 
tinuance of high wages must subscribe to. 

We have not here referred specifically to the dis- 
cussion initiated by Mr. Baker, on tramway finance, and 
it is only necessary to say that we entirely agree 
with the common-sense action of both Birmingham and 
Leicester in increasing their tramway fares sufficiently to 
meet the estimated financial requirements of the next year 
or two; we take it that those tramway managers who 
express disapproval of such a course are satisfied that the 
profit margin in their particular undertakings is ample 
enough to meet the strain of the very uncertain period 
ahead. The only alternative seems to be a call on the rates, 
which can only be defended in the last resort. 
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Ат the annual Conference of the above Association, which 
took place on Thursday and Friday, last week, at the Sur- 
veyors’ Institution, Great George Street, S.W., the Presi- 
dential Address, to which we referred briefly last week, was 
delivered by Alderman H. Linsley, Chairman of the Salford 
Corporation Tramways Committee, who has filled the 
presidential office for two years in succession. 

Owing to the exceptional circumstances of last autumn, 
the annual Conference was not held, and this year, instead of 
holding the meeting at Salford, as would have been the 
case in the ordinary way, it was decided to meet in London, 
‘and restrict the bnsiness to discussion of certain tramway 
questions arising from the war, and to the ordinary business 
meeting necessary under the Articles of Association. 

Of the subjects for discussion, the first, Tramway 
Labour Problems as Affected by the War," was introduced 
by Mr. Jas. Dalrymple, of Glasgow. 


MR. DALRYMPLE pointed out that there would, no doubt, be very 
varying conditions in the different tramway undertakings, and 
that no general experience could be given. 

So far as the general staff of tradesmen and labourers was con- 
cerned, the war had not in a general way affected the Glargow 
tramways. In the car-sheds 129 out of about 512 men had enlisted, 
and there were 119 fewer men employed now than 14 months ago. 
Much Government work was being done, and new work was quite 
stopped ; it was impossible to get more tradesmen. 

The men had either received increased wages or a war bonus of 
23, per week. Of those engaged in building work, 119 had gone; 
in the matter of car cleaning, the staff of 635 in August last year 
was reduced to 472. | 

The uniformed traffic staff of 3,249 at the same date was 
reduced to 3,123, and this total included 818 women as conductors, 
The efforts to engage men unfit for military service had been 
unsuccessful, and for some time past the staff had had to work 
seven days a week, and the car services were curtailed. Since 
March they had got very few men, and therefore relied chiefly on 
women, but the difficulty was the shortage of motormen. 

The working week for the whole staff was 51 hours, and both 
men and women conductors were paid 27e. per week, but the men 
received a bonus in addition. About 12,000 women had applied for 
situations; those selected were from 25 to 35 years of age, about 
300 being married women and 56 widows. They had found 
female conductors very satisfactory, as they were quiok, and the 
passengers were pleased; the latter were encouraged to pay their 
fares on the platform before going up to the top deck, in order to 
lessen the work of the women, who had been helped by the men 
as far as possible, The women had the same conditions of service 
as the men, but were not asked to work seven days a week; they 
were employed on all routes, even the roughest ones, 

He closed by reminding them that he said nothing of the effeot 
of this work on the health of the women, or of the future ; but the 
women were now doing the same work as the men, and last week 
they carried more passengers and drew more revenue than ever 
previously. 

Мв. С. W. MALLINS (Liverpool) doubted whether female con- 
ductors could be safely used on hilly routes, and this was a draw- 
back; they could be used as car cleaners, but the difficulty was 
what would happen when the men returned. In Liverpool there 
was plenty of male labour above military age, and his outside staff 
was composed of men. A question much more important at the 
moment than female labour, was the utilisation of the resources of 
the tramways for muniticn work, and he appealed to the President 
to utilise the organisation of the Association to this end. 

[Both the President and the Hon. Secretary reassured Mr, Mallins 
on this matter. ] 

ALD. DunsForp (Southampton) said that in his town, the 
female conductors who had been put on temporarily had proved a 
success, but boy labour, which had also been tried, was a failure. 

Мв. WM Murray (Walthamstow) strongly urged the necessity 
of employing female labour on the tramways in the metropolitan 
area, where, however, the police had up to now refueed to consider 
the matter. Tramway services had had to be curtailed, and serious 
overcrowding took place owing to the shortege of men, yet the 
police authorities stood in the way of employing women. He 
hoped the Association would take this matter up in connection 
with the London area. | | 

ALD. SIR J. W. CouRTIS (Cardiff) said their experience with 50 
or 60 women on the cara had been satisfactory, but he disagreed 
with the employment of too young women or youths. Objections 
had been raised by the male staff at Cardiff, but they would 
not have been able to keep going without employing women; 
there were taking a full share of the duties and receiving 5d. an 
hour. 

Мв. THEO. PRESTIGE (vice-chairman, L.C.C. Highways Com- 
mittee) suggested that the Association should enlist the aid of the 
chief recruiting officer in favour of employing women on the tram- 
ways of the metropolis, and pass a resolution on the matter. 

Мв. T. B. GooDYER (Croydon) said he understood that there was 
now some hope of the metropolitan police altering their attitude 
towards female labour on the tramways, 


ALD. Brown (Leeds) urged that at the present time serious 
attention should be given to the question of reducing both labour 
and working expenses. Although the employment of women had 
been criticised, he believed they had come to stay, but a difficulty 
which would have to be faced was the high wages paid; he did 
not think it right that the woman conductor should receive, to 
commence with, the same pay asa man, as this might affect all 


other employers of female labour. 


Мв. A. L. С. FELL (L. O. C. tramways) said it was only right to 
mention that the Metropolitan Commissioner of Police had met them 
in their efforts to maintain the tramway services, by allowing 
overloading of the cars. He thought that in any case it would 
be scandalous to employ women on these crowded cars, but that 
they should be allowed on outlying routes and in special cases. 

ALD. F. SMITH (Liverpool) agreed that it was quite time the 
Association took up the question of tramway labour in London. 

Мв. A. R. FEARNLEY (Sheffield) said there were now 300 women 
conductors on the Sheffield cara, and more were being taken on ; 
their work was quite satisfactory. Great care was exercised in 
selecting the women, of whom far too many applied ; they were 
paid at the same rate as the men (6d. an hour), and worked the 
same hours, and the men offered every assistance. He thought Mr. 
Mallins was quite wrong in doubting the ability of the woman 
conductor; in Sheffield they were employed on the hilly routes. 
In fact, the question was not: could women do the work ? bat, 
rather, oould they not do it better than it had ever been done 
before? The women had certain little failings, but tho remedy 
was to employ women inspectors ; it had also been found advisable 
to run staff cars to bring them to work and take them back to the 
suburbs late at night. In Sheffield they were dealing with a 
25 per cent. increase in traffic over last year, and the women con- 
ductors were doing this. 'The shed and repair shop, however, was 
much depleted owing to munitions work. 

ALD, BANTON (Leicester) was strongly opposed to employing 
female labour with an idea of reducing expenses; it would not 
make.for efficiency. | 

In the end, Мв. THEO. PRESTIGE (L.C.O.) moved a resolution 
that the meeting should request the executive of the Association to 
approach the Home Secretary, with the object of removing the 
present restrictions as to the employment of women as tramway 
conductors in the metropolitan area. 

This was seconded by Mr. L. E. Harvey (Ilford), and carried 
unanimouely. ` 


Me. PETER FisHer (Dandee), in response to a request by the 
President, mentioned that in his area female labour was scarce and 
none was employed on the cars. A third of their employés had 
enlisted, and others were engaged on Government work, во they 
took on men over military age, but 60 per cent. of them failed, 
being unable to accustom themselves to the regular routine, He 
had come to the conclusion that there was not the necessary male 
labour to carry on ordinary tramway work. 

The PRESIDENT, in closing the discussion, said that at Salford 
female conductors had given every satisfaction. 


In the afternoon Mr. Alfred Baker, Birmingham, intro- 
duced a discussion on “ Financial Problems as Affecting 
Tramways During the War.” 


Mr. BAKER said that things had gone well for a number of 
years with municipal tramways; in many cases large profits were 
earned and depreciation was provided for, and the position was a 
soundone. In the early days when the tramways were taken over, 
tramway committees had dealt generously with the travelling public 
fares were greatly reduced and other concessions given ; but during 
the past three or four years expenses had gone up materially, and 
many of them had begun to look at the financial situation even 
before war broke out, and the position was much worse now. Very 
large payments were being made to the dependents of men who 
had joined the Forces. The cost of stores and materials had gone 
up all round by at least 27 per cent. as compared with 1912.13, 
while the traffic and permanent-way staff wages showed an increase 
of 10 per cent., and those of the skilled trades, of 73 to 121 per 
cent. Local rates (at Birmingham) had more than doubled in 
three years, due to revaluations of the undertaking; and the 
income-tar, in view of the Budget proposals, might in 1915-16 be 
£10,000 in excess of that of 1912-13. The net result was a great 
decrease in the surplue, as shown by the following figures :— 


Expenses, 


interest and Depre- Relief 

Year. Receipts. sinking fund. olation. of rates. 
1912-18 ... £581,566 $485,794 £45,000 £62,248 
1913-14 ... 635,470 567,788 31,000 ‚ 45,168 
1914-15 ... 647,014 604,844 17,596 80,130 


It would be noted that although £80,000 had gone to the rates, 
this should really have gone to depreciation. The financial 
position at Birmingham was becoming so acute that steps had to 
be taken to meet it, and it was decided to raise the selling 
price," It had been suggested that they should decrease costa, 
but economies in repairs, &c., only resulted in storing up liabilities. 
À new schedule of increaBed fares was, therefore, adopted, 
and, despite the doubts of some critics, had been quite suc- 
cessful, the receipts per car-mile being for August, 
1914, 10'17d, and for August, 1915, 13°18d. an in- 
crease of 3°Old.; for June, 1915, the receipts were 11 ˙69d0., 
showing between then and August that there was an increased 
revenue of nearly 14d. per car-mile, which amounted to £1,666 per 
week, It might be suggested that the fares wonld need to be 
reduced after the war, but he thought expenses would remain at a 
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high level after the war. They had raised the price when there 
was plenty of money about, as there might be a slump after the 
war; they expected to be from 70 to 80 thousand pounds better off 
on the year as a result. | 

Ив. C. W. МАтллкВ(Тлїтегроо1!) and MR. ARTHUR ELLIS (Cardiff) 
both agreed with the policy adopted at Birmingham, but the latter 
thought it strange that the rates should have received £380,000 
before securing the right amount for depreciation. He thought 
expenses would not go down after the war, and that the fares 
should be kept up, if they were put up. 

ALD. SMITHSON d it was no use taking a too pes- 
eimistio view of the future, there might be a surplus of labour and 
a slump in wages after the war. 

BAILIE ALSTON (Glasgow) agreed with the last speaker; he con- 
demned the subsidising of the rates until indebtedness to the public 
was wiped out, and expressed astonishment that the Birmingham 
Finance Committee should interfere with tramways finanoe. 

ALD. SmrrH (Liverpool) upheld the principle of rate aid, as 
he considered that the ratepayers who had taken the risks were 
entitled to some contribution from the tramways, 

Мв. McELROY (Manchester) said that from the start operating 
costs had been going up, and earnings per head of population going 
down, and he thought they should be careful before agreeing that 
the correct policy was to increase fares. The tendency had been 
rather to increase the number of rides. 

Мв. С. J. SPENCER (Bradford) thought this was the first 
example of a large undertaking increasing fares as а policy, and it 
appeared to have resulted successfully. They had had a number of 
problems before them, and they might only be temporary ones ; the 
tramways were in an extraordinarily successful position, and the 
future of wages rested on economic considerations. 

Mr. Hr. MozLEY (Burnley) said his Committee believed in 
handing over 34 per cent. to the Finance Committee, which they 
could apply as they wished ; at present depreciation contributions 
were suspended and the money went to the rates. He did not 
agree that expenses would necessarily remain at a high level after 
the war, and suggested that they should take a less pessimistic 
view of affairs. 

ALD. SIA J. W. CouRTIS (Cardiff) asked what the effect of the 
present Badget taxation would be. It was possible that they 
would have an application from the men for a further increase of 


Ma. J. B. HAMILTON (Leeds) entirely disagreed with the tenour 
of Mr. Baker's remarks; it would require a great amount of 
deliberation in Leeds to charge higher fares, if they could get 
along on the old basis. The revenues of nearly all large tramway 
und i showed oonsiderable increases, and he was not sure 
that st Birmingham the increase could be solely attributed to the 
raising of the fares. 

Мк. Rosson (Southampton) said it was probable that the im. 
proved revenue was due to the inflated earnings in the Birmingham 
district, and that when the Budget effect was felt, travelling would 
fall off. 

ALD. FLiNT (Leicester) said he thought it was better to make 
provision now for the future. Despite the upward tendency of 
receipts, expenses were going up even more, and at Leicester it 
was considered that 40 or 50 thousand pounds more would be re- 
quired next year to meet expenses, so they had decided to follow 
Birmingham's example and raise fares. 

MR. BAKER briefly replied to the discussion, pointing out that 
unless they had been charging passengers muoh more than they 
ought all these years, they must raise the fares now. 


On Friday morning the annual business meeting was 
held, when the report of the Council was adopted, and sub- 
sequently Mr. Peter Fisher, general manager of the Dundee 
tramways, was elected president of the Association for the 
coming year, and Mr. Henry Mozley, of Burnley, was elected 
vice-president. 

The report of the Executive Council, submitted at the annual 

meeting, contains the following comparative summary of 
the members for the past four years :— 
1911-19. 1919-18, 1018.14. 1914-16. 
Honorary members wee. | 1 1 1 


Looal authorities ... e. 72 75 75 76 
Managers and assistants ... 105 109 111 111 


The Executive Council has been approached by the Electric 
Vehicle Committee, which has been founded under the auspices of 
the LM.E.A., and which is affiliated with the Electric Vehicle 
Association of America, to co-operate with them by nominating 
a representative to sit upon the Committee, whose main object is 
to encourage the development of the electric vehicle. 

The Council thought it desireable that it should be repre- 
sented on the Electric Vehicle Committee, and appointed Mr. A. R. 
Fearnley, of the Sheffield Corporation Tramways, as its repre- 
sentative on this Committee, | 

The Joint Committee, representing the Municipal Tramways 
Association, and the Tramways and Light Railways Association, 
completed its investigations of the question of tramway con- 
trollers and their connections so far as they concern magnetio 
brakes, and submitted a report thereon to the Association. 

Mr. A. L. C. Fell, L.C.C. tramways, has been experimenting with 
a modified arrangement of the controller connections, with a view 
to overcoming faults existing on the early Dick, Kerr type of con- 
troller, used on the L.C.C. tramways, and the following is an 
abatract of the communication sent to the members as a supplement 
to the above-mentioned report :— 

"As these modifications to a very large extent overcome the 


- 


faults especially referred to under Group I of the Committee's 
report, the method adopted may be of interest to your Association. 
“ FAULT, 

„(a) The terminal boards are 
fitted in the lower part of the 
controller with terminals very 
close together, making it difficult 
to avoid overlapping of the cables 
leading thereto, and thus intro- 
ducing a potential defect in the 
form of abrasion of the cable 
insulation. 

“(c) The cutting out of one 
motor from any cause whatever, 
whether voluntary or otherwise, 
renders the electric brake entirely 
inoperative, 


„ ALTERATIONS MADE. 


The terminals on the finger 
boards have been removed and 
special terminals fitted to the 
finger bases. 


" This fault occurs where the 
motors are connected in cascade 
for braking, and are therefore 
inter-dependent on one another, 
The controller wiring has been 
rearranged in such a manner 
that the motors are connected 
in parallel and equalised, brak- 
ing with one motor thereby 
being rendered possible. 

" Ample space for the addi- 
tional fingers and segments re- 
quired has been obtained by 
the removal of the terminals 
referred to under. 


“(ду Difficulty is experienced 
in maintaining part of the brake- 
circuit in a state of efficiency, as 
magnetic braking was not arranged 
for in the original design, and 
certain fingers and segments have 
had to be added for this purpose 
in spaces not sufficiently large to 
eneure the beat possible insulation, 


"Incidentally, it might be noted that the removal of the 
terminals eliminates a considerable amount of the controller back 
wiring and joints, and in addition to the improved braking obtained, 
a very material reduction in the number of armature and field ooil 
failures is anticipated with the altered controllers." 

The Caledonian Railway Oo. sought Parliamentary powers to 
run omnibuses and road vehicles. 

The Corporations of Glasgow, Dundee, Edinburgh and Aberdeen, 
petitioned against the Bill, and the Association undertook to give 
every possible assistance, and notification was subsequently received 
that the railway compeny had decided not to proceed with the 
clauses relating to motor road vehicles. ` 

The Sub-Committee appointed to deal with motor omnibus 
traffic, road maintenance, Xc., in consultation with the Associa- 
tions London agents, was informed that the terms of reference 
of the proposed Committee, composed of members of both Houses, 
to investigate the question of motor omnibus traffic and road 
maintenance, were as under :—‘ That it ie desirable that a Joint 
Committee of both Houses be appointed to inquire into and report 
as to the present law relating to the running of motor omnibuses 
and trolley vehicles under statutory powers and otherwise, whether 
any amendment is necessary with respect to the control to be 
exercised by local authorities: and what contributions, if any, 
should be psyable towards the cost of road maintenance by the 
proprietors of such vehicles.” ү 

The Sub-Committee decided to communicate with the Associa- 
tion of Municipal Corporations with a view to discussing oertain 
broad principles, and a preliminary Conference has taken place 
between representatives of the two Associations. A report will be 
submitted later. 

In view of the complaints which have been made as to the 
alleged excessive damage caused to roads by certain olasses of 
heavy motors and locomotives, the President of the L. G. B. appointed 
a small Expert Committee to inquire into the sufficiency of the 
existing requirements with respect to the construction of these 
vehicles, including weights on wheels, widths of tires, diameters 
of wheels, &c. | 

Tne question whether a special contribution should be paid 
towards road maintenance by heavy motor users was outaide the 
scope of the Expert Committee. 

The Income-Tax Sub-Committee has had under consideration 
the question of the proper allowances for depreciation of motor 
omnibuses. It was felt both in the interests of the Board of 
Inland Revenue and the Associations concerned, that a uniform 
method of determining depreciation allowances for inoome-tax pur- 
poees to govern the practice for the future should be arrived at, 
as in the case of tramways. A Special Committee was appointed 
to investigate this matter, and certain recommendations were 
adopted which will be placed before the Inland Revenue Authori- 
ties in due course. 

At the time of writing, 16,680 men, or 30 cent. of the 
employés on municipal tramway undertakings, have joined His 
Majesty's Forces. 

In addition to enlistments, a further drain has taken place in 
the ranks of skilled artisans engaged upon the repair of tramcar 
equipments, and it was deemed necessary to draw the attention of 
the Minister of Munitions to the fact that the efficiency of tram- 
way undertakings was being seriously affected, and point out that 
it was necessary for a certain number of specially skilled men to 
be retained if the tramways of the country were to be kept in a 
safe and efficient running oondition, and that in many towns 
munitions were being manufactured, and any interference with 
the tramway service would have a very serious reactionary effect 
upon the outpat. 

With this point of view the Minister of Munitions agreed, and, 
he is considering, in consultation with the War Office, whether it 
is possible to protect tramways against the lose of any of the 
irreducible minimum of skilled workmen, required for the proper 
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working of the tram way service, by means of the issue of badges 
under Seo. 8 of the Munitions of War Act, 1915. 

The Minister states that he is addressing a further communica- 
tion upon this matter, as it appears somewhat doubtful whether 
work in connection with tramways can be strictly regarded as 
being work for war purposes, within the meaning of the Seotion 
of the Act above referred to. 

The Sub-Committee of the Engineering Standards Committee 
on Tramway Rails has had under consideration (1) the revision of the 
Standard Tramway Rail Sections ; (2) the revision of the Standard 
Specification for Tramway rails; and (3) a Report on British 
Standard Special Trackwork for Tramways. | 

The Sub-Committee proposes to recommend that the existing 
Standard Sections be replaced by three sections, with their cor- 
N curved sections, having a uniform width of head. 
o В 
^ It also proposes to recommend the adoption of a dwarf rail for 
inter-urban tramways. This rail is primarily intended for use 
with sleeper construction, has a 2} in. width of head, and weighs 
about 88 lb. per yard. 

A Panel Committee has been at work preparing recommenda- 
tions for the revised analysis and mechanical tests for tramway 
raile, It has presented its report to the Sub-Committee and the 
revision of the Standard Specification is being proceeded with. 

A report has been prepared on British Standard Special Track- 
work for Tramways, dealing with the standard nomenclature of 
the different classes of special trackwork used in actual practice, 
and standard dimensions for crossings, switches and turn. outs. 

The Engineering Standards (Panel Committee) on Tramway 
Tires and Axles has drawn up standard specifications for tram- 
way tires and axles. In the case of tramway axles the same 
course has been taken as was adopted in the railway rolling stock 
specifications, two specifications being drafted, one with and 
one without a chemical analysis, in order that those who do not 
desire to specify an analysis may have a standard specification 
available. 

Pending the confirmation of contain cold bend tests for axles, 
the specifications are ready for presentation to the Sub-Committee 
on Tires, Axles and Springs. 

In order that the undertaking of experiments and the general 
investigation of the rail corrugation phenomena might proceed 
continuously, the General Committee decided to appoint two Sub- 
Committees, one comprising the members in the North and the 
other those in the South, to undertake this work. 


————— 
THE BRITISH ASSOCIATION.—IV. 


Labour after the War. 


We refer to the report in this matter in our leading 
columns. The report summarises the position that 
women’s employment has taken during the year, 
August, 1914, to August, 1915. At the end of this 
section the following reference is made to the '' pre- 
sent effects of war on industry“: — 


The women who have entered industry since the war seem 
for the most part comparatively young.  Billeting money and 
fairly liberal separation allowances have in the majority of 
cases been sufficient to prevent any large number of married 
women from returning to their trades. 

One of the tendencies of the war is clearly to transfer a 
more than normal proportion of the nation’s business to large 
^oncerns. Though this has its drawbacks, the balance on 
account 1s probably to the advantage of the women who have 
entered, as far as the safeguarding of their etandard of life is 
cen and coneequently of that of the men who will 
return. 3 
. lt is dear that the year has seen an enormous upheaval in 
industry; factories have been adapted to meet new demands 
and to facilitate women's employment; trade union and Home 
Office restrictions have been relaxed; women are replacing 
men; experiments are being made and knowledge gained 
which may well revolutionise many branches of industry. The 
one great factor upon which Industry as a whole now depends 
is the volume of Government contracts. At the end of the 
war theso will substantially decline and industry will begin 
to resume its normal course. But every transference of 
labour, every vouth put into a man's place, every woman who 
has recelved training, because of the war, adds something 
to the bewildering chaos of those industrial problems which 
will have to be grappled with when peace is declared. 


Section II considers the general position and indi- 
cates the main features arising out of the new condi- 
tions of women's employment during the past year. 
T hree features of the labour market that stand out 
in special prominence are: — 

1. The serious shortage of skilled workpeople. 

2. The considerable extension of women's employment, 

_ 3. The limited extent to which women have replaced men, 
in the sense that women are now doing work previously done 
by men. 

The first of these is not only due to enlistment 
but also to what in the past thirty vears has, un- 


Miss M. Cross, and Miss Moses: -- 4 


fortunately, been a growing feature of industry— 
the small proportion of skilled to unskilled industrial 
workers. This disproportion is exceptionally large 
amongst women. The shortage of skilled labour is 
the cardinal feature of the industrial position with 
which the nation is now faced. The situation cannot 
be solved during the present time of war.- In a great 
many industries women are working on processes 
previously wholly or partially done by men, but the 
extent to which this has 'occurred is inconsiderable. 
The margin of difference, however, between actual 
fact and possibility is yet to be discovered, but that 
is largely a-matter for the future—in a small measure 
for the year immediately in front of us, but chiefly 
for the years of construction and renewed effort which 
will follow the war. The report later considers the 
important question of the training of skilled labour, 
and discusses the relative functions of the technical 
school and the workshop in the training of the 
artisan. In the metal working trades, and in some 
others, the whole of the highly skilled workers are 
men. The women employed.in these trades are either 
semi-skilled or unskilled. The question arises 
whether women are capable of becoming highly 
skilled workers, and, if so, whether they would in 
normal times be preferred to men. This depends 
on a variety of circumstances, physical, psycho- 
logical, economic, and social. Some engineering 
employers express a doubt as to whether women 
could be trained to the same degree of skill as has 
been attained by highly skilled men, maintaining that 
women lack, as a rule, the necessary qualities of 
judgment and initiative, and dislike shouldering 
responsibility. The question of the possible limitations 
to the industrial employability of women is gone into 
at some length, and such matters as wages are also 
discussed, but the space at our disposal prevents us 
from entering fully into the rest of the report, though 
we have no doubt that as a whole it will be perused 
with interest by employers, social economists, and 
other students of the times and tendencies. Parti- 
cular professions, callings and trades have been made 
the subject of full inquiry, and from the material 
contained in the remainder of the pamphlet (more 
than 80 pages) we reproduce merely the section bear- 
ing on electrical apparatus, the investigation in 
regard to which was made by Miss M. F. Bulkeley, 


1911 , 
Total omen Total Men Women 
Electric cable manufacture — — — 5,813 4,858 955 
‚з MPS ... „+. 49,518 47,028 2,490 5,627 1,425 4,202 
Other electric apparatus 
and electric fitters ow — — 


lS 


Men 


— 64,746 50,558 4,118 


66,186 56,841 9,275 


[The men’s figures for 1901 include also electricians (un- 
defined) who in 1911 equalled 27,905. ]* : 
Women are to some slight extent doing work which before 
the war was done by men, in certain departments such as :— 
Small lathe work. 
Screw machines. 
Cable making. 
Winding of transformers for armatures. 


This last may be regarded as an extension of work pre- 
viously done by women rather than as an entirely new process, 
for example, where they now wind two coils on to a trans- 
former they previously only did one. | 

Before the war, women were definitely employed in all 
branches of light work in electrical apparatus work, but not 
at all in the electrical supply trade. Although the above dis- 
placement is classed as owing to the war, there is evidence 
that before August, 1914, the policy of many firms had been 
to extend the employment of women into new branches. That 
women have to some extent been replacing men, or, at any 
rate, entering new branches, may also be inferred from the 
fact that, though the electric lamp branch of the trade has 
been depressed owing to the war, there has been a total 
increase in the employment of women in the electrical trade 
of nearly 18 per cent. Part of this increase is due to a tem- 
porary increase of production in branches of the trade in 
which women were previously employed, but as the enlist- 
ment of men from this trade has been on a considerable scale, 
it is reasonably clear that women are to some extent taking 
their place during the emergency. In most cases readjust- 


* The table is reproduced as it stands in the original; ‘ap- 
parently the 1901 figures are the totals.—ED8. 
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ment to meet the introduction of women hae been simple, or 
no alterations at all have been necessary, as they have only 
been put on to the lighter machine work. One firm has 
actually made the machines more mechanical and employs an 
extra mechanic as supervisor. 

The introduction of women into new processes often necessi- 
tutes the provision of another workshop, ae in the majority of 
cases it is not considered desirable for men and women to 
work together. 

The main objections to the employment of women are :— 

1. Want of technical skill and general experience. . 

2. Want of physical strength, making it impossible to em- 
ploy women on the heavier processes. 

8. The strong objection on the part of many Soporte to 
have men and women working side by side in this frade. 

4. In some cases the men’s objection to the introduction of 
women. 

In regard to the question of physical strength, one firm em- 
ploying women in lathe making found the women’s output 
slightly less than that of men, owing mainly to exhaustion 
during the last hour of work. Nevertheless, it is clear that 
as a general rule women’s output is considerably less than 
that of men, since both on time and piece rates their wages 
are generally 50 per cent. below those of men. 

The main advantages are :— ° 

1. Their greater dexterity in certain processes where small 
fingers are an advantage. This has been a considerable factor 
ia the employment of women in such processes as assembly 
work in the electric lamp trade. 

2. Cheapness of their labour. j 

3. The larger supply of unskilled workers to draw upon. 

The Future of the Trade.—In those processes which аге euit- 
able to women, the possibilities of extending their employ- 
ment are great. In the more skilled 5 however, where 
a longer training is necessary, it depends how far women 
choose to utilise the present opportunity of becoming highly 
efficient workers. 
almost entirely in unskilled processes, and the trade has been 
essentially one for young persons, the majority of the girls 
leaving the trade soon after the age of 19. It is difficult to 
foretell the state of trade after the war, but in view of the 
accumulation of private work which cannot be done at pre- 
sent, employers rely on its being good for at least a year or 
two, and they, therefore, expect to absorb the men returning 
from the Front as well as the new women that have been 
taken oh. Two firms stated that after the war it was much 
more likely to be a case of taking on new men in addition, 
than of dismissing the new women. 

On the whole, there is little definite evidence up to the 
present of the actual displacement of men by women owing 
to the war, and the increase in the number of women is 
mainly due to a temporary increase of production. The trade 
unions, however, state that of recent years there has been 
an increasing tendency to bring women into the trade, and 
in view of the fact that women are unorganised, they are 
pessimistic with regard to the future. fearing that the in- 
crease of female labour will lead to a fall in the standard of 
wages, and to male unemploymant after the war. Much will 
depend upon the attitude of the women themselves. 


Industrial Fatigue. 


The report of the Committee on Industrial Fatigue 
was also received by the Economic Section. 


In the course of the discussion on the report, Prof: KIRKALDY, 
who was in the chair, referred to Mr. Lloyd George's speech 
at the Trade Union Congress, in which regrettable incidents 
on the part of the workers were mentioned. Prof. Kirkaldy 
said it seemed to him that some of the unrest and some of 
the diminution of output was due to the fact that our Labour 
force was improperly organised. He was certain we should 
not get the best resulte from our munition workers until the 
subject of fatigue had been properly considered, and the 
workers’ time and energies 60 organised that they got proper 
leisure and proper recreation. 

Dr. Т. M. Leece (Medical Inspector of Factories under the 
Home Office) said he had been «truck by the wonderful spirit 
of the workers, and in his opinion it was that that sustained 
them in their additional work. His experience was that where 
there was no fast-running machinery there were no obvious 
signs of fatigue. 

A rather pithy sentence from the speech of Prof. B. MOORE 

ran something as followe: Over-working of men might have 
been excused when we thought we were in for a hundred 
yards' race in this war; but we now found it was a four-miles' 
race, and must organise the workers accordingly. We ought 
to organise on the lines of putting more men on the work. 
Far more work was done in three eight-hour shifts than in 
two 12-hour shifts. 


The Heating of Iron when Magnetised at very High 
Frequencies. 
By N. W. McLacatan, B.Sc., А.МІЕ.Е. 
(Section G.—Abstract.) 


The present paper is the outcome of teste made by the 
author to ascertain the magnetic behaviour of Stalloy and 
Lohya at very high frequencies, using a Poulsen arc generator. 


Hitherto women have been employed. 


Tests have been carried out at frequencies between 8 x 10°. 
and 5 X 105 periods per second. Although the apparent 
maximum flux density is small, owing to the ecreening effect 
of eddy currents, the rate of rise of temperature of the iron 
is very large on account of the high frequency of the mag- 
netising current producing correspondingly large hysteresis 
and eddy-current losses. PM 

Theoretically the eddy-current loss (which is the larger of 
the two at such high frequencies) for a given thickness of 
plate and number of turns per centimetre length, is propor- 
tional to the square root of the frequency, specific resistance 
and permeability, and to the square of the magnetising current. 
Moreover, eince the frequency of the oscillations in the shunt 
circuit of the generator increases with the current* (for a 
given value of the capacity), and the loss increases as the 
square root of the frequency and the square of the current, 
it was essential, in order to obtain a large heating effect, that 
the current should be large. . 

The Poulsen arc generator circuit is arranged as shown in 
fig. 1. The field-magnet coils producing the magnetic blast 
are in series with the copper-carbon arc, which burns in an 


Main Crreuit 


Fic, 1.—ARRANGEMENT OF POULSEN GENERATOR CIRCUIT. 


atmosphere of coal gas. The air gap between the poles of the 
magnet is 19 mm., and the electrodes are each 15 mm. in 
diameter. 

The oscillatory or shunt^circuit is connected across the arc 
and consists of one or more Moscicki condensers and a plate- 
glass condenser, a variable inductance for tuning to the 
desired frequency, a magnetic heater (to which reference is 
made hereafter) or other apparatus for demonstration purposes, 
and an ammeter to read the current. | PE 

In order to ascertain the frequency a loose coupling is 
made between the variable inductance and the coil of a 
Lorentz wave-meter. The wave-length is then determined by 
adjusting the variable condenser of the wave-meter until 
resonance is obtained. 

By using various wave-meter coils, it is possible to analyse 
the current in the ehunt circuit. If the coil constante are 
known, the relative magnitudes of the fundamental and the 
various Harmonics can determined. The most prominent 
harmonics are the second and third. Since there is an even 
harmonic, the positive and negative half waves are not similar. 
However, by adjusting the arc length so that the current 
through'the arc is as large ae possible for steady burning, the 
harmonies may be reduced. "E 

The heater, fig. 2, consists of a glass tube 14 in. in diameter 
oa which is wound 20 turns of 22 s.w.G. The tube contains 
a bundle of iron strips or wires and also a quantity of water. 
The ends of the tube are plugged by means of rubher corks. 


Fia. 3.—CooLina CURVE 
гов MILD STEEL. 


Fic. 2.—MAGNETIC HEATER. 


In order to demonstrate the losses in the iron, one of the 
heaters is inserted in the shunt circuit (fig. 1). A short time 
after the current in that circuit is switched on, the water 
begins to boil. Thus the iron strips when magnetised act in 
a ак similar manner to the fire tubes in а locomotive 
boiler. . 

Another form of heater, by means of which water can be 

Пед, consiste of a coil of wire wound on an iron tube. 

The sizes of the heaters are limited by the power available 
from the Poulsen generator. | 

At euch high frequencies, viz., 8 X 10 periods per second 
and over, the accurate determination of the losses in the iron 
is a very difficult matter. It can be shown experimentall 
that, for values of the apparent magnetising force from 
up to 6 с.а.в. unite, no serious error is involved in taking the 
watts lost as the product of total current through the circuit 
and voltage due to the iron alone. Several coils, some having 


* When the inductance in the shunt circuit decreases the 
current and frequency increase, and vice versa. 
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cores of Stalloy and others of Lohys, have been constructed in 


such a manner that the effect of the non-ferric portion of the 
core and the IR pressure-drop is negligible, and the watts lost 


per kilogram obtained in this way. 


By using a modified 3-voltmeter method of measuring power 
and assuming the voltage to be sinusoidal, it may be demon- 


strated that the power factor for the coil is nearly unity. 
Thus the energy current is practically equal to the total cur- 


rent, while the true magnetising current is a fraction of the 


latter. 

The losses in:the iron might also be estimated by lagging 
the heater well to minimise radiation, and passing a quantity 
of water through in a certain time, maintaining the inlet and 
outlet temperatures constant. Provided the difference of tem- 
perature was fairly large, say, 30 deg. C., the watts lost per 
kilogram ought to be obtained fairly accurately. This pro- 
cedure could only be adopted in cases where a sufficient rise 
iu temperature was obtainable. 


THE RECALESCENCR POINT Ar). 


When iron is heated above a temperature of about 700 
deg. C., i.e., above the point Aci“, it passes from the alpha- 
state to the beta-state. The former is magnetic while the 
latter is non-magnetic. Just before reaching the point Ac), the 

rmeability, provided the magnetising force 18 weak, say, 

.4 C. 6.8. unit, increases very rapidly for a comparatively small 
increase in temperature, attains a maximum value somewhat 
after the nature of a resonance curve, and then suddenly 
drops to unity when the iron reaches the non-magnetic state. 
This is illustrated in fig. 4. For stronger fields, say, 4.0 c.a.s. 
units, the increase in permeability is comparatively small. 
This case is illustrated in fig. 5. 


450-4 C.G.S ent. 


Permeb ity p. 


H=4:0C6.8.units. * 


Fra. 4. 
PERMEABILITY- TEMPERATURE CURVES, 


FId. 5. 


The following experiment illustrates the increase in per- 
meability up to à certain temperature and the decrease at 
higher temperatures: : 

A ring of Lohys, of 4 in. external diameter, 31 in. internal 
diameter and 0.86 mm. thick, is covered on both sides with 
asbestos rings and wound with copper wire. In order to pre- 
vent short-circuiting on the iron, the wire is wound lightly 
and the whole ring squeezed up jn a vice, thereby diminishing 
the thickness. This procedure also lessens the area of the 
non-ferric portion of the ring, which must be as small as 
possible if quantitative results are to be secured, owing to the 
small apparent. permeability of the iron at such very high. 
frequencies. The ring is connected up in the oscillatory 
circuit of the Poulsen generator with a voltmeter across its 
terminals. 

When the current is switched on in the shunt circuit it 
attains a certain value. At the same time the voltmeter 
records the value of the voltage across the coil. The tempera- 
ture of the iron increases rapidly until a point is reached, 
when the current falls steadily and the voltage rises until 
both become stationary. On the attainment of a still higher 
temperature the current rises until it reaches a definite higher 
value. When the current increases, the voltage decreases 
until it attains a steady value. 

The first decrease of current, with its corresponding increase 
in voltage, 1s due to augmentation in the apparent perme- 
ability caused by rise in temperature. The subsequent rise 
in current, with its corresponding decrease in voltage, is due 
to diminution in the apparent permeability caused by a still 
further inerease in temperature. 

The approximate figures given below will enable the changes 
to be followed more easily :— 


Baas: Bmax; pa Watts per . Frequency 
apparent. apparent. apparent. kilogram. per second. 
3.500 21 170 48,000 19 x 10° 
4,300 17 250 44,000 17 x 16° 
3,200 25 130 57,000 2˙1 x 10° 


*ac; is that point on the heating curve of iron corresponding 
to the recalescence point Ar; on the cooling curve. Fig. 3 


shows the nature of the cooling curve for mild steel containing: 


0.02 per cent. carbon. In this case there are three recalescence 
points or points of arrest, viz., Ars, Arz, Ari. 

+ The iron being red-hot. 

t The author has not ascertained if the foregoing method 
of estimating the losses, viz.. product of volts on coil and 
amperes through it, holds for frequencies lower than 3 X 10? 
periods per second, and apparent niagnetising forces greater 


than 6 c.G.s. units. Moreover, in adopting this procedure in 


the present instance the losses inay be too large. 


_ Bmax calculated on the assumption that the magnetism 
is uniformly distributed across the section gives an apparent 
value, while Hmax calculated from the total current is not the 
true magnetising force, since the true magnetising current is 
a fraction of the total current. | 

In calculating the above quantities the wave forms of the 
current through the coil and the voltage across its terminals 
have been assumed to be sinusoidal. If.the current wave 
was sinusoidal, the E.M.F. wave would be peaked, and the 
form factor greater than 1.11. This would mean a reduction 
in the apparent values of Bmax as given in the table. 

An inspection of the table shows that the apparent perme- 
ability increases 30 per cent. with rise in temperature up to 
a certain point, the watts lost per kilogram decreasing 9 per 
cent, For a further rise in temperature the apparent perme- 
ubility decreases 50 per cent., its value being lower than that 
at norinal atmospheric temperatures, while the watts lost 
per kilogram increase 30 per cent. : 


Transformer Core Loss as affected by Triple Harmonics, 
By H. M. Lacey, B. So., and C. Н. SruBBIN GS, B.Sc. 
(Section G.—Abstract.) 


This paper described experiments conducted in the Siemens 
Electrical Engineering Laboratory, King’s College, London. 
The object of these experiments was to investigate the effect 
of triple harmonics upon the core losses in transformers. 

An alternator giving approximately a sine wave was three- 
phase star connected to a three-phase choking coil. The star 
centres were also connected through a switch. Current- 
measuring resistances were inserted in the neutral and one 
of the outer leads. Voltmeters and ammeters were also in- 
serted as required. Two experiments were made :— 


(1) With the switch in the neutral wire open. 

(2) With the switch in the neutral wire closed. 

In each case the wave forms of phase amperes, phase volts, 
and in the second case_amperes in the neutral wire, were 
taken by means of a Kelvin quadrant electrometer and a 
centact-inaker. | 

The curves thus obtained were remarkable in many ways. 
In a balanced three-phase star system, the algebraic sum at 
any instant of the currents in the three arms will equal three 
times the value at that instant of the third harmonid in one 
of the arms. neglecting higher harmonics. It is thus obvious 
that in the first case, where the centre of the star'is insulated, 
the presence of third harmonics would be a direct contraven- 


tion of Kirchhoff's First Rule. The accuracy of this conch- 


sion is clearly verified by the experimental results, for an 
analysis of a mean curve drawn to exclude the ripples or 
95 55 harmonies gave (Case I) the following: — | 
Volts: | 

3rd harmonic, 48.9 рег cent.; 5th harmonic, 4.12 per cent. 
Amperes: — 

8rd harmonic, 3.6 per cent.; 5th harmonic, 21.1 per cent. 


Thus we see that while the triple harmonic in the current . 


curve is (within the limits of accuracy) completely suppressed, 
it is very pronounced in the volt curve. 


Taking the second case in which any third harmonic in the 
current is allowed to escape along the neutral wire, we obtain 
(Case Il) the following results from an analysis of the 
curves :— | 
Volts : | 
3rd harmonie, 5.07 per cent.; 5th harmonie, 2.88 per cent. 
Amperes: 

3rd harmonic, 48.2 per cent.; 5th harmonic, 13.94 per cent. 

Also the wave of current in the neutral wire was practically a 
pure sine wave of triple frequency, thus amply justifying the 
statement that the triple harmonic escapes along the neutral 
wire. Its amplitude was also found to be approximately three 
times that of the third harmonic in the current curve. It is 
very significant also that the percentage triple harmonic in the 
voli curve in Case I is practically the same as that in the 
current curve in Case II. It would, therefore, appear that the 
triple harmonic is inevitable, and if suppressed in the current 
curve is forced into the volt curve. 

Fig. 1 shows the wave-forms obtained when the centres of 
the stars were insulated. The volt and current curves are 
marked v and I respectively, and the induction curve was 
obtained by integration of the volts, copper drop being 
negligible. The presence of the third and fifth harmonics 10 
the volt and current curves respectively can be clearly seen 
from the diagram, the third harmonie causing the volt curve 
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to descend below the zero line:at-one point. Fig. 2 gives the 


wave forms obtained with the switch in the neutral wire 
closed. The third harmonic is very pronounced in the current 
curve, and the current in the neutral wire is represented by 
the dotted line. 

The' question now.arises as to what effect this will have 
upon the hysteresis and eddy-current loop for the iron cores 
of the choking coils. 

Fig. 3 shows the loops obtained from the curves; these are 
nof in B and H units, but they are both drawn to the same 


scale. The extraordinary shape of the loop for Case I is 
largely due to the triple harmonic in the volt curve. 

lhe following readings were taken :— 

Case I.—Line volts, 185.5; magnetising current per phase, 
3.9 amperes. 

Case II.—Line volts, 186.0; magnetising current per phase, 
4.88 amperes. | 

Value of B mex in Саве II is 1.144 times the value in Case I. 

In order to compare the core losses in both cases, the areas 
of these loops were found, and are in the following ratio :— 


Area of loop 1 = 0.775 X area of loop 2. 


It will thus be seen that a saving of 22.5 per cent. in the core 
loss is effected by insulating the neutral point. The actual 
value of B for this percentage saving was not actually deter- 
inined, but the shape of the loops obtained indicates a value of 
В га: for Case II of approximately 15,000. 

Each reading on the volt curve was multiplied by the corres- 

mding reading for the current, and the average watts thus 
ound for each case. These watts are dissipated in core loss, 
copper loss being negligible, and they were found to be as 
follows: | " 

Case I, 54.2 watts. Case II, 71.5 watte. 


The ratio of the losses thus obtained gives the value 0.757, 
which is sufficiently near the figure obtained by the other 
method to justify the supposition that this is correct. 

The experiments thus show that the losses in a transformer 
аге considerably reduced by employing an insulated neutral 
point. Also, they may be made to give the same voltage with 
a smaller value for the induction density. 


Radiotelegraphic Investigations, 
(Section A.—Abstract.) 


The rt of the Committee shows that the war has had 
a very direct effect on radiotelegraphic investigations. About 
the beginning of August, 1914, private wireless telegraph 
stations throughout the Empire nearly all stopped е 
statistics, while naval and other Government stations stoppe 
all merely scientific „ A few stations in India, Aus- 
tralis, Canada, the West Indies, and the United States are, 
however, still at work. | 

The fact that the Committee’s programme for the collec- 
tion of statistics three days a week in all parts of the English- 
speaking world, and in a few other countries, has been inter- 
rupted after only three months of work diminishes. sowed 
the scientific value of such statistics as have been collected. 
It also implies considerable financial loss. The extensive 
echeme of special observations projected for the occasion of 
the solar eclipse failed almost completely in the countries in 
which the eclipse was visible. | | , 

The day-by-day statistics collected in the period April to 
July have been partially analysed. The, conclusions drawn 
from these observations yield information which will guide 
the Committee, when the time comes, to further attacks on 
the problems concerned. un 

Analysis of Records of Strays.—The principal and most 
universal fact is that the strays heard in the dark hours are 
much more numerous and louder than those heard during 
daylight. If curves be drawn showing the amount of disturb- 
ance to telegraphic work from hour to hour, the lowest point 
usually falls a little after mid-day, and the highest point of 
the convex part of the curve occurs a little after midnight, 
in nearly stations north of the Equator. Unless local 
weather conditions are producing great disturbance, the 
change from night to day conditions and vice versa in stations 


north of the Equator lags behind the sunrise and the sunset. 


At eome stations south of the 


, Equator, e.g., Cocos Island, the 
opposite rule seems to be usual. | 


eriods of Excessive Disturbance.—Occasionally the radio-: 


telegraphic work at a station is rendered ulimost or quite 
impossible for a period, by strays of vigour and number 
greatly exceeding the average. These occurrences ure for 
brevity called X storms," th 


tive designation for stray or atmospheric. An analysis 
of the records has shown that X storms occur within the 
same two or three days over very wide areas. Occasionally . 


X etorms are reported almost simultaneously at places several 
hundred miles apart, but more usually the X etorms occurrin 
at such distances are separated by several hours. 


e term "X being an alterna- · 


Periods of. 


severe strays coincide with periods of low barometer, high: 


wind velocity, rapid change of temperature, 
and, especially, rapid barometer fluctuations. ese meteoro- 
осы conditions are precisely those that accompany ог pre- 

de thunder storms and line squalls; and, in fact, the records 
of the Meteorological Offices, and of the observers reporting 
to the Committee, all lead to the conclusion that X storms are 
often associated with thunder storms at places not very far 
distant. Sometimes all the symptoms of thunder weather 
except thunder and lightning may be present in a locality and 
a heavy X storm be recorded. 

It 1з well known that the unstable atmospheric conditions 


eat rainfall, 


bringing thunder weather sometimes move at a relatively slow . 


rate from place to place, and may have their movements 
traced by ordin methods of meteorology. The analysis of 
the radiotelegraphic records shows that such 
weather can be anticipated several days in advance. 

A report received from the wireless-telegraph station of the 
Government of Australia situated at Esperance states that 
during the day-time rain is preceded in at least 80 per cent. 
of cases by intermittent turbances. Strays of varying 
strengths may be heard from 6 a.m. to sunset for one or more 
consecutive days prior to rain. 

This conclusion is borne out in other ways by some of the 
records forwarded to the Committee. There is evidence that 
north-west winds on our Atlantic coasts, especially in the 
winter, are associated with strong strays at Irish stations and 
at sea. The atmospheric convection produced by the land 
may be sufficient to account for this. Mr.-R. Ricci, of the 
Marconi Co., who has made reports on two trips round the 
world, during which he made especially careful daily observa- 
tions, states that in mid-ocean strays are, ав a rule, very few 


convective . 


-+ 


and feeble both in the day and in the night; but that when . 
the edge of a mountainous continent is approached strong, 


and even continuous, strays are normal. In this something 
must depend on the direction of the prevailing wind relative 
to the land—a matter that will be inquired into later. 


The months of the greatest X storms in the Mediterranean ` 


- 


are shown by the records to be September and October, the . 


months of cyclonic weather. 

As a whole the statistics show that there appear to be two 
kinds of X storm occurring in the day-time: (1) Those pro- 
duced by convective conditions in the atmosphere within, 
perhaps, a hundred miles of the etation, which may be termed 
local X storms; (2) those originating at a distance. Regarding 
the first class, in general, we may conclude that the observa» 
tion of strays in the day-time constitutes a method of feeling 
the fringe of a region of convective weather, and so anticipat- 
ing thunder and rain a day or two in advance. This ability 
to prophesy the advent of thunder weather is well known and 
is as old as wireless telegraphy iteelf; but hitherto it has been 
thought that the electric discharges at a great distance were 
responsible for the strays heard at the station attempting to 
prophesy. The present analysis indicates, rather, that at any 
rate in the day-time the strays are frequently due to very 
local discharges, often too weak to give noticeable lightning or 
thunder, but definitely indicative of an approaching period of 
instability in the atmosphere. 

The second kind of X storm is not of etrictly local origin, 
but is sometimes traceable in the stray observations made 
hourly at the Malta station of the Eastern Telegraph Co., and 
the Sierra Leone station of the African Direct Telegraph Co. 
There is evidence that on certain occasions the same cause is 


affecting both etations though they are separated by 2,500 . 


miles, mostly acrogs mountain and desert. 


As regards disturbances observed at night-time, these are 


also frequently very local and due to convective weather, but . 


there is probably a greater proportion of non-local storms 
than appears in the day records. In this connection may be 
noted a report from Australian stations thrt the worst and 
most continuous type of disturbance (apart from local thunder 
storms) occurs on calm nights when the sky is blue and etarry. 

As а contrast to the prevalence of strays during convective 


weather may be instanced the fact, reported by Lieut, E. R. 


Macpherson from Sierra Leone, that a very dre wind. which. 


blows periodically for several days on the West Coast of Africa . 


causes an almost complete cessation of strays immediately it 


starts and allows of their resumption iminediately it stops. 
On the other hand, the monsoon period on the same coast. 


is one marked by great X storms. 

Graphic Records.—Many observers have made for the Com- 
mittee precise observations of individual strays by making, 
on lines graduated to represent time, marks corresponding to 
each stray as heard in the telephones, the zero of time being 
fixed by aid of radiotelegraphic time signals within range of 
the observer. Comparison of the records made in the British 
Isles has shown that on an average night many of the strong 
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strays are heard by all the observers, and on days free from 
X storms the same remark applies. Coincidences have also 
been noticed between pairs of American stations not too 
widely separated. The analysis for very distant stations has 
not yet been carried out except for a very few in Europe. For 
би» in the month of June, 1914, coincidences have been 
tra in the strays heard at Southampton and Dresden, 
. Gibraltar and Dresden, Guildford and Malta. A proper investi- 

ation of the meteorological conditions accompanying or 

etermining the periods when strays are heard simultaneously 
at places very wide apart has not yet been made. 

Auroral Displays and Magnetic Variations.—Reports from 
officers in the wireless telegraph stations of Alaska show that 
the appearance or disappearance of aurorm caused no unusual 
disturbances. No trace of the 27-day period of magnetic varia- 
tions or of any nearly equal period has as yet been found. 


The Capacity of Aerlals of the Umbrella Type. 
By Pnor. G. W. O. Howe, D.Sc. 
(Section G.—Abstract.) 


In a paper read before the. British Association at Sydney 
last year the author developed a method of caleulating the 
capacity of radio-telegraphic antenne. In addition to describ- 
ing the method in general, curves and formule were given 
so that the capacity of aerials of standard types could be 
determined in a few minutes. The umbrella type, however, 
was not specially considered, and it has since been suggested 
to the author that the usefulness of the paper would be 
considerably increased if curves and formule could be given 
for aerials of this type. The method is briefly as follows :— 
The whole aerial is assumed to have a uniformly distributed 
charge, and the average potential of the whole aerial under 
this fictitious condition is then calculated. It is assumed that 
if the total charge, while remaining unchanged in quantity, 
ba allowed to have its own natural distribution, it will assume 
& uniform potential approximately equal to this fictitious 
average potential. The proximity of the earth is taken into 
account by the method of images. Tables and curves are 
given for aerials with from two to six ribs and for various 
angles between the ribs and the vertical. With these curves 
und ihose given in the original paper, each of the nine com- 
ponent potentials of any given aerial of the umbrella type can 
be read off and the resultant average potential determined. 
The method is then applied to two practical examples, one a 
simple aerial with six single-wire ribs and the other a more 
complicated case in which each of the five ribs consists of a 
four-wire cage, the size of the wire being different from that 
used for the central vertical wire. 

Tests on actual aerials have shown that the values of the 
capacity ae calculated by the author's method agree with the 
measured values within the errors of observation and of esti- 
mation as to the allowance to be made for connecting wires, 
etc. 


Committee on Gaseous Explosions. 


Owing to the war, the completion of the equipment of the 
new laboratories of the Imperial College of Science and Tech- 
nology has been seriously delayed, and the investigation of 
many problems of importance has had to be postponed. Also, 
many of the members have been engaged on work for the 
Government, so that researches on questions under considera- 
tion have been either prevented or interrupted. The com- 
mittee, therefore, is not in a position to present a report to 
the Association this year. The general work of the Committee, 
however, has gone on; and during the session three meetings 
were held at the City and Guilds (Engineering) College. 


Exposure Tests of Light Aluminium Alloys. 
By Pror. Ernest WILSON. 
(Section G.—Abstract.) 


The physical properties of certain light aluminium alloys 
have formed the subject of reports during the last fourteen 
years. In order to investigate the influence of exposure to 
London's atmosphere, a specimen of each alloy has been 
placed on the roof of King's College, London. All the speci- 
mens are in the form of wire 0.126 in. (3.2 mm.) diameter. 
Commercial Aluminium. A specimen has steadily increased 
its electrical resistance by 17.2 per cent. in 13 years. 

Copper.—It has already been pointed out that the electrical 
resistance of the copper series in a given time increases with 
the percentage of copper. One specimen containing 2.61 per 
cent. of copper had so far corroded in 1911 that it broke quite 
easily. Another speciinen containing 1.86 per cent. of copper 
has now so far corroded as to become practically useless as an 
electrical conductor. The tests emphasise the opinion already 
expressed that alloying commercial aluminium with copper 
except in 1 5 de WHEN be recommended. 

opper-Manganese.—Three alloys containing from 0. | 
0.09 Cu and 0.05 to 1.78 Mn have steadily Aach ‘then 
electrical resistance by about 10 per cent. in 14 years. The 
specimen with the highest percentage has a breaking load 
of. 5 Do pad i apparently in good condition. 

Opper-Nickel.—A specimen containing 1.08 per cent. 
and 1.29 per cent. Ni has somewhat ie 16 куе Жуй 


resistance—the percentage baing BON 12.4, as against 19.4 in 
1908. Its breaking load was 45,900 lb. before exposure. 

Copper-Zinc-Nickel.—One specimen containing 0.11 Cu, 1.77 
Zn, 2.01 Ni, has varied its electrical resistance as shown by 
the following figures :— 


Year 1901 .. 1903 . 1904 .. 1908 .. 1911 .. 1913 .. 1915 
962 .. 995 .. 1013 .. 1285 .. 1125 .. 1102 .. 1102 


Copper-Manganese-Magnesium.—The alloy known as Dura— 
lumin " is stated to contain about 0.5 Mg, 3.5 to 5.5 Cu, 0.5 
to 0.8 Mn. А breaking load as high as 90,000 lb. can be 
obtained according to treatment. The specimen exposed has 
steadily increased its resistance by 9.6 per cent. in four years. 
It is, however, so brittle that a small loop cannot be bent 
without fracture. 

The author was unfortunately unable to report on the 
copper specimen, as it had been stolen from the roof. 


——— ———MMM—— — 


The Cadmium-Vapour Are-Lamp. 
By DR. H. J. S. SAND, 
(Section В. - Abstract.) 


The cadmium-vapour arc-lamp exhibited, the use of which 
was recommended for polarimetric and other purposes, is com- 
parable in general principle with the well-known mercury- 
vapour lamp. The lamp is constructed of quartz-glass, and 
the cadmium 1s freed from oxide and dissolved gas by a process 
of filtration while at the pump. It is hindered from adhering 
to the glass by the presence of a small amount of a loose 
powder (zirconia) in the lamp. The metal is melted by 
external heating before starting, and maintains itself in the 
molten condition by the heat of the current. Once started the 
lamp may be kept burning for an indefinite time. 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. | 


Portable X-Ray Apparatus. 


The constantly extending employment of the X.rays has pro- 
moted a demand for portable sets of apparatus, and this has been 
met bythe GENERAL ELECTRIC Co, LTD., of 67, Queen Victoria 
Street, E.C., with their Dabilier” outfits, of which one is illus- 
trated in fig. 1. These are complete sets suitable for all classes of 


Еб. 1—DUBILIER PORTABLE X-Ray SET. 


X-ray work, and operate on either D.C. or АС. circuits between 
55 and 250 volts, connection being made to a lampholder or wall 
socket, so that they can be used almost anywhere, and taken to the 
patient instead of the patient being taken to the apparatus, The 
current consumed is &mall,and the outfit is suitsble for both 
fluoroscopy and radiography. Two patterns are made, one for 
general work, and the other, as illustrated, more particularly for 
dentistry, the latter also having an adjustable spark-gap for high- 
frequency treatment, and an attachment for cautery. 
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‘‘Qaead” Electric Fires. 


In our issue of July 9th we illustrated the new type of heating 
element that has been introduced by Messrs. IKIN X EADS, LTD., 
of 47-57, Marylebone Lane, Oxford Street, W.; we are now able to 
reproduce photographs of some of the various patterns of electric 
fires which they have developed, and in which these elementa are 
used. The elements are standardiced at one kilowatt each, ard are 


t 


— _ 


eee 


Fig. 2.—"QuEAD" FIRE, PATTERN Q 10 


guaranteed for three years ; they work at red heat, and therefore 
should satisfy those who are attached to the coal fire, whilea 
further advantage which they share with the latter is the facility 
for keeping food warm on the top ofthe" fire" Fig. 2 shows 
a fixed pattern of fire, for a moderate- sized room, with a detachable 


~ 


FIG. 3.—PORTABLE FIRE, Q 4. 


shelf for utensils ; each heating bar is controlled by a separate 
switch. Fig. 3 shows a portable model. Many other patterns are 
made to suit different requirements, from the "handy fire" for 
bathrooms, &c., taking one kilowatt, to the heavy pattern taking 
4 kw. When there are three elements, as in fig. 3, two of them 
are controlled by two switches, and the third is controlled by the 
main switch, so that three degrees of heat are obtained. 


LEGAL. 


MUNITIONS COURT CASES. 


AT the Oldham Munitions Court last week, Messrs. Ferranti, Ltd., 
electrical engineers, of Hollinwood, complained under Sec, 4, Sub- 
Sec. 5, that Henry Tate, a transformer coil winder, had not worked 
diligently during the ordinary working hours, and had refused or 
neglected to obey the lawful orders of з person having authority 
over him. It appeared that he had been employed in the winding 
shop on transformer work, and his charge hand had to remove 
him to another part of the winding shop where he ‘could be 


under the actual observation of the foreman. He behaved fairly 
well until September 14th, and then asked to be paid пр, He was 
told to get on with his work and settle down to it. He did little 
work that day, and next morning he was in the works at seven 
o'clock, but did no work. Those over him reasoned with him aud 
used every endeavour to get him to work, but failed. On Sep- 
tember 14th, said Mr. Riley, foreman, Tate only wound nine coils, 
whereas he should have done 19 or so. On the following day 
Tate said he did not intend to work. Tate told the Court his 
ambition was to get on armature winding iustead of the work he 
was put on. The Court held that Messrs. Ferranti had fully made 
out their case and fined Tate 10r. 


AT the same Munitions Court, last week, RICHARD HOLLINS, iron 
turner, employed in the Oldham Corporation tramway department, 
complained that his discharge certificate had been unreasonably 
withheld. ' 

Мв. DUGDALE, general manager of the tramways, said that if 
the man left the department they would have no one left to attend 
to the bearings of the care. Mr. Dugdale had been in communi- 
cation with the Ministry of Manitions, and the man Hollins had 
received a communication from the Ministry etating thut the 
national interest could best Ъз served by his remaining at present 
in the employment in which he was now engaged. 

HoLLINS told the Court that he desired to leave to better 
himself financiallv. | | 

The seriousness of the position, if Hollins left, was pointedlout 
by Mr. DUGDALE, who also pointed to the number of fitters and 
skilled men who had left the department for munitions work. Mr. 
Dugdale suggested that as his department was conveying workmen 
to and from work on munitions, it came under the clause “an 
establishment employed on, or in connection with, munitions 
work.” The CHAIRMAN said that was mu^h too wide. A 

Eventually Hollins was given a certificate to the effect that na 
discharge certificate was required by hím, but the CHAIRMAN said 
that the Court would be very'glad if he would go back to his 
work in thetramway department. Aat tis 


BROKEN LAMP STANDABD. 


A QUESTION of dual responsibility was raised in an action heard by 
his Honour Sir W. Lucius Selfe, in the West London County Court, 
on Tuesday. The Fulham Borough Council claimed £19 1*. from 
Мезвге. Wm. Whiteley, L'd. and B. Н. Wiuteringham, of 
Battersea. Counsel for the plaintiffs stated that at 8 p.m. on 
January lst, 1915, one of the defendants’ vans was proceeding 
along New King's Road, Chelsea, and collided with & motor- 
car belonging to the other defendant, and the two vehicles fell 
against an electric standard, which was knocked down, and damage 
done to the amount claimed. Both parties were written to as to 
paying the repairs. Whiteleys said the car-driver was at fault, 
and the car-driver cast the blame cn Whiteleys. After evidence as 
to the facts, from which it appeared, that as Whiteley's driver was 
crossing the road, the car came up, and, “ skidding,” rau into the 
van, which toppled over, followed by the car, and felled the lamp 
and standard, his Honour found that Whiteleys were to blame, 
and gave judgment for the Council against them, with costs. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 

- the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


Pocket Dry Batteries. 
I noticed in the last issue of your paper, of which I am a regular 


reader, Howard Berry commenta on the remarks made by " Dry 


Battery Manufacturer on the voltage of dry pocket batteries. 

I may mention that, like Howard Berry,” I have for a good. 
number of years experimented with the making of dry cells as 
a hobby, aud can also obtain at will voltages from 1'2 to 2°2 with 
a single cell of overall dimensions 23 in. high by { in. diameter. 
But the point is this: he does not state how long they will remain 
in that condition when not in use, which is, I believe, the principal . 
factor. I may also mention that I have at the present time 
pocket lamp batteries that have been in use since January lst ; 
of course they have been used only when necessary. 


Robert Porrill. 
London, N.E., September 24th. 


Telegraph and Telephone Tariffs. 


Although, generally speaking, the increase in taxes and rates 
causes no consternation, it is a matter for surprise that the. 
technical Press has not in this instance pointed out that one way 
t» make money is not to lose it. . : 

The National Telephone Co. in 1911 paid the Government over 
£353,000 in royalties, and 6 per cent, on a greater of its. 
capital ; soon after the system passes into the hands of the Govern- 
ment the surplus on the year's working is less than the amount 
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réceived in Royalties from the National Telephone Co., therefore 


` the rates are to be increased. 


^ 


Rather than sink this huge eum annually in inefficient methode, 


` до you not think it reasonable to suggest that an independent board 


of business men, skilled in this kind of work, should be given control, 


‚ от better still, resell the plant to the old management? 


Economy with Efficiency. 
[We pointed this out long ago, while there was still time to 


prevent the loss, and urged that, if the transfer must take place, a 


. board of business men should be, given the control of the under- 


taking. 
prius dementat, Parliament will not listen to reason.—EDs. 
ELEC, REv.] 


The A.E.G. Meeting. | 

I heartily concur with Inqujsition's " letter in your laat issue. 
The Electrical Oo. shorn of its British title is the A E.G. Co., of 
Berlin. Yet to the disgrace and shame of the Tungsten Lamp 
Convention, the A.E.G. name is still retained on their liste, and 
this company in England is selling or, rather, offering the lamps 
manufactured by members of the Convention. 

It is a matter for regret that there should still be Englishmen 
who associate themselves in the continuance of this concern. 


Impatient. 
September 21st, 1915. 


The questions raised by " Inquisition ” in the last issue of your 
paper, with regard to the Electrical Oo., Ltd., should not be 


_ allowed to drop until they sre definitely cleared up, at least as 
‚ regarde the names of the manufacturers supplying the goods, and 


any contractors who are drawing their supplies from this quarter. 

After the war we shall have to meet the keenest possible com- 
petition from German electrical manufacturers, who will make 
théir utmost endeavours to recapture trade, and any manufacturer 
supplying goods to this company, and thereby enabling it to 
maintain even the nucleus of a selling organisation, or to retain 
itg connection, is doing a sorry service to the trade, avd to himself 
also, because his business will be immediately cut off as soon as it 
has served ita purpose and he is no longer needed. 

I trust, Sir, that you will continue to move in this matter until 
the trade presents & united front on this question, 


Unitas, 
. September 22nd, 1915. 


Writing as а private individual, happily во placed as to be free 


„ from danger of financial hardehip due to German competition, I 


have always regarded with complete astonishment the attitude of 
the electrical trade since the war towards the А.Е G. Co. When І 
reed the speech of Dr. Rathenau's at the recent A. E G. meeting, 
I came to the conclusion that his hearers must have been either 
drugged with despair or of German nationality. The electrical 
trade bas furnished thousands of soldiers for the war. and some 
of the largest concerns are still struggling with staffs depleted 
of their best workmen at the commencement of the war. Some 
of us have to mourn colleagues as a result of this war, and yet, 
after 12 months, the director of a purely German company, 
English only by a legal device, is able to stand up and declare 
that his premises are still open, aud that his business is in being. 
It is no good begging the question, for we know that the German 
stocks in England have been exhausted months ago, and mv own 
opinion by comparison of the furtive-looking drawings which the 
Electrical Co. now furnish with their'tenders, is that the machines 
they are selling are made and bought in England. I claim neither 
excessive sentiment nor patriotism, but the attitude of mind of an 
English firm who knowinglv sell machines in order to keep the 
Electrical Co. in being after the war is incomprehensible. 

At a music hall the other evening I noticed that quite the most 


popular song was one which shrieked in a minor key about our 


duty to keep the home fires burning till the boys come home, 
and undoubtedly this is & sentiment which is of tremendous im- 
portance in these dark times, 

Without losing our self-proportion in any way whatever, it is 
our duty to our workers who are now fighting for us to stamp out 
once and for all the jumping-off places in England from which, 
after the war, the German concerns will start their eampaign 
menacing the livelihood of the English soldier. 

‘I have no use whatever for racial hatred as a religion, but I 
honestly believe that if one's sense of proportion is to go, the Gott 
Strafe Enoland" is less reprehensible than this nasty furtive 
money-getting. 

I do not think any deoent Englishman will materially disagree 
with the above attitude of mine, and if so, is there no way of 
definitely tracking down the people who are selline machines to 
the German companies? I до not know why the B. E. A. M. A. have 
not taken action before, as they, I hear, represent the bulk of the 
electrical trade. 

I would gladly take а page of the ELROTRICAL REVIEW which 
could b» reserved for the names of firms who have not supplied 
for the last nine montbs any machinery whatever to certain firms 
named on this page. "This should help a little, anyway. 


О. No Furtiveness, | 
September 28th, 1915. 


But it was of no avail; quem Deus ти perdere, 


BUSINESS NOTES. — . 


Consular Notes,—GREECE.—The American Сойвп! 
at Athens reports that announcement has recently been made that 
the Government Commission charged with the study of the 
question has recommended the award to the Western Electric Co. 
of Chicago, of the contract for furnishing and installing a central 
station and switchboard at Sslonika and furnishing a oentral 
station at Athens with all equipment, including several thousand 
telephone instruments. The price to be paid by the Greek Govern. 
ment is understood to be in the neighbourhood of £40,000, and 
payments will be extended over a period of several years. 

ADEN.—The American Consul at Aden revorts that an electric 
railway between the various parts of Aden-Tawahi, Maala, Crater 
and Shaikh Othman—wonld undoubtedly pay well upon the com- 
paratively small capital required for its installation. Not only 
would it carry passengers between these places. but aleo freight 
from Tawahi and Crater to the wharves at Maala, The same 
power plant could develop sufficient electricity to supply Aden 
with electric light and power for electric fans, which would tend 
to make life endurable in one of the hottest places on the globe. 

PERU.—The American Consul at Callao reporte that the omm- 
pany known there ав the Empresos Electricas Acociadas (Lima Light, 
Power and Tramways Co.) holds practically a monopoly of the 
electric railway, power and light in Lima, Callao, and several of 
the suburban towns. The company’s revenues from its various 
branches during 1914 amounted to $1.913,468, as compared with 
$1.981.560 in 1913, a reduction of 868.092. The groes expenditures - 
were $1,328 293 in 1914 and $1,420 594 in 1913, representing. an 
economy of $92,371. Ia view of the fact that these results were 
obtained during the most abnormal year in the history of the 
company, and the net receipts of the year under review were the 
largest yet obtained by the company, the year's results were 
highly satisfactory. The two principal factors that affected the 
revenues of the company were the disturbed political situation in 
the first half of 1914 and the consequences of the European war 
during the second half. 

The light and electric power section shows for 1914 a decrease 
in gross receipts of $1,732. A considerable decrease in the revenues 
from the consumption of electrical energy in motive power is to be 
expected during the present year on account of the decreased opera- 
tion or the complete stoppage of the principal consuming factories 
and the closing of other workshops and centres of industry during 
the latter part of 1914. 

Daring 1914 the installation of the fourth hydroelectric unit in 
the Yauacoto generating station wes completed, furnishing four 
units with a total capacity of 10.000 B. p. And the new contract 
for the public lighting of Lima, which has been under negotiation 
for a long time, was also ratified during the year. This contract 
is for a term of 10 years, and fixes the rate of service to be 
rendered at $4,866 & month, or $58.392 a year. The company is 
obliged to provide 660 lemps and 1.600 incandescenta for the ser- 
vices of the city, and to effect all extensione which may be 


normally required by the municinality in the lighting service. 


Such installations are to be made without cost to the municipality 
and remain the property of the company. 

The gross receiota of the urban and interurban tramways 
amounted during 1914 to about £200000, a decrease of about 
£9.000 in comparison with 1913. The gross receipts of the Lima 
urban tramways were about £90,000, or about £3.800 less than the 
preceding year. This section was augmented during the year by 
12 new American-built cars of the latest type. There was a re- 
duction in the revenues of the Lima Cherrillas tramway of about 
£2,350, the gross revenues of the year being about £56,000. The 
branch from Lima to Callao alao suffered decreased revenues to the 
amount of about £35 000. in comparison with 1918. This is due 
to the suspension of maritime traffic and the limitation of business 
in Callao, an essentially maritime port, the traffic of which is de- 
-pendent uvon the volume of business and movement therein. The 
Magdalena Interurban Tramway is the only one that showed an 
increase in the grosa receipts of the vear, being about £7,000 in 
1913 and about £7,500 in 1914. The number of pasrengers 
carried by the tramwavs of the company fell off from 
29.020,888 in 1913, to 28.120,425 for 1914. A dividend of 1 per 
oent. was distributed during 1914 in accordance with the agree- 
ment entered into with the bondholders. The tenth annual report 
of the directors of the Sociedad Eleotrioi de Arequipa, Ltd., shows 
that the lighting service in 1914 returned revenues to the smount 
of about £15,600, or about £770 greater than in 1918. The gain 
in the revenues from the power service during 1914 over 1918 waa 
about E970. 

SOUTH AFRICA.—The American Consul at Port Elizabeth 
reports that the opportanities for increasing American trade in the 
future should be fairly numerous. There is still, however, one 
most essential detail for American exporters to learn. South Africa, 
as a whole, is conservative, and many of its people are most pro- 
nounced in their ideas, and cling tenaciously to them. When the 
products required are more or less similar to lines already eatab- 
lished, and in many instances superior. Awerican salesmen are apt 
to make the mistake of attempting immediately to convince the 
prospective customer of the inferiority of the article he has been 
selling in comparison with the article he wishes him to eell. 
Experience has taught older salesmen in South Africa a better 
method. The product is discussed cautiously until the salesman is 
able to determine what chance, if any, there is of introducing his 
line, If considered favourable, the proposition is presented as soon 
as possible, If only trifling details of construction or finish are 
objected to, and the trade is of reasonable importance, the desired 
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changes are agreed to. If of considerable importance, the salesman 
procures samples and prices, and submits to hie principals for 
decision as to whether or not they can be manufactured at prices 
quoted, or lower. In many staple products standards and patterns 
of long years’ standing are still in use, with little evidence of 
desire to change. The Consul accordingly observes that if American 
manufacturers want the trade they must either make the goode 
asked for, or engage in a campsign of education in connection with 
their products, 

CHINA.—The American -Consul at Shanghai reports that the 
railless electric cars which were placed in the Shanghai Streets 
several months ago by the Shanghai Tramways Co., and subse- 
quently withdrawn on account of the imperfect roadbed have now 
been restored, the roads having been rebuilt with concrete founda- 
tion and surface so as to be able to bear the weight of the cara. 
Five cars are being placed in service on one road. A number of 
improvements have been made in tbe cars since they were first 
placed in service. It is expected that this railless car system will 
be given a thorough test, and if it proves successful other routes 
will be established. Elsewhere the Consul reporte that American 
railway and electrical supplies are being favourably received, and 
large purchases will necessarily have to be made in the near future, 
particularly for the necessary upkeep of the railways now in 
operation. The aggressive local managers of the United States 
Steel Corporation and other American enterprises are alert and 
capable of securing and holding available and desirable trade. 

. BRAZIL.--The American Consul at Bahia reports that work in 
a large hydro-electric plant was practically stopped throughout 
last year. The company constructing it is called the Companhia 
ишеп de Energia Electrica (of which the chief owners are 

lesers. Guinle & Co., of Rio de Janeiro). The!plant is planned to 
generate 25,000 Н.Р, by using a natural fall in the River Para- 
guaseu, near Bahia, but the company has bsen subjected to delays, 
and has asked for an extension of time for ite franchise with 
which to complete sufficient of its plant to generate 5,000 H.P. It 
is hoped that this will be ready in 15 months. | 


Catalogues and Lists.—Messrs. SIEBE, GORMAN 
AND Co., LTD., Westminster Bridge Road, London, S. E.— Illustrated 
pamphlet describing their Vivator oxygen  resuscitating 

ratus, for use in cases of collapse from electric shook, gas- 
pning, apparent drowning, &c. 

Тнв ELECTRICAL SUPPLIES Co, 53, Victoria Street, London, 
8.W.—Catalogue entitled " Concerning Electric Fires,” containing 
illustrations, brief particulars and notes of prices of Qnead and 
Ensign pattern electric fires. 

Мезввѕ. Dick, Kerr & Co., LTD., Abchuroh Yard, Cannon 
Street, London, E.C.—This is a well-produced art publication 
bound in a cover of neat design, in the 40 pages of which is 
given an interesting account of the company, the various works in 
which it oonducts its manifold electrical manufacturing opera- 
tions, and some of the important contracts (electrical, engineer- 
ing, and general contracting) that have been carried out by it in all 
parts of the world. The publication is fully and excellently illus- 
trated, the many half-tones including views of the electric manu- 
facturing works at Preston, and their various departments, the 
Britannia Lamp Works, and the Britannia Engineering Works at 
Kilmarnock. Among the plant illustrated we observe turbo-alter- 
nator Bets for the L. X S. W. Railway, the L. C. C., for Madras and 
for St. Helens, alternators for Japan and British Columbia, the 
power house at Kinlochleven, electrio locomotives for British 
Columbia, H. T., D.C., electric railway work in Lancashire, Thury 
winding gear, steam locomotives, track construction in Mexico, 
electric tramway construction at Mandalay, Walton pumping 
station, the experimental tank of the National Physical Laboratory, 
electrically operated bascule bridge at Deptford Creek, ferro-con- 
crete building work, and reservoir work of the Metropolitan Water 
Board. Many other views show electrical and other machinery, 
and from what we have said, it will be seen that the publication 
contains a representative account by pen and picture of the large 
and varied undertakings carried out by one of the best known 
of British electrical and engineering manufacturing and ооп- 
tracting firms. Editions of the work in Spanish and Portuguese 
are now in preparation. Not а large number of copies of the book 
ate available for distribution, but the firm will be pleased to send a 
copy to any boná fide inquirer on receipt of application. 

Taer BRrTiSH Тномвох-Носвтох Oo., LTD., Rugby.—Illustrated 
price list giving particulars of motor control panels for с.с. 
circuits. ; А 

Messas, A. GALLENKAMP & Oo., LTD., 19/21, Sun Street, Fins- 
bury Square, London, E. C.— Illustrated list No. 65 (8 pages) oon- 


taining full particulars of their improved eleotric laboratory fur- 
naces. 


Insp1a-RUBBER GUTTA-PERCHA AND TELEGRAPH WORKS Co., 
LTD., 106, Cannon Street. London, E.C.— Folder, giving particulars, 
prices, and test resulta, of Hercules dry cells. . 

‘British THousoN-HovsTOoN Co., LTD., 77, Upper Thames Street, 
London, E.C.—A new illustrated price list of Mazda wire-drawn 
lamps. Voltage, wattage, candle-power, dimensions and price are 
all clearly tabulated. All the standard Mazda lamps are included, 
and Maz ia half-watts have a couple of pages to themselves. 
A quite distinctive design in colour adorns the cover, In the 
oharming flight of fancy the sun absolutely doesn't stand the 
ghost of a chance. 


New Zealand Imports.—An Australian newspaper 


states that at a conference of New Zealand Chambers of Com- 


merce early in August a resolution was passed in favour of legis- 
lation to make compulsory the marking of the name of the 
oountry of origin on АП goods imported into New Zealand. — .- 


Bankruptcy Proceedings.—ALEXANDER B. GILLESPIE, 
eleotrical engineer, 499, George Street, Aberdeen, was examined 
in sequestration, before Sheriff Laing. In reply to Mr. 8. М. 
Chrystall (for the creditors) Gillespie explained that he had been 
in business віпоз 1912 in the shop. Previous to that he had been 
in a small workshop. He had a partner for about a year. Не 
first found himself in serious difficulties in 1914, but he had been 
in difficulties all along for want of capital. He had very little 
capital when he started, only a pound or two. He had taken 
things too cheaply, and had one or two bad debts. He had had 
some very big contracts. His liabilities were 4218, and his assets 
846, providing for a се of 32. 6d. in the &. The Sheriff 
administered the usual oath. - | 

T. А. FLATHER, electrical engineer, Leeds.—Ostober 18th is the 
last day for the receipt of proofs for dividend by Mr. H. C. Bowling, 
24, Bond Street, Leeds, the trustee. à 


Catalogues Wanted.—MzssRs. MaRsH BROS., who 
have removed to 41-48, Fargate, Sheffield, where they have fitted 
out a complete electrical showroom, invite manufacturers to send 
them copies of their latest lists of elebtrical accessories, heating 
and cooking appliances. | 


Trade Announcements.—We are informed that the 
Robertson Electric Lamps, Ltd., and Osram Lamp Works, Ltd. 
have been amalgamated, and the business will in future be carried 
on under the title of OSRAM-ROBERTSON LAMP Works, LTD. In 


-oonnection with this almagamation the new company has pur- 


chased the entire interest in the agian dois = 1 Ltd, 
Lemington-on-Tyne, which company will continue under its own 
name ав Бегре. The Osram-Roberteon Lamp Works, Ltd., has 
taken over the obligations of all three companies. 2 

Messrs, JAMES GORDON & Co. removed on Tuesday last to 
larger offices at Canada House, Kingsway, London, W. C. Telephone 
No. Holborn 1195.“ h 

In order to more efficiently cope with extending business, the 
SWEDISH GENERAL ELEOTRIC, LTD., have now opened up a branch 
office at Lloyd's Bank Buildings, Manchester, which will deal with 
all inquiries emanating from Manchester, Lancashire and Cheshire 
districts generally. 


LIGHTING and POWER NOTES. 


Aberdeem.—PRicE INCREASE.— The Т.О. has rejected, 
by 20 votes to 10, the Electricity Committee's recommendation that 
the charges for electricity be increased by 15 per cent. all round, and 
decided that the charge for current for lighting (including public 
lighting) be increased Uy 10 per cent. and the charge for motive 
power (including heating and oooking) be increased by 25 per oent. 


Abertillery.—AxxUAI. REPORT.—The report of the 
Council's electricity undertaking for the year ended March 81st 
last, shows that the income for the year amounted to £2,301, an 
increase of £253 on the previous year; the expenditure was £1,855 
and the gross profit £445, an increase of £340: after deducting 
loan and other charges £1,751, there was a deficit of 21,306. The 
net deficit since the inception of the undertaking to March 31st 
is stated as £4,827; at that date £2,901 had been provided ont of 
the district rate, and a further £620 has since been transferred 
to rate account, leaving £1,306 to be provided for in future. The 
cost per unit sold had been reduced from 4'197d.to 3°649d., and 
the sale had increased by 10,970 units for the year under review. 


Bootle.—PnoPosEeD Loan.—The T.C. has confirmed a 
roposal of the Electricity Committee to acquire for the electrici 
эделе two boilers in course of construction by Messrs. Babpook 
and Wilcox, Ltd. Application is to be made for sanction to borrow 
£8,000, £5,500 being for the boilers and £2,500 to cover cost of 

erection, &c. 


_ Bristol.—Pricz IwcREASE.— The T.C. has increased 
the price of current for lighting by 73 per cent., and for all other 
and combined supplies by 15 per cent., from the date of recording 
the meters for the September quarter. 


Bury (Lancashire).— OVERHEAD CABLES.—The B. of T. 
has sanctioned the placing of overhead cables from Barnbrook, 
Bury, for the transmission of electric current in bulk to the 
Heywood Corporation. As far as possible the tramway standards 
along Bell Lane and Rochdale Old Road will be used. 


Buxton.—The contractors for the electric light at St. 
Mary's new church have asked the U.D.C. for terms for electricity. 
The Council bas replied regretting that it cannot advise the 
placing of a distributor for the supply along Dale Road, and 
suggesting that a cable be laid, if required, subject to the net cost 
being charged to the Church Building Committee, 


Castlewellan. — Prov. Оврев. — The L.G.B. has 
informed Downpatrick Council, that as a result of the inquiry 
reoently held into the application of the Council to be vested with 
powers of an urben authority in order to light the town of 
Castlewellan by electricity, euch power has been granted. The 
Board has also approved of the E. L. scheme and the number of 
lamps to be erected. 
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Carrickmacross.—A limited company has been formed, 
with a capital of £6,000, to purchase the business of the manu- 
faoture and sale of gas and electricity now carried on—the former 
by the Carrickmacrors Gas Co., and the latter by Messers. John 
Me Keever and J. J. McCaul, of that town. The e’ec‘rical plant is 
capable of dealing with 200 average installations ; 25 per cent. of 
this number have already been connected, and orders are coming 
in regularly. The new company takes over important contracts 
for electric supply to the Great Northern Railway Co., of Ireland, 
and the Carrickmacross U. D. C. 


Charleville (Со. Cork).—The public electric lighting 


scheme, which cost about £2,500, has now a revenue of about 
£600. S 


Chesham.— By arrangement with the E.L. Co., the 
U. D.C. has decided to discontinue street lighting. 


Colchester.—YEAR’s WonkiNG.—The accounts of the 
electricity supply undertaking for the year ended March 31st last 
show an increase in the output, 1,658,596 units having been sold, 
аз compared with 1,623,526 during the preceding year. The total 
income was £18,110, an increase of £301. The worked cost was 
£10,297, an increase of £159, and gross profit £7,813; after 
deducting £5,914 for intereat and redemption charges, and writing 
off £1,086 for prepayment installations, there was a net profit of 
£813. The load factor was 20°49 per oent., maximum load 924 KW., 
and the generating plant capacity 2,030 Kw. The total coste per 
unit were 1°49d., and the average price obtained from private 
supply was 2°99d. per unit, public lamps 2:23d., aud tramways 14d. 


Continental.—Rvuss1a.—In a study of the resources of 
the Caucasus in connection with the Russian mobilisation of 
industry, it is observed that the hydro-electric installations in the 
towns of Hagri, Suchum, Novykaphon, Batoum, Artvin, and 
Borzhom have outputs of 540 to 1,500 H.P. They are being turned 
to account at the moment for the usual local requirements ; but 
a portion of their power, it is claimed, should be used for the 
production of chemicals. In the matter of equipping electric fur- 
naces in the Caucasus for the production of nitrates, the Com- 
mission hes entered into negotiations with suitable firme. 

It is stated in the Caucasian Press, that the question of using 
the water power on the Rivers Kuban and Maloi-Latu is being 
considered. The Council of the Caucasian Viceroy has approved 
the chief points of an agreement (with some change of details) 
with Y. Nikolenku, for a period of 75 years, allotting him land on 
the said rivers ; but with the right of the Government to buy him 
out after 30 years. The estimated power of the station is 
45,000 Kw., and exceeds that of all the other electricity works of 
the Caucasus pat together, which aggregate 30,600 kW., not 
counting the plant connected with the mining industries, It also 
exceeds the power of the Larsk station included in the Stewart 
concession, The Nikolenku concern will require a capital of 
15,000,000 roubles, 

SPAIN.—A small electricity generating station has just been 
completed and put in operation at Cindad Rodrigo, by the Sociedad 
Hidroelectrica del Agueda. Certain available water-power near the 
town is being utilised. 

Doncaster.—ANNUAL · ACcounts.—The abstract of 
accounts for the year ended March 31at, of the electricity depart- 
ment, shows receipts amounting to £15,789, as compared with 
£14,344 during 1913-14; the expenditure was £14,494, as against 
£13,329 during the preceding year, and there was a surplus of 
£1,295, as against £1,015 in 1913-14, Under existing powers the 
Corporation can still borrow £874 for the electricity department, 
whilst the undertaking still owes a balance of £69,860 of the sums 
which have been borrowed for expenditure on the works. 


East Ham.—Annvuat Accounts.—The total income of 
the electricity undertaking for the year ended March 31st last was 
£29,859, as compared with £32,737 for the previous year, a 
decrease of £2,878. The expenditure was £18,599, a decrease of 
41,624 as compared with 1913-14. The gross profit was £11,260, 
against £12,514, a decrease of £1,254, represented by £2,878 de- 
ficiency in income, less £1,624 decrease in expenditure. After 
meeting all charges, including revenue contributions to capital 
expenditure, there remains a deficit at the close of the year of 
£365. The Electric Lighting Committee recommends that the 
deficiency be charged to the depreciation and renewals fund, 
Having regard to the decreased consumption of current for public 
lighting and business premises in consequence with the restricted 
lighting order, together with the extra cost of generation, the 
Committee recommends the Council to inorease the charges for all 


current supplied, by 20 per cent., from and including the December 
quarter, 


Fleetwood.—Pricrt INcREASE.— The Electricity Com- 
mitteee has recommended that from the end of September the 
price of current should be increased 10 per oent., the increase not 
to apply to electricity consumed through prepayment meters. 

The question of the conversion of the existing gas lamps in the 
town to electric lamps has been deferred. 


Gravesend.—The T.C. has adopted the recommenda- 
tion of the Electricity Committee to erect a concrete retaining wall 


at the works for increasing the capacity of the coal store, ata 
cost of about £250. 


Grimsby,—PnRicx IncREASE.— The E. L. Committee has 


increased the charges for current as under :—Lighting, from 34d. 
to 4d. per unit; maximum demand, from Id. to lid.; power, 
first 450 units, from 21d. to 21d., with no charge beyond; time 
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switch, first 50 units, from 8s. to 9s. 
£1,000 per annum to the revenue, 


Hastings,.—PRicE INCREASE.— The Т.О. announces 
that as from the reading of the meters for the current quarter, 
the charges for current supplied to private consumers will be 
temporarily increased by 10 per cent. This is due to the increased 
cost of fuel and materials, and to other existing exceptional 
circumstances, 

Annual 


Hawick.—VALUATION APPEAL.— At the 


The increases will add 


Valuation Appeal Court, the Urban Electric Supply Co., Ltd, 


appealed against the assessors’ valuation of their works at £2,420, 
and proposed that it should be returned at £1,180, the amount 
last year having been £1,700. The Court fixed the valuation at 
£2,300. It was stated that there would be an appeal to the Court 
of Seasion. 


Holyhead.—The U.D.C. has decided to give the 
London and North-Western Railway Co. a supply of current for 
lighting and power at Holyhead station, at 3d. per unit. The 
annual consumption will be about 94,000 units for lighting, and 
1,300 units for power. 


Kilmallock (Co. Limerick), — E.L. SCHEME.—A 
public meeting has appointed a Cemmittee to take steps for an 
improved public electric light service. Messrs. J. J. Murphy & Co., 
who furnish the present service, intimated that they would main- 
tain it until April next, and that they were prepared to take 
shares in the new scheme. e 


London. — Stepney. — YeEAR’s WonkriNG. — The 
accounts of the Corporation electricity undertaking for the year 
ended March 31et last show a total income of £93 637, being an 
inorease of £7,197 over the previous year; the total expenditure 
amounted to £48,568, an increase on 1914 of £6,514; this leaves 
а surplus to be carried to net revenue account of £45,070, ав com- 
pared with £44,387, representing a gross profit of approximately 
8} per cent. on the average capital employed. There has been an 
increase in the number of unite sold, from 16,197,123 to 18,757,007, 
made up as follows :—Private consumers for lighting, 1,668,063 
units; for power and heating, 7,751,032 units; in bulk for light- 
ing, power and heating, 4,112,801 units; public bulk supply, 
1,562,707 units; and public street lighting, 662,405 units. The 
total net revenue account, including the amount brought forward, 
amounted to £45,611; after deducting £31,442 for loan charges, 
£1,200 for stand-by and other charges amounting to £2,267, the 
net profit carried to the appropriation account was £10,702, as 
compared with £14,177 in the previous year. The net profit of 
£10,702, with £1,448 brought forward, amounts to £12,150, which 
it is proposed to deal with as follows: — 4 525 income-tax on 
profits ; £6,165 capital expenditure ; £502 to be written off capital 
account in respect of assets (machinery, mains and meters) now 
non-existent, less £13 on house services; £1,837 in respect of 
items of a special nature ; and £2,000 to reserve, carrying forward 
£1,134. The general reserve account now stands at £28,000. The 
total average cost per unit sold was 1°024d., the lowest but one on 
the record of the undertaking. 

HACKNEY.— PRICE INCREASE. — The Electricity Committee 
reports that, after consideration of the borough eleotrical 
engineers report upon the position of the electricity under- 
taking as affected by the conditions now prevailing, it is 
anticipated that a considerable loss on the year's working will 
occur instead of a surplus of £30, as anticipated when the esti- 
mates were under consideration ; under the circumstances, in order 
to meet the deficit, the Committee recommends that, as from the 
date of the readings of the meters for the quarter ending Decem- 
ber, 1915, the existing scale of charges for electricity be increased 
by 10 per cent, 

: HAMMERSMITH.—The Electricity Committee recommends that a 
supply of electricity be given to the works of Regal Films, Ltd., 
who are prepared to guarantee a mir imum payment of £100 per 
annum for a period of five years. 

The electrical engineer reports that, owing to the increased 
demand for electrical energy for factories engaged on Government. 
work, it will be necessary to obtain seven additional 200-Kw. 
transformers, | 

The Т.С.С. has made arrangements for the B.C.'s application for 
a loan for the proportion of the cost of the Battersea, Fulham and. 
Hammersmith linking-up echeme, to be reconsidered at its first 
meeting after the recess. | 

PorLak,—The electrical engineer reports a substantial inoreate 
in the output of the undertaking for.the June quarter of 
1,076,456 units, or 31 per cent. The total income was increased 
by £3,297, while the coal bill was only inoreased by £1,858, The 
net profit, when ascertained, will show an increase over the 
corresponding quarter of last year, due, in the opinion of the 
Electricity Committee, entirely to the favourable purchase of coal 
in November last for future delivery. 

BETHNAL GREEN.—Mr. H. W. Couzens, the Counoil's consulting 
electrical engineer, has reported that in the area of the new 
Tysren Street sub-station there are sundry premises which are 
likely to become users of electricity if a supply is available, 
and he suggests that it would be in the interests of the Council, 
when the road is opened, that a distributor cable should also be laid 
in order to afford a supply to that district, The suggestion has 
been approved. i 

STOKE NEWINGTON.—The electricity accounts show a balance. 
of £3,810; £3,000 has been carried to reserve, £500 to the credit 
of rates account, and the balance carried forward. 


(Continued on page A85.) 
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LONDON AND SOUTH-WESTERN RAILWAY ELECTRIFICATION. 


(Continued from page 391.) 


WE illustrate herewith the ferro-concrete viaduct built by 
Messrs. Holloway Bros., Ltd., which serves the purpose of 
a coal conveyor, and the store of coal outside the boiler- 
house; this coal can be conveniently shovelled into trucks 
on the adjoining siding, hauled up to the railway, 
and then carried along the viaduct into the bunkers 
These bunkers are of 


over the boiler-house firing floor. 


EXTERIOR OF L. AND S.W. Ry. PowgR HOUSE, SHOWING COAL VIADUCT 


AND OUTDOOR COAL STORE. 


reinforced concrete, and have a capacity of about 1,400 tons. 
They deliver the coal through chutes to the hoppers of the 
mechanical stokers in the usual way. 

The boilers, of which 16 are at present installed, are of 
Messrs. Babcock & Wilcox’s make, and are arranged in 
two rows running parallel with the turbine room, as shown 
in the adjoining view ; the stokers are of the chain-grate 
type, operated by sprocket wheels and chains from a shaft 
running the whole length of each range 
of boilers, and driven by a motor, as 
shown on the left of the view. Two 
handsome brick chimneys, constructed 
on the Alphons Custodis principle, have 
been erected outside the boiler house at 
the permanent end of the building ; 
each chimney is 230 ft. high, and has 
an internal diameter of 13 ft. 6 in. at the 
top. Green economisers are used to 
heat the feed-water, and the boilers are 
provided with internal superheaters, the 
output of each unit being normally 
over 20,000 Ib. of steam per hour at a 
pressure of 200 lb. per sq. in., and with 
a superheat of 200° F. 

The feed-water make-up, which is de- 
rived from the town mains, is softened 
and purified in ап installation of 
water treating and filtering apparatus in 
the boiler; house, and is stored in a 
covered reservoir having a capaeity of 
110,000 gallons, which runs the whole 
length of the building on the flat roof 
over the switchgear bay, and is divided 
into two compartments. 

The ash-handling apparatus is situated 
at the end of the boiler house, and com- 
prises a motor-driven blower connected with a receiver out- 
side the building (shown in our view of the coal store); 
pipes running under each range of boilers in the base- 
ment open into this receiver, and are provided with open- 
ings under each boiler, which are normally closed by cast- 
iron plugs (see illustrations, p. 432). The ashes are dropped 
from chutes into a truck which is equipped with a motor- 


driven clinker-breaker, and after being reduced to a manage- 
able size are fed iuto the pipe, the powerful in-draught 
ensuring that no dust or fumes shall escape into the sur- 
rounding atmosphere. The ashes are swept along into the 
receiver, where they are separated from the air-current, and 
are finally dropped into trucks on the siding below. Addi- 
tional pipes are carried under the back sections of the 
boilers, to enable soot, &c., to be re. 
moved from below the tubes in the same 
way. The process is very rapid, cleanly, 
and economical. 

Two of the feed pumps and a sump 
pump in the boiler house are driven by 
steam; with these exceptions, all the 
pumps and auxiliary machinery through- 
out the power house are motor-driven. 

Amongst these machines are an air- 
compressor, and a vacuum pump for 
cleaning purposes. Two exhaust-steam 
feed-water heaters are provided. 

The steam pipes are arranged on the 
unit system, a group of four boilers su 
plying each main turbine; the boilers and 
turbines can, however, also be connected 
to & common main, in order to give 
greater flexibility of working. 

The main generating sets, which were 
supplied by Messrs. Dick, Kerr & Oo., 
Ltd., are rated at 5,000 Kw. each at 
11,000 volts, 25 cycles per second, three- 
phase, when running at 1,500 R. P. M. 

The turbines are of the impulse type, exhausting into 
condensers situated beneath them in the basement. Each 
generating set is provided with a direct-connected exciter, 
anda motor-driven fan for ventilating the alternator, the 
air being drawn through dry filters from outside the 
station. 

One of our views (p. 433) shows the generating sets, and 
incidentally the interior of the turbine room, together with the 


INTERIOR OF BOILER HOUSE, - 


travelling crane, which was made by the Chatteris Engineer- 
ing Works Co., and is of the three-motor type, with a lift of 
40 tons. Another view shows the direct-current plant, 
consisting of three turbo-generators, made by Messrs. Dick, 
Kerr & Co., Ltd. ; theseare driven by turbines made by Messrs. 
Parsons and Uo. through gearing, the turbines running at 
5,000 в.р.м. and the dynamos at 575 k. P. ux. These sets 
F 
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have each an output of 400 Kw. at 220 volts, and supply 
energy for lighting and auxiliary power purposes, in conjunc- 
tion with a Tudor battery as a stand-by. 

The condensing plant was made by Messrs. Willans and 
Robinson, Ltd., and is provided with their rotary air-pump 
In this system 


system, which is shown in one of our views. 


В, & W. PNEUMATIC ASH-HANDLING PLANT, 


the air is extracted from the condenser by means of an 
ejector, the condensed steam being removed by a separate 
centrifugal pump from the bottom of the condenser. The 
pumps are driven by a small steam turbine, seen in the 


ASH CHUTES, CLINKER-BREAKER AND PIPES, 


background of the illustration, while the circulating waer 
pump is driven by a motor. 

The system of dealing with the circulating water presents 
‘some novel features. As already mentioned, the circulating 
water is derived from the River Wandle, through open 
ferro-concrete ducts; the supply duct is laid with a fall 


towards the power house, and is provided at the inlet with 
а screen consisting of fixed bars, which are cleaned by mean3 
of a motor-driven rake, and are designed to deal with 
2,000,000 gallons of water per hour. Close to the power 
house the water enters a chamber in which is mounted a 
rotary screen, in the form of a perforated disk, which 
is kept in rotation by 
a motor. A series of 
water jets directed 
against the upper por- 
tion of the disk, at the 
back, blows out any 
matter that may have 
collected in the perfora- 
tions, driving it intoa 
catching trough, from 
which the sludge is led 
into a perforated skip ; 
the skip, when full, is 
hoisted by a crane and 
emptied into a truck, 

From the fine screen 
the supply duct passes 
along the whole length 
of tbe engine room, 
alongside of the con- 
densing plant in the 
basement. The dis- 
charge from the con- 
densers is delivered into 
a similar duct, which 
conveys it back to the 
river over a series of cas- 
cades, by which it will 
be cooled to within a 
few degrees of the inlet 
temperature before it is finally discharged into the river. 
(This part of the plant is not as yet completed.) 

Three large cooling towers, built by the Klein Engineer- 
ing Co., Ltd., have been erected alongside of the water 
ducts at the river end of the power house, and the arrange- 
ment is such that at times when the supply of water from 
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WILLANS CONDENSING PLANT. 


the river is inadequate, the discharge water can be pumped 
over the towers and delivered, after cooling, to the inlet 
duct. The ducts are built of reinforced concrete with a 
brick lining, waterproof sheeting being inserted between the 
lining and the concrete to prevent seepage. 


( To be continued. ) 
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THE SUPPLY OF ELECTRICITY AT 
STOWMARKET. 


THE Suffolk Electricity Supply Co. has recently completed 
an entirely new generating station at Stowmarket, which 
will practically supersede the old plant. 


— 


L. X S. W. RAILWAY Power HoUsE : Dick, KERR-PARSONS D.C, TURBO-GENERATORS. 


Twoffour-cylinder vertical gas engines supplied by Messrs. 
Fielding & Platt, of Gloucester, have been installed, together 
with two multipolar dynamos made by Messrs. Mather & Platt 
and the General Electric Co., Ltd., respectively. One of these 
sets is entirely new, but the other has been doing duty in 


makers have, however, introduced a special ignition shaft 
across the tops of the cylinders in the new engine, with a 
handwheel for altering the timing. The ignition circuits 
derive their current from the main supply, and there are 
two lamps in series with the circuit for each cylinder, con- 
sequently the drivers have an ocular demonstration when 
any failure occurs. Both sets run at about 250 R. P. u. A 
rather unusual feature, 
devised by Mr. Napier 
Prentice, the engineer 
to the company, is the 
plan of drawing the air 
for the engines through 
the closed crank cases, 
whereby the moving 
parts are cooled while 
oil leakage is prevented 
owing to the slight 
vacuum induced. 
Naturally, oil separators 
have to be provided 
between the crank case 
and the engine cylinders, 
otherwise a good deal 
of oil would be drawn 
off with the air. This 
arrangement also pre- 
vents any leakage of gas 
into the engine room, 
which may have got: past 
the piston rings. 

Starting is effected by 
compressed air at 300 Ib. 
pressure, which is stored 
in two vertical steel 
cylinders alongside of 
the engines. These air reservoirs are cross connected to 
either engine, while the motor-driven compressor is in 
duplicate, hence any failure of the air pressure is highly 
improbable. 

The water from the cylinder jackets is pumped over a 


i 
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L. & S. W. RAILWAY РО%ЕВ НОСВЕ: DICK, KERR 5,000-К%ў, А.С. TURBO-GENERATORS (вее p. 431). 


the compariy's Felixstowe station for some years. The new 
set has cylinders 1 in. larger in diameter than the old one, 
and develops 180 B. H.P. as against 150 B. H. P. for the smaller 
size ; otherwise the engines are substantially alike. The 


wooden cooling tower of the Klein” type, with the usual 
cooled-water tank below it. Two motor-driven centrifugal 
pumps are used for circulating the water, one of which 
draws from a hot well and pumps the water over the tower, 
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while the other forces the cooled water through the engines, 
whence it returns to the hot well by gravitation. There 
is of course some loss by evaporation, and this is made up 
from the town mains. The cooling system is completed by 
a circular galvanised steel tank mounted on a wooden 
framing, and having a capacity of 1,000 gallons. This 
tank, which is always kept full, forms an emergency supply 
in case the pumps fail. 

Outside the generating station, and only protected by 
side walls and a roof, are two producers, together with the 


STOWMARKET ELECTRICITY WORKS: PRODUCER HuUSE, 


usual wet and dry scrubbers, a special feature of the plant 
being the cooling of the gas in a considerable length of 
gilled piping between the producers and the scrubbers. The 
fuel used is coke, which is hanled up to the feeding plat- 
form in a wheeled truck arranged for tipping when slung. 
When starting, the fires are drawn up by a motor-driven 
fan, which sucks from the piping at each engine, thus saving 
several idle revolutions for exhausting the air in the pipes. 

Great care is taken to prevent gas getting into the 
engine room, J and there is no communication with the 
producers except by going outside the 
building. 

Another feature is the utilisation of 
the exhausts to provide ventilation. For 
this purpose the exhaust pipes are sur- 
rounded by an old boiler shell set up on 
end, and the heat from the pipes, 
with the discharge of the exhaust 
gases near the top, causes a strong up- 
draught. 

In the engine room the exhaust pipes 
from each engine are enclosed by metal 
screens open at the top, and communi- 
cating with. the pipe trenches at the 
bottom. These trenches naturally open 
into the bottom of the boiler shell, hence 
airis being continually drawn in from 
the engine room, and carries off the heat 
from the exhaust pipes while promoting 
ventilation. 

Below the emergency cooling-water 
tank is a similar tank, which supplies the 
wet scrubbers, the water being drawn 
from a well and raised by a motor-driven 
centrifugal pump. It is interesting to 
note that the effluent from the scrubbers 
is turned into the sewers, as has been 
done from the old plant for years, with- 
out giving rise to any complaints. 

Hitherto the pressure of supply,has been 100 volts, but 
with the new station this voltage is being doubled, and the 
dynamos are shunt-wound to suit. 

The old battery, which was supplied by the D.P. Battery 
Co., has been increased to suit the new voltage, and now 
consists of 110 cells. Charging and discharging is carried 
out through a Crompton hand-regulated booster, but regu- 


STOWMARKET : 


lating cells and switches are also provided, to avoid running 
machinery at night. 

In one corner of the engine room, on a raised steel and 
concrete platform, is the switchboard, consisting of enamelled 


slate panels, with the usual fittings, and having very ample 


space at the back. 

The engine room, forming the main building, is framed in 
steel, and filled in with brickwork, except the wall at one 
end, which is of corrugated iron, to allow of easy extension. 
Runways are provided over the generating plant, upon 
which is mounted a 5-ton crane. Terralite cement has 
been used for the floors, with footways of chequered bricks, 
and the roof is of corrugated iron carried on steel principals. 

The battery room by the side of the engine room also has 
a corrugated iron end wall to allow of extension. 

Excepting for the engines, dynamos, auxiliaries, and 
battery, this plant has been designed by Mr. Napier Prentice, 
and much of it has been made locally, while the erection 
has been carried out by the company's own staff. Even the 
cooling tower was made by local carpenters, although the 
design of the inside was supplied by the Klein Engineering 
Co., and all the motors were made by the East Anglian 
Engineering Co. at Stowmarket. 

The work is being paid for largely out of revenue, hence 
economy has been closely studied, the scrubbers, for example, 
being made from the flues which came out of the boiler shell 
that surrounds the exhaust pipes. 


Gretna Railway Disaster.—In his report to the 
Board of Trade on the Gretna troop train disaster of May 22ad, 
which involved 227 deaths and 246 cases of injury, Lieut.-Colonel 
Druitt repeats recommendations previously made for preventing 
the terrible results arising from the outbreak of fire among the 
wreckage after a bad collision. These include the provision of 
electric lighting in all new stock, gas lighting in exísting stock to be 
abolished and electric lighting to be provided as opportunity admits. 

After describing the scene following the collision the inspector 
says: Fire under such conditions was inevitable, and I consider 
that the cause of the outbreak in the main part of the wreckage 
was due to live coals from the overturned engine of the troop 
train, and this was afterwards intensified by the escape of gas 
from the cylinders as they burst. But I consider that the fire 
would have occurred even if all the vehicles had been fitted for 
electric lighting." 

Lieut.-Colonel Druitt understands that most of the principal 


ONE OF THE GENERATING SETS. 


companies are providing electric light in all new carriage stock, 
and some are arranging to convert existing gas-lit stock as oppor- 
tunity occurs, but this must necessarily be a slow process spread 
over many years, 

In the inspector's opinion, the responsibility for the collision lies 
entirely with the two signalmen, J. Tinsley and G. Meakin, who 
were sentenced at Edinburgh recently to three years’ penal servi- 
tude and eighteen months’ imprisonment respectively. The report 
mentions various rules, the infringement or neglect of which con- 
tributed to bring about the disaster. Daily Telegraph, 
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LIGHTING AND POWER NOTES. 


(Continued from page 430.) 


Kirkheaton.—Prorosep E. L. SchEAE.— The members 
of the Council at their last meeting had a lengthy discussion in 
regard to the proposed applications of the Huddersfield Corpora- 
tion and the Electrical Distribution of Yorkshire, Ltd, for pro- 
visional orders authorising them to supply electricity in the 
district of Kirkheaton, and eventually it was decided that the 
Council should give its support to the latter body. 


Loughborough.—Paricz IxNcREAgE. — Owing to the 
large increase in the cost of coal and wages, the Т.О. has decided 
to add 12} per oent. to all accounts for current, and to allow a 
discount of 5 per cent. for prompt payment of accounts, 


Luton.—The electrical engineer is of opinion that as 
the H.T. mains to the sub- atations would probably have to be 
duplicated in five or six years time, it would bə ultimately more 
economical to lay the cable in ducts (instead of in wooden troughs), 
at ay extra cost of £670. The Council has been reoommended to 
comply with the engineer’s suggestion, 


Neweastle-on-Iyne.— ELECTRIC Cooxinc.—The New- 
castle-on-Tyne Electric Sapply Co. and its associated companies 
have reduced the price of current for heating and cooking pur- 
poses ; the companies are also hiring out suitable electric heating 
and cooking apparatus, 


Perth.—The Electricity Committee proposes to fix the 
oharges for electricity for the coming year at the same rate as last 
year, and the T. O. is recommended accordingly. 


Salford.—In the course of his just-published annual 
report, Mr. J. A. Robertson, borough electrical engineer, states that 
in January last he made certain recommendations aa to the future 
development of electricity supply in the borough. In view of the 
restrictions placed by the Government on capital expenditure by 
local authorities during the war, and the difficulty and additional 
expense involved in carrying out new works at the present time, 
he was of opinion that the proper course was to utilise tbe exist- 
ing works to their fullest possible capacity, even at a sacrifice in 
economy, leaving the question of-a new station over until condi- 
tions are again normal. 


Sheffield. New PLant.—The Finance Committee of 
the Council is considering the question of important extensions of 
the electric supply department. It was reported that owing to 
the demand for power it was necessary that additional machinery 
should be purchased for the department, and that the Government 
was assisting the department to get the same. The estimated 
coat of the machinery and work was £100,000. The chairman of 
the Electric Supply Committee attended ‘and asked the Finance 
Committee to approve of the machinery being purchased at any 
time if it was found desirable for this work to be done. 


Southend-on-Sea.—PRicE IxcREAsE.— There was a 


discussion at last week's meeting of the Corporation on the Eleo- 
tricity Committee's proposal to increase the rate charged for cur- 
rent supplied through prepayment meters (reported in our last 
issue). Councillor Mitchell protested against this imposition made 
solely on the recommendation of the electrical engineer. Last 
year, he said, the Council made £12,000 profit on the undertaking 
by excessive charges in all its departments. On behalf of the 
Committee, Ald. Martin, said it had had a lot of trouble with the 
prepayment meters, and though the Council had been charging 65d. 
the amount derivable as income was less than 3d. The charges 
for the prepayment meters were such a worry that they had to 
increase the price to bring them to a paying level. The report was 
adopted. . 

Watford.—Loan Sancrron.—The U. D. C. has received 
sanction to a loan of £1,850, part of amounts overdrawn on two 
sanctions of 32,585, and as regards the balance of £736, 
details are asked for. The L. G. B. has in formed the Council that 
it is not prepared to sanction money for the laying of further 
mains, or for other purposes for the undertaking, except for pur- 
pores of the war. The Council has applied for а loan of £1,560 
for mains enlargemente, &o., caused by increased demande. 


Wetherby,—E.L. PROPOSALS.— The clerk to the Board 
of Guardians and R D.C. has been instructed to communicate with 
three firms of electrical engineers, asking if they were prepared to 
report upon the advisability of applying for a provisional order 
empowering the Council to supply electricity for lighting purposes 
in the district. 


Whitby,—YxaAn's WonKrNG.—In connection with the 
electricity undertaking the following figures are included in the 
annual accounts for the year ended March 31st last. Receipts, 
$4,749; expenditure, £4,877; deficit, £128, which has been 
carried to the district fund. The amount borrowed in connection 
with the undertaking amounts to £36,286, of which £22,150 ig 
outstanding. 

Wigan.—L.G.B. Inqumy.—A L. G. B. inquiry was held 
last week into the application for sanction to borrow £6,700 for 
electrical undertaking. The money is required for two Stirling 
boilers, £4,620; mechanical stokers and fan, £1,152 ; pipe work, 
4508, and foundations, £225. The request was made that the 
matter might be treated as urgent, as the firms who desired more 
power were engaged on Government work. 


Windsor.—ErrorRiIc Pumpinc.—The new pumping 
plant installed at the waterworks coneists of two Rees-Roturbo 
four-stage centrifugal pumps, operated by two electric motors of 
185 B. H.P., the normal capacity being 60,000 gallons per hour, 
against a head of 226 ft., but this can be increased, should occasion 
arise, to 87,000 gallons, against the same pressure. Current is 
supplied from a trunk main coupling the Slough and Windsor 
generating stations, во that a supply is available from either works. 
A ten years’ agreement has been entered into between the Corpora. 
tion and the electrical company, whereby the Corporation agrees 
to pay a minimum sum of £150 per year, which includes the 
lighting of the buildings, and entitles the Corporation to 400 
hours’ pumping at the full rate before being liable for any extra 
charge for the power supplied. | 


TRAMWAY -and RAILWAY NOTES. - 


Australia.—In the report of the Chief Commissioner of 
the New South Wales Government Railways and Tramways for the 
year ended June 30th, 1915, ít is stated, under the heading of 
“ Tramways,” that the total electric current output for the year 
was 93,554,559 Kw.-hours, of which the alternating current gave 
92,500, 524 and the direct current 1,054,035 Kw.-hours, On oom- 
parison with the previous year, the total output shows a decrease 
of 3,615,762 Kw.-hours, or 3°62 per cent. The new power house at 
White Bay is practically completed, and the two turbo-alternators 

"аге now ready for operation as soon ав the necessary switchgear 
is installed.” It is added that in connection with the electrio 
lighting of suburban railway stations, 54 miles of H. r. transmission 
cable have been erected between Petersham and Flemington, and 
24 miles of н.т. concentric cable laid underground between Sydney 
Yard and Petersham Railway Station. 

The Sydney tramways show a profit for the year ended Juna 
80th last of £90,135, due to the increase in the fares which came 
into force in April, 1914. Duriog the year eight miles of new 
tramways were constructed, making a total number of miles open 
2191.— Sydney Daily Telegraph. 


Blackpool.—Tramway  TRarrics.— During the 28 
days ending September 16th the tramway receipts were £14,763, or 
£5,186 more than during thecorresponding period of last year. During 
the corresponding four weeks of 1913, however, the total receipta 
were £15,373. At September 16th the total receipts from the 
beginning of the year were £54,278, against £54,752 last year. 


Chester.—YeEar’s WORKINd.— The total revenue from 
the tramways for the year ended March 25th last was 2 13, 383, and 
the working expenses were £8,590. The net balance was £903. 

The Tramways Committee has decided to abolish workmen's 
return fares as from October 1st. 


Continental.—IrALv.—The Italian State Railways are 
introducing а new type of electric locomotive, designed as 2-С-2, 
for high-speed service on lines with many curves, such as those 
in the Ligurean Riviera. Twenty-four of these locomotives have 
been ordered, 18 of them from the Tecnomasio Italiano Brown- 
Boveri, of Milan, with the mechanical parts partly from the 
Officine Meccaniche, of Milan, and partly from the Stabilimento 
Breda, near Milan, The other six will be supplied by the Con. 
struzioni Meccaniche di Sarrono, with electrical equipment by the 
Maschinenfabrik Oerlikon, Switzerland. Both are designed by the 
State Railway Department, and the construction is substantially 
identical. Elec. Rly. Journal. 

BPAIN.—Acoording to the Gaceta de Madrid, a concession has 
been granted to Don Juan Gari for the construction and working 
of an electric tramway between Mongat and Tiana, in the pro- 
vinoe of Barcelona, 

The same issue of the Gaceta also notifies that the concession 
for the construction and working of an electric tramway from 
Deusto to Ibarrecolanda, in the Province of Vizcaya, has been 
хао to the Compania Vizcaina de Electricidad—JB. of T. 

ournal 


East Ham.—Year's Workmc.—tThe total income of 
the tramways н о for the 12 months ended March 31st waa 
£60,570, as compared with 2 55.747 for the previous year, an increase 
of £4,823. The expenditure for the 12 months was £51,957, an 
increase of £3,060 as compared with 1913-14. The gross profit 
was £8,613, sgainst £6,850, the increase being represented by 
£4,823 extra income, less £3,060 increase in expenditure. The 
balance carried to the net revenue account, together with a transfer 
from the borough rate of £6,288, sinking fund moneys applied in 
liea of permanent borrowing £522, and depreciation and renewal 
fund moneys of £3,535, amounted to £18,958, representing the 
sum available for the payment of interest on, and repayment of, 
debt and special expenditure. After charging interest on, and 
repayment of loans, including contributions to sinking funda, 
amounting to £12,137, together with the sum of £4,147 in respect 
of revenue contributions to capital expenditure during the year, 
and to which must be added the deficiency at the commencement 
of the year of £7,523, there remains a deficiency at the close of 
the year amounting to £4,869. £4,000 of this sum has been pro- 
vided for by the rates. The Tramways Committee recommends 
approval of the accounts, and that the engineer and manager be 
directed to submit a report on the question of a revision in the 
present fares and stages. 


N. * 
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- €roydon.—The Tramways. Committee of the B.C. 
reported on Monday that it had effected certain economies, and 
was of opinion that no further reduction of expenditure could be 
made without impairing the efficiency of the service, Alderman 
Allen (the chairman) said the only thing left was to reduce the 
early. morning cars, which he did not think the Committee would 
recommend or the Council accept, Asa matter of fact, they were 
not во well used as before the War, and were always run at a loss, 
Since April the increase in the tramway receipts had been £3,462. 
Councillor Lighton ssid that in nine weeks their cars had ran 
16,000 fewer miles and consamed 4,455 less units, but had carried 
380,000 passengers more than in the corresponding period of lest 
year. The earninge per oar-mile had increased from 7'66d. to 

831 Answering a question, Ald. Allen said that all conductors 
aud drivers were men unfit for military service. With the Forces 
are 37 per cent. of the ataff аз existing at the outbreak of war. 


Doncaster.—Yuar’s Workinc.—The accounts of the 
Corporation tramways department for the year ended March 31st, 
19 8. show that the income was £25,485, as compared with 
£23 224 iu'the preceding year, whilst the expenditures were £22,579 
and £21,998 respectively, the total surplus being £2,855, as 
against £1,226 in 1913-14. Of the total amounts borrowed for 
expenditure on the undertaking, £127,826 is still owing, and under 
ils existing powers the Corporation can still borrow £4,975 in 
connestion with the tramways department, : 


. Meltham.—Prorosep Tramway EXTENSION.—Àt a 
joint meeting of representatives of the Council and the South 
Crosland U.D.C., the question of electric tramways from Hudders- 
field was considered, and a unanimous desire was expressed that 
the cars should be run through Netherton to Meltham. | 


Oldham.—FrwAnLE Lasour.—Women car conductors 
&re to be started shortly at a commencing wage of 25s. per week, 


which is the same as that paid to male conductors at the 
commencement, | 


. Rawtenstall, — FauaIn — LABOUR. — The Tramways 
Committee has decided to invite applications from women desirous 
of bsooming car conductors during the period of the war only. 


Railway Electrification.—The electrification of the 
main line of the Chicago, Milwaukee and St. Pavl Railway 
between Three Forks and Deer Lodge, Montana—a length of 113 
miles—is approaching completion. Tests of the locomotive 
equipment are to be made shortly between Lombard and Three 
Forks, the part of the road which has some of. the. heaviest grades 
encountered on the division. The locomotives will operate from 
pe overhead trolley on 3,000-volt direot current. — Financial 

ews, . 
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TELEGRAPH and TELEPHONE NOTES. 


Austrian Telephone Serrice.—The Postmaster- 
General, Mr. Spence, states that last year there was a loss of 
£290,000 on the telephone servioe ; economies have been made 
resulting in a saving of £90,000, but the remainder will have to be 
met by increasing the charges, : : MES 


Ulicit Wireless.—At Sydney, N. S. W., on August 5tb, 
R. Evans was charged with having in his possession apparatus 
captible of being used for tapping wireless messages, and was fined 
£50, or, in default, six months’ imprisonment, . * G 


The Telephone Service.—The increased charges for 
calls from public telephone call offices and the revised scale of fers 


dug the use of the trunk telephone lines come into operation 
-day. 


Wireless in the Air Service, —A large number of 
members of the Royal Flyiog Corps are daily receiving training 
in wireless telegraphy at Marconi Honse, the Marooni Co. having 
placed practically its entire resouroes at the disposal of the corps. 
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CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia,—Sypney.—October 25th. Six electrically- 
operated wharf capstans, for the Sydney Harbour Trust, Forms of 
tender from the Engineer-in-Chief, Harbour Trust Offices, Circular 
Quay.“ | : 

December 6th. Municipal Council. 33,000-volt outdoor trans- 
formers and switchgear. Specifications (10s, 6d.) from Electrio 
Light Department, Town Hall, WU 


October 25th. For the Commonwealth Department of Defence 
(Navy. Office)... Sapply, delivery and erection of power-station 
plant and equipment for the Commonwealth Naval Dockyard, 
Sydney. 

January 13th. N.S.W. Railway and Tramways Department. 
Two water -tube boilers, each 8000 tq. ft. heating surface, 
complete with economisers, superheatera and chimney stack, 
for the Z ra Street power house, Newcastle, Particulars, Electrical 
Engineers Office, 61, Hunter Street, Sydney. Specification (No. 
468), 20s. each. — Tenders. | 

January 31st, 1916. Three electrically-operated railway freight- 
car transferers, for Jones Bay wharfage, Pyrmont. Particulars 
from Engineer.in-Chief of the Harbour Trust, | 

VICTORIA December 14th. P.M.G For delivery in all States, 
18,670 common-battery wall pattern telephones, manufactured in 
Australia. Shed. No. 1.264. 

VICTORIAN RAILWAYS.— January 5th, 1916. Installation of 
automatic sprinklers and thermostats at Jolimont car-shed. Chief 
Storekeeper, Railway Offices, Spencer Street, Melbourne. А 
‚ BRISBANE.—November 17th. P. M. G. s Department: Switch- 
board parts, schedule 343; telegraph instruments, schedule No. 345. 


Greystones (Со. Wicklow).— One 60-B. H. p. gas engine, 
alternator, switchboard panel for Greystones Electric Light and 
Power Co, See “Official Notices” to-day. . 


Halifax.—October 6th. Foundations for two cooling 
towers at the electricity works, Foundry Street. Specification, &c. 
(£5), from Mr, J. Lord, M. I. O. E., Borough Engineer, Town Hall. 


Littleborough.—October 22nd. U.D.C. н.т. cables, 
road-work, &o. transformers and switchgear-for sub-station. S3 
" Official Notices " to-day. 

London.— Н.М. Orrick or WokkS.— October 1st. 
Repair of inoandescent electric lamps, See ‘Official Notices” 
September 17th. | 

L.C.C.—Ostober bth.. Heating and ventilating installation at 
Charlton Tram Dapét. Specification, &o. (£1 1s.). from Super- 
intendent Architeot's Department, Aldine House, Bedford St., W. C. 

HAMMERSMITH.—The Electricity Committee recommends 
tenders be invited for the supply of seven 200-Kw. transformers. 


New Zealand. — DuxEDIN. — November 3rd. City 
Council Insulated and bare copper wire for a period of two years. 
November 3rd. City Council. One 8,000-volt regulator.“ 


Sal ford.— October 4th. 20, 000 pairs of carbons for the 
eleotricity department. See Official Notioes " September 24th. 


Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


CLOSED. 


Aylesbury.— The U.D.C. has accepted. the tender of 
Messrs, E. T. Mackrill & Sons, electrical engineers, of Aylesbury, 
for а motor pump, at £69. 


Barnsley.—The Borough Education Committee has 
accepted the tender of Mr. Edward Broley, of Barnsley, for E.L. 
work at Agnes Road Schools, at £72, 


Beleek.—At а recent meeting of the District Council 
the tender of the Beleek Pottery Co. for lighting the town by 
electricity was accepted. | 


Bristol. — The Corporation Docks Committee has 
accepted the tender of Messrs. Johnson & Phillips, Ltd., for the 
supply of 7/16 paper-insulated, lead-covered and armoured main 
cable. RE | 

` Bootle.—The T.C. has decided to accept a tender for 
about £8,000 for additional machinery at the Marsh Lane elec- 


trioity works, required in oobscquenoe of the inoreasing output of 


energy for power purposes, 


© m A . 
Buxton.— The U. D. C. has accepted the tender of the 
В.І. and Helsby Cables, Ltd., for the supply of two feeder pillars 
and four feeders, at £207. . 


Haslingden.—Mes:rs. S. S. Stott & Co., Laneside 
Foundry, Haslingden, have placed the contract for the eleotric 
lighting of the whole of their erecting shops, machine shops, Ko., 
with Mr, A. М. Cramp, of Haslingden. 


. London.—H.M. Office of Works has accepted the tender 
of the Foster Engineering Co. Ltd., for 12 months’ supply of 
metal-filament lamps under Section 1. 

BETHNAL GREEN.—The B.C. Electricity Committee recommends 
the. acceptance of the tender of Messrs. Higginbottom & Manneck, 
Ltd., for two travelling cranes for the sub-stations, for £270, The 
only other tender received was from Меввгв, Carrick & Ritchie, at 
£300. | | 
HAMMERSMITH.—The Electricity Committee has instructed the 
electrical engineer to negotiate a contract with the present con- 
tractors (The Main Colliery Co., Ltd.) for steam ooa], for 5,000 
tons of Welsh ooal, to be delivered at the rate of 100 tons per week 
during the year ending July, 1916, at a total maximum price of 
235. 10d. per ton, 
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Srursey.—The Electricity Committee reports the purchase of 
5,145 tons of coal, at prices varying from 175g. 9d. to 23s. per боп; 
and hae accepted the tendere of Messrs. E. Foster & Co. for the 
supply of 1,200 tons of Ibetock small peas, at 208. 6d. per ton; 


‚8,000 tons of Ibstock double-screened nute, at £1 2s. per ton, and 


2,000 tons of Measham pearls, at 188. 9d. per ton, to be supplied in 
barges at the Limehouse generating station ín equal montbly 
quantities during 12 montbs. The Committee recommends that 
the tender of Messrs. Strachan & Henshaw, Ltd., be accepted for 


two extra ath-ekipa for the telpher track, at £67. 


Wolverhampton. —The Guardians have accepted the 
following tenders for requirements during the half-year ending 
March :— | | 

L. мае & Со. - Leclanché cells, metallic-flament and carbon. filament 

Callendor's Cable 4 Construction Co, Ltd.—Cable. | 


Ed'son & Swan United Electrio Light Co, Ltd.—Leclanché cells, and 
white opal shades. 


FORTHCOMING: EVENTS. 


Technical and Engineering Association.—Satarday, October 9nd. 
v pm. al e Peel Park. Paper on The 


At 
"Wonders of Coal," by Mr. G. В. Kew. 
of Engineers.—Monday, October 4th. At 7.80 p.m. At Surveyors’ 
ау en eee George Street, Westminster. Paper оп Law and 
Engineering," by Mr. 8. G. Turner. 
Nottingham Society of Engineers.—WeInesday, October 6th. At 8 p.m. 
48 Welbeck Hotel. Annual Meeting. 
€ Soclety.— F:iday, October 8th. 


ectro-Harmonic At 8 p.m. At Holborn 
Restaurant. Smoking Concert. | 


-- 


NOTES. 


Electro-Harmonic Society, — This Society opens its 
thirtieth season with a Smoking OConoert at the Holborn Res- 
tanrant (King's Hall) on Friday evening, October 8th, 1916, 
commencing st 8 o'clock, The preliminary programme is as 
follows :—Mr. Joseph Cheetham, tenor; Mr. Joseph Farrington, 
baes-baritone; Mr. Rupert Hazell novel instrumentalist and 
humorist ; Mr. George Gower, banjoist ; Mr. Fred Curtis, humorist ; 
Me. Finlay Dunn, entertainer at the piano; Mr. Bernard Flanders, 
A.B.A.M., solo pianoforte and accompanist. The other oonoerta of 
the season have been fixed for the following dates :— : 

Monday, November 15th.—Ladies' Night. ei 

Friday, December 17th.—Smoking Conoert. | 

Friday, January 7th.—Smoking Concert. 

Monday, February 14th.—Ladiee' Night. 

Friday, March 17th.—Smoking Concert. 


Motor-Starting by Wireless.—Starting & motor-car 
engine by means of wireless telegraphy is a novel idea, At the 
Indiana State Fair the motor.of a Model 83 Overland was started 
every five minutes by a wireless spark from the Overland head- 
quarters in Indianopolis, five miles away. The Overland car on 
exhibition at the Fair grounds was fitted up with a receiving 
apparatus and the neoessary automatic switches and relays for 


throwing the electric current on and off the starter and magneto. - 


An automatic switch was regulated so as to allow the car to run 
for 45 seconds, after which the magneto was out off. Daily News. 

Institution and Lecture Notes.—4Association of 
Mining Electrical Engineers (West of Scotland Branch).— 


` Оа Saturday last the members of the Branch visited Auchincruive 


Colliery, Prestwick, belonging to Messrs. Wm. Baird & Co., Ltd. 
Chief interest centred in the electrical installation, which is 
believed to be one of the most extensive and complete in Scotland. 
The installation, which is on the Thury principle, was begun 
in 1908, under the direction of Mesars. Selby, Bigge & Co., and com- 
pleted about four years ago. The plant included the following 
interesting features :—Separate colliery centre operated entirely by 
electric power from & oentral generating station, with two main 
winding equipments, fitted with motors of the " Thury " variable- 
voltage oonstant-current series type, mixed-pressure turbo-alter- 
nators, exhaust steam accumulator, ''Thury" automatic voltage 
regulator, motor equipment on large ventilating fan, and a motor- 
generator of the fly-wheel storage type, with automatic elip 
regulator. After the inspection of the colliery, the company were 
entertained to luncheon. 

University of London.—On Wednesday next, Prof. J. A. 
Fleming will deliver an introductory lecture on Science in the 
War and After the War," at University College, at 5 p m. 

Iren and Steel Institute.—At the meeting of the Institute, 
last week, Sir Wm. Beardmore was elected president for next 
year. 

Electric-Light Switching Competitions, — Messrs. 
A. P. Lundberg & Sons announce that their next examination and 
competition will be held in February, 1916; full particulars 
(including the exam. questions) will be published in the form of a 
pamphlet, which will be posted later on to all intending com- 
petitors. Money prizes, book prizes, and certificates will be awarded. 

for the pamphlet may be sent in at any time to the 


firm at 477, Liverpool Boad, N. 


Volunteer Notes,—ENGINEERING INSTITUTIONS’ VOLUN- 
TEEB TRAINING CoRPS.— 
Company Orders.—B7 Lieut.-Col. O. B. Olay, V. D., Commandant, 


for week commencing October 4th, 1915 :— 
Drills, 6.30 to 7.30 ; 7.80 t» 8.30 p.m. 


Monday, O:tober 4th.—Seotion 1,- Technical ; Section 4, 
Squad signalling olass. | 
. Tuesday, October 5th.—Section 2, Technical; Seotion 3, 
Shooting. | l 
Thursday, Ootober 7th.—8eotion 3, Technical; Section 2, 
Shooting. ; | 


Friday. Ootober 8th.—Section 4, Technical; Section 1, Squad 
signalling clase. | 

SR. October 9th—Oompany Parade, 2.30 p.m. Route 

. march, | 

Arrangements have been made to share headquarters with the 
4th Battalion Central Lindon Regiment Volunteers, at Chester 
House, Eccleston Place (three minutes walk from Victoria Station, 
Brighton Line). 

Zap Batt. (OLD Boys) CENTRAL LONDON REGIMENT (VOLUN- 
TEERS8).—Battalion Orders by Oolonel 8. G. Grant (Officer Com- 
manding), Thureday, September 30th, 1915 :— 

Week-end Parades.— Saturday.—The Battalion will parade at 
Baker Street Station at 2.30 p.m. and proceed by route march to 
Wembley Camp. | 

Sunday.—7 am., Réveilló ; 10 a.m., Church Parade; 10.30 a. m., 
"B" and "C" Companies, Instruction in Cooking; 2.80 p m., 
"B" and “С” Companies, Bombing; 10.30 a.m. “A” and" D" 
Companies will build a single look bridge, under the supervision of 
Mr. 8. A. Marples. | 

Mushetry.—Saturday next, October 2nd.—There will be Shooting 
at both Acton and Bisley Ranges as usual. Members proceeding to 
Bisley must report themselves to Sergeant Gotter at the Barrier of 
No. 9 Platform, Waterloo Station, at 13.45 p.m. 


A. G. JOINER, Major and Adjutant, O. B. C. 


Board of Trade Lists.— The Board of Trade Commer- 
cial Intelligence Branch records in list No. 89 applications 
received for manufacturers or producers of the following : — 


China-warc for electrical purposes, including shades. 

Ора and opal-cased bowls and hemispheres for electric light fittings. 

Electrical glass shades. : 

List No. 40 contains inquiries for makers of small buzzers for 
electrical signalling and tapper clocks. 


Appointments Vacant.—Switchboard attendant (278.), 
for Wakefield Corpora ion; shift engineer (82) for Oldham Corpora; 
tion; meter tester (403.) for Salford Eleotricity Works; senior 
and junior engineers-in-charge (£4 and £3 respectively) for 

Tramway and Electricity Committee. Particulars are 
given in our advertisement pages. 


The Admiralty Metal Brokers.— Messrs. H. R. 
Merton & Co.—Mr. R. Pearce having asked whether Henry R. 
Merton & Co., Ltd., are still employed by the Admiralty as metal 
brokers, having regard to the facts alleged by the Solicitor-General 
on September 17th in the case of the ав. Bildister, in the Admiralty 
Priz 3 Court; and, if so, whether such employment will cease, and 
when; Mr. Macnamara has replied: “The answer is ln the 


negative.” 

Australia,—AckNcCrzS WanTED.—A Sydney firm wishes 
to take up agencies for United Kingdom manufacturers of electric 
lighting seta for cars and electrical fittings, lamps and sundries, 
Particulars can be obtained at the Commercial Intelligence Branch 
of the Board of Trade, 73, Basinghall Street, London, Е.С. 


Electric Furnaces for Canada.—An order has been 
laced by the Canadian Brake Shoe Co., Ltd., Sherbrooke, Quebeo, 
anada, for the installation of a Snyder electric furnace for 

melting steel. This furnace will melt and refine cold material, 
and will deliver 24 tons per day of 24 hours. The company has 
been operating a steel foundry for many years, using electric 
furnaoes exclusively for melting. It now has six furnaces of the 
three-electrode type in operation. — Mining World. 


Wiring Methods in France.—A correspondent, writing 
to thank us for copies of the ELECTRICAL REVIEW, says :—"It іва 
real pleasure to be able to keep in touch with eleotrical affairs. I 
have been much interested,in the French installations I have seen 
over here ; in some points they are very practical, and show great 
ingenuity, but their house installations, with flex tin-tacked to 
boards or oeilings without insulators, are enough to make an 
English inspector have a fit on the spot, that anyone should dare 
to take such liberties with his goddess ‘ Electra’! " 


“ Fire Warning " Posters,—The British Fire Pre- 
vention Committee's "Fire Warnings" have been mentioned ia 
our pages from time to time in connection with the War Emer- 
gency, but the different forms of " Fire Warnings " available, and 
the fact that they oan be obtained gratuitously, do not appear to 
be generally known. Over a quarter of a million posters have 
already been issued by the Committee, free of charge. 

All communications as to ''Warninga" should be in writing 
addressed to the Registrar, the British Fire Prevention Com- 
mittee, 8, Waterloo Place, London, 8.W., and not by caller or 
telephone. 


Inquiries.— Makers of glass insulators are asked for. 
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Eductional.— NorTHAMPTON POLYTECHNIC INSTITUTE. 
—The “Announcements” recently issued for the new session indicate 
that the Institute is not only well equipped for educational work, 
but also fosters the social welfare of its students in many ways. 
The day courses commence on Monday next, and the evening 
classes have already begun. Courses are provided in civil, 
mechanical and electrical engineering, technical optics and 
horology, as well as radiotelegraphy, submarine cable work, and 
electrochemistry. Various additions have been made to the equip- 
ment, including special transformers and motors, a Tirrill regu- 
lator, and a mercury arc rectifier. The principal, Dr. R. M. 
Walmeley, is head of the electrical engineering department, with 
Nr. F. M. Denton as Associate Head. : 

MANOHESTER MUNICIPAL SCHOOL OF TECHNOLOGY.—The pro- 
sreotus of part-time courses in mechanical and electrical engineer - 
ing has been received. Prof. Miles Walker is head of the depart- 
ment of electrical engineering, with Mr, J. Lustgarten as chief 
assistant, and the part-time courses, which extend over five yeara, 
эте arranged for the benefit of those who, while otherwise 
occupied in the daytime, desire to fit themselve for responsible 
positions by evening study. | 


- Вовоссн POLYTECHNIC INSTITUTE, Borough Road, 8.E —Re- 


opened on September 27th. Particulars of courses in electro- 
technics are given in our advertisement pages to-day. 


KINd's COLLEGE FOR WoMEN, — The Household and Social 
Science Department at Campden Hill has been equipped with a 
kitchen laboratory, in which experiments will be carried on in 
cooking all kinds of food by different processes; gas cookers, hay- 
box apparatus, electric ovens and gas ovens, fitted with separate 
metere, вэ tbat the students can compare the cost of fuel, are 
features of the cehtral kitohen. 


Wireless Telegraph Patents.—It is reported that a 
syndicate, representing Marconi interests, has acquired the Poulsen 
patent rights, and that the latter will in due couree become the 
property of the Marconi organisation. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the ` 


technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELEOTRICAL REVIEW posted as to their movements, 


Central Station Officials,—A sum of 50 guineas is 
to be given to the electrical engineer at Bedford for work done by 
him outside his daties as engineer, particularly in preparing speci- 
fications and supervising work in connection with the Isolation 
Hospital, Corporation building», and all centres controlled by the 
Education Committee. 

Reference was made at a meeting of the Falkirk Town Council 
to the patriotism of MR. Ransom, the electrical engineer, who 
has joined H.M. Forcee, and best wishes were extended to him. 

Мв. A. Н. GATES, having been discharged from military service, 
it is proposed to re-engage him as chief technical assistant at the 
Luton Council's electricity works, at £3 10a. per week. 


Tramway Offfi cials.— MR. J. К. Groves, manager of 
the Worcester tramways, has been appointed manager of the Elec- 
trio Traction Co.'s system at Gravesend and Northfleet, Mr. Groves 
has been at Worcester for seven years, and previously held posi- 
tions at Cardiff, Great Yarmouth and Croydon. 


General.—We have pleasure in offering our most 
cordial congratulations to Mons. MONTPELLIER, rédacteur-en-chef 
of Г’ Electricien, who has been nominated to the grade of Chevalier 
of the Legion of Honour. At the outbreak of war he entered upon 
service as Chief of Section of the Central Military Telegraphs at 
Paris. The same honour had previously been conferred upon 
M. J. L. Routin, engineer to Messre. Brézuet. 

At the Catholic Church of St. Simon Stock, Patney, the marriage 
has taken place of Mr. HERVEY J. V. COWARD, who ie on the staff 
of the Underground Railways Electric Power Station, Lot's Road, 
Chelsea, and Miss Minnie Victoria Morgan, youngest daughter of 
the late Mr. A. Houlston Morgan, of Bradley Hill (Glos). The 
presents included a marble clock from the bridegrooms's colleagues, 

Мв. HAROLD R. NASH. chief of the cable order and estimating 
office of the St. Helens Cable and Rubber Co., and Miss Florence 
H. Hill, confidential clerk to the manager and secretary of the 
firm, were married at the Parish Church, Lowton, on September 
2208. The staff of the cable works gave the newly-married couple 
a саве of cutlery, and Miss Hill, who has been with the firm for 
12 years, was handed an enamelled carriage clock. | 

At Worksop Congregational Ohurch on September 23rd the 
marriage took place of MR. E. B. VERE, electrical engineer, of 
Roseington, and Miss Dorothy Dawse, only daughter of Mr. H. E. 
Dawes, of Worksop. 


(Huddersfield Territorials), in the trenches in France. 


ALD, WALTER PHELPS GIBBINGS, chairman of the Electricity 
Committee, has accepted the Mayoralty of Carlisle for the coming 
municipal year. 

On September 25th, Мв. ROWLAND A. EVANS, representative of 
the lift department at Meears. Gimson & Ca. (Leicester), Ltd, 
Leicester, was married to Beatrice Irene, only daughter of Mr. and 
Mra. T. Merchant, of Leicester, at Dover Street Baptist Church, 
Rev. Rowland Evans, father of the bridgroom, performing the 
ceremony. 

Mr. Е. W. Simmons, second cost clerk in the Stepney B.C. 
electricity supply department, has resigned his appointment owing 
to a breekdown of health, 


Roll of Honour.—Sergt. THOMAS HAWTHORNE, of 
the 7th Lanos. Fusiliers, is officially reported wounded from the 
Dardanelles, but a letter from a chum states that he has been 
killed. He was 23 years of age, and was employed before the war 
at the British Westinghouse Works at Trafford Park. . 


Private ALEC. DUNN (20), of the 7th Battalion Lancashire 
Fusiliers, and formerly employed at the British Westinghouse 
Worke, Trafford Park, has been wounded in the fighting at 
Gallipoli. 

Private À. SNELHAM, of the Australian Contingent, who is 
reported wounded and missing at the Dardanelles, served his 
apprenticeship with Messers. Dick, Kerr & Co., Preston, and about 
three years ago went out to Australia to work in the copper mines, 
He is 25 years of age. 


Private SAMUEL GREGORY, of the 7th Lance. Fusiliers, who has 
b»en killed in action, was 22 years of age, and was formerly 
employed by the British Westinghouse Co. at Trafford Park. 

Private JOHN BAILEY, of the 6th Battn. South Lancashire Regt. 
has died on board ship from wounds received in action at the 
Dardanelles. He was employed before the war at the Warrington 
Corporation electricity works. 

Мв. A. C. GILLING, electrical engineer to the Epsom Urban 
Council], who has been on active service for about nine months with 
the Queen's Westminsters, has returned from the Front suffering 
from a shrapnel wound in the head, which, fortunately, is not 
serious. We are pleased to learn that Mr. Gilling has, without 
application, been given ‘a commission in the Royal Flying Oorpe, 
and he commences his aviation training forthwith. 

Lanca-Corporal A. WOODWARD, 7th South Staffe. Regt., who was 
engaged with the British Thomson-Houston Co., Ltd., Rugby, has 
lost his life at the Dardanelles. He was killed whilst attending to 
а wounded comrade. | 

Warrant Telegraphist ERNEST A. SUTTON, Royal Naval Reserve, 
who lost his life in the sinking of Н.М. trawler City of London, in 
the North Sea, on September 14th, was formerly on the wireless 
staff of the Marconi Co. Later he was with the General Electrio 
Co., Ltd., of London, where he was assistant manager of one of 
the departments. After the outbreak of war he offered his 
services to the Admiralty, and at the time of his death he 
was nominated for further promotion. | 

Intelligence has reached his home at Margate of the death from 
wounds received in action in the Dardanelles of Private HENRY 
MINTER, electrical engineer, who was serving with the Australian 
Imperial Force, which he joined at Toowoomba, Queensland, on 
the outbreak of war. Deceased received his training at the works 
of the Adams Manufacturing Co., Bedford, and he left for Queens- 
land in September, 1911. 

For conspicuous gallantry in rescuing his Section Officer under 
heavy fire, Sapper ERNEST JACKSON, of the Royal Engineers, has 
been awarded the D.C.M. When he enlisted Jackson, who was only 
18 yeara of age, was with Mr. Simpson, manager of the Preston 
tramways. 

News has been received of the death of Private ARTHUR SULCH, 
of the 5th Battalion Duke of Wellington's West Riding Regiment 
He was 
20 years of age and was formerly employed by Mr. T. W. Broadbent, 
electrical engineer, of Huddersfield. 

Private F. WHITTAKER, of the 9th Battalion West Riding Regi- 
ment, who has been missing sinoe September 3rd, was formerly 
employed by the Yorkshire Electric Powek Co., at Dewsbury, and 
enlisted in September, 1914. He went out to the Dardanelles last 
July. | 
We are sure that we voice the sentiments of а large company of 
electrical men when we offer to Mr. and Mrs. Н. Scholey, of Bedf ird 
Park, W., and 56, Victoria Street, S. W., our very deep sympathy with 
them in the death of their only son—indeed, their only child 
Lieut. CHAS. HARRY NORMAN SCHOLEY, of the 9th Battalion Rifle 
Brigade, who was killed in action on the Western Front on Sunday 
last, September 26th. Lieutenant Scholey, who was 23 years 
of age, was educated at Uppingham, and was an undergraduate at 
Clare College, Cambridge, when war broke out. He received 
his commission through the University, and in September, 1914, 
was posted to the Rifle Brigade. In February he was made First 
Lieutenant and was given his company in August last, He won 
his school colours for Rugby football,and at Cambridge obtained 
the College colours for cricket, Rugby and hockey. 


Obituary, — The interment took place last week at 
Chester Cemetery of the remains of the late Мв. JoHN GARDNEB, 
general manager of the Chester Corporation tramways, The 
deceased, who was 64 years of age, was formerly соппес'еї with 
the traffic department of the Liverpool tramway», and in 1885 
was appointed manager of the Chester Tramways Co. In 1901 he 
became general manager of the Chester Corporation tramways, 
and electric traction was inaugurated 18 months later. 
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С REVIEWS. 


Arithmetic of Alternating Currents. By E. H. Craprer. Lon- 
don: Whittaker & Co. Price 2s. 6d. net. 


This little volume comprises an admirable selection of worked 
examples and graduated exercises (with answers) in various 
alternating-current exercises. Whilst it has, naturally, no 
particular plot, the book is very well arranged and in 
every way up to the high standard we should expect from the 
author. It should meet fully the needs of those many studente 
who desire guidance and material on which to practise in the 


way of numerical quantitative exercises. Alternating-current 
problems of every kind demand a good deal of mathematical 
working for their solution, and, though the mathematics re- 
quired j^ comparatively simple, more practice is required to 
gain confidence and readiness in its application than can easily 
be provided for in & standard text-book on alternating-current 
theory. By preparing a treatise devoted specifically to the 
arithmetic of the subject, the author has earned the gratitude 
of what will, we are eure, be a very extensive circle of readers. 

It is important to note that the book is much more than a 
mere collection of problems. At the beginning of each chapter 
i3 & brief expository introduction leading up to the particular 
group of problems and calculations forming the main bulk of 
thé chapter. So successful has the author been in this respect 
that he has actually succeeded in making the book readable, 
whilst still fulfilling all the aims generally attempted unsuc- 
cessfully by the orthodox collections of Exercises in text- 
books. There are ten chapters in all, the longest being devoted 
to calculations relating to generation of ош E. M. F. S; 
inductive circuits; and capacity and condensers. Chapters of 
intermediate length are devoted to periodic and alternating 
quantities in general; to resistance, inductance and capacity 
in parallel; and to static transformers; whilst the remaining 
chapters deal with inductances, polyphase power, induction 
motors, and transformers. Altogether there are 50 worked 
examples and 182 exercises, and it is safe to say that any 
reader studying this work will find his progress made as easy 
and interesting as possible and will acquire, by the time he 
reaches the last page, & thorough grounding in the funda- 
mental principles of a branch of electrical engineering of 
immense and. daily increasing importance. Candidates for 
C. & G. examinations and other students traversing the scope 
of the latter will find this yolume of great assistance. 


Graphical Determination of Sags and Stresses for Overhead 
Line Construction. By Guipo & Marco SEMENZA, (Trans- 
lated from the Italian by С. O. Mailloux.) London: Hill 
Publishing Co. Price 12s. 6d. net. 


There can be no doubt that many overhead line breakages 
due to the action of the elements—wind, snow, ice, cold and 
heat—and commonly eet down as dispensations of Providence, 
could be averted by taking into account, when erecting the 
lines, those physical factors on which their stability depends. 
Costly high-tension transmission lines are generally erected 
very carefully under full recognition of the influence of atmos- 
pheric and climatic conditions, but smaller (and far more 
numerous) lines are usually adjusted “by eye." Expert as 
the line foreman undoubtedly becomes in thus securing what 
he considers the desirable result, it is obviously impossible for 
him to allow for varying atmospheric conditions from day to 
day and to ensure that the line shall be safe under the worst 
conditione arising in the locality, unless he has at his disposal 
some means which he can apply in the field to ascertain what 
sag and tension under existing atmospheric conditions will 
ensure eafety under the worst conditions. | 

The claim made for the present work is that it provides ‘‘a 
method for determining sags and stresses which, while based 
rigorously and solidly upon sound scientific principles, is so 
simple in application and practical in use that an intelligent line- 
man or foreman can use it without difficulty." Since the 
curves permit the геи information to be determined with- 
out calculation on the part of those using them, we believe 
the main object of the work is fulfilled, but it might have been 
fulfilled in a more satisfactory manner. As the book stands. 
we doubt whether any average lineman or foreman could find 
out how to use it for himself. The engineer in charge of the 
work could, however, draw up a set of instructions for the use 
of " practical’’ men hitherto unfamiliar with graphics or, at 
any rate, with its special phraseology. The authors’ explana- 
tions, at least as presented in the translated work, are only 
likely to be comprehensible to the technically-trained engineer, 
and even the latter would find his path considerably smoothed 
were skeleton diagrams given in the text to illustrate the 
particular examples chosen for explanatory purposes. Sceing 
that the book is intended for field use, it would not be super- 
fluous to print a copy of the loose temperature scales provided 
on one of the pages, so that, should the loose scales be lost, a 
fresh set could at once be prepared. 

The general procedure adopted in using the charte is as 
follows: From the first chart a factor m ìs read off, accord- 


‘ing to the wind and ice load tò which the line may be ex- 


. The actual span is multiplied by this factor to give a 
ypothetical span, which is subsequently adopted in reading 
from the later charts, the sag at given temperature 


{ al g corres- 
ponding to any particular tension in the line. The curves 
apply only to copper conductors, and in preparing them it has 


been assumed that the line hangs in a parabola (instead of a 
catenary). Other assumptions are ilio made to simplify 
matters without introducing serious error within practical 
limits of the quantities concerned. In order that the appro- 
priate large scale chart may be eelected quickl ,an inder chart 
is ineluded with the range of the individual charts demarcated 
by P ns Susie: Lied i 
Ihe general function and character of the work are get 
in Part I, which is followed by a detailed exposition “of the 
scientific principles а the construction of the curves 
and of their mathematica) evolution. This section and Part 
V, which gives the derivation and theoretical discussion of 
various formule used in Part IIT, badly need revision, for 
misprints are frequent and the keying of the symbols used 
la very unsatisfactory. Т he trained engineer, who alone could 
attempt to read these sections of the book, will not find any 
great difficulty in making the necessary amendments: but 
that does not excuse their being necessary. It is only fair 
to add that the charte can be used without any reference to 
the defective mathematical sections. Part III gives instruc- 
tions for and examples of the practical use of the charts, and 
ould, in our opinion, be simplified in phraseology and supple- 
mented by explanatory diagrams. Part IV is very useful 
giving, 5 5 does, 12 regarding allowances in various 
countries for the effect of wind and i 8808 
sags in overhead lines. ne Ne 
is book and the charts which it introduces should be 
very useful to all engineers engaged in overhead constructional 
work, and it is particularly unforturate that the present 
edition should include blemishes which could easily have been 


avoided, and which, while in no sense vital 
ing to the reader. must prove annoy 


— —— 


NEW OOMPANIES REGISTERED. 


Institute of Industry (of Great Britain and Ireland), Ltd. 
(141,643).—This company was registered on September 22nd as a company 
limited by guarantee with an unlimited number of members, each liable for 
ease and devclop the indus- 
of the United Kingdom of 


have fallen into the han 
Britain, 


persons as shall consent to become members shall be th 
Institute ; 


McLaren Brown, and Sir 
of Directors. 


The Canadian Pacific Railwa 
W. Deakin, '' Thornicigh,” 6 
neer; S. R. ороп, Fern Villa, Chesham Bois, 
Moore, Shelton, 

Eldon 


partnership, 
in 200, 000 
but no entrance fee shall be payable by any of the first e 
f association). 
m S | Norfolk Street, Strand, 
Ns. wych Site, W.C. Registered office: 
Exhitition Buildings, Aldwych Site, Strand, W.C. NS Б 


Electrode Company of Sheffield, Ltd. 
company was registered on September 23rd, with a capital of 440,000 in £l 
shares, to manufacture. buy, sell and otherwise deal in carbon and other 
electrodes used in connection with electric furnaces and other materials and 
appliances for the manufacture of steel and alloys or otherwise, which can 
conveniently be made or dealt with in connection or simultancously there- 
with; also to carry on the business of general merchants, ironmasters 
smelters, engineers, etc The subscribers (with one share each) are: D. 
Vickers, River Don Works, Sheffield, steel manufacturer; W. C. Whiteley, 
Wood Hall, Sheffield, steel manufacturer: H. Peile, Milburn House, Newcastle. 
on-Tyne, alloy manufacturer; W. H. Ellis, Westwood, Ecclesall, Sheffield. 
civil engineer; F. C, Fairholme, Netherhall, Hathersage, Derbyshire, civil 
engineer; I. B. Milre, Cross Grove House, Totley, near Sheffield, metallur- 
gical director; C. W. Kayser, Eaton Hall, near Retford, steel manufacturer. 


(141,651) .—This 
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Private company. The number of directors is not to be less than four or 
more than teri; every shareholder or group of shareholders holding 4.000 shares 
shall be entitled to nominate a director in respect of each complete 4.000 
shares held. The following are the first directors nominated by the firms 
whose names are given in parentheses: D. Vickers and W. Clarke (Vickers, 
Ltd.); -H. Peile (Newcastle Alloy Co.); W. H. Ellis (John Brown & Co., 
I. id.); Е, C. Fairholme (Thomas Firth & Sons, Ltd.); I. B. Milne (Hadfields, 
bu C. W. Kayser (Kayser, Ellison & Co., Ltd., and Samuel Osborne & Co., 
Ltd.) The directors for the time being may co-opt other directors, but so 
that the maximum number is rot exceeded and that such co-option shall not 
interfere with the rights of individual shareholders under the above provisions. 
Solicitors: G. E. Branson, 9, Bank Street, Sheffield. Registered by Jordan 
and Sons, Ltd., 116-7, Chancery Lane. | | 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES: | 


Brilliant Sign Со. (1907), Ltd.—Mortgage and Land 
Registry Charge on Paragon Works, Uxbridge Road, Shepherd's Bush, both 
dated September 9th, 1915, to secure all moneys due or to become due from 
the company to Capital and Counties Bank, Ltd., 39, Threadneedle Street, 
E. C. Also debenture, and as collateral security thereto, a mortgage, both of 
even date, to secure £9,000, charged on company's undertaking and property, 
present and future, including uncalled capital. Holders: Capital and Counties 
Bank, Ltd., 39, Threadneedle Street, Е.С. 


Tyer and Co., Ltd.—A memorandum of satisfaction in full 
on September 11th, 1915, of debentures dated March 10th, 1913, securing 457,000, 


has been filed.—Particulars of 415,000 debentures, created September 14th, 


1915, filed Pursuant to Section 93 (3) of the Companies (Consolidation) Act, 
1908, the whole amount being now issued. Property charged: The р 
undertaking and property, present and future, including uncalled capital. No 
trustees, С 


Banbary and District Electric Supply Co., Ltd.—A memo- 


randum of satisfaction in full on December 3lst, 


1914, of debentures dated 
March 26th, 1913, securing £200 has been filed. hrs 


Sheerness and District Electric Power and Traction Co., 


Ltd.—AÀ memorandum of satisfaction in full on January Ist, 1916, of deben- 
tures dated December 8th, 1914, securing £315, has been.filed. . - 


Imperial Light, Ltd.—A memorandum of satisfaction to 
the extent of £2, (being amount outstanding) on September 14th, 1915, of 
debentures dated November 7th, 1910, securing £5,000, has been filed. 


Oriental Telephone and Electric Co., Ltd.—A memorandum 
of satisfaction to the extent of £1,200 on September 15th, 1915, of debenture 
stock secured by trust deed dated June 28th, 1905, and supplementa! deed of 
acknowledgment dated June 12th, 1907, securing £200,000, has been filed. 


Telephone Co. of Egypt, Ltd.—A memorandum of satis- 
faction to the extent of £,700 on September 15th, 1915, of debenture stock, 
secured by trust deed dated July 27th, 1904, and three supplemental deeds of 
acknowledgment dated February 21st, 1906, March 4th, 1908, and October 
27th, 1909, securing £200,000, has been filed. | 


CITY NOTES. 


Dundee, Broughty Ferry and District Tramways 
= M = Co, Ltd. 


PRESIDING over the annual meeting, Mr. GEoRGE BALFOUR, the 
Chairman, replied to the criticism directed against the com- 
pany in connection with the taking over of part of the line 
by the Corporation of Dundee. He deprecated what he 
characterised as the wild statements on the part of members 
of the Town Council before thé true facts of the case were 
known, and he maintained that no fault lay with the company 
in connection with the trouble that had arisen. Continuing, 
he said the year ending July 3186 had been a particularly 
troublesome one, and the direct effects of the war were reflected 
in the decreased receipts, the receipts from all sources being 
£13,293, or approximately £700 less than the previous year. 
In addition to decreased receipts, expenses had increased, the 
principal increase being in connection with fuel, which cost 
about £400 more than in the previous year, the decrease in 
receipts and the increased cost of fuel accounting for the differ- 
ence of nearly £1,100 in gross profit, viz., £5,284, compared 
with £6,328 for the previous year. In moving the adoption 
of the report and the accounts, Mr. Balfour said the directors 
did not recommend payment of any dividend on the ordinary 
shares for last year, and they were certain that this would 
be approved by the shareholders. The decrease in profits 
would not alone have determined the directors to pass the 
ordinary share dividend, but the decrease in profit, coinciding 
with the altered conditions of running and the prevailing un- 
certain outlook, made it essential to adopt a cautious policy. 

The motion wag adopted. | ` 


The Petrograd Electric Lighting Co. of 1886. 


The report for 1914 of the Petrograd Electric Lighting Co. 
of 1886, the situation of which has occupied a large amount 
of public attention during the past twelve months in conse- 
quence of German interests in 
the participation of German capital and the activity of Ger- 
man subjects in the administration of the company down to 
the outbreak of war had been made the pretext by the Moscow 
City Council for representing that the working of the Moscow 


the undertaking, stated that 


to Swiss subjects, the company expressed the hope that the 


Government would limit its action to the placing of the com- 
pany under special State control. Since the end of November 
the company had been without any communication with the 
works at Lodz, and the working results of the latter had, 
therefore, only been included to the close of that month. As 
а consequence of the war, the consumption of ener by a 
number of industrial companies had experienced a diminution, 
although the decrease was more than counterbalanced by the 
connection of new works which «vere chiefly engaged on army 
contracts. | 
The increase in the share capital to £5,000,000 which was 
resolved upon in January, 1914, had been carried out by the 


й 


station was irreconcilable with the public interests, and askin 
for the liquidation of the company. As, however, it coul 
be proved that the majority of the company’s shares belonged 


issue of new shares for £1,000,000 shortly before the outbreak. 


of the war, each new share being entitled to one half of the 
dividend devolving upon the old shares. Concerning the parti- 
cipation of the company in other undertakings, the report 
mentioned that 70 per cent. of the share capital of £1,200,000 
of the Imatra Со, for the Distribution of Electrical Energy, 
of Brussels, had been paid up down to the occurrence of 
hostilities, and had been mostly employed in the works of the 
Russian Overland Central Stations Co. and in connection with 
the site and rights of the hydro-electric works at the Vuoksen 
Falls in Finland. The works at Bogorodsk of the Moscow 
Electric Power Transmission Co., of Petrograd, were brought 
into operation in February, 1914, and were working eati 
torily, but no information was available respecting the works 
3: $e BON IOS which were to have been started in the autumn 
о 4, | 

If 10 roubles are accepted ав the equivalent of £1 sterling, 
the accounts for 1914 show gross receipts of £1,661,200, as 
compared with £1,371,200 in the preceding year, whilst the 
working expenses were £804,700 and £643,500 in the two years 
respectively. After deducting general expenses, taxes, loss in 
exchange, etc., the net profits are returned at £683,800, as 
against £603,500 in 1913. It is proposed to pay, as was 
announced two or three months ago, 11 per cent. on the pre- 
ference capital, as in the previous year, and 8 per cent. on 
the ordinary shares, as in 1913. Owing, however, to the situa- 
tion created by the war, it is proposed to place the £387,000 
required for the payment of the dividends to a ial account, 
the period for the actual distribution being left to the discre- 
tion of the directors. | 


Russian Companies. 


The Moscow Electric Power Transmission Co. (Electro- 
perodatscha), in which the Petrograd Electric Lighting Оо. of 
1886 is interested, incurred a loss of £21,000 in 1914 on a 
share capital of £600,000, this being the second working year. 

The Russian Overland Central Stations Co. has declared a 


. dividend of 4 per cent, for 1914 on share capital of £400,000. 


The Russian Dynamo Co., of Moscow, has decided to 
4 per cent. on ordinary share capital of £400,000 for 1914, 
The Russian Wireless Telegraphy Co. has resolved to divide 
15 per cent. on the ordinary capital of £300,000 for 1914. 
e Petrograd Electrical Installations Co., which, in con- 


` junction with the 1886 company and the Belgian Co., supplies 


energy in the Russian capital, has decided to distribute 10.2 
per cent. on, share capital of £1,160,000 for 1914. 

The Riga Tramway Co. intends to pay 8 per cent. for the 
past year. i 


Lower Thames Land and Power Co.—The Financial 
Times states that, subject to the consent of the Treasury 
obtained (formal application has already been made for the neces- 
sary sanction), it is reported that the County of London Eleotrie 
Supply Co. has decided to offer to its share and debenture-holders 
an opportunity of participating in an issue of debentures relating 
to & new enterprise to be known as the Lower Thames Land Deve- 
lopment &nd Power Co. Ltd. The property to be owned by this 
concern will consist of 308 acres of land at Barking, an option over 


which was acquired some little time ago on what are regarded as 


favourable terms. Apparently only & comparatively small pro- 
portion of the area in question will be required for the purposes of 
a generating station, and the remainder of the property will be 
dealt with by the new company in a manner suitable to the 
general scheme which it has in view. The authorised debenture 
issue of the new concern is £100,000, carrying interest at 51 per 
cent., and constituting a first mortgage for 25 years. Of this 
total it is proposed to offer £80,000 for subscription at par. The 
County of London Electric Supply Co. will guarantee uncondi- 
tionally the capital, interest and sinking fund, Statements 
which have appeared in print to the effect that the foregoing 
acheme has some bearing проп the pre-war project for the con- 
solidation of the electric lighting and power industry of London 
are believed to be erroneous. | 

Our contemporary in its issue of Wednesday states that the 
formation of the. Lower Thames Land, &c., Co., has no bearing on 
electrical enterprise. The company has been created merely for 
the purpose of purchasing and developing a building site at Bark- 
ing, while, incidentally, a portion of this site is to be leased to the 
е) of London Oo., who come into the matter solely as inter- 
mediaries, 


ac. 
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German Electrical Companies. 


The Kabelwerk Rheydt proposes to pay & dividend of 18 
per cent. for 1914-15, as compared with 12 per cent. in the 


preceding year, and the Elektrizitatswerk Westfalen 6 per | 


cent., as against 4 per cent. 

The Bergmann Elektrizitats Unternehmungen, of Berlin 
the financial organisation of the Bergmann Electricity Works 
Co., which discontinued. the negotiation of fresh business in 
1912—earned gross profits of £5,300 in 1914-15,.as compared 
with £15,500 in the previous year, the net surplus being £441, 
as against £9,500 in 1913-14. The debit balance brought for- 
ward has, consequently, been reduced to £26,700 on a share 
capital of £300,000. | 

e directors of the Elektrometallurgische Werke, of Hor- 
rem, A.G., which company was formed two years ago by the 
Metal Bank and the Griesheim-Elektron Co., report that the 
year 1914 was part of the preparatory period. After settmg 
aside £1,400 for depreciation, the accounts indicate a loss of 
£3,300 for the year, thus increasing the debit balance to £5,600 
оп an ordinary share capital of £50,000. coat? 

The Brandenburg Carbid und Elektrizitats Werke A.G., -of 
Berlin, in reporting an increase in the gross profits in 1914-15, 
states that the expansion was due both to the supply of elec- 
tricity and the preduction of carbide in Germany, and by the 
Norsk (Norwegian) Elektrokemisk Aktieselskab. The sales 
of electricity advanced from 4,400,000 kw.-brs. in 1913-14 to 
4,900,000 x w.-hrs. last year, despite the prejudicial effects of 
the war, whilst as a consequence of the favourable water 
conditions the output of carbide in 1914-15 was considerably 


greater than in the previous year, both at the inland works. 


and at those of the Norwegian company, which was able to 
pay 14 per cent. for 1914, as compared with 6 per cent. in 
1913. The gross profite of the Brandenburg company amounted 
to £26,000, as against £23,000, and the net profits to £15,000, 
as contrasted with £9,100. It is pro to pay a dividend 
of 7 per cent. on a share capital of £175,000, this comparing 
with no distribution in. 1913-14. | 

The shareholders in the Deutsche Popelampen A.G., of Aia- 
la-Chapelle, have decided to dissolve the company, whose 
working in 1914-15 resulted in a loss of £8,400. According to 
the report submitted at the recent meeting, the fifth year's 
trading closed with a considerable loss, because the conditions 
of trade had become more difficult for wire lamps in eo far 
that consumers would only unes approved wire lamps, 
whilst the war had rendere 
materials and trained workers. The directors had, therefore, 
been compelled to dispose of the glow lamp machinery. It 
had, however, been possible to find a market abroad, although 
at unfavourable prices, for most of the so-called lamps of 
second quality, as they would have become worthless if kept 
in stock for a long time. The insulating tube department 
developed down to the outbreak of the war so that large 
profits could have been reckoned on, but it could not be con- 
tinued owing to the lack of raw materials, which were requisi- 
tioned by ihe military authorities, and the department for 
welding materials 2186 profits which were too small to be 
of importance to the undertaking as a whole. 


D 


STOCKS AND SHARES. 


TuEsDpAx EVENING. 


“The brilliant work of the British and French Armies 
announced at the begiming -of the week has had the effect 
of neutralising the dullness produced by the Budget, the Bul- 
garian uncertainties, and other such influences. 
expected advance appears to have started, and the news 
received on Sunday is accepted in the City as the first instal- 
ment of what are confidently hoped to be several chapters of 
steady pressure forward. 
generals; and the armchair critics of our various newspapers 
are, for the time being, regarded ав of little account. 

From the point of view of prices, the change has been less 
marked in them than in sentiment. The Stock Exchange 
atmosphere has altered from dulness and depression to cheer- 
fulness and light. Buying has been stimulated to some extent, 
but it is not surprising that markets should require more sup- 
port than they have received hitherto before they can go 
substantially better. The American rate of exchange is sell 
it is evident, giving the Anglo-French Commission a good deal 
of trouble, but that New York considers the issue of the loan 
as good as made is apparent enough from the boom which is 
taking place in American rails, and in securities of all kinds 
on that side of the water. The shares of industrial companies, 
in particular, are soaring—electrics with the rest; and the 
huge amount of money which the States is making out of the 
war is reflected in marked Stock Exchange activity. 

On this side, the County of London Electric Supply Co. is 
offering to ite shareholders and debenture holders an amount 
of £80,000, in 53 per cent. 25-year first mortgage bearer deben- 
tures, in a new company to be called the Lower Thames Land 
Development & Power Co., Ltd., which has a nominal capital 
of £100,000. 'The County Co., according to the circular in 


devolop the whole pro 


at present. Y 
: ind: 


it impossible to obtain raw 


. inability to elucidate the knotty points. 


The long- 


Once more we.are all amatenr, 


front of us, has exercised its option for the purchase of about 
800 dcres of land at Barking, with river frontagé, for the 
erection of a new power station; but as the company will 
require only a certain portion of this land for generation pur- 
poses, the other undertaking has been formed to acquire and 
le p rty. The debentures are being offered 
at par. ‘lhe principal and interest in the new concern will 
be guaranteed unconditionally by the County of London Elec- 
tric Supply Co.; and as the annual amount for interest and 
sinking fund under the guarantee is £6,550, and the surplus 
profits of the County Co. for the year ended December ost 
were ee there is no question of the soundness of tho 
security. | 

The electric lighting market is comatose. Metropolitans 
have gone back to 23, а fall of 3, but County preference retain 
their. rise of last week, and other shares in the market are 
just steady. Little trade is being done in any of the shares. 

In the telegraph section, a fall of 10 points in Indo-Europeans 
has dropped the price te 40. Shares changed hands as low 
as 344 about a week ago, but these apparently have been 
taken by purchasers at 394 and 40; во that, incidentally, it 
might be assumed that somebody made a handsome profit. 
The purchaser, however, might quite fairly retort that he 
was taking a big risk in buying the shares at all, inasmuch 
as the immediate future of the company, from the dividend 

aint of view, is somewhat undecided. Supposing the current 

ividend to be maintained, however, the yield on the money 
comes to 8$ per cent. at 40, from which it is obvious that 
plenty of margin exists for a reduction in the rate distributed 
Westerns are better at 12; Eastern Extensions 

Eastern Telegraph ordinary have both hardened a trifle. 

The fact of the income-tax being raised to 3s. 6d. canno 
fail to direct attention to the companies which pay their 
dividends free of tax. "This practice is followed by various 
telegraph companies, as indicated in our lists, but there ів 
nothing to guarantee, of course, that in any half-year all the 
companies, or any one of them, may not depart from their 
present method, and in future send out their dividends less 
tax. It is often asked why all companies do not pay their 
dividends tax free, but very little consideration suffices. to 
show that there are several sound reasons against their doing 
0. The one which tells probably more than the rest, how- 
ever, is that a company can pay a higher rate less tax than 
it can if it declares its dividend free; and with the tax on un- 
earned incomes standing at 3s. 6d. in the £1, 5 per cent. free 
of tax, to take an example, is equal to practical y 6 per cent. 
gross. And it cannot be gainsaid that 6 per cent. does look 
better than 5 per cent., although actually the result may be 
the same if the dividends are paid gross and net respectively. 
The Home Railway market is taking a turn for the better 
on the whole, but Electrics are weak, and further falls have 
occurred in Metropolitans, in Districts and in Underground 
Blectric “А” Shares, while the income bonds of the laat- 
named company remain about 71. The market is regaining.a 
little of the confidence that was handled во roughly by the 
threatened coal strike and railway trouble, but investors are 
not keén on putting money into these securities now. It is 

ssible there will be a further reduction in prices before the 
Home Railway market really arrives at something like a Steady 

vel. | 

The question of Excess Profits Tax has raieed a storm of doubt 
and discussion in business circles. Those who have most closely 
studied Mr. McKenna's speeches are at one in declaring their 
| ‹ t The text of the 
Finance Bill, when it appears, will probably throw light upon 
the subject. Various companies connected with the electrical 
industry are expected to come within the clause: and while 
16 may make a considerable difference to those concerns which 
have been doing well out of the war, it may also affect others, 
the profits in which have risen, although for causes entirely 
removed from the all-prevailing factor. | . 
.. Manufacturing shares in the electric market are somewhat 
irregular in price. Edison & Swans have fallen to half-a- 
sovereign; India-Rubber shares weakened to 8, a drop of 3; 
and Henleys at 124 show a fall of £1. Allowing for the fact 
that the dividend on Henleys is paid free of tax at present, 
the yield at 12} is the substantial one of £9 2s. per cent. on 
the money. 

_For the time being, we leave our calculations of yield prac- 

tically unchanged, because they are worked out on the con- 
venient basis of an income tax of 92s. 6d. in the £. and for 
the calendar year January Ist to December 31st, 1915, the 
rate actually comes to 2s. 8d. in the E in the great majority 
of cases. 

One of the features of the last duy or two is a meteoric rise 
in American Marconis, which lifted the price from 15s. to 
19s. 6d. The buying emanated mostly from the United States, 
and was confined to these particular shares. the parent 
Marconis and Canadian Marconis failing to obtain any benefit 
fron the jump in Americans. It is freely stated that the 
American Marconi Co. is doing extremely well, and, in addi- 
tion, there is à New York boom, already referred to, in the 
shares of nearly all the railroad and industrial companies. 

The armament market is firm, on an excellent report pub- 
lished by the Birmingham Small Arms Co. Rubber shares, 
after being a dull spot, have taken a turn for the better. 
Business in both sections, however, is meagre. There is some 
improvement amongst copper shares, in consequence of the 
demand from America, but base metal issues on the whole. 
continue to show heaviness. 


EE 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Honn Exizcrarcrry Oompantas, 
т Price 
Dividend, Sept. 28, Rise or fall Yield 


1914, 1915. this week. p. o. 
Brompton Ordinary .. oo ~» 10 7 == 46 18 4 
C 0. ^, 1 росы. Pref. ео ee 1 1 -— H 18 i 
haring ross nary ee ee e — 
do. do. do. Pref, ee 1 af - 8 0 0 
do. do. City Pre U oe ee 4 8 — 8 0 0 
do. 4 Deb. ee ee ee ee 4 80 — 5 0 0 
elsea ee ee ee [E ` ee b 41 = 5 17 8 
do. 43 Deb. ee eo eo ee 4 88 == 41110 
City of London ee ee ъа es 9 1 — 7 7 0 
do do. 6 per cent, Pref. .. 6 1 — 5 11 4 
do. do. 6 b. ee we ve 6 100 — b 0 0 
do. do. 4à Deb. ' ee ve 85 — 6 6 0 
Oounty of London ee ee 0 7 105 oe 6 16 1 
do, do. 6 per cent. Prol, .. 6 1 — 5 14 8 
do. do. Ist Deb. oe d 90 — 600 
K eim aa ind Deb. oe ee , 9 85 р. : 6 0 
ens on Е ary: ee ee oe — 4 0 
London Electric че ee ee oe 4 1 — 8 8 4 
do. do. 6 per cent. Pret. 6 4 — 664 
M о hed 4 De « ee ee ье Ф 80 т" i р 15 0 
e торо Ап ee oe ee oo == 9 
do, pet cent. Pref, ee af = 6 0 0 
do, ob. oe ee ee 90 = 6 0 0 
do. De в ee ee ee 70 == 5 0 0 
Bt. James’ and Pall Mall oe . 10 64 — 18 2 
do. do. do. 7 per cent. Pref, 7 — 612 0 
do. do. do. 84 b. ee ee Bà 10 — 5 0 0 
Bouth London . 5 2j — 619 0 
South Metropolitan Pref, ee ee 7 1 = 6 14 0 
Westminster oe ee ee 9 orn 6 18 4 
do. [^] Pref, ee se ee 4) 4 — 5 9 0 E 
TELEGRAPHS AND TSLEPHONNES. 
Anglo-Am, Tel, Pref, .. .. of 6 ‚ 984 — 6 2 0 
do. Def. T T là $2 — 616 4 
Obile e ee oe eo ее 8 63 т 6 8 0 
Ouba Bub. rd. ee 0 ee 6 8 m i 6 6 0 
0. ee ee ee oe 10 15 -—— 6 18 4 
Ex n ee ee oe 1 12 + à *6 18 4 
do. 4 " А 4 80 — 500 
Bastern Tel, Ord.. . oe ee 1 116 + 1 *6 18 0 
в t. e ve 84 66 — 5 6 0 
do. * 4 Deb. ee ee ee 4 B0 —1 5 0 0 
Globe Tel. and T. Ord. ee ee ee 6 9 — 97 0 8 
do. ref. oe ee ae 6 — 6 8 0 
Gt. Northern Tel, ee ee oe 93 83 — 8 18 4 
Indo-Buropean .. ӨР as 18. 40 —10 826 
Marconi ee ee e А oe oe 10 14 = 5 6 8 
New York Tel. . i s n 44 99 +4 411 0 
Oriental Teleph e Ord, oe ET 10 к 1 == 6 8 1 
do. Pref, ee ee 6 1 cere! 5 6 8 
Tol. B $ Deb. ce ae ee ee 4 80 — b 0 0 
United a Plate Tol. ee °з ee 8 6 — 8 6 6 
do. ref, ees oe 6 t — 6 2 7 
West India and Pan, ae oe ee 1 1 — 8 17 9 
Western Telegraph oe ve we 1 12 — 26 19 4 
do. 4 Deb. ee ee 4 80 =] 6 0 0 
Hous Rins, 
Central London, Ord. Assented .. 4 70 — 5 14 4 
Metropolitan es os ee ee 1 28 — 5 8 8 
do ot e ee eo Ni 18 -= Nil 
. do. "A" ,, ee Nil — Ва. Nil 
do, do. Income ев 6 7¹ TT *9 11 8 
Forsien Талма, &0, 
Anglo-Arg. Trams, First Pref, oe — 16 8 
do. 2n 9$ өө ее of E — В 9 2 
do. 4 Deb. ee ee 4 78 uS 6 9 1 
do. Deb. ee ео 44 72 еә 6 5 0 
до. b b. oe ee 5 74 кыс) 6 15 а 
Bra Traoctions .. we ee .. H 49 „ +14 7 210 
Bombay Bleotrio Pref... .. .. 6 10} — 5 17 1 
do. a4 De e. ae ее ч 81 — 6 8 0 
Mexico Trams se ee ae ee N 88 — Nil 
do, 5 per oent, Bonde .. — 40 — Nil 
o. 6 per oent, Bonds .. — B5 = Nil 
Mexican Light Common ö МІ 95 == Nil 
do. Pref. ee ee ee Nil 80 — Nil 
do. 1st Bonds ee ee = 40 == == 
Adelaide Sup. 6 per cent, Pref, Q 6 6 — воо 
do, 6 b. oe ee ee b 98 = 6 2 0 
MANUFACTURING COMPANIES. 
Baboock & Wiloox $8 = ee 14 — 6 8 8 
British Aluminium Ord. ae ee 6 1 — 4 14 1 
do. Pret. ee ee 6 18 = 6 9 9 
British Insulated Ord. .. - . 16 1 — 713 
O. Pref. oe oe ee 6 — b 3 3 
British Westinghouse Pref, .. e 7 B3J- +64. 9 110 
do. 4De eee ee ae ee 4 70 42 614 4 
do. 6 р. lien ee [E ee 6 101 = 5 19 0 
Oallenders es ee ° ee ees 15 11 — 6 16 4 
do. 5 P»et... ee oe ee 5 44 с b п 8 
do. 4 Deb. ° ee 4$ 92 — 4 17 9 
Castner-Keliner .. $i Ss . Ib 61/- — 418 6 
Edison & Bwan, 28 рі. oe ee ee Nil 10/- =1/- Nil 
do. do. fully paid a . Nil 1 mio Nil 
do. do. Deb. ce oe ee 4 68 — 6 18 0 
do. do. 5 % Deb. ae ee 5 60 — 8 6 8 
Electric Construction ee ee ee 6 18/- — Е 9 4 8 
о. do. Pref, ee eo 7 19/- — 7 7 4 
Geu. Elec. Pref, ee oe ae ев 6 — 6 6 4 
Henley ee ee ee eco 20 12 =" 1 *9 2 0 
do. 4 Pret. е e d 4 === 6 0 0 
do. 4 Deb. ee ee 92 = 4 17 9 
Rubber ae s6 c» m b 8 — 2 6 50 
Telegraph Oon. ee ae ee ee 20 81 — 1 15 0 


* Allowance made for dividends being paid free of income-tax. 


County of Durham Electrical Power Distribution 
Co., Ltd.—A financial contemporary states that the directors have 
decided not to declare an interim dividend on the preference shares. 


Lancashire Dynamo and Motor Co., Ltd.—Interim 
dividend at the rate of 6 per cent. per annum (3 per cent, actual), 
the same ag a year ago,—Zimes, | 


MARKET QUOTATIONS. 


It should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 


a 


and they may vary according to quantities and other circumstances, 


Wednesday, September 29th. 


Latest Fortnight 
CHEMICALS, &c. Price. Ino, ot Dee. 
a Acid, Н lorio ee ee per owt, ee oe 
а n Nitrio .. oe os ee » ee EET 
а n Oxalie ee ee ee per lb. : ME 
а „ Bulphurie .. T „ perowt T T 
а Ammoniac Bal са T ee " T m 
a Ammonia, Muriate (large crystal) per ton £44 £4 inc. 
а Bleachin powder oe oe ee м £9 ee 
a Bisulph eof Carbon өө ee " £23 
a тах ae ee ee ee ee и £23 
a er Sulphate oe ee oe « £28 
а ? alae oe ee ве и zu 
8 н ugar эө өе и ° 
a н Peroxide ee oe ee м ee 
e Methylated Spirit oe ee ee per Re es 
a um, Bichromate, in casks per Ib. dad. 
г Potash, Caustic (88/90 „ рег ton pe 
а м Chlorate .. ee ee per 1, 1/45 
a " Perchlorate oe ee м 1/6 
а Potassium, de (96/100 %).. ы Nom, 
(for mining purposes only) 
a Shellac oo 05. „per ow. 650 
a Sulphate of Magnesia... ee per ton ee 
a Bulphur, Bublimed Flowers ee » £11 10 
@ » ecove ' өө ee м £8 
a M Lump oe ee oe " £8 10 oe 
a Boda, Caustio (white юла 90) ee "є os 8 5 
a м Chlorate ee ee ee per lb. à й. inc. 
a ee oe oe per i oe 
а Bodinm Bichromate, casks — .. рег 15. d. $d. ine. 
METALS, &a, 
b Aluminium in ton lote.. per ton 
b in Wire, in ton lots 
(1 to 14 B. W.G.) n 
b Bheet, in ton 1 ee » oe ee 
p Ваһ” metal ingots ..  .. „ * ii 
c Brass (rolled meta! to IF basis) per la. 1/03 to 1/1 E 
€ „ Tubes (solid drawn) oe Ра 1/04 to 1/1 T 
e » Wire, basis ee ee ee м 1/ to 1/13 ve 
c Copper Tubes (solid ФАТА vs " 1/1 to 1/11 
& ым Bars (best selected). per ton £96 £2 dec 
g и Sheet ee oe ee м 296 £2 dec. 
@ и Боё .. ee ee oo м 296 - £2 dec. 
9 „ (BleotroyWo) Bars и 288 45 inc, 
d м м Sheete ee и 210 &5 inc 
е n м 8 ee » £96 £5 inc 
d " м Н.О. Wire per lb, 114d. 4d, Inc 
f Bbonite Rod ee ee ee n p LE 
f » Sheet ee oe oo $$ 
п German Silver Wire se ee “ 1/10 
h Gutta-percha, fine.. ee T и 6/10 : 
b India-rubber, Para fine .. и 9/4 id. dec 
Iron (Cleveland warrants) .. per ton 64/1 pa 
н Ww Л galv, No, В, P.O. qual, и v 
g Lead, English Pig .. ee eo н £25 £1 inc. 
g Mercury .. ... „ per bot. | £16 5 to £16 76 2 
e Mica (in original oases) small .. per lb, . 64. to 8/- 2d. to 6d. io 
“> н X n : 118 50 1 p^ о 6 in 
e м oe м — up. P ў 
o9 Nickel, sheet, wire, "ko, ee ee [T] Nom. ae 
ө Phosphor Bronse, plain м s 
B „ „ rolled bars & я е 
e » rolled strip & sheet Е D T 
9 Platinam ee "S ee ee per 048, ПО b/- Ine. 
Silicium Bronse Wire e. per lb. 1 / = 
r Steel Mignot in ee eo per 285 
g Tin, Block (Bnglish) .. . „ £158 to £154 
m ire, OB. 1 to 16 ee ee per Ib, ari 
White Anti. friction Metais . per ton i: 
Ё Zino, Bh't (Vieille Montagne bud.) ” Мош, 


Quotations supplied by— 


a G. Boor & Oo. 

b The British Aluminium Oo., Ltd. 
€ Thos. Bolton & Sons, Ltd, 

d Frederick Bmith & Qo. 

e F. Wi 8 & Bons. 


f India-Rubber, Gutta-Percha and 


Telegraph Works Co., Lid. 
ri James & Shakspeare, 


h Edward III 4 Со. 


k Morris Ashby, Ltd. 

1 Richard Johnson & Nephew, Lt. 
n P. Ormiston & Sons. 

o Johnson, Matthey & Oo., Ltd. 


r w. F. Dennis & Оо. 


Winnipeg Electric Railway Co, — A dividend of 
21 per cent. for the quarter ending September 30th, 1915, being s 
the rate of 10 per cent. per annum, is announced. 


Madras Electric Tramways (1904). Ltd, — The 


directors have declared an interim dividend at the rate of 6 p.T 


cent. on the preference shares, 


Globe Telegraph and Trust Co., Ltd, —The director: 
have declared a first interim dividend of 28. per share, free 
income-tar, on the ordinary shares. 


Kalgoorlie Electric Power and Lighting Corpora. 
tion, Ltd.—A dividend on the preference shares at the rate 0 
4 per cent. per annum for the six months ending 30th inst has 


been declared. 


Russia, —The Bielostock (Russia) Electrical Co., capital 
2,000,000 roubles, made a profit in its second (1914) working 796. 
of 182,067 roubles ; 100,000 roubles (ог 5 рег cent.) will be distr 


buted in dividend. · 


= а. 
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THE PROBLEM OF THE "POINT-FIVE" 
TARIFF. | 


[COMMUNICATED. ] 


THE “ point-five" tariff—officially defined as any scheme 
under which energy for heating and cooking is obtained at 
0-54. per Kw.-hour, with or without a preliminary fixed 
charge—has undoubtedly come to stay. The number of 
“ point-five" supply areas increases steadily, the heating 
and cooking connections therein increase rapidly, and it) 
seems no over-statement of the case to say that really impor- 
taht development in domestic heating and cooking depends 
on energy being available at O-Sd. per unit (or less). The 
important point is to have a cheap rate for actual consump- 
tion ; this is an invaluable asset to canvassers, and eliminates 
consumers’ dissatisfaction due to high bills caused by cur- 
rent wastage which, in the form it usually takes, is not 
expensive to the supply station. 

Опе may safely look forward to the number of “ point- 
five" undertakings being very materially increased in the 
near future (for domestic heating and cooking apparatus 
seems at last to be emerging on a commercially and techni- 
cally satisfactory basis), and it is, therefore, worth while 

ying attention to the fixed charge which supplements the 

a unit tariff. The ideal arrangement would naturally 
be to supply all energy at a single flat rate, and there 
is no reason why this should not be approached as station 
load factors increase. It seems quite certain, however, that 
a uniform flat rate can only be justified by practically 
а 100 per cent. station load factor, since no improvement in 
storage cells can make storage of electrical energy as simple, 
cheap, and efficient as the purely mechanical storage of gas 
in gasometers. ‘In this respect, gas supply engineers have a 
very material advantage over electricity canvasserr, who 
find it a perplexing task to explain to the lay mind why 
current for power should cost so much less than current for 
lighting. 

However, the fact remains that for the present a charge 
of $d. per unit consumed for heating and cooking must 
in practically every case be supplemented by a fixed charge. 
To levy this indirectly, by stipulating that so many lamps be 
installed and operated on the ordinary lighting tariff, requires 
duplex wiring, and at once rouses the consumer's suspicion 
that he is being badly done on the lighting units. As a 
matter of fact, there is a very excellent reason for selling 
carrent at different rates at different times of day, but if 
this be applied to the cooking supply, it makes cooking 
very dear between certain hours, and, in the aggregate, it is 
unwise to use this system. 

The best compromise —for а compromise is imperative, 
with the cost of generation varying from hour to hour, and 
relatively negligible storage provided—is to supply energy 
for all domestic purposes at a flat rate of 4d., covering all 
capital expenses and the extra cost of peak supply by a fixed 
charge; the consumer is then no longer perplexed by 
variations in the price paid for a given amount of a given 
commodity—he obtains current for all purposes at a uniform 
and very low rate, and if his cook leaves the stove switches 
son” an hour or so longer than she need do, the cost of 
the extra energy consumed is not a serious item. 

So far, so good ; but it isin the determination of the fixed 
charge that difficulties appear. The majority of existing 
* point five” undertakings aseess fixed charges on the basis of 
rateable value, and it would seem that there is considerable 
risk of this becoming standard practice. The writer cannot 
believe it is desirable that this should happen, and in the 
folowiog paragraphs are set out argumenta which seem to 
him deserving of close consideration, as well as figures and 
curves, which appear to demonstrate conclusively that the 
rateable value basis is not equitable. 

The most tempting feature of the rateable value tariff, 
from the central station point of view, is ita simplicity. All 
houses have their rateable values , and it is only 
necessary to take a certain percentage thereof, and charge all 
units at Id., and the job is done. The fundamental 
assumption is that rateable value is a reasonably accurate 
measure of the electricity-consuming capacity of private 
premises, and the fundamental weakness of the system is 
that it is not necessarily or even generally anything of the 


kind. In & pee row of houses under the writer’s 
observation, all rated at the same value, one is occupied by 
afamily keeping two servants, and holding frequent parties, 
during which every room in the house is brilliantly lighted. 
The next house is occypied by a quiet and smaller family, 
burning about one-third the number of lights used by their 
neighbours. The next house is a boarding establishment, 
and the next again is occupied by eccentric persons of the 
daylight-saving persuasion. And so it goes on along the 
street in question, and, broadly, the writer ventures to 
suggest, all over any town. 

The object and tendency of any “ fixed-charge-plus-small- 
unit-charge " system is to encourage liberal use of electricity 
by all peraons, but it cannot be ignored that houses of similar 
size and quality shelter families of very different sizes and 
habits, and, in fact, that rateable value bears neither 
theoretical nor actual relationship to the current consump.. 
tion of a household. | 

Concrete support for this contention is to be found in fig. 1, 


which presenta graphically some data included in the latest 


report of the working of *'point-fivo ” tariffs in conjunction 
with rateable-value fixed charges. These statistics, presented 
by Messrs. Blackman and Roles at the recent I.M.E.A. 
meeting, show the average units used per consumer daring 


$000 & 


Fic. 1.—8H0WING AVERAGE UNITS PER ANNUM IN HOUSES OF 
DIFFERENT R. V.“ 


a period of 12 months by consumers having rateable values 
between £10 and £20; £20 and £30, and so on. In 
plotting the data it has been assumed that the average 
rateable values of the several groups are £15, £25, &o. This 
assumption and the fact that different numbers of con- 
sumers are included in obtaining the averages for the 
various groups doubtless affecta the absolute accuracy of 
the curves, but the latter show that although there is a 
natural tendency for consumption to increase with rateable 
value, the increase is by no means smoothly progressive nor 
is there a reasonably constant ratio between the consumption 
in houses rated at, say, £25 and £55. For instance :— 


RATIO UNITS PER ANNUM PER CONSUMER IN HOUSES 
RATED £55 : £20. 


1. Barnes P .. 26 8. Sunderland. . 16 
2. Blackpool see e. 2°3 6. Worcester... e. 16 
8. Bradford ove eee eee 1'9 7. Wrexham вао eae 2 8 
4. Carlisle í . 0°65 


The numerals correspond to those on the various curve sheets. 

Though, as mentioned, some part of the disparity between 
these figures may be due to the different number of cases 
averaged in various groups, that only goes to show that the 
rateable valae in individual cases is a very poor index of 
current consumption. Whereas in Sunderland the rateable 
value percentage charge is increased as rateable value 
increases (from 10 per cent. between £15 and £30 to 
15 per cent. over £70), the charge in Blackpool is normally 
124 per cent. on assessment, and is reduced to 10 per cent. 
on houses rated over £100. 

In any event, if a different percentage of R.V. is to be 
charged in the case of different sized houses (as seems 
desirable), and if allowance is to be made for the effect of 
specially large or small gardens on rateable value (as seems 
essential), the R.V. tariff at once loses its merits of sim- 
plicity and power of being easily understood by the layman. 

The method generally employed (at the time of initiating 
the new tariff) in determining the percentage of rateable 
value to be taken as the fixed charge, is to analyse previous 
accounts, and see what percentage of rateable value will, in 
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conjunction with Id. per unit, give the same revenue from 
lighting as the previous flat rate (ray, 4d. a unit). This 
amounts to securing the station’s revenue and supplying all 
additional units at Jd. It is a simple, if tedious, method of 
arriving at a suitable average percentage on rateable value, 
but there is nothing to secure (1) that this percentage will 
not be far wide of the mark in individual cases; and (2) 
that the percentage decided by reference to previous accounts 
will be at all suitable under the new conditions which it is 
desired to bring about by the new tariff. 

Generally the percentage charge is 10, 124 or 15 per 
cent. on rateable value, but it makes a considerable differ- 
ence to consumers, and во, ultimately, to the station’s pros- 
pects, which percentage is adopted. To illustrate this, fig. 2 
has been prepared. As a reasonable basis (averaging the 
general tendency of the curves in fig. 1), let us assume the 

таста average annual consumptions for houses rated as 
. below :— 


R.V Unite, R.V Unite. 
£15 500 £45 1,400 
25 750 55 1,800 
35 1,000 65 2,200 


Then, with all units at 4d. and fixed charges of 10, 124 
and 15 per cent. in turn on rateable value, the average cost 
per unit varies as shown in fig. 2. In this case 24 per 
cent. on rateable value corresponds to about 0:2. per unit 


2.599 


40 60 60 70 
Rateable Valus- £. 


Fic. 9.—ErrFECT oF R. V.“ CHARGE ON MEAN PRICE PER UNIT. 


difference in mean price per unit, and hence to about 10s. 
per annum on the bill for a £15 house and £2 per annum 
on the bill for a £65 house. This difference in bill—which 
may easily arise due to (1) erroneous assumption of rateable 
value percentage applying to old conditions ; (2) inapplic- 
ability of assumption to new conditions; or (3) variations 
in percentage rateable value properly applying to houses of 
different R.V.—is here about 13 per cent. on the total 
amount, and in the long run cannot but tell against the 
station’s financial position or against the development of 
supply (according as the difference is in immediate favour 
of the consumer or the station). 


(To be concluded.) 


PREFERENTIAL RATES FOR EXPORTS. 


By FRANK BROADBENT. 


WHETHER we label ourselves and each other Liberal, Con- 
servative or Radical, the fact remains that the human mind 
is inherently Conservative, and resists to the uttermost a 
change of opjnion. It takes an earthquake or a world-war 
to shake it out of itself, and hence we find ourselves to-day 
_ calmly thinking things which a couple of years ago we 
should have considered almost sacrilegious. When we find 
erstwhile Free Traders of the staunchest type cheerfully 
welcoming а 334 per cent. import duty on motor-cars, for 
example, we need not fear to ventilate the subject of 
preferential rates for exported articles. 
.- To have suggested, say, a couple of years ago, that 
electrical manufacturers should, as a definite policy, adopt a 
system of preferential rates for exported goods, charging 
lower rates to the overseas purchaser than to the home 
-buyer, would have raised such cries as “ German methods,” 
“dumping,” and the like, and it would have been argued 
that the home consumer must necessarily be saddled: with 
the losses on the export trade, It has, in fact, been seriously 
and consistently argued that this is the normal condition 
of affairs in such countries as Germany and America. 

Bat electrical engineers who have raised the formulation 
of preferential tariffs for electricity supply almost to the 
dignity of a fine art, should have no difficulty in applying 
the system in one or other of its many modifications to the 


export or any other department of the electrical industry. 
The argament that, under a preferential tariff, the home 
consumer pays for the losses on overseas trade, is practically 
the same as that of the lighting consumer who protests that 
he bears the losses on the sale of cheap units to the power 
consumer. This argument, based as it is upon the false 
assumption that all units generated have an equal value, 
does not at this time of day call for serious treatment. The 
justification of the policy lies in the fact that the develop- 
ment of the power load has resulted in a general lowering 
of lighting rates due to the all-round reduction in standing 
charges per unit sold. 

Having accepted and approved of the principle of differen. 
tiation when applied to the supply of electricity, we cannot 
logically object to it when applied to the supply of an 
other electrical commodity. We are therefore justified, 
from a business point of view, in regarding the home trader 
as the lighting consumer, and the overseas trader as the 
power consumer, and jast as a discriminating tariff policy 
has resulted in an enormous increase in the electric supply 
business and a lowering of costs all round, so we may assume 
that if scientifically adapted it should have a similar effect 
in manafacturing industries generally, and help towards 
securing a very much larger share of the export trade than 
we have hitherto enjoyed. 

In addition, however, to costs of manufacture, there аге, 
in dealing with export matters, the questions of railway 
charges and freight to consider; but it should not be 
impossible to apply some modification of the system of 
electricity supply tariffs even to these. 

We have a system of charging known as the “ tele- 
phone " system, which might be just as accurately described 
as the parcel-post system. In the latter, according to the 
new Budget, we shall pay 4d. a lb. for the first Ib. and Id. 
for each additional lb. carried. This is not quite the beat 
statement of the method of charging, which is more acco- 
rately expressed by saying that the rate of charge is Id. 
per Ib., plus 3d. per package for standing charges. The 
bulk of the parcels for long-distance transmission are carried 
by the railway companies, the short distances being dealt 
with by the P.O. motor vans. The average price paid by 
the general public for -small packages carried on the rail- 
ways and delivered to their destination is approximately 1d. 
per lb. for any distance within the United Kingdon. 
Presumably it pays the railway companies. 

There is no hard-and-fast rate for goods traffic, the price 
depending upon the character and quantity of the goods, 
and the distance to be covered; but it should be possible 
for an association of manufacturers —the B. E. A. M. A., for 
example —who could guarantee a minimum amount of traffic 
per annum, to secure much better rates than those at present 
in vogue. By a system of co-operation it might be possible 
for the manufacturers in certain areas to fill a certain number 
of truckloads for each outgoing steamer from the nearest 
port, and in this way get rates for truckloads instead of rates 
per cwt. or per ton. Then a sliding scale of discounts 
depending on the quantity shipped per annum might be 
arranged, the quantity being the aggregate of the individual 
shipments of the members of the group. 

The question of freight is more difficult, because lines of 
steamers to various foreign ports are controlled by certain 
combinations of shipowners who, in the absence of any com- 
petition, are in a position to make their own terms. 
Moreover, the rates vary with the demand for ships. There 
is certainly scope for improvement from the exporter's point 
of view, but as the method of charging is practically 
standardised throughout the world, it would need a world- 
wide movement among shippers to secure any improvement. 
That better terms can be obtained is proved by the success 
of the Government in connection with the meat contracts. 
To illustrate one only of the disadvantages under which the 
exporter labours, take the case of a manufacturer who 
exports motors and arc lamps to the Colonies, say, Australis. 
Four arc lamps, with their globes, weighing, say, 44 cwt., 
including cases, would measure about 60 cb. ft., and would, 
therefore, on a measurement basis, be charged for as if they 
weighed 1} tons. At 408. a ton (pre-war rate) this would 
amount to £3, or, approximately, 10 per cent. of the total 
value of the goods. In the same sized case a motor weigh- 
ing 14 tons could be packed, costing about three times ав 
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much as the arc lamp consignment. The cost of freight 1918. 194. Ino. or dec 
would be about the same. Each package is rated separately, Electrical machinery.— & & & 
rar is to EL one package measures 40 cb. ft., and weighs From Great Britain 242 000 118000 + 0070 

ton, it is charged for as 1 ton, whereas another package " ra NR , , 5 , 
of the same size, weighing 1} tons, would be charged for : 9 "Bates 80090 rd Шш к) 
ав 14 tons. The consignor, therefore, would pay freight on ' : — азы. 
2} tons, although either by weight or by measurement the Total  ..  .. 451,000 43400 — 17,000 
two packages, taken together, are only 2 tons. Cranes, elevators and lifts.— 

It does not seem quite equitable that an exporter should From Great Britain 45000 3100 — 14,000 
not be able to average the weights and measurements of » United States 11,000 3,000 — 7,000 
several T Moreover, if he tries t economise by pack- » Other countries 7,000 100 — 6,000 
ing several things in one case, and so getting an average n == —— 
value, | һе may find himself charged at a higher rate for ЖЕ Total d 03900 95000 =. RENE 
сы а weight limit. 5 * T 

n the meantime, the only thing &n exporter can do is to m Great Britain 512,000 460, - 52,000 
study the question of packing very carefully with a view to " 5 ren 159600 — 10900 
reducing his measurements to a minimum, remembering Other countries 19000 9300 + 9,000 
that an external stiffening batten, or a projecting bolt, may | — 
easily add 10 per cent. to the measurement and freight of a Total. . 766,000 708,000 — 63,000 
small case. . Machinery not specially mentioned (other 

than agricultural, manufacturing, etc.).— 
| From Great Britain 841,000 928,000 — 18,000 
TRADE STATISTICS V шебше $9000. 28000 — 1100 
Р 2 » ni B , f , E. , 
OF SOUTH AFRICA „ Other countries 8,000 10,000 + 2,000 
Тнв following statement, showing the imports of electrical Total 427,000 889,000 — 88,000 
and similar goods into the Union of South Africa during the Railway rails.— 
year 1914, has been taken from the recently issued official K 
trade statistics. The figures for 1913 are added for purposes of From Great Britain 13,000 5,000 - 8,000 
comparison, and notes of any increases or decreases are given. » ccu un ,000 1,000 тт 
1913, 1914. Inc. or dec. hi United States 1 600 0 000 T оо 
Asbestos manufactures.— £ £ £ i : i : 
From Great раш 4,000 3,000 — 1,000 Total 79,000 78,000 — 1,000 
„ Other e 4,000 300 — 1,000 Telegraph and telephone material.— 
Total 8,000 6000 — 2000 From Great Britain 10,000 9,000 — 1,000 
Brass manufactures.— 7 an 1 $00 200 - 100 
From Great Britain 31,000 26,000 - 65,000 United States 1,000 1,000 — 
„ Germany... 2,000 1000 — 1,000 „ Other countries 3,000 2,0000 — 1,000 
jä Other countries 2,000 2,000 == Total 18.000 15000 78000 
pn жа — ‘ota: 18, 15, = i 
Total ace eee 35,000 29,000 ME 6,000 Tramway rails.— 
Copper, plate and sheet.— From Great Britain 2,000 2.000 s 
From Great Britain 4,000 8,000 - 1,000 „ Germany 14,000 7,000 — 7, 
„ Other countries 1,000 1,000 — „ United States 5,000 4,000 — 1,000 
шы, жы = ,, Other countries — 1,000 + 1,000 
Total ‚ 500 400 - 100 | EE осш с 
Copper manufactures.— Total ...  .. 21000 14,000 - ‘7,000 
From Great Britain 5,000 400 - 1,000 Tramway .rolling-stock.— | 
„ Other countries 2,000 — — 2, 000 From Greet зака 16,000 13000 + 1050 
MU UT 55 » i ta , D mi , 
Total ... .. 7,000 400 - 800 Е 3 . 
Electrical cable and wire.— Total ... и 28,000 21,000 — 7,000 
From Great Britain 170,000 178,000 + 3,000 Other tramway materials.— 
» Germany 71,000 18, — 53,000 From Great Britain 11,000 12,00 + 1,000 
„ Other countries 10,000 3, — 7,000 " 15 p 37900 9000 ＋ 1,000 
x » ni 8 ў : а= 
Total! 251,000 194,000 — 57,000 — — ——— 
Electrical fittings, including posts.— Total 17,000 19,000 + 2,000 
From Great Britain 155,000 157,000 + 2600 к. oe „„ ee мы following goods were imported 

2 erman , ; = j р 

з Holland. 39000 2000 8.000 Brassware.— | 

е Other. sani 9,000 10000 + 1,000 From United Kingdom 800 3,000 - 5,000 

55 раи Copper, plate and sheet.— 
Total. 264,000 232,000 92000 From United Kingdom 2000 14,000 - 60% 
. Electrical cable and wire 
itai 29,000 27,000 — 2,000 - ә 
зз Germany ee 3,000 3,000 — From United Kingdom 68,000 49,000 — 14,000 
United States 3,000 9,000 = Electri i 
» н 1,000 1, NE Р ectric fittings.— 
pc er ишчи ee ee , ‘From United Kingdom 14,000 — 600 - 180% 
жез 36,000 34,000 = 2,000 2 ermany © , S , 
Lamps E bu — „ Other countries ‚000 1,000 — 
From Great Britain 19,000 16,000 — 3,000 Total 27,000 7,500 — 19,500 
75 55 лор s x pied India-rubber.— : 
B Other countries 3,000 92000 — 1000 From United Kingdom 4,000 6000 + 2,000 
M Lampware.— 
| Total ... LE 58,000 41,000 17,000 From United Kingdom 4,000 4,000 _ 
Machine bands and belting.— C “Кин 
Е G t B itain 100, 000 87,000 aD 13,000 tanes and elev = 

ju United States 37,000 34,000 — 3,000 From United Kingdom 25,000 14000 - 11,00 

» Other countries 2000. ао — Electrical machinery.— 

"Total 141,000 125000 - 16,000 From United Kingdom 19,000 9000 - 8,000 
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| 1913. 1914. Inc.ordec. 
Other machinery.— £ £ £ 


From United Kingdom . 56,000 38,000 — 18,000 

„ Other countries... 4,000 4,000 — 
Total nis ess 60,000 42,000 — 18,000 

Railway rails.— 

From United Kingdom ... 388,000 367,000 — 21,000 
„ Germany ets — 10,000 + 10,000 
„ Canada i oa — 177,000 + 177,000 

Total s .. A 888,000 554,000 + 166,000 

Telegraph and telephone material.— 

From United Kingdom 125,000 103,000 — 22,000 
„ Sweden vad бе 31,000 36,000 + 5,000 
„ Other countries... 1.000 1,000 — 

Total ids yi 157,000 140,000 — 17,000 


ARC PHENOMENA. 


By A. G. COLLIS. 


(Abstract of paper read at the Panama Pacific Convention of 
the AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS, San 
Francisco, Cal., September 16th, 1915.) 


'ONE of the most important fields of science is that which deals 
with arc phenomena occasioned by the duties of switch- 
gear, which form such important links of an electrical trans- 
mission. In my previous publications there are oscillograph 
records of the effects produced by opening moderate currents 
and voltages, such as are met with in every day practice. 
This paper deals with investigations on critical phenomena 
obtained from circuits of much larger diniensions. 

Herewith are illustrations obtained by photographing the 
are formed by opening А.С. circuits under oil, and attention is 
directed to their various shapes caused by special forms of 
contacts. | 

For the purposes of these experiments the same switch wae 
used in every case, fitted with different contacts as shown 
below. The photographs were obtained by using a camera 


Fic, 2.—BrusH FIG. 4.—SoLIpD WEDGE FORM 
LAMINATED, OF CONTACT. 


and intensifier, the shutter of which was directly connected 
to the operating mechanism of the switch, one side of the 
switch case being fitted with a transparent flexible partition 
revealing the arc disturbance. 

Fig. 1 illustrates the arc formed by rupturing a non-induc- 
tive 3-phase circuit, 6,600 volts, 200 amperes, (R.M.S.) at unity 
power factor. The oil switch contacts (fig. 2) operated in a 
vertical plane, the total length of break being 101 in. per 
phase. It will be observed that the shape of the arc is an 
ellipse, its greater diameter being directed horizontally to- 
wards the sides of the tank. In nearly all the cases of switch 
bursts that have come under my personal observation, the 
damage is more apparent on the sides of the oil tank, follow- 
ing the direction of the flow of the current. Front or back 
explosions are not so prominent, which may, of course, be 
due incidentally to the relative positions of the arc contacts, 


and it is for this reason that the photo plate produces the 
shape of the arc where it was felt its effect would be most 
severe. The shape of the arc follows the shape of the arcing 
contacts, and there is no doubt that the disturbances follow- 
ing rupture are directly related to the shape of arc contacts 
as will be commented upon later. 

Fig. 3 illustrates the formation of the arc, in oil, by ruptur- 
ing а 3-phase 6,600-volt, 220-ampere (R. u. s.) inductive circuit 
at 0.9 power factor. The contacts used in this case were of 
the well-known ‘‘ wedge’’ form, fig. 4. The rupture in this 
case is slightly more severe than in the case of fig. 1, and the 
arc is slightly larger. The pressure in lb. per square inch 
was 75, as per table herewith. It will be understood that the 


Fic. 6.—BBusH CONTACT WITH FIG. 8.—CONE 
TRAILING PIECES ConTACTS. 
INSIDE AND OUTSIDE, 


effects of explosion depend to a certain extent on the position 
of the wave at the time of opening. No oscillograph tests 
were taken at the time when the photo plate was exposed 
to the arc. The tendency of the arc in this case is to turn 
upwards when directed outwards, and it is of the heart 
shape'' variety. Several designers, in order to quench the 
arc more effectively, have used artificial ‘‘arc dampers” 
placed in a diagonal direction over the forces of explosion to 
ress the oil over the neighbourhood of the rupture zone, 
rom which it would appear that they conjectured that the 
greatest strain during the rupture appeared in this region. 
These illustrations confirm this opinion. On the other hand, 
some engineers appear to consider that the arc damping fluid 
should be forced on the rupture zone from the vertical posi- 
tion, i.e., directly over the centre of the disturbed area. The 
result of this method is shown in fig. 5, which illustrates the 
are made by breaking a similar circuit 180 amperes (R.M.S.) 
at 6,600 volts, 0.83 power factor. The form of contact used 
(see fig. 6) is the brush form, as in fig. 1, but fitted with 
vertical trailing arc pieces. It will be observed that the arc 
pieces were fixed at the side of the main contacts, one inside 
and the other outside. These arcing pieces were placed in this 
position for the purpose of observing whether the arc pheno 
mena followed a natural sequence or if its artificial creation 
was caused by the individual shape and character of the con- 
tacts. It would appear, as shown in the illustration, that the 
are is influenced by the construction of the trailing pieces. 
It wil be observed that the natural formation of an arc can 
be artificially directed and modified by contact design, con. 
siderably increasing or decreasing the capacity of switches of 
limited rupturing capacity. Thus a switch with one form of 
contact and a rupturing capacity of, say, 10,000 E. v. A., might 
be so reconstructed and modified as to have its capacity In- 
creased to 15,000 k. v. A. There is no doubt that the direction 
of the explosive forces produced by the arc is related to } | 
power to withstand heavy duties, the shape and position © 
the ‘‘arc trailers’’ having а relative bearing on its formatio 
Fig. 7 illustrates the are formed by breaking circuit s 
the cone contacts, fig. 8, the shape of the arc being of the 
“ filbert character,” showing the maximum force divided along 
a vertical plane. This class of contact is not so muc " 
common use as those shown in figs. 2 and 4. The shape 0 
the are is more ideal and the rupturing capacity of the swite 
increased over those of its neighbours in comparison. . 
circuit ruptured in this case had a practically pon-inductive 
load of 125 amperes (R. M. S.) at 6,600 volts, unity power factor. 
Thus the are should be smaller in dimensions than those Pri 
ceding it. Auxiliary arc dampers were provided with oe 
switch, forcing the oil in a downward direction towards 
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seat of the explosion. The effects of these are shown in the 
illustration. For very heavy rupturing capacities, ''arc 
dampers are considered necessary, and will commented 
upon later. 

Fig. 9 illustrates the arc formed by breaking a circuit of 
300 amperes (R.M.S.), 6,600 volts, power factor approximately 
unity. The arcing contacts are shown in fig. 10 and are 
known as the double-brush type, the oil being forced over 
the centre of the arc zone. The illustration shows the effects 
of this feature. The increasing diagonal forces as interpreted 
from the shape of the arc structure, with the maximum strain 
directed towards the sides of the oil tank, are also shown. This 
тр of contact was introduced very successfully on a 20,000- 
volt transmission, but the tendency is now to use an entirely 
different form of design for high-tension electrical trans- 


missions. зё X 
. per sq. in. 
23 in. i 


Lb. per sq. in. rom 
Fig. Amps. Volts. near arcs. contacts. 
1 200 6,600 74 70 
3 220 6,600 75 63 
5 180 6,600 68 65 
7 125 6,600 54 32 
9 300 6,600 78 71 


The pressures in pounds per square inch surrounding the arc 
area are given above. hese pressures were obtained by 
inserting in the tank an operating cam, nwa! connected to 
an external indicating instrument, as used for hydraulic test- 
ing, the instrument being specially calibrated to record pres- 
sures in the oil tank. 

Fig. 11 shows the distance tate of change declinations of 
forces directed toward the sides of the oil can resulting from 
various arc forms. The steeper the inclination of this charac- 
teristic, the greater the rupturing capacity of the switch. 

As shown by the above illustrations, the pressure and 
formation of the arc is the critical point of an oil switch, and 
designers should concentrate their energies on the effective 
harnessing of its explosive features. ! 

. There exists a hypothesis that an arc ruptured in oil is 
immediately damped out by the oil rushing between the con- 
tacts, and intercepting the current flow at the zero point. 


Fic. 11.—DIAGRAM SHOWING 2 
DECLINE OF FORCES IN 
VARIOUS ARCS, 


Fic. 10. — HOoLLOW CON- 
DUCTOR FOR OIL BRUSH 
CONTACTS. 


An analysis of the above proves that this is not the case. The 
formation of the are sets up a vaporised space around the 
contacts, the intensity of which is proportional to the volume 
of force liberated; this prevents the oil (which is of a some- 
what sluggish character) entering the space around the con- 
tacts. When the arc vapour is dissipated or approaches its 
extinguishable value by a decrease in the current, the oil is 
permitted to flow over the disturbed space. 

It is obvious that a circuit in a dangerous condition should 
be relieved as quickly as possible, but such a circuit having 
appreciable inductance, if rapidly opened, may give rise to 
abnormal potential stresses, which may reach a value seven 
times the normal. 

Oscillograph records already published show a current incre- 


ment on short circuit at the rate of 850,000 amperes per second, 


but if a short circuit can be disconnected before the current 
reaches a dangerous value, the rise of pressure may not be 
excessive even with a rapid break. Thus the instantaneous 
opening of a short circuit does not necessarily interpose 
abnormal potentials. 


The opening of a swiich follows the period of maximum 
disturbance, and a certain amount of time must elapse before 
the circuit can be disconnected. The time taken by a positive 
relay for automatically tripping the switch averages 0.4 second. 
The time occupied by a gravity oil switch with a 5-in. break 
per pole per phase averages 0.6 second, so that, in all, the 
switch reaches the off position in a second. The time elapsed 
between the parting of the main and auxiliary contacts 
(assuming brush contacts) averages 0.2 second. By multiple 
breaks the rapidity of interrupting a circuit may be corres- 

ndingly increased, and for heavy duty at high pressures 
the multiple break is becoming a necessity. 

Engineers have experienced considerable inconvenience by 
the appearance of surges when closing high- potential circuits. 
Flash-overs and breakdowns in some installations have been 
more frequent with the closing of the circuits than those 
produced when Ves: the supply. A series of experiments 
were carried out on a large power supply system in the Mid- 
lands by installing a series of earthed spark gaps on the end 
turns of a 500-KW. 6,600-volt slow-speed motor. These spark 
gaps were adjusted to flash over at definite voltages. When 
the results were plotted, a pressure of 27,000 volts was 
recorded by closing the overhead mains four miles lohg, while 
connecting this machine on to the circuit before starting up. 


WAR ITEMS. 


The Unassuming Hun.— One of the principal reasons 
why the Germaris covet as a permanent possession that por- 
tion of Northern France which they now occupy is its wealth. 
in coal and iron, and it is clear that long before the declara- 
tion of war they were plotting, by their usual methods of 
spying and deceit, to seize the Reden ironworks at the 
earliest opportunity and turn them to account for their own. 
benefit. An instance of how craftily this plan was pursued 
is given in our French contemporary 'l'Usine.! Within a 
stone’s throw: of the German frontier in Lorraine are the 
great French steelworks of Homécourt, the owners of which 
control a considerable part of the famous Briey ironstone 
mines. About fifteen years ago there came to the Homé- 
court works a retired officer of the German Navy, who had 
settled in Luxemburg and had been naturalised in that Duchy. 
He applied for employment as an engineer, and as he 
showed himself possessed of much technical knowledge and 
was no longer of German nationality, he was given a situ- 
ation. The ex-German proved a veritable treasure. He was 
discreet, energetic, devoted to his work, and showed himself 
an excellent intermediary between Homécourt and the Ger- 
man works on the other side of the border with which his 
employers maintained close business relations. Not being a 
Frenchman he had no prospect of advancement to the higher 
posts in the company, and his salary remained modest, but 
this he did not seem to mind, and by degrees he passed 
through various departments of the works and acquired a 
thorough knowledge of them all. On July 30th a large 
number of the workmen at Homécourt left to join the French 
Army. On the same day, twenty-four hours before the 
actual declaration of war, the Germans crossed the frontier, 
seized Homécourt, and installed there a staff and workmen 
from their own side of the border. On Monday, August 
3rd, the Hómécourt steelworks started business as usual“ 
—except that they were now a German factory, with the 
ex-German officer, in full uniform, installed as general 
manager. The ingenious gentleman's local knowledge has 
since proved of the greatest value to the invaders. One 
wonders whether there are any energetic, discreet and 
modest ex-Germans engaged in peaceful pursuits in this 
country who, in the event of an invasion of these islands, 
would promptly get into their old uniforms and convert them- 
selves into business-managers for the invaders ?"—-*' Iron- 
monger.” | - 

Exports to China and Siam During the War.—The 
London Gazette’’ for September 24th contains a pro- 
clamation relating to the exportation of all articles to China 
and Siam during the war. The proclamation prohibits the 
exportation of all or any of the following articles: Arms, 
ammunition, military and naval stores, and any article 
which We shall judge capable of being converted into or 
made useful in increasing the quantity of arms, ammuni- 
tion or military or naval stores to any country or place 
therein named whenever We shall judge such prohibition 
to be expedient, in order to prevent such arms, ammunition, 
or military or naval stores being used against Our forces 
or against any forces engaged or which may be engaged in 
military or naval operations in co-operation with Our 
Forces." The exportation of any such article as comes 
under the proclamation to any such country or place is pro- 
hibited unless consigned to persons authorised to receive it. 
A lengthy list follows of persons and bodies of persons to 
whom articles may be consigned. 

Australia and Munitions.—The Australasian Government 
is forming an Industrial Corps, in which will be enrolled 
skilled mechanics and other workers for the manufacture 
of munitions and equipment. Among other articles they will 
make will be scientific apparatus, engineering parts, field 
wireless sets, and telephone equipment. 
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London's Restricted Lighting.—In reply to questions asked 
in the House of Commons last week, on the question of light- 
ing regulations and air raids, Sir John Simon said that the 
regulations for lighting in the Metropolitan area, with a view 
to minimising risk from air raids, had been most carefully 
‘studied by expert officers of the Admiralty, and the scheme 
adopted by the Home Office and the Police Authorities was 
based on their advice, and was the result of repeated obser- 
vations alike from the air and the ground. The main object 
to be aimed at was uniformity rather than absolute darkness, 
and it was a matter of great importance that the scheme 


should be applied equally in all parts of this area, excep- 


tional darkness being as likely to prove a distinctive mark 
as exceptional brightness. Private citizens and local authori- 
ties had shown themselves generally willing to accept "the 
application of the scheme and the lighting orders made to 
give effect to it, but as some cases of local departure from 
the scheme had come to his notice he was proposing to 
make a fresh order defining more exactly some of the require- 
ments, as, for instance, in the matter of thefights in private 
houses and giving the police increased power to enforce it. 
On Tuesday this week Sir John announced that he was 
making the following order:—'* Bright lights in hotels, flats, 
dwelling-houses, and premises of all descriptions not coming 
under the other provisions of this order must be shaded 
or windows screened, so that no bright light is cast in any 
direction outside." This will apply to bright lights visible 
from the rear of houses no less than to those visible from 
the front. 


The Lighting of Armentiéres.—A correspondent sends us 
a letter received from a friend “ On ‘Active Service," in 
which the following remarks appear:—‘‘ Quite a good story 
has been told here. The facts of the case must be known 
to the enemy by now, so I presume it is giving nothing away 
for me to mention the details. The time dates back to the 
occasion when the Germans first occupied Lille while our 
troops occupied Armentiéres. On entering Lille, the Ger- 
mans soon discovered the electric light works, and, of course, 
were not long in getting them into operation. They supplied 
themselves with electric light and, naturally, such an asset 
they made the worst of, for in a war area such a coin- 
modity must be ‘some’ capture. Thus they went on for 
two or three months in utter ignorance of the fact that, in 
addition to facilitating their own work, they were obliging 
the British military authorities, for Armentiéres was sup- 

lied with electric light and power from the same works. 

n point of fact, a farmhouse adjacent to the end of one of 
our communication trenches was so supplied until the Ger- 
mans found out their colossal * bloomer.’ ” 


Australian Inventions.—The State Cabinet has decided to 
appoint a Patents Investigation Committee to assist in the 
development of inventions likely to be of general public 
utility. Any ideas which, after investigation, the board is 
of opinion are of value to the public will be submitted by it 
о the various public departments likely to be able to utilise 
them. | ? 

Royal Engineers.—In reply to a Parliamentary question 
as to whether an application was made in July by his Depart- 
ment to the Institution of Civil Engineers to procure for 
them officers for the Royal Engineers who had a knowledge 
of heavy construction work, Mr. Tennant stated last week, 
according to the ** Times,"' that the statement was substan- 
tially accurate, and the result had been that 19 gentlemen 
had already received commissions in the R.E., and the con- 
sideration of the qualifications of others was proceeding with 
a view to the filling of further vacancies which might occur. 


Trade Openings in Italy.—From the British Chamber of 
Commerce for Italy, in Genoa, we have received List No. 22 
of openings for British articles in Italian markets, from 
which we give a selection below. Many of these firms 
formerly did business with German and Austrian houses, 
and now seek British connections:— 


No. 919.—Agent at Genoa wishes to hear from British manufacturers of 
tuols, machine tools, machinery, hardware, etc.—G.G.R. 

No. 921.—Manufacturcrs of lamps, ctc., at Marrare, wish to buy lamp 
glasses, globes, etc., general fittings and supplies for lighting.—F.S.S. 
No. 930.— Merchants at Turin are open to buy (and would, after trying 
the goods, be disposed to accept agency) files, steel wire and steel sheets, 
machine tools, wood-working machinery, 1 15 drills, metal-working machinery. 


^ ^ 


Branches at Milan, Genoa and Rome.—T J. be a: 
No. 93l.—Agent at Rome would buy for own account, or sell on commission 
with delcredere, electrical materials and machinery. Represented Berlin firm 
Jur 14 years; well introduced. R. D. P. . 

No. 936.— Forwarding agents at Genoa, having opened a department for 
the representation of foreign firms, and having their own travellers, are 
anxious to hear from British manufacturers and shippers of raw materials 
(йог industry and articles of а-у sort.—G.C.P. А 2x | 

No. 939:—Engineer at Rome seeks agencies for Italy in building materials, 
iron girders, electric lighting material.—R.N.G. 

The German War Loan.—After referring to a few 
.examples of the compulsory ’’ applications of workers for 
the German war loan, the Central News correspondent at 
Zurich (according to the “ Financial Times ") quotes the 
following as an instance of how foreign, including British, 
capital lying in Germany is being drawn on for war loan pur- 
poses:—An international trading firm in which there are 
many English shareholders, and which has a large estab- 
‘lishment in England, had delivered goods in Germany before 
.the war from Holland to the value of 110,000 marks. This 
.money was lying in German banks when the war broke out, 
and as it cannot be taken out of the country without heavy 
-loss on exchange the only resource left to the Dutch direc- 
.tors, in their view at least, has been to invest the money in 
the war loan. 


Bosch (fum of). 


Iron and Steel Institute and Alien Enemy Members.—At 
the autumn meeting of the Institute last week the following 
new rules were adopted:—(1) In the event of a state of war 
existing between Great Britain and any other country or State, 
all members, honorary members, and honorary vice-presi- 
dents who shall be subjects of such enemy country or State 
shall forthwith cease to be members, honorary members, or 
honorary vice-presidents of the Institute, but they shall be 
eligible for election after the war in the usual manner. (2) 
The Council shall have absolute power to remove from the 
list of members of the Institute the name of any member, 
whether ordinary or honorary, for wilful contravention of 
the by-laws, or for any other reason which seems to them 
sufficient, and such ordinary or honorary member shall there- 
upon cease to be a member of the Institute. 


NEW PATENTS APPLIED 
(NOT YET PUBLISHED). 


opened expressly for this journal by Messrs. W. P. THOMPSON & Co, 


lectrical Patent Agents, 285, High Holborn, London, W.C., end at 
Liverpool and Bradford. 


FOR, 1915. 


13,051. Replaceable electrical safety fuses." W. J. Joun. September 18th. 
(Complete.) 


13,062. “ Electric absorbers for pendants, stand lamps, and the like." 8 
Quincey. September 13th. 

13.079. Means for regulating arc lamps." J. Brockie. September 13th 

13,080. “ Projector arc lamps." J. Ввкосків. September 13th. 

13,110. “ Portable electric writing-lamp." F. SUMMERFIELD. September 14th. 

13,129. 


. " Arrangement for producing short unidirected high-tension current 
impulses." W. Отто. September 14th. (Complete.) 


13,137. ''Shaft bearings." Вкітізи Тномвомх-Носзтох Co., Lro. (General 
Electric Co., U.S.A.). September 14th. 


13,145. ''Apparatus for cutting down wire entanglements, telephone and 
telegraph or other wires from a distance, also applicable for grappling pur- 
poses." J. W. Derrigs. September 14th. 


13,207. “ Alloys." Вкітзн THomson-Houston Co., LTD. (General Electric 
Co., U. S.A.). September 15th. 


13.216. Electrical methods for sounding church and other bells.“ T. L. 
SOUTHGATE. September 16th. 


13,220. '' Electrical terminal." R. W. Paul. September 16th. 


13.271. Contact breakers for internal-combustion engines." W. С. Gras. 
September 17th. 


13,283. '' Means for regulating the output of dynamo electrical machincs 
driven at variable speeds." N. E. Durty. September 17th. 


13.286. Method of manufacturing gear wheels.” Ввгтвн THomsos- 
Houston Co., LTD. (General Electric Co., U.S. A.). September 17th. 


13.287. Dynamo: electric machines." A. H. NEULAND. September 17th. 
Complete.) 
13.294. Connections for electrical conduits.“ 


O. J. NILSEN and C. T. 
ChROMIE. September 17th. 


13.329. Appliance attachable to a rifle, a pole, or the like for grappling 
and cutting down wire entanglements, telephone and telegraph or other 
wires," J. W. Derxizs. September 18th. 


PUBLISHED SPECIFICATIONS. 


1914. 
12,910. METHOD кок GENERATING HIGH-FREQUENCY ELECTRIC Cn rs. 
Hoegerstaedt & Tempest. May 26th. 
19,191. HOLDERS ror ELECTRIC INCANDESCENT LawPS. St. Helens Cable an! 
Rubber Co. & J. C. White. August 28th. 


19,237. MECHANISM FOR PRINTING-TELEGRAPH SYSTEMS. E. С. R. Mark 
(Morkrum Co., U. S. A.). August 29th. 


3 19,319. ErEcTRiC Coxvections. S. F. Tyler & W. J. E. Beere. September 
st 


19,322. ELECTROMAGNETIC PERCUSSIVE DEVICES. 
national Electric Tool Co.) September Ist. 


21.368. ELECTRIC Costact BREAKERS OR INTERRUPTORS. 
October 22nd. 


23,881. ELECTRIC ConNECTIONS FOR Resistance Bopirs. British Thomson- 
Houston Co, (General Electric Co., U.S. A.). December 10th. 


J. W. Mackenzie (Inter- 
. G. F. Cooke. 


1918. 
641. CURRENT-INTERRUPTING DEVICES FOR MAGNETO-IGNITION APPARATUS. M. © 
Conner, January 15th. 
1,275. POCKET Exvectric FLASH LicuTS. W. 
January 26th. (Addition to 18,809/14.) 
2.490. STARTING MEANS FOR ELrcrTuc MOTORS. 
Yarwood. February 16th. 


3,284. ELECTRIC Motor Cox TROL Systems. Igranic Electric Co., Ltd. (Cutler 
Hammer Manufacturing Co., U. S. A.) March Ist. 


4.747. ELECTRIC Motor CONTROL Systems. Igranic Electric Co., Ltd. (Cutler- 
Hammer Manufacturing Co., U.S.A.) March 26th. 


4,748. ELECTRIC Ciks UIT CONTROLLERS OF THE Drum ТҮРЕ. 
March 26:h, (March 30th, 1914.) . 

5.994. босхо Transmitter. C. Still. April Bist. 

7.510. DEVICES FoR ApjUsTABLY SUSPENDING ELECTRIC AND OTHER LAMPS. 
ELECTROLIFRS, GAS PENDANTS, AND OTHEK OBJECTS. W.: H. Sturge. May 19th 

8.180. Turer-way Ernrcruic SWITCH FOR PROJECTORS AND THR LIKE. Robert 
Jure 2nd. (February 18th, 1915.) 


8.189. Ac -M, LATOR Cases FOR MOTOR VEHICLES. 
Del, 


J. Mellersh-Jackson (Posen). 
W. j. Sheppard & С. A. 


G. R. Radley. 


P. A. Н. Mossay. lux 
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RAILWAY ELECTRIFICATION. 


IN our last three issues we have reproduced illustrations 
of the fine new power station of the London and South- 
Western Railway Co. at Wimbledon Park, which is 
approaching completion; very shortly the company will 
be in a position to commence electrical operation on some 
of its suburban lines—an event which will bring joy to 
the hearts of the long-suffering residents in the districts 
concerned, for, while we congratulate the directors on the 
receptive frame of mind which has enabled them to accept 
the new order of things as inevitable, we are impelled 
to remind them that the “leisurely jog-trot" methods 
that have prevailed on their system up to the present аге. 
years behind the times. The phrase we quote was used 
by а railway contemporary in this connection, and aptly 
describes the situation. 

But let us not be ungenerous : the London and Sonth- 
Western Railway Co., having recognised the necessity of 
adopting electric traction, has tackled the problem in no 
half-hearted fashion, and the scheme which it is now 
carrying out, embracing a system of 150 miles of track, must 
be regarded as one of the most important undertakings of 
the kind in this country, being, in fact, second only to that 
of the Brighton Co. in point of length of track to be elec- 
trified, and serving an area which, in many ways, is second 
to none. 

The methods adopted for the electrification of the rail- 
way present many features of interest and not a few of 
novelty ; in view of the wide experience that has already 
been acquired on English railway systems, as well as abroad, 
and has, no doubt, been fully utilised by the company’s 
engineers, we take it that these methods are regarded by them 
as the best at present known for the class of traffic to be 
dealt with. Prominent amongat them are: The adoption 
of the third rail and direct current ; the organisation of the 
rolling stock into set trains of three coaches each (two 
motor coaches with a trailer between); mounting the con- . 
tactors inside the coaches instead of beneath them; and 
automatic acceleration. We might add the conversion of 
the existing rolling stock, but this is а matter which depends 
largely upon circumstances, and the same may be said regard- 
ing the policy of erecting a power station instead of 
purchasing energy from existing sources. 

That the problem of electrification is still far from finding 
a broad solution is demonstrated by the fact that two of the 
most important electric railway systems in the country have 
been developed on divergent lines; the Brighton Co. 
adopted single-phase supply and overhead conductors, while 
the South-Western .Co. has employed the third rail and 
direct current ; the former buys energy, tbe latter produces 
it; and other differences might be named—yet both 
companies contemplate large extensions of their eleotrified 
systems, which must eventually result in ** main-line electrifi- 
cation." It is certainly very regrettable that uniformity 
of system cannot be attained at present, though its value 
may perhaps be overestimated except in cases where inter- 
change of passenger rolling-stock is concerned. The same 
conditions are met with in other countries that have carried 
out large projects of electrification, and clearly the battle 
of the systems is going to be prolonged indefinitely. 

The growing importance of railway electrification in this 
country may be realised when we state that the aggregate 
length of single track now ünder, or being equipped for, 
electrical operation is nearly 1,000 miles. 
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THE tendency of prices in the market 

uper. for crude rubber has not disclosed any 
Serious alteration during the past feW weeks, and rates have, 
on the whole, been held together very well, and this in spite 
of the fact that good quantities have been reaching this 
side, although some delays have been experienced in dis- 
charging cargoes. The outlook is regarded as moderately 
satisfactory, and there has been a certain amount of forward 
buying done, mainly in connection with plantation grades. 
There seems no reason to anticipate any serious setback in 
prices, and there is no doubt about the excellence of con- 
sumption, and this is likely to continue for an indefinite 
period, war requirements being on an unprecedented scale. 
Taere has been some discussion regarding rubber supplies 
really intended for Germauy being shipped to Scandinavia, 
and it is suggested that while the United Kingdom has 
been supplying increased quantities of rubber to the United 
States at the expense of other neutrals, American exporters 


have taken advantage of this to enlarge their consignments. 


of rabber to Holland, Norway and Sweden. The re-exports 

of rubber from the United Kingdom to the countries named 
' declined, from 17,727 centals of 100 lb. in January-May, 
1914, to 16,693 centals in January-May, 1915, while the 
exports of rubber from the United States to the same 
destinations increased during that period from 1,579 centals 
to 5,040 centals. 

It is understood that Germany is exceedingly short of 
rubber, and a reward of £5,000 has been offered by the 
German Government for the discovery of a satisfactory pro- 
cess of regenerating rubber. What is desired is something 
far in advance of any known process of reclaiming, and it 
is specified that by the regenerating process the resiliency 
of the original rabber must be recovered to an 
extent of at least 90 per cent. in order to make the 
process eligible for competition. There is not the least 
doubt that the problem of supplying the German Army 
with a sufficient quantity of tires is beginning to assume а 
grave aspect, and it is reported that negotiations have been 
opened up with the manufacturers of a fibre tire which it 
is hoped will prove a solution of the difficulties now being 
faced. 

An official cablegram received from Singapore announces 
that the export of plantation rubber from the Straits 
Settlements during the month of August amounted to 
2,295 tons, compared with 2,324 tons in July and 
1,325 tons in the corresponding month last year. The 
following is a comparative table showing the totals for 
three years :— 


Tons. Tons. Tons 

January m .. 784 1,181 2,576 
February ne 743 1,703 2,741 
arch ... s 898 1,285 2,477 
April ... 762 1,548 1,978 
May 814 1,309 8,588 
dune 812 1,480 2 249 
July ... 1,120 1,584 2,324 
August... 1,315 1,325 2.295 
Total ... ‚ 7,248 11,415 20, 226 


These figures include transhipments of rubber from various 
places in the neighbourhood of the Straits Settlements, such 
as Borneo, Java, Sumatra and tbe non-Federated Malay 
States, as well as rubber actually exported from the 
Colony, but do not include rubber exports from the 
Federated Malay Stater. 


THE industrial position in Spain is 
becoming very unfavourable owing to the 
scarcity of raw materials which are 
necessary to keep the manufacturing 
works in operation. It was stated two or three months 
ago that a large amount of electrical work was being 
held up in consequence of the war and the inability 
to obtain primary materials, there being no possible means 
in the country for securing these in a considerable 
quantity. As is known, Spain possesses important 
mining centres where iron ore, copper and other metals 


The Spanish 
Electrical 
Industry. 


are produced in abundance, and the transportation of 
these raw materials to other countries provides occupa- 
tion for a fleet of steamers which are almost exclusively 
engaged in this particular work. Senor E. Rubio, who 
draws attention to the subject in the Energia Electrica, 
states that the coal resources of the country are adequate 
for greatly developing the native industries. In this respect, 
however, the worthy Spaniard is not in harmony with other 
authorities, who submit that if the necessary colliery plant 
were available it might be possible to increase the present 
production of 4,150,000 tons of coal per annum by 25 per 
cent., but the machinery is lacking for the near future. 
Nevertheless, even a 25 per cent. augmentation of about 
1,000,000 tons would not dispense with the necessity for 
importing coal as, under normal conditions, Spain imports 
about 2,500,000 tons of coal and coke yearly, chiefly from 
Great Britain. Senor Rubio, however, contends that the 
mineral riches of the country should form the basis 
of all kinds of metallurgical works which would be 
able to supply the whole of the requirements of the home 
market. To some extent the industries already exist. 

Coming to consider the electrical industry in particular, 
the Spanish author recalls the existence in the country of 
important electrical engineering works, cable factories, lamp 
factories, &c. Although these branches do not enjoy the 
particular Government. protection that is deemed to be 
necessary, everything was proceeding admirably down to the 
time of the outbreak of the war. The works construct 
generators, motors, transformers, &c, but they do not 
possess an adequate quantity of iron or steel sheets. The iron 
ores are exported, but the belligerent nations neither retarn 
them in а manufactured form nor permit the Spaniards 
to supply themselves through other neutral countries 
on the ground of their being contraband. In the case 
of the cable factories work was proceeding at full capacity, 
and makers were thinking of embarking on the export 
trade, but there is no national production of copper wire. 
The copper ore is exported, but there is no re-exportation in 
wire, sheets, &c., under existing conditions ; and the same 
observations apply successively to the other engineering 
industries under the present state of war. Senor Rubio, 
however, overlooks the fact that a considerable amount of 
British capital is invested in Spanish iron ore and copper 
mines, and that even if it were regarded as commercially 
possible to erect smelting plant and transforming mills in 
that country, the Spanish market would be unable to absorb 
most of the output, whilst the difficulties in regard to the 
supply of native labour of the right kind would probably be 
insurmountable. At the same time, it is possible to appre- 
ciate the paradoxical statement that the identical country 
which is rich in raw materials has to beg of the belligerents for 
the re-exportation of the former in a semi-manufactured 
condition in the shape of sheets, wire, &c. 

It is considered that the national needs of Spain require 
a solution of the problem, as many interests are being pre- 
judiced by the suspension of electrical work, whioh could be 
carried out if the primary materials were available. Оле 
solution, according to Senor Rubio, is immediately at hand. 
It is that the Government should protect the electrical 
industry by makiog diplomatic representations, so as io 
secure the removal of the contraband veto on the export of 
the raw materials wanted by Spaio, the Government giving, 
if necessary, a gaarantee that they would be consumed in 
the country and prohibiting re-exportation. In addition it 
is suggested that the materials should for the time being be 
admitted free of daty or at reduced dutes, and that the 
shipping companies should also lower their rates for freight. 
The permanent solution of the problem, in the opinion of 
the Spanish author, lies in the plac'ng- of the industries of 
the country in a state of true economic independence by 
discontinuing the “suicidal exports” of raw materials which, 
it is held, should be worked up in Spain, instead of its being 
necessary in normal times to procure semi-manufactures 
from the other nations which receive the Spanish iron, 
copper and other ores. Senor Rubio is under the impression 
that if the war had not occurred foreign capitalists woul 
have been prepared to transform Spanish ores, particularly 
copper, into partly manufactured products in Spain, but he 
gives no authority for this assumption. 


, 
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NEW. ELECTRIC STEEL FURNACES. 


In our issue of July 25th, 1913, we gave particulars of some 
electric steel furnaces in Sheffield, with special reference 
to one installed by Messrs. Electro-Metals, Ltd., which at 
that time was the only one of its kind in this country. Since 
that date great progress has been made, and the company 
has a large number of furnaces at work, in which many 
improvements have been made. 

The Electro-Metals furnace is an arc furnace using two- 
phase current. It has two upper electrodes, and one lower or 
hearth electrode; the upper electrodes carry separate 
phases, and the lower electrode forms the common return 
of what is really a two-phase three - wire system. This is illus- 
trated in fig. 1, which shows diagrammatically the essential 
features of the system. Two single-phase transformers 
(Scott connected) are shown, fed on the high-tension side 


5 
FiG. 1.—DIAGRAM OF ELECTRO-METALS Two-PHASE FURNACE 
SYSTEM, 


with three-phase current and delivering low-tension two- 
phase current to the furnace. Thus current flows through 
the upper electrodes (A and в) across the arc gaps where 
the intense heat is generated, then through the metal 
charge and the basic lining to the lower electrode (N), and 
so returns to the transformers. 

The furnace is equally suitable for melting common steel 


Fig. 2.—ELECTRO-METALS 25-cwT, FURNACE. 


or wrought iron scrap and refining to high quality steel, 
or for refining fluid metal from Bessemer vessels or open- 
hearth furnaces. It is admirably adapted for the produc- 
tion of tool or alloy steels and all grades of steel castings. 
Continuous current is not suitable for electric steel 
furnac3 work, alternating current being always used. 


.the upper electrodes. 


Practically all power supplies are either two or three-phase, 
and it is, therefore, one of the great advantages of the 
Electro-Metals two-phase system that such supplies can be 
utilised directly by means of static transformers, without the 
intervention of costly and inefficient motor-generator sets, 
such as are required for furnaces using single-phase current. 

Where the primary supply is two-phase, power is delivered 
from the mains through two single transformers, one on 
each phase, to the furnace at suitable voltage. In the case 
of a three-phase primary supply, the two transformers are 
arranged with the well-known Scott connection to deliver 
two-phase low-tension current to the furnace. 

The furnaces normally use current at a pressure of 
about 80 volts on each phase, but the larger sizes are 


Fig, 3,—ELECTBICAL CONTROL GEAR FOR 25-cCwT. FURNACE. 


arranged for a choice of two voltages, the higher one being 
used during the melting period and the lower one during 
the subsequent refining (see fig. 4). On the low-tension 
side of the transformers each phase is connected to one of 
In this way the arcs between these 
electrodes and the charge are formed independently of one 

another, an arrangement which ensures 
very steady running during the meiting 
period. In all furnaces where the arc 
plays between the electrode and the 
metal,the sudden melting of pieces of 
metal directly under the electrodes causes 
certain fluctuations of the load, and it 
often happens that the arcs become tem- 
porarily broken in this way. With a 
single-phase furnace having arcs in series 
this means that when one arc is broken 
the whole load is instantly thrown off 
the mains, but with the Electro- Metals 
two-phase system, which has the arcs in 
parallel, the breaking of an arc only 
results in half the load being moment- 
arily thrown off the system. Thus, 
violent fluctuations are avoided; the 
heating is continuous, the melting is ac- 
celerated, and, consequently, the energy 
consumption is reduced. 

The electromagnetic effect due to 
the two-phase arrangement produces a 
thorough circulation in the bath of molten 
metal, which facilitates the chemical re- 
actions of refining by bringing all portions 
of the charge in rapid succession into . 
intimate contact with the slag. This 
steady circulation results in the rapid 
melting of the alloy additions which are 
made in the manufacture of special 
steels, a condition difficult to obtain 
with furnaces having purely surface 


heating. 

The circulation has the further very important effect of 
equally distributing the intense heat from the arc throughout 
the entire charge, thus protecting the roof and lining of 
the furnace from local overheating. 

'The lower or neutral electrode consists of a layer of carbon 
mixture evenly rammed over the bottom of the furnace tank, 
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and the basic lining is rammed in above this carbon layer. 
This lining is made of either dolomite or magnetite mixed 
with tar and thoroughly burnt in, and is, when hot, a 


„—— holating Switch. 


Scolt Conmecſec 
Tronsformers. 


Fig, 4.—DIAGBAM OF ELECTRICAL CONNEOTIONS, 


good conductor of electricity, offering only a small resist- 
ance to the passage of the current. For example, if the 
pressure on each phase is 75 volts, there will only be a 
drop of about 3 volts between the metal in the bath and 
the neutral terminal. The heat developed by this com- 
paratively small resistance serves, however, to keep hot the 
lower portion of the furnace hearth, thus preventing the 
solidification of any unrefined metal on the bottom of. the 
bath and ensuring homogeneity of the charge. 


Fic. 5.—ELECTRO-METALS 4-TON FURNACE. 


The general construction of the furnace varies according 
to the amount and kind of work which it has to do. In 
the smaller sizes, the raising and lowering of the electrodes 
and also the tilting of the furnace may be done by hand- 
operated gearing. In the larger sizes electrically-driven 
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tilting gear is necessary, and the electrodes, owing to 
weight, must be operated by motor-driven gearin: 
may be hand- regulated or automatically controlled. Furn 
over 6 tons capacity are arranged for four electrodes, twa 
each phase, all four being separately controllable. E j 

The body of the furnace itself is of steel plate constrüe- 


ly 


T 


electrodes are held in specially-designed holders with suit 
able electrical contacts. Each holder is connected to, amc 
insulated from, a carriage which runs over and between tye 
vertical channels. The carriage is raised and lowered by 
a vertical screw placed centrally between the channels, є 
screw being actuated by a worm and worm-wheel or b 
bevel gearing coupled to a small motor. The furnace roof, 
which consists of a steel frame holding an arch of silic 
bricks, is detachable from the shell, and is always provided 
in duplicate so as to facilitate the replacing of an old roe 
by а new one. The electrode gear is best placed at the bac] 
of the furnace, that is, opposite to the teeming spout, as 
this arrangement, allows for two working doors, one at eithe 
end of the furnace. This arrangement is shown in fig. 2. 
The tilting gear (see fig. 7) is placed below and behind the 
furnace, and is driven by a suitable motor. The latter, by 
means of reduction gearing, drives a large bevel wheel 
mounted on trunnions, in the centre of which is a screwed 
bronze sleeve. Through this sleeve passes the long screw 
which is fastened at the upper end to a bracket at the back 
of thefurnace. Turning the bevel wheel either pushes up 
this screw, and so tilts the furnace forward, or else, when 
the motor is reversed, the screw is drawn down and the 
furnace tilted backward. The tilting screw is of such length 
as to give a forward tilt of 40° and a backward tilt of 5°. 
The electrical equipment varies according to the voltage 
and periodicity of the high-tension supply: according to 
whether the electrode motors are to be controlled by hand 
or by automatic regulators: and also according to the 


Fic. 6.— SWITCHBOARD FOR 4-TON FURNACE, 


working voltages. Sometimes two low-pressure voltages are 
desired, a higher one for melting and a lower one for 
refining, in which case two interlocked switches are neces- 
sary, во as to be able to change over from one voltage to 
the other without delay (fig. 4). 

When the electrode motors are controlled by hand, tram- 
way type reversing controllers are installed, operated in 
accordance with the readings of the ammeter on each phase. 
Automatic control of the electric motors can be carried out 
by means of Thury automatic regulators, one for each 
motor, which are operated by series transformers, mounted 
on the low-tension leads. :A rheostat in the secondary 
circuit enables the regulator to operate at any desired 
amperage on the furnace. Reversing controllers are also 
provided which cut out the automatic regulators and enable 
the electrodes to be quickly hoisted out of or lowered down 
into the furnace (see figs. 3 and 6). 

The instruments for the control of the furnace are 
mounted on enamelled slate panels, and consist of an 
ammeter for each of the upper electrodes and one on the 
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neutral return, all of which are operated from series trans- 
formers mounted on the low-tension cables. A voltmeter 
is ропе which has a three-way switch to indicate the 
v on either phase, and also the pressure acroes the 
two phases, If desired, integrating, indicating or recording 
kilowatt meters can be arranged for on the instrament 


The following is a description of the working of a typical 
charge, when melting and refining common scrap to high 
quality steel. 

After the furnace has been fettled from the previous 
charge, the cold scrap is thrown into the hearth. The scrap 
is preferably of steel or wrought iron, and is usually of 
common quality containing up to 0°10 per cent. each of 
sulphur and phosphoras. When charging is completed the 
current is switched on and the electrodes are lowered until 
the arc is struck between them and the upper portion of 
the charge. The current is then kept constant at the 
desired amount, either by means of the controllers or 
the automatic regulators. | 

The heat from the arc soon melts a large hole in the 
charge underneath and around each electrode, which con- 
tinues to travel down as these holes become deeper, until a 
bath of fluid metal is formed in the bottom of the furnace. 
This bath gradually increases in size and depth owing to 
other portions of the charge melting into it, and conse- 
quently the electrodes commence to rise with the level of the 
metal. 

By the time they have risen to the usual working level of 
the bath, any unmelted portions of the charge are detached 
from the sides and pushed within the 
hot metal in the centre. During the 
melting the slag is added, consisting 
of a mixture of lime, fluorspar, sand, 
and either iron ore or hammer scale. 
This slag, owing to its lower density, 
floats on the top of the molten metal, 
and the chemical actions of refining 
take place. The carbon in the scrap 
is oxidised by the iron oxide in the 
slag, and is given off in the form of 
carbon-monoxide, which, rising through 
the metal, gives the appearance of 
boiling. This boiling serves to bring 
the slag and metal into more intimate 
contact. The silicon and manganese 
in the scrap аг. охідівед, a their 
respective oxides dissolve in the slag. 
The phosphorus is oxidised, d : 
the presence of the lime in the oxidising slag, is formed 
into a phosphate of lime, which enters into the slag. 
A portion of tbe sulphur is also oxidised, and passes away 
as gaseous oxide. | 

When sufficient time for these reactions to take place has 
elapsed, the current is switched off, and the furnace tilted 
forward. The bulk of the slag is run off through the 
tapping spout, and the remainder is pulled off the surface of 
the metal by means of rabbles, so that in this way the 
phosphorus is removed from the steel. Recarburising 
additions are made to give the required carbon to the steel, 
and another purifying slag is thrown in. This second slag 
consists of lime, sand and fluorspar, and quickly melts when 
the current is again switched on. The power used in the 
farnace during the subsequent refining is only about one-half 
of that required during the melting period. The phosphoras, as 
stated above, has been removed, but there remains among the 
injarious constituents in the metal the bulk of the 
sulphur, and in addition a certain amount of oxide of iron 
which has come from the oxidation of the scrap during the 
melting and from the oxidising slag that is necessary for 
the removal of the phosphorus. The metal must therefore 
be freed from this oxide and from the sulpbur. The oxide 
of iron in the metal is also soluble in this new slag, which 
takes it up until the solvent powers of the two fluids are 

ual. The oxide is then removed from the slag by means 

the addition of finely-divided carbon in the form of 
powdered anthracite, which reduces the oxide of iron in the 
slag and at the same time makes a reducing atmosphere of 
carbon monoxide inside the furnace. Under these circum- 
stances the oxide of iron in the steel is continually passing 


into the slag as the carbon reduces it, and in this way the 
whole of the metal is gradually freed from ita oxide. At 
the same time, under the reducing conditions and under 
the influence of the chemical composition of the slag, the 
whole of the sulphur is automatically removed from the 
metal into the slag. 

The steel being now purified is ready for “ teeming into 
the ladle, its composition being adjusted to that required, 
by the addition of alloys, the quantity of which is based 
on the result of а test analysis taken from the bath during 
the refining. A small addition of aluminium or an alloy of 
aluminium is usually added at the end in order to remove 
any trace of gases which may remain in the steel. "m © 

The ladle is then brought under the tapping spout of the 
furnace, the small door above this is opened, and the furnace 
is tilted right over and its contents emptied into the ladle, 
from which it is teemed into the moulds. 

WORKING Costs FOR ELEOTRO-METALS FURNACES, 
(A) Melting and Refining Common Steel Scrap to High Grade 
Metal suitable for Steel Castings. 


Size of furnace Sais .. 2bowt. 21 tons 5 tons, 
No. of caste per week (double 
shifts eee eee 25 


one 20 18 

No. of tons per week... . 81°25 50 90 
Мо. of tons per year (45 

working weeks) ... * 1,406 2,250 4,050 

Transformer capacity, KW. ... 300 900 
Energy consumption per ton, 

Kw.-hours өөө ` өөө І e.o 850 800 750 
Electrode consumption, 1b. per 

ton eee ace eee ees 40 35 
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Fia, 7.—MOTOR-DRIVEN TILTING GEAR: SECTION, 


Costs РЕВ TON OF METAL IN THE LADLE, 


1. Swap at bbs. рег ton & в d. ғ в d. 2886.4. 
(allowing 7 per cent. loss) 2 19 3 219 8 319 3 
2. Energy at 05d. per unit 115 6 113 4 111 3 
$. Electrodes at 131. per lb. 6 7 5 10 5 1 
4. Labour ... eae kes 6 6 5 8 431 
5. Materials for slags eee 1 9 1 6 1 2 
6, Alloys adding 035 per 
cent. Si and 0°75 per 
cent, Mn. sie ae 4 6 4 6 4 6 
7, Repairs and maintenance 8 7 5 10 4 6 
8. Ladle costs m s 2 11 1 9 1 5 
Total... 26 6 6 £517 8 25 11 3 


Management, laboratory and overhead charges are not included. 


(в) Melting and Refining Common Steel Scrap and Producing 
High-Quality Tool Steel. 

Size of furnace... $us ... 265 owt. 24 tons. 5 tons, 
No. of casts рэг week (double shifts) 22 18 6 

No. of tons per week ... m e. 275 45 
No. of tons per year (45 weeks . 1,237 
Energy consumption per ton, KW.H. 900 850 800 
Electrode consumption, 1b. per ton ... 50 45 40 


2,025 


Costs per ton ingots. & s. d. £ad 4 8. d 
1. Sorap at 55s. (7 per cent. 
loes)  ... ков i 219 3 219 3 219 3 
2. Energy at 0 5d. per 
unit ose oes 117 6 115 65 113 4 
3. Electrodes at 14d. per lb. 7 4 6 7 5 10 
4. Labour ... s Ms 7 3 6 3 1 7 
5. Materials for slags ... 1 9 1 6 1 2 
6. and maintenance 8 10 6 0 4 7 
7. Ladle and moulds RM 7 4 5 10 5 1 
Total... . 46 9 3 £6 010 45 13 10 


Management, laboratory, 9 charges, and alloys are not 
included in the above costa. d 
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The following Electro-Metals furnaces for steel making 
have been installed, or are in course of construction, at the 
present time :— 


Messers. Darwin & Milner, Sheffield... ias rer 
Messers. Soderfors Bruks A. B., Sweden ies wx Ea 
Mesars. Kayser, Ellison & Oo., Ltd., Sheffield ane A. ж 


y» » ” eee «we e 
Messre. Swift, Lsviok & Sons, Sheffield E exo dL и 
Messrs. Jno. A. Crowley Co., Detroit ... -— ue. б , 
Mesers. T. Hackett & Sons, West Bromwich... .. 2b owt. 
Measrs. Robert Hyde & Son, Ltd., Sheffield ... .. 85 
Measrs. Kryn & Lahy Metal Works, Ltd., Letohworth 30 „ 
The National Steam Car Co., Ltd., Chelmsford „% 2 tons, 
Messrs. Altos Homos de Vizoaya, Bilbao os es 21 „ 


The Electro-Metals system is also being used for the 
manufacture of ferro-alloys. 


ELECTRICITY IN SUBMARINE MINING. 


IN several of our French contemporaries recently the appli- 
cation of electricity to the operation of submarine mines 
has been described, on the basis of a detailed article by 


M. Antoulaieff, professor at the Ecole Militaire Electro- 


technique, of Petrograd, which was originally published in 
Electritehesivo. 

Free mines, which are not connected with the shore, and 
are dangerous to all vessels, because they explode at the 
first contact, are fitted with batteries inside them; 
stationary mines are connected by submarine cables with 
stations on the shore, where the batteries are situated. 
Automatic mines contain an apparatus which closes the 
circuit when a vessel bumps the mine, sending a signal to 
the shore, whence, automatically or otherwise, a strong current 
is transmitted to explode the mine. Observation mines, on 
the other hand, are moored at known spots which are kept 
under observation with telescopes, and when a hostile ship 
passes over a mine, the latter is sprung by the observer. In 
this case extreme accuracy is essential, if the mines are far 
from the shore. 

The batteries used are in some cases required to main- 
tain & weak current continuously ; but, generally, the 
batteries are intended to give a strong current for a short 
time. In the case of the batteries in free mines, the exciting 
liquid is introduced into the cells only at the moment when 
they are required to operate. Sometimes one needs a 
call of low E M. F. and high internal resistance, to ensure 


e 
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Еа, 1.—CONNECTIONS FOR AUTOMATIC FIBING OF SUBMARINE 
MINES, 


that the current shall never exceed a few milliamperes ; for 
this purpose a piece of submarine cable in sea water has 
been found suitable, the electrodes being the copper con- 
ductor and the galvanised-iron sheathing wires. The 
E. M. F. is from 0°01 to 1 volt, and the resistance hundreds of 
ohms. 

The submarine cable used consists of a stranded copper 
conductor insulated with gutta-percha, several layers of 
rabber, and several layers of impregnated tape, the whole 
being sheathed with galvanised-iron. The resistance of 
the cable is 5 to 12 ohms per km., and the weight up to 
500 kg. 


The detonators are usually actuated by the heating pro- 
perty of the current. Experience shows that the fuse wire 
should not exceed 0:025 mm. in diameter, an alloy of plati- 
num being used; the length of the wire and the density 
of the explosive are important factors in relation to the 
sensibility of the detonator. r 

The apparatus at a shore station has to provide for the 
testing of the circuits and batteries, the reception of a signal 
when a vessel touches a mine, and the transmission of the 
firing current, so that an elaborate control board is required. 

When the operation of the mines is effected automatically, 
the warning signal simultaneously actuates a relay permitting 
the firing current to pass to the line. When it is desired 
to render the mine inoperative, the switch controlling the 
firing battery is opened. 

The connections of the automatic mine are shown in 
fig. 1, in which A and в are terminals connected respec- 
tively to the core and the sheathing of the cable, c is an 
indicator, D a plug board, E and F two pairs of terminals, H 
an ordinary galvanoscope, of which the pointer when 
deflected to a certain extent makes contact between two 


Mine 


Station 


FIG. 2.—APPARATUS FOR RECORDING THÉ NUMBER OF THE 
MINE EXPLODED. 


springs, and K is an electromagnetic relay with poles at a 
and b, and an armature which rotates about a fixed axis 
at J. When the armature of this relay is in the position 
shown by the firm lines, the lever с is held against the pull 
of a spring d by a tooth attached to the armature. 
N registers the number of times the circuit of the battery o 
is closed. | 

When a vessel strikes a mine, а connection is produced 
between the conductor and the sheathing of the cable, and 
the current from the local battery G increases, so that the 
pointer of the galvanoscope H is strongly deflected and closes 
the spring contacts, thus energising the relay K by means 
of the battery J. The armature of the relay releases the 
lever c, which makes contact with e, and at the same time 
interrupta the circuit through the galvanoscope, so that the 
pointer of the latter returns to its normal position and the 
circuit of the relay is opened. The armature of the relay, 
under the action of a spring, closes the contacts g and 
rings the bell L. 

If the double-pole switch м is closed when the lever c 
makes contact with e, the firing current at once passes to 
the line by way of the plug-board р and explodes the mine. 
lf the switch м is left open, the ringing of the bell 
announces that the mine has been struck by a ship, and it 
can be fired, if desired, by closing the switch, or reset by 
replacing the lever c. i 

The mines are usually connected in parallel, and each 
mine has to be provided with an indicator to show which 
mine has exploded. This device is illustrated diagrammati- 
cally in fig. 2. А disk 4 turns in the clockwise direction 
under the action of a spring, and carries on its upper side 
an ebonite ring с, to which is applied a metal tongue ; on 
the lower side are several metal contacts b, their number 
corresponding to that of the mine, less one. These contacts 
are connected together, and by way of the pivot with the 
sheathing of the cable. When the mine closes the circuit, 
the firing current passes from the controlling station by 
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the shunt p, through the winding of the electromagnet i. 
into the axis of the armature d, and so to the tongue a and 
to the mine. The armature is attracted and releases the 
disk, which begins to rotate, while the tongue a reste upon 
the ebonite ring and the circuit p, i, d, a is thus interrupted ; 
during this rotation the contacts b touch the spring e in 
succession, so that the firing current passes (in the case 
illastrated) five times into the cable by way of р, e, b. Con- 
sequently when mine No. 6, to which this apparatus is 
connected, explodes, the tiring current passes six times in all 
before the circuit is left open, and permits the recorder N 
to register the number of this mine. The disk A is brought 
to rest by the stop & meeting the tongue a, leaving the 
circuit open. 

A detonator much used in Russia is that invented by an 
engiaeer officer named Dreyére, and consists of a piece of 
ebonite a, fig. 3, into which are inserted two screws 5 and c, 

with sharp pointe, separated by a gap of one or two milli- 
metres. Into the space between the pointe an explosive is 
introduced, to which graphite is added to increase the con- 
ductivity. The apparatus is put in circuit by means of the 
insulated wires gd and ¢, which are connected to the screws. 
If a source of electrical energy of at: least 45 volts A. O., or 
65 volte D.C. is applied to the circuit, 
sparks are produced between the 
perticles of graphite in the priming, 
and the latter is ignited, bursting the 
ebonite at the thin upper part so that 
the flames pass through into the charge. 
A capsule Л, filled with fulminate of 
mercury, is usually attached to the 
upper end of the detonator and is 
deflagrated by the ignition of the 
explosive. 

Detonators can be prepared of any 
desired resistance by varying the com- 
position of the explosive. Usually the 
resistance is from 10,000 to 20,000 
ohms, according to the characteristics 
of the source of electricity employed, 
which, in the case of land mines, may 
be a magneto exploder. Such a ma- 
chine consists of an armature driven 
through gearing by a handle, and three 
E 5 the armature is wound 
wi „500 turns of insulated wire, of me 
500 ohms resistance, and makes six 55 PED 
revolutions per turn of the handle : 
which should be turned at least four times per second. 
The total weight of the machine in a wooden case is 5 kg., 
and it gives a preseure of 70 volts when the external 
resistance is 1,000 ohms, 45 volta for 500 ohms, and 
85 volts for 250 ohms. Thus it conld be used to explode 
simultaneously 20 detonators of 10,000 ohms resistance. 

Another type of exploder is an ordinary р c. dynamo with 
series excitation ; it is provided with a condenser, and an 

arrangement which allows the current to pass into the ex- 
ternal circuit only once while the crank makes two revo- 
lutions (and armature 12 revolutions). A moment before the 
external circuit is closed, the circuit containing the 
condenser is opened, and besides the discharge of the con- 
denser, the extra-current " of opening is thrown into the 
external circuit. In this machine the armature resistance 
is 1,100 to 1,300 ohms, that of the field magnets 1,600 
ohms, the capacity of the condenser 0:008 to 0:024 mfd:, 
and the voltage 170 volta; the apparatus weighs 27 kg., 
&nd can explode 30 detonators in parallel simultaneously. 
Detonators are always connected in parallel, because they 

cannot be made precisely alike ; if they were in series, the 


* 


most sensitive would go off first and open the circuit, 


leaving the other detonators intact. 


. The Zeppelin and the Lamp.—The unexpected does 
not always happen. When London was visited by the craft of the 
Kaltured Count recently, and dropped bombs in a certain district, 
everything around was shattered except one electric lamp which 

we are informed, " in solitary glory," and that lamp was 
a “ Masia.” We shall hide behind a bank of them next time. 


CORRESPONDENCE. 


Letters received by us after 5 Р.М. ON TUESDAY cannot until 
the following week. ) should forward their commeuni- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in owr possession, 


The A.E.G. Meeting. 


We think the suggestion made by No Fartiveness” that firms 
shall state whether they are or are not supplying the Electrical 
Company or A. E. G. with machinery, &c., is а good one, and it 
gives us great pleasure to state that during the past 15 months we 
have not, direotly or indirectly, supplied to the Electrical Company, 
A.E.G., or any of its agents, any machinery or goods of any kind, 
We have been approached by them on several occasions, but moat 
of their letters have been ignored, and we have been struck by the 
attitude of their travellers, all of whom are British, who have 
visited us endeavouring to sell goods, and openly boasted that they 
could supply us with anything that their parent company made, 
and that it was their intention to keep the Charing Oross Road 
establishment going, so that they would be ready to go straight on 
with an increased turnover as soon as the war was over. We 
know the firms, in particular one not far from the centre of 
Eagland, which is supplying the Electrica] Company with motors, 
and we are sorry that the B. E. A. M. A. has not so far seen ita way 
to answer some of the correspondence, and во clear its members. 


E. Brook, Ltd. 
Huddersfield, October 2nd, 1915. 
| 


I am glad to see that my protest in your issue of September 17th 
has aroused some interest, and I trust that you will allow me some 
further space in order to drive home my points, Let it be remem- 
bered that here is a company, registered in London under a British 
name, which is merely an offshoot of the A. E.G. of Germany, and 
which, although not allowed to import goods from, or to export 
money to, Germany, is, nevertheless, being nursed in order that, 
when the war is over, the A. E. G. may come into its own again. 
The late head of the A. E. G., Dr. Rathenau, was one of the Kaiser's 
familiar spirits, like Herr Ballin, and undoubtedly shared the 
responsibility of forcing on this world-war for German dominion. 
The present head, Dr. Walther Rathenau, recently made a violent 
anti-English speech, and his company has been engaged for many 
months in turning out instruments of destruction against us and 
our Allies. The Eleotrical Company is, therefore, merely a nest 
which is being kept in order, against the time when the gentle 
Germau Eagle willlay eggs in it, in the form of dumped German 
electrical goods, to the detriment of our own manufacturers, 
Those Englishmen who are at present carrying on this business 
are, however, no less unpatriotic than those who are helping to 
keep it alive by trading with it. The former have no excuse that 
it is their bread and butter; any competent man oan find a job 
nowadays. The latter have not even this excuse. It is difficult 
to discover all their names, bat anyone looking into the window in 
Charing Oross Road can see examples for himself. 
Perhaps the manufacturers of these goods will explain. 

Inquisition. 

October 5th, 1915. 


Receipt Forms on Cheques. 

A printed receipt form on all cheques would be particularly 
useful at a time like the present, when office staffs are depleted ` 
through enlistments and increased postage charges are proposed. 

Preferably the receipt should be printed on the back of the 
cheque, for then one signature serves as an endorsement and a 
receipt. The wording could be :— 

* Received from 
(Name of firm.) 
The amount named on the face hereof. 
The signature of payee __ 
| Stamp for 
| £2 or over. | 


€e9909070090902042* 99$ [IARSSZEENEJ 


— ———À 


Date....... €—M 191 
This reoeipt is also the endorsement of the 
cheque and is the only acknowledgment required.” 


The paid cheques can be pasted on to the counterfoils in the 
cheque book, and the reoeipts are thus kept in handy form for 


audit purposes. 
Accountant. 


A Transformer Query. 


I shall be obliged if one of your readers can offer a solution to 
the following prohlem :—Three 3.810-230-volt transformers were 
connected to a 6,600-volt three-phase alternator (earthed neutral) ; 
the transformers were connected in star on the primary and 
secondary sides and the latter earthed ; the voltage between phases 
on secondary was 400, which, of oourse, was quite correct, but the 
voltage across апу one phase was 260 (30 volte high). 

When the neutral point on primary was connected to earth, the 
secondary voltage became normal. Is it possible that this was due 
to a third-harmonic voltage, or was it due to the capacity of the 
transmission line and transformers ? L. k. 


D 
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NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


Multiple-Break Tumbler. Switch. 


We recently described a single-tumbler double-pole switch which 
Messrs. A. P, LUNDBERG & Sons, of 477-489, Liverpool Road, 
London, N., have put on the market; a switch of similar con- 
struction has now been introduced by the firm, under the title of 
the “ Quadbreak " switch, it being a single-way switch with four 
breaks in its circuit. - ү 

The switch is designed for pressures up to 250 volts, and is 
intended for use in circuits where there is a liability to heavy 


spark wear through high voltage or current, or both, or owing to 


the inductance of the apparatus controlled. 


Surface types are made for Б and 10 amperes, and a flush pattern 


for 5 amperes ; if the current be reduced, the switch may be used 
on circuits at proportionately higher voltages—up to 400 volts 
In view of the tendency nowadays to put heavier work on tumbler 
switches, this devioe should prove very useful It will deal with 
currents 50 per cent, above its rated capacity, if the circuit is not 
very inductive. 


Ferranti Bar Fires, 


Ia connection with their electric fires, MESSRS. FERRANTI, LTD., 
of Central House, Kingsway, W. C., have recently issued a new 
folder, H 75/4, covering the latest patterns. 

One of these “bar” fires, type ЕВ Da, is illustrated in fig. 1, and 
contains two heating elements each of 750 or 1000 watts maximum 
loading. Each element, fig. 2, is controlled by a separate switch, во 
that either or any of them can be used as desired; the elements 
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Еа. 2.—FEB8RANTI HEATING BAB. 
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Fic. 3.—METHOD OF FIXING AND CONNECTING 
HEATING BARS, SEEN FROM BEHIND. 


consist of a heating spiral clamped between specially shaped bars 
of porcelain, which are threaded on to screwed rods fitted with 
nuts at either end. The ends of the heating wire are clamped 
under these nuts, the rods or bolts becoming the terminals. 

Fig. 3 shows the method of carrying the elementa in the carcase, 
The clamping bolts drop into slotted bars, which are connected to 
the terminals, and thus are alive, To remove an element, itis only 
necessary to open the main switch and slack back two wing nuts, 
and it is also only a few minutes’ work to slacken the clamping 
nuts and replace the heating spiral in the porcelain supports. 

The front of the fire is protected by a wire screen ; the back is 
enclosed in the carcase, but is accessible by removing a panel. 


Large Turbine Gear. 


Through the courtesy of the PowER PLANT Co., LTD., of West 
Drayton, Middlesex, we were recently able to inspect a typical 
turbine speed reduction gear—one of a number passing through the 
shops—which is intended for driving a direct-current generator 
and to transmit 2,250 H.P., the speed reduction being from 3,000 
to 300 R. P. M. i 

It will be noted that the complete gear forms a self-contained 
unit, which is bolted to the turbine bed, an oil-tight joint being 
made between ‘the caps of the turbine bearing and the adjoining 
pinion bearing of the gear. The latter consists of a nickel-steel 
pinion and built-up wheel, running with a tooth velocity of about 
6,000 ft. per min; the gear face width is 32 in. and the shaft centres 
are 42 in. apart. 

The two steel rims of the wheel are shrunk on to cast-iron 
centres and further secured by axial studs, the ends of which 
are riveted over. The wheels are bolted together at the bosses 
and through a distance ring near the periphery. The wheel, 
which is machined all over and perfectly balanced, is preesed 
on to a steel shaft and secured endwise in position by a collar and 
nut, and is also double keyed. 

The gear саве, as well as its base, is made in halves at right 
angles to the wheel axis, with planed oil-tight joints, The case 
is of strong box section, and the bearing housings for wheel and 
pinion form integral parts of the case. e 

The most interesting feature of the gear is the arrangement of 
the pinion bearings, of which there are three. The centre bearing 
isa plain bearing with horizontal flanges, which bolt on to flat 
seats on the casing. The bolt holes in the bearing flanges are 
clearance holes. The two outer bearings are of special design, 
and are arranged with a wedge adjustment for setting the gears to 
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Fic. 5.—VIEW OF SPEED REDUCTION GEAR WITH CASE REMOVED. 


correct centres, When the outside bearings are being adjusted, the 
bolts fastening the centre bearing to its seats are slackened, во that 


the centre bearing can follow the movement of the outside bear- 
ings. When the latter are finally adjusted, the bolts of the centre 
bearing are tightened, and the bearing is fixed ір its final position 
by steady pegs. | 

The bearings, as well ав the gear, are lubricated by means of oil 
under pressure, supplied by a specially designed. turbo oil pump 
coupled to the pinion shaft. 

The bearing: are fitted with oil-flow indicators, and a most effi- 
cient lubrication of the gear is obtained by surrounding the pinion 
with a closely fitting aluminium oil shield close up to the line of 
engagement, into which the oil is pumped, so that the spaces 


between the pinion teeth revolve practically full of oil. The top 


half of one of these shields is shown in position in fig. 5, 
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Special attention has been given in the designing to the acces- 
sibility of all parts; all bearings can be removed without the 
main cover having to be lifted, and the whole pinion can be 
exposed and, if necessary, taken out after removing the light end 


covers, which are made separate from the main cover, and are. 


fitted with additionalinspection doors, 

A cast-iron oil trough is formed in the bottom of the gear case, 
from which the oil drains into a separate oil cooler—a cast-iron 
tank fitted with suitable baffles, which direct the flow of oil round 
a grilled copper-cooling coil through which water is circulated. 
The oil circuit further contains an oil strainer—arranged so that 
the strainer can be removed without interfering with the oil flow 
— pressure gauge and thermometer. 

The generator is coupled to the gear by means of one of the 
Power Plant Company’s heavy-duty flexible couplings, the flexible 
medium of which is in compression. 

These couplings consist of two facing disks with similar cast 
projections, which mesh very loosely with each other, the inter- 
vening spaces being filled with compreesible material. They are 
adopted for reversing and are insulating. We may add that the 
firm's works contain many examples of their own reduction gears, 
which are used between motors and lineshafts, and motors and 
machines. 


Sewing Bench Lighting. 


MESSRS. DUGDILUL'8 PATENTS, of Faileworth, Manchester, have 
devised a "sewing bench constellum," which we illustrate here- 
with. 

A and B are arranged for lighting button-hole machines, two 
lampe to each. A showsthe lamps in position for use; B shows 
the lamps folded back, out of use. C and D are arranged for 
ordinary sewing machines, one lamp to each—shown in the work- 
ing position, also folded back out of use. The arme are instantly 
adjusted, and are „Маай! in all positions, The pillars шау 


B 


—— — — 


The wiring in West African House was already installed before 
the details of the illuminating scheme had been determined, and it 
was unfortunately arranged that all the lights in each room should. 
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FId. 8.— BOARD Room LIGHTING, WEST AFRICAN HOUSE, 


be turned on and off by a single switch. To overcome this in flaxi- 
bility an interesting innovation has been made by providing a 
three-way pull chain switch in each lighting bowl where required. 
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Ета. 6.—SEWING BENCH CONSTELLUM. 


be either screwed to the table top, or carried through felt-lined 
holes in the table top, and secured to the floor as shown. 
Constellums are made for any number of machines on one bench, 
and spaced as required for ordinary double-side sewing benches. 


B.T.H. Lighting at West African House. 


The accompanying illustrations are chosen as typical of the 
results obtained by the BRITISH THoMsoN-HousTON Co. s Eye- 
Rest" indirect lighting system in one of the new Kingsway 
Buildings, viz, West African House. The whole of the building, 
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FIG. 7.— Eve-Rest” LIGHTING AT MARTIN'S 


BANK, 
WEST AFRICAN HOUSE, 


including the ground floor Recruiting office, is lighting throughout 
on the indirect principle by Mazda lamps, in some 120 Eye- Rest 
fittings. 

Part of the ground floor is occupied by Martin's Bank, 
in which oxidised silver metal fittings are used, wm 


The pull chain permits flexible lighting from each bowl or permits 
all the lamps therein to be extinguished, as may be desired. 

Appropriate illumination is provided in the secretary’ 8 office and 
agent's office by a single Eye- Rest fitting in each case with 
Mazda lamps and X-ray reflectors. In harmony with the purpose 
and furnishing of the board room are two handsome " Eye- Rest 
fittings used to illuminate this chamber, fig. 8. 

The illustrations are reproduced from untouched ы 
taken by the unaided light of the Mazda lamps. 


“Revo” Electric Fires. 


THE CABLE ACCESSORIES Co, LTD, of Britannia Works, 
Tividale. Tipton, have recently issued a new list dealing with 
their " Revo" electric fires, which are made in several patterns 
aud finishes, ranging upwards from quite moderate prices, and 
which incorporate the firm's patent heating element shown in 
figs. 9 and 10. 


"a » 


jm We 
Т. 


> 5 Г E. - - 
LUPO * sa 
B d " 


э 


* $ y 


ASSESSES 


"X 


Fic, 9,—HEATING ELEMENT USED IN “ REVO“ FIRE, 


This possesses several novel features, the heating wire B, being 
wound entirely on the front face of a epecially- designed heat 
reflector F. There із a free air space round the wire which has 
no time lag in heating up; moreover, the member с ise stated to 
automatically take up any slackness in the heating wires, thus 
preventing short circuits, D and E represent a spring device, 
which takes up expansion of the element and absorbs shocks, &с 
in transit. Slotted end brackets G are fitted to facilitate removal, | 

It will be noted that the design prevents the waste of hest- by 
radiation in a rearward direction, 
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Fig. 11 shows the Leader" pattern fire, weighing 35 lb. and 
built for 2,000, 2,500 or 3,000 watts maximum loading. 

Two switches ace provided, of tumbler pattern, strongly 
mounted, and suitable for foot operation ; the internal connections 


Fic, 10.—Cross SECTION ОЕ REVO ELEMENT, SHOWING 
ACTION OF TAUTENING MEMBER. 


are specially insulated ; the housings are of fine grained cast-iror, 
stove enamelled and are, with the exception of the smallest fire 
large enough to cover the ordinary fire grate. 
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FIG. 11.—“ LEADER" PATTERN “Revo” ELECTRIC FIRE. 


The normal voltages supplied are 100, 200, 220, 240/250. 

We note that complete spare elements and wire spirals for 
renewing them are supplied at trifling cost, and that the elementa 
are guaranteed for three yeara. 


New Electric Laboratory Furnace. 


The electric furnace has quickly become an indispensable 
adjunct to the chemical or physical laboratory, and consequently 
its construction has rapidly improved. The earlier patterns were 
usually wound with platinum, and their cost was unduly heavy, 
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Fic. 12.— HEATING TUBE FOR FURNACE, 


but recent types have been made on more economicallines. We 
illustrate herewith a tube furnace, made by Messrs. A. GALLEN- 
KAMP & Co., LTD. of 19-21, Sun Street, Finsbury Square, E. C., 


to 1, 100 C. 


which is wound with a special high - resistance alloy, which can be 
used for temperatures up to 1,000° C., or for short periods up 
The heating chamber is made of fused silica, 
which is not liable to breakage through sudden changes 
of temperature, and is a good electrical insulator. The 
space between the lagging and the winding ів packed with finely- 


GALLENKAMP 
РАТЕНТ М? 


| 


| | mm 
| ul 


|) 
|! 


Fic. 13.— ELECTRIC TUBE FURNACE, 


powdered quartz, and the lagging consists of slabs of magnesium 
carbonate mixed with asbestos fibre, which makes an excellent 
heat insulator. The end walls are also of refractory material, held 
in place by steel tie-rods, and the casing is of sheet iron. Fig. 13 
shows a tube furnace, and fig. 12 the heating tube; fig. 14 shows 
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FId. 14.—ELECTRIC CRUCIBLE FURNACE. 


a crucible furnace, with and without ite cover. These furnaces 
work with А.С. or D.C., and can be wound for any voltage up to 
220 volts. The temperature can be accurately controlled, and very 
little heat is radiated into the room. Muffle furnaces and other 
patterns are also made. А 


The Electric Vehicle Association of America.— 
The forthcoming annual convention of the Electric Vehicle Asso- 
ciation of America, which is to be held in Cleveland, O., on the 
18th and 19th inst, promises to be of an interesting character. 
Among other subjects of interest that are to be discussed is that 
of battery exchange systems, several of which are in present, or 
prospective, operation, and concerning which there is just now 
considerable discussion in electric vehicle circles. The subject will 
be opened by Mr. 8. Ferguson, vice-president of the Hartford Elec- 
tric Light Co., of Hartford, Conn., who will deal with “ The 
Hartford Electric Со.'в Experience with the Battery Maintenance 
and Battery Exchange System.” Another important subject is 
that of the electric taxicab, concerning which high hopes are 
entertained in some quarters. Mr. I. S. Sorimger, the secretary 
and general manager of the Detroit Taxicab and Transfer Co., 
the first concern in America to both build and run electric taxis, 
will read a paper on The Electric Taxicab.” Other papers to be 
read at the meeting include one by Mr. В. Macrea, of the Common- 
wealth Edison Co., of Chicago, on “The Function of the Electric 
Garage," one on The Field for the Small Electric Delivery 
Vehicle," and опе on Electric Vehicles in Municipal Service.” 
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DAMAGES ON BREACH ОР A CONTRACT 
TO SUPPLY MACHINERY. 


[FROM A LEGAL CONTRIBUTOR.] 


NICE questions occasionally arise as to the proper 
course for a man to adopt who has bought ma- 
chinery only to find that it does not do the work 
required of it. Wholesale rejection may be pos- 
sible; and he may be compelled to keep the machine, 
work it to the limit of its capacity, and supplement 
it with another machine either from the same or a 
different manufacturer. In these circumstances it 
may become necessary for him to consider the mea- 
sure of the damages which he is entitled to claim. 

The discussion of a concrete case which may often 
be paralleled in actual practice should tend to the 
clear understanding of the legal questions which 
have to be considered. | 

A manufacturer in a tropical country where water 
is scarce and expensive requires a condenser which 
will condense 10,000 lb. of steam per hour and main- 
tain a vacuum of 25 inches with the barometer read- 
ing 30. He buys a condenser with a warranty that 
it will produce these results, and erects it in Accord- 
ance with the manufacturer's instructions. He 
then finds that it will only do half the work required 
of it. He makes every attempt and incurs expense 
in trying to put it right. He consults the manufac- 
turers, who suggest various expedients, all of which 
are put to the test but without avail. If he were to 
stop his works, and wait for the manufacturers to 
comply with their guarantees, he might suffer serious 
loss. He therefore makes the best of a bad job— 
gets out of the condenser as much work as it will 
do and buys water to condense the rest of his steam. 
Finally, in order to effect the necessary condensa- 
tion, he buys a second condenser from another firm 
which will do the work left undone by the first 
machine. In these circumstances—as he has suffered 
materialy from the breach of warranty—the ques- 
tion is, what is the measure of damages which he 
can recover in an action? It is a general principle 
of law that The measure of damages for breach 
of warranty is the estimated loss directly and 
naturally resulting in the ordinary course of events 
from breach of warranty.“ 

What then, is the loss directly and naturally re- 
sulting from the breach of warranty? In the well- 
known case of Hadley v. Baxendale (1,854) 9 ex. 
341 (at page 354) it 1s laid down that where two 
parties have made a contract which one of them 
has broken, the damages when the other party 
ought to receive in respect of such breach of con- 
tract should be such as may fairly and reasonably 
be considered either arising naturally—t.e., accord- 
ing to the usual course of things, from such breach 
itself, or such as may reasonably be supposed to 
have been in the contemplation of both parties, at 
the time they made the contract, as the probable 
result of the breach of it. 

But can the cost of installing a new condenser to 
do the work which the other was unable to do be 
recovered? It is submitted that it can, on the prin- 
ciple that a party who suffers in consequence of a 
breach of contract is bound to reduce the damages 
as far as possible. Had they simply cast out the 
condenser as supplied they might have been com- 
pelled to shut down their works altogether. On the 
other hand they chose the simpler and cheaper ex- 
pedient of buying such additional machinery as they 
were advised to enable them to dispose of their 
steam. 

It is interesting to inquire whether upon the cases 


decided in England and America damages can be 


claimed on the above basis. Reference is made to 
American decisions because notwithstanding the 


large number of contracts relating to machinery 


which are made in this country, cases illustrating 


the question under discussion are very rare. In- 
deed they mostly have to do with delay in the per- 
formance of a contract. 

In Cory v. Thames Iron Works Co. (1,868) L.R. 
3, О.В. 181, the plaintiffs bought from the defend- 
ants a patent boom derrick, the first of its kind ever 
built in this country. It was to be delivered in six 
months' time, and the defendants knew the plaintiffs 
were going to use it in their business. It was shown 


' jn that case that.owing to delay the plaintiffs lost 


profits which they would have made in a contract 
with Sir W. Armstrong. "These profits the plaintiffs 
sought to recover when it was pointed out that the 
special purpose was not known. Chief Justice Cock- 
burn, however, observed, in the course of the argu- 
ment: There is one thing which must always be in 
the knowledge of both parties, which is, that the 
thing is bought for the purpose of being in some 
way or other profitably applied." This case, how- 
ever, is an authority for the statement that the 
damages are not necessarily confined to that which 
both parties contemplated. They may be assessed 
on a larger basis than that. The principle is thus 
stated by Sir Henry Mayne in his work on 
“ Damages "—'' Where in consequence of a change 
of circumstances the defendant's breach of contract 
has not produced full damage which the contract 
originally provided against, only the loss whicb 
has actually been incurred can be recovered." 

Mayne also says: As the damages for breach 
of covenant are measured by the actual loss or incon- 
venience which the plaintiff has been put to by the 
breach, his loss or inconvenience may from time to 
time vary or disappear. If by lapse of time, change 
of circumstances, or from any other cause, the 
covenant has ceased to operate, or has wholly or in 
part lost its beneficial character, or if its. breach has 
been acquiesced in to a degree short of that which 
would bar an action, a breach may come to be mea- 
sured by very small or by merely nominal damages." 

In Wigsell v. School for Indigent Blind (1,882), 
8 Q.B.D. 357, certain persons who had bought land 
upon which to erect a school, covenanted to build 
a wall seven feet high between it and the land of the 
vendor. Having failed to build. the wall, the 
grantors brought an action for damages claiming 
the cost of putting. up the wall as damages. It was 
shown that the fact of the wall not being built had 
not really affected the price of the plaintiff's land. 
In these circumstances it was held that, the true 
measure of damages being the pecuniary amount of 
the difference between the position of the plaintiffs 
upon the breach of the contract and what it would 
have been if the contract had been performed, under. 
the circumstances of the case the amount that it 
would cost to build the wall was not the true mea- 
sure of damages. In thàt case Mr. Justice Field: 
said: '' The rule stated in its most general terms is 
that plaintiff is entitled to have his damages assessed 
at the pecuniary amount of the difference between 
the state of the plaintiff upon the breach of the con- 
tract and what it would have been if the contract 
had been performed.“ | 

It is to the United States that we have to look for 
anything like definite authority for the decision of 
the condenser case above referred to. 

In Jacksons v. Hurlbut (158 N.Y. 34) an action 
was brought to recover damages for the breaking 
of a planing machine while in custody of defendants, 
who were carriers, for transportation to plaintiffs' 
factory. There was a verdict of $500 for injurv to 
the machine and loss of plaintiffs’ use while being 
repaired. In the course of the judgment of an 
appeal court the following passage appears: ''It 
was urged that the judge had admitted evidence to 
show loss of profits from inability to use the machine 
after the injury and until it was repaired. But no 
evidence as to loss of profits was given. Some proof 
was given that the plaintiff was compelled on ac- 
count of the injury to the machine to send work out 
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of the shop in order to complete contracts they had 
in hand at the time of the breaking of the machine. 
This was not. proof of the loss of the profits, but of 
the loss occasioned to the plaintiff by inability to 
use the machine on account of the defendant’s negli- 
gence. We are not prepared to say that this evi- 
dence was not entirely competent under the circum- 
stances of the' case, but it is not necessary to consider 
this question, as the expense of restoring machine 
in a condition to use was a proper element in the 


estimation of damages, and that item of expense ' 


alone exceeds the verdict. The item of the expense 
of restoring the machine to a condition that would 
render it fit for use is certainly within the principle 
that damages must be compensation for the actual 
loss eustained which was the natural and proximate 
consequence of defendant's act. The cost of pro- 
curing necessary work to be done outside factory 
in order to enable plaintiff to fill his contracts inter- 
fered with through inability to use the machine would 
seem to be within same principle also.“ 

In Reynolds v. Braithwaite (131 Pa. 416) it was 
held that when one has work done for him under 
a contract, exercising control of the mode of doing 
the work, and participating in and approving the 
acts of the contractor which constitute the cause of 
action, he is responsible for injuries resulting to 
another from the lawful acts of the contractor. 

In an action for damages for cutting a pipe line 
upon defendant's land supplying water to plaintiff's 
premises, it was held to be legitimate to instruct 
the jury that the plaintiff was entitled to the reason- 
able cost of obtaining a supply of water, and to the 
reasonable cost of the depreciation thereof, from the 
time it was cut off. Nor was it wrong to charge the 
jury that the case was one in which judgment would 
not necessarily be limited to mere compensation. It 
was not a case for punitive damages, but the jury 
would consider whether compensating damages 
would be sufficient punishment for the wrong. 

In a well-known American text-book, ‘‘ Sedgwick 
on Damages ” (8th edition). (Vol. 1, p. 45. note (a)). 
it was stated that in an action (Davis v. Talcott, 14 
Bart. 114) to recover damages for the defective 
execution of a contract to reconstruct and put up 
machinerv in a flour mill in a well-finished and 
workmanlike manner. and of sufficient size and 
strength to correspond with the cylinders, the proper 
measure of damages is the difference between the 
value of the machinery actually put up and that 
aereed to be constructed. In such an action the 
plaintiff is entitled to recover, in case the jury find 
that the machinerv was not properly constructed, 
such sum as would be sufficient to put the same into 
condition contemplated by the contract; also such 
sum as the mill would have earned during the time 
it was necessarily delayed in consequence of the 
breakage in defects in the machinerv. taking the 
fair ordinary earnings of the mill, after deducting 
from the gross earnings the expense of running the 
same. as the net profits. So. in case the contract is 
not performed in a reasonable time, the jurv are to 
ascertain how long performance was unreasonably 
delaved. and then if they find the plaintiff was in 
a condition to work his mill, by having grain to 
grind, and is prevented from grindine the same by 
such unreasonable delav, the plaintiff is entitled to 
damages to the gross amount of the earnings of 
the mill, after deducting the expenses of the same. 

In another American case. Goodloe v. Rogers 
(то Т.а. Ann. Rep. 621). it was held that in a case 
where it micht be implied to he in the contemnlation 
nf the narties tn a contract that a «near mill and 
envine which the manufacturer undertook to put 
vn within a viven time was for the purpose of getting 
cron it was held that a failure to nut it up in time 
entitled the plaintiff to recover for loss of crop and 
exfra waces cansed hv delav. Tn another case where 
the lessors of a saw mill broke their contract to repair 
the mill, the lessees, who had a large stock of logs 


in the mill yard, were held entitled to recover the 
expenses of removing them to another mill and the 
cost of getting them sawn there. (Hinckley v. 
Beckworth, 13 Wis. 31.) 

In another American case it was decided that where 
defendant breaks his contract to supply property or 
to do work not by altogether failing to do the thing 
contracted, but by doing it improperly, the plaintiff 
can recoyer no more than the cost of remedying the 
defect. So upon the sale of a machine which con- 
tained defects, where the defendant could have been 
recompensed by a small expenditure it was held that 
this must be done and plaintiff could not receive 
damages based on a recurrence of the injury. (Frick 
Co. v. Falk, 50 Kan. 644.) 

Again, where the breach of warranty of machinery 
makes it impossible to get something necessary for 
use, the purchaser must minimise damages by pro- 
curing it elsewhere. So where a steam pump to be 
used to pump water for a greenhouse fell short of 
warranted capacity, the purchaser must avoid loss 
by procuring water elsewhere. (Carter v. Fisher, 
121 N.Y. Supp. 614.) 

Finally, where a machine was delivered in an unfit 
condition to do the work it was purchased for, the 
purchaser was allowed to recover the expenses of a 
reasonable but unsuccessful attempt to adapt it to 
the contemplated purpose (Whitar v. Ryder, 130 
Mass. 366), and so of course of a successful attempt 
(Jackson v. Hurlbut, 158 .4.Y. 34.). 

Having regard to all these cases it is conceived 
that in the condenser case suggested at the com- 
mencement of the article, the purchaser of the ma- 
chine would be fully justified in buying the new con- 
denser and charging the cost of so doing to the 
account of the vendor. His alternative would be to 
scrap the machine and lose his sugar-crop. In the 
circumstances he would have chosen the course 
which was fairest and most economical from the 
point of view of the vendor. 


REVIEWS. 


Electrical Engineering, Volume I. Introductory. By T. C. 
Baue, M. A., D.Sc. Cambridge University Press. Price 
"bs. net. ` 


In his preface the author explains that this volume is 
designed to serve for elementary courses in electrical engineer- 
ing in technical institutions, and that one of its main pur- 
poses being to teach first principles, an endeavour has been 
made to avoid overloading it with descriptive details which 
are more appropriate to oral than to written exposition. 

Unfortunately. the author's endeavour has been so unsuc: 
cessful as to render his text-book exceedingly commonplace. 
The most flagrant example of the indiscriminate use of cata- 
logue illustrations occurs in Chapter IV, in which, out of 33 
figures illustrating current measurement,“ 90 are pictures of 
the outsides of ammeters, voltmeters, etc., which give abso- 
lutely no information whatever as to the principles upon 
which the instruments depend. In fact, the only instruments 
of which adequate diagrammatic representation is given are of 
the moving coil type. Pictures of the cases and dials of electro- 
static voltmeters and Kelvin's current balance are given, but 
no diagrams to illustrate the principles upon which they 
depend, while the hot-wire type of instrument is not illus- 
trated at all. Surely, the proper place for engineering students 
to familiarise themselves with the appenrance of ammeters 
and voltmeters js in the laboratory and workshop; the function 
of the text-book is to explain the principles of such instru- 
ments. 

Nor is this fault confined to one chapter. Throughout the 
book pictures of apparatus abound, but effective diagrams are 
sadly lacking. Dynamos are illustrated by some pictures and 
diagrams of windings which are utterlv unsuitable for the 
instruction of elementary students of electrical engineering. 
The chapter on the measurement of resistance is much better, 
but even here there is no need for so many pictures from 
catalogues. | 

The chapter on the potentiometer is a very good one, and 
the author does well to insist on the superiority of potentio- 
meter methods in many of the important tvpes of electrical 
measurement. It is, however. doubtful whether the precision 
type of instrument, to which ao much attention is given, 
would be s suitable plaything for a student who needs eo 
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many pictures of ammeters and voltmeters before he is sure 
of them! | ' 

Batteries are dealt with in а very satisfactory manner, 
special attention being given to storage batteries of both lead 
and Edison types. e treatment is, perhaps, a little more 
than '' introductory," and the same may, perüspss be said of 
єлпе portions of the chapter on electric lighting. But this 
is better than the earlier part of the book, which could be 
more justly described as an '' Elementary Text-book of Elec- 
tricity with Pictures of some Electrical Instruments than 
an introduction to electrical engineering. 

Over 100 exercises are given, some completely. worked out 
end some chosen from the C. and С. examinations, and the 
book is well printed and well bound. But it is not a first- 
rate book on electrical engineering, and we hope that Dr. 
Baillie will ind time to re-cast eome of the enrlier chapters in 
'olume I before he publishes Volume IIL.—P.H.S.K. - 


Continuous-current Electrical Engineering. By W. T. Mac- 
CALL, M. Se., A.M.LE.E. London: University Tutorial 
Press. Price 108. 6d, net. 


The reputation of the University Tutorial Press for high- 
grade. scientific and technical manuals is considerably en- 
hanced by the iseue of Mr. Maccall’s book on ''Electrical 
Engineering.“ The ground covered із that of a three years’ 
day couree in continuous-current electrical engineering, and 
the standard reacbed is approximately that required for final 


degree examinations in engineering. It, therefore, more than. 


covers the continuous-current section of the Grade П C. & G. 
examination. and is likely to prove exceedingly useful as a 
general handbook for shift engineers, as well as a text-book 
for advanced electrieal engineering examinations. 

The book is well arranged and well illust-ated, most of the 
diagrams having been specially prepared for this book. The 
treatment is essentially practical. and many of the recom- 
mendations of the Engineering Standards Committee and of 
the Board of Trade rules have been included, as well as a 
number of useful tables. In addition to a complete treatment 
of continuous-current generators and motors, there are chap- 
ters on units and standards, conductors and insulators, 
Mneasurin® instruments, secondary cells, lighting, distribution 
and traction. | i 

The chapter on conductors and insulators is a remarkably 
good one, the author having collected and set out in quite 
a short space all the essential facts concerning conducting and 
jneulating materials. Such a complete treatment of insulators 
in a C.C. text-book is a very rare phenomenon. The section 
on measuring instruments is also very complete; and here, 
again; it is interesting to note a very full treatment of the 
Aron meter, a subject which is very often conspicuous by its 
absence from such text-books. | 

The dynamo is dealt with in five chapters, first a chapter 
on the theory of &.M.F. generation and armature windings, 
then a chanter on armature reaction and commutation. fol- 
lcwed by chapters on characteristics. construction and effi- 
ciencies. The treatment in general is sound. but there are 
cases where points are laboured bevond measure. and other 
cases where the treatment is undulv brief. For instance, it 
is ridiculous to devote half a chapter to the discussion of 
armature reaction and then to dispose of its effect on charac- 
terictic curves in ten lines. 

Three sectione are devoted to electric lighting: & chapter on 
nbotometry, one on incandescent lamps. and спе on are 
lamns—all thoroughly up-to-date and clearly written. The 
rection on photometry is an unusually complete exposition of 
the theory of illumination, and contrasts favourably with the 
scanty treatment usually given to this subject. There are 
alen good chapters on cells. distribution and traction. | 

Throughout the book mathematical work has been kept as 
eimple ae possible. consistently with a sufficient and concise 
exposition of the subject. А large number of worked examnles 
and questions лге given on the subject ef each chanter. These 
add considerably to the value ef the hook, both from the point 
of view of the teacher and the student. On the whole, we 
are very favourably impressed by Mr. Maccall’s book, and 
consider that it could be used with eqnal advantage as a 
text-book for techniral eollege classes in eleetrical engineering 
or 11 . practical handbook for C. C. station engineers. 
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BUSINESS NOTES. 


Condensing Plant. —Тнк Мгввікев WATsON Co. have 
recently received the following, among other orders, for condensing 
plant :— | 
Greenwood & Batlev, Lt4., for Tinsley Park Colllery.—f8econd set. І 
Soottich Central Electric Power Co., Ltd., Bonnybridge Power Station.— 
Rosaington Main Colliery.—S°cond set. 

Tharsis Sulphur and Copper Ca., Ltd.—Two sets. | 

f: Helens Corporatinn.—Third net. Р : 1 i 
Société Anonyme Westinghouse. Paris, for Dieppe. Р À 
Fraser & Chalmers, for North Lonsdale Iron Co. h 


They are also supplying Edwards air pumps for the Compagnie 
ise Thomson-Houston, and dry air pumpe for the Houghton 
Main Colliery Co. eh: s P 


* 
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Catalogues and Lists.—BRTTrIsH TuHowsoN-HOURTON 
Co. LTD., Rugby.—Two new price lists: No: 4,140 (8 pages) oon- 
tains descriptive information. prices and weighte and dimensions, 
arranged in the usual B.T.H. manner, of lever starting switches’; 


‘No. 4.4018 (four pages) is devoted to overload relays for А.О, and 


C.C. circuits, 

THE CABLE ACCESSORIES Co., Lro., Britannia Works, Tividale, 
Tipton, Staffa.—12-page illustrated catalogue of "Revo" electric 
fires whose distinctive features and outstanding’ advantages are 
described. The unit is shown in detail, and the pictures show a 
vocis of designs of these fires for office or home use. Prices are 

ven, 7 

Messrs. ALFRED HERBERT, LTD. Coventry.—The September 
number of the firm's ‘‘ Monthly Review of Machine Shop Practice” 
contains, in addition to ‘many other matters, a long article on the 
machining of 9˙2 in. high explosive shells. The monthly stock 
liat of machines is not now inoluded, but a separate weekly one is 
issued. ; EN 

Messrs. FERRANTI, LTD., Central House, Kingsway, London, 
*W.0.—Illustrated folder No. H 75 / l giving prices and brief par- 
ticulars of various types of the firm's electric bar fires and electric 
cone fires. 

THE ORESSALL MANUFACTURING Co., 40 and 41, Staniforth 
Street, Birmingham.—Saveral illustrated descriptive lists relating 
to controller resistance neta, cord resistance material, electric 
heating nets, &o. 2s e 

OxNTURY ELECTRIC Oo., St. Louis, Mo. U. S. A.— Illustrated oir- 
cular showing a number of applications of Century electric 
motors. i "- 


Private Arrangements,— V ENNER'8 ELECTRICAL CooK- 
ING AND HEATING APPLIANCES, LTD., 66 and 68, Wandsworth 
Road, London, S. W.— The following are creditors in this company, 
which, as already reported, has gone into voluntary liquidation :— 


Berker Bros. . 295 Norris & Lister £16 
nean Wood, Ltd . М Norryweather & Co. 
В.В. Patents Со. .. ve . 74 Middleton, 8. 27 
Clerkenwell Plating Co. .. . 98 Smith, W. H., 4 8on.. .. .. 20 
& Со. .. vs ws . 82 Turner & Manville.. = .. 1 
Child & Co. ee as ee ee 19 Venner, G. аа е ee * oe 199 
Henley’s Telegraph Оо. .. . 16 Venner, К.Е... 98 
Hateley & Bassett . 19, Venner Bigoa .. ʻi 44 
Cooper. V. . 98 Watlington & Oo. .. 15 
Lewis, м. є 60 x * = 


Another Lamp Test.—One of these days we shall 
reach the limit, and it will not be possible to find any more records 
for metal-ülament lamps to break. Apparently we are still some 
distance from that unhappy time, and quite oblivious of the 
fact that most of the nations are at war, the lampe will persist in 
performing hitherto unheard-of exploite. We have not yet nóted 
any reference to them either in the reporte of Sir John French or 
in German wireless, but have no doubt whatever that thousands 
of them are rendering signal service at the Front on both sides, 
and after the war Victoria Cross and Iron Cross lampe will be 
greatly in demand. At the moment the Censor is busy, 80 we are 
deprived of the tales of heroism that should urge other lampe on 
to greater effort, and we have to be oontent with such information 
as ia allowed to leak through from other directions. One of these 

ieces of information concerns an Osram lamp which gave an 
exhibition of strength at the Mond Nickel Institute, Clydach-on- 
Таже. We have before us a picture of the said lamp shown in the 
waiting room of that Institute. where, as the fl x/ble gave 
out, the lamp and shade fell a distance of 4 ft on to the wooden 
table. The shade was sema-hed to pieces, but the lamp was not. 
Indeed, it even refused to lie on the table, for it etuck upright, 
neither the bulb nor the filament beiog broken, and ehortly after- 
wards it was switched on to a new connection and sbone with its 
accustomed brilliance, proud of having added new laurela to the 
Oaram fame. Of course, the point could not be seen, being in the 
table, but the reader can see the point of this note, namely, that 
Osram lamps are аё strong as ever. Incidentally, it may be added 
that the lamp was not brought over by а Zeppelin, but is of 
British make entire. 


Trade Announcements.—The address of the Acoks- 
SORIES MANUFACTURING Co. was altered on Ootob-r 4th. to 
Dunedin House, Basinghall Avenue, Е.О. Telephone No. “City, 


49." : 
The SwrDIRH GENERAL ELECTRIC, LTD. have now moved into 


more commodious offices at Canada House, Kingeway, London, 
W.C., where all inquiries should be sent, | 

Messrs. G. А. Steinthal & Boydell, Ltd., of Bradford, notify 
that with the sanction of the B. of T. thev have changed the name 
of the company to JESSOP & BOYDELL, LTD. The whole of the 
issued capital, excepting 12 41 shares, is held by Messrs. Jessop, under 
whose management the business is carried on. The remaining 12 
shares are held entirely by natural-born British subjects of British 


descent. 


! : 

Dissolutions and Liquidations.—British WIRE- 
Drawn LAMP Co., Ltp.—This company is winding up voluntarily, 
with Mr. F. J. Markie, 83, Alberta Road, Bush Hill Park, Enfield, 
as liq nidator. A meeting of creditore is called for October 9th, at 
the office of Mr. O. B. Thomas, 59, Chancery Lane, WC. Oreditors 
should send particulars of their debts or olaims to Mr. F. J. 
Markie, by October 18th. 

ASHTON & HOLT, electrical and general engineers, 15, Cross 
Street, Ryde, Isle of Wight.—This partnership has been dissolved, 
Mr. F. B. Holt will attend фо debts, &c. | 
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Book Notices,—“ Science Abstracts." Sections A and 
B. Vol. XXIII, Part 9. September 25th, 1915. London: E. and 
F. N. Spon, Ltd. Price 1s. 6d. each. 

“ Transactions of the Institute of Marine Engineers,” September, 
1915, containing a paper on Solid Fuel from the Technical and 
Commércial Standpoint,” by Mr. A. E. Battle, and an American 
paper on " The Clinkering of Coal," by Prof. Т, S. Marks. 

“The Royal Engineers’ Journal." Vol. XXII, No. 4. October, 
1915. Chatham: К.Е, Institute. Price ls. 6d. 

“The Faraday House Journal" for the Michaelmas Term con- 
tains an obituary notice of the late Mr. Robert Hammond, Vice- 
Chairman of the Governors of the College, lista of students who 
are serving with the Colours, and articles on the standardisation 
rules of the American IE. E.. The Cooling of Hot Bodies,” by Dr. 
Alex. Russell. and The Electrical Tranemi«sion of Energy,” also 
by Dr. Russell, as well as examination results. xo. 

A very comprehensive catalogue of technical and scientific 
books has recently been issued by the Hill Publishing Co.. cover- 


ing a wide variety of subjects, and giving particulars of the oon- 


tents of the book in each case. Many of the books listed have 
been published within the past year or two. Some 35 pp. out of 
117 are devoted to purely electrical subjects, but many of the books 
in other sections deal with matters closely allied to electrical 
engineering or even ineeparable from it. In addition to the 
classified nortion of the book, which ranges from “ Agriculture” 
to Zinc,“ there is an index to authors’ names. Copies will be sent 
to readers free on application to the publisherp. 

* Transactions of the North. East Coast Institution of Engineers 
and Shipbuilders.” Vol. ХХХІ, Part 6. September, 1915. 

Proceedings ot the South Wales Institute of Eogineers," Vol. 
XXXI. September 21st, 1915. Cardiff: The Institute. Price 


28. 6d. 
Applied Mechanics," By E. S. Andrews. Cambridge Uni- 


versity Press. Prioe 48. 6d. net. 


Electric Heating Apparatus. — Having purchased the 
Rtock of the late Phoenix Electric Heating Co. the DowsiNG 
RADIANT HEAT Co., LTD., are in a position to repair or supply 
electric heating and cooking apparatus of Pho:nix manufacture. 


LIGHTING AND POWER NOTES. 


Aberdeen.—Sration Costs, &c.—We recently referred 
to the financial results achieved by the electricity department 
during the year ended Joly 31st last. Ia this period the 
output sold reached 10,463,269 unite, as compared with 9,663,054 
units in the previous year, the . power units sold during 
the period having increased from 4,692,626 to 5,801,989; the 
total Н.Р. of motors supplied is over 10,000. In his report 
on the year, Mr. Bell, the chief engineer, states that, despite 
the increased output sold, 1,744 tons less of fuel were consumed 
than in 1913-14, this being due to the use of more efficient 
generating plaot and the better load factor obtained through there 


being less lighting load. This refers to the 3,000-kw. turbo- 


alternator installed in December, 1913, which generated 11.631.100 
out of the 12475 920 units output of the year. The fuel con- 
sumption per unit sold fell from 4'101b. to 3°42 Ib., and the fuel 
cost from ‘35d, to ‘27d. ; the total costa were also reduced from 
'66d. to '61d. per unit. The generating plant capacity was 8,880 
Kw., and the maximum load, including tramways. was 4 560 KW., 
as against 4,733 KW.inthe previous year, the load factor improving 
to 26°19 per cent. from 2331 per cent. The engineer remarks 
upon the certainty that new plant will require to be installed by 
the autumn of 1916-17, and on his intention to report on this 
matter at an early date. | 

MoNTHLY BEPORT.—The electrical engineer reports that during 
August 1,028,120 units of electricity were generated, an increase of 
150,930 units as compared with the corresponding month last 
year. 


Argentina.—La  Eleciricidad y la Maquinaria gives 
the following particulars regarding electrical undertakings in the 
Argentine Republic, At Concordia the establishment of an electric 
installation has been facilitated by the enthusiastic public response 
to a call for capital, as much as 201,000 pesos having been sub- 
scribed in a short time. At Quemu.Quemu, in the department of 
Parana, a beginning has been made with the construction of the 
projected electric light station, and at Arequito, in the same de- 
partment, the inauguration of the new electricity installation will 
shortly be performed. At San Pedro much diseatisfaction prevails 
anent the price exacted by the local electric company, so much во 
that the municipality has applied for a concession with a view to 
the erection of an opposition installation. At Madariaga also, 
public dissatisfaction existe on account of the deficiencies of the 
electric lighting service. At Pigiié (Mendoza department) the 
equipment of the projected electric station has been delivered, the 
motors having been supplied by the local agents of the Gasmotoren- 
fabrik Deutz. At Lincoln, in the same department, the electrio 
station which had proved a failure as a municipal undertaking, 
has been taken over by the Gasmotorenfabrik Deutz, under a ооп- 
cession for 20 years. At La Rioja the electricity installation will 
shortly be inaugurated, and at La Plata all the ara lamps in use 
have been displaced by Phillips half-watt lamps, to the number of 
6,200, to the great satisfaction of the general public, 


Accrington,—SmowRooM.—The deputy engineer is to 
present a report next spring upon the advisability of continuing 
the electrical showroom, which, pending the report, will be kept 
open. 

Australia.— ELECTRIC Licatinc ScHEME.—The Wol- 
longong (N. S. W.) Council has adopted the report of the Com. 
mittee that the cost of preparing specifications for electric 
lighting be obtained from the consulting engineer, and that tenders 
be invited for the installation, on terms of payment in 10 yearly, 
instalments. | 

The Heidelberg (Victoria) Council has approved of the. plans, 
specifications and estimates for the pro permanent works and 
undertaking in connection with the electric light extension, at a 
cost of £4,000. 

The Perth (W.A.) City Council electricity department is making 
arrangements with the electrical contractors for the supply, and, 
where advisable, the fixing of new А.С. motors and equipment for 
elevators, to replace the present D.C. appliances, | 

ELECTRICO PUMPING.—The engineer.in-chief of the Sydney 
(N. S. W.) Water and Sewerage Board has recommended that new 
electric pumps and motors be installed at Marrickville pumping 
atation, at a cost of £3,850, to deal with flood waters, as the 
engines formerly in use are not now available ; also, that electric 


power be obtained from the City Council, at lid, per unit.— 


Teuders. 
The Western Australian Legislative Assembly has passed the 
second reading of the Bill empowering the Government to over- 


ride the Fremantle municipality's powers and supply electricity in 


its territory. Fremantle has spent £150,000 on electric tram- 
way and lighting plant, and claims that it would be involved in a 
loss of £25,000 if the State competition was authorised. 

It is stated that the Government offered to supply current at a 
cheaper rate than Fremantle could preduce it at. 

The Queenscliff (Vic ) B.C. has decided to borrow £4 500 for an 
electric light and power plant. Д 

The first annual report of the Nundwading (Vio.) Shire Counc'l 
electricity undertaking shows total reoeip's amounting to £1,405, 
and expenditure of £1,349, leaving a credit balance of £56. 
The total installation costs amounted to £9,083; 482 private 
consumers have been connected, although it was estimated that 
there would only be 150 consumers at the end of the first year. — 
Melbourne Age. ' 

The installation of the Coonamble (N S. W.) municipal EL. 
scheme has been commenced ; the plant wiil consist of a 100-H.P. 
guo'ion gas engine and generator, with three-wire distribution. A 
Tudor battery will give a 24-hours’ stand-by. The total length of 
cable to be laid is about 31 miles; atreet lighting will be provided 
by 60 lights, ranging from 100 to 200 С.Р. in the ou'ekirte and to 
1,000 C. P. in the main thoroughfares, The total cost is estimated 
at £6 000. | 


Barking.—Loan Sanction.—The U.D.O. has received 
sanction to loans amounting to £18,654 for extension of the 
electricity worke. As the L.G.B. cannot sanction a loan for build- 
ings until revised estimates based on tenders are submitted, the 
surveyor has been instructed to prepare plans and specificatione, 
and invite tenders. Fa 


Вагпеї. — INFIRMARY LIGHTING.—At the meeting of 


_ the Guardians last week as to the electric lighting for the infirmary, 


it was stated that а saving of £800 might be effected by putting 
off the execution of works that had been contemplated, and this 
was agreed to. 

Bedford.—AnnuaL Report.—The accounts of the 
Corporation electricity undertaking, for the year ended March 3186 
last, show that the total expenditure (including war allowance and 
bonus, £163) was £14,851 ; the total income was £28,076, and the 
gross profit carried to net revenue account was £13,225, After the 
payment of £6,915 for loan charges, there was a net profit of 
£3,610, of which £1,610 has been transferred to the reserve fund, 
and £2,000 to the general district fund for the relief of rate. 
During the year 3,831,340 units were generated. Of these 
276 794 units were sold for public lighting, 247,416 unite for 
pumping, 670,016 units for private lighting, and 1,871,456 unita 
for power, making the total number of units sold 3,065,682 ; the 
maximum load was 800 KW. | 


Belfast.—Home OFFICE INqUrgY.— The Tramways and 
Electricity Committee has applied to the Home Office to hold an 
inquiry into the circumstances connected with the recent fire 
the power station and the accident to one of the turbo-alternators. 


Birkenhead.— PRICE INCREASE.— The Electricity Com- 
mittee has recommended the T.C. to increase the price of c i 
to ordinary consumers for lighting and power by 24 per cent. ; 
and to prepaymént meter consumers outside the borough by id. 
per unit. | : 

Broadstairs.—PRICE INCREASE.— The U. D. C. has been 
informed by the Isle of Thanet Tramways Co. that, from October 
lst, the price of electricity will be increased by 10 per cent., owing 
to the serious increase in the cost of materials. The directors 5ге 
to consider whether the increase shall apply to current consum 
by the Council as well as to private consumers. 


Callan (Co. Kilkenny),— PRO OSE D WOREHOUPE 
LIGHTING.—A propoeal to install eleotrio lighting in the Wor 
house has been postponed pending a conference as to the propo 
amalgamation of the Union administrative area with neighbouring 


rea. 
(Continted on page 467.) 
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LONDON AND SOUTH-WESTERN RAILWAY ELECTRIFICATION. 


(Continued from page 432.) 

THE switchgear is installed in a separate 
bay, which runs the whole length of 
the turbine house, and includes accom- 
modation for the engineering staff, 
offices, stores, &c., at the permanent 
end of the building. This bay is 21 ft. 
6 in. wide, and the switchgear is 
arranged on three floors. The high- 
pressure gear is of the remote control 
type, and is divided into three groups ; 
a view is given herewith of the control 
board, which is situated on a gallery 
overlooking the turbine room. The 
group bu&-bars are connected to the main 
or interconnecting bus-bars through oil- 
switches, fitted with an automatic maxi- 
mum release, with a time element. The 
cable boxes and transformers are on the 
turbine-house floor level, the oil switches 
and operating mechanism on the first 
floor (on which is also the control room), 
and the bus-bars on the second or top 
floor. The auxiliary switchboard for the 
220-volt D.C. supply is situated in the 
switch-room adjacent to the main control 
board, and the feeder panels are illus- 
trated on p. 464, the generator panels 
being at the right-hand end. The high- 
pressure oil-switches are enclosed in fire- 
proof compartments, as shown in the 
view below, and with the rest of the 
switchgear were made by the British 
Thomson-Houston Co., Ltd., of Rugby. 
In these switches the main current- 
carrying contacts are outside the oil- 
tank, only the final break being taken 
in the latter. The isolating switches 
can be seen in the background of the 
view, in compartments guarded by metal 
gratings. The oil-switches shown include 
generator, feeder and interconnecting 
switches. Lightning arresters and earth- 
ing resistances are provided on the lower 
floor. 
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HIGH-PRESSURE OIL SWITCHES. — 
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Current at 11,000 
volts is distributed from 
the power house to the 
sub-stations by means 
of three-phase  paper- 
insulated, lead-cased and 
heavily wire - armoured 
cables, manufactured and 
laid by Messrs. Siemens 
Bros. & Co., Ltd. The 
cables are generally run 
above ground, being 
hung on cast-iron 
brackets bolted to cre- 
osoted wood posts 5 ft. 
6 in. apart. Where the 
cables cross the running 
lines at level crossings 
and other special points, 
they are laid under- 
ground in Howard as- 
phalt troughing. 

The fact that the 
feeders are supported on 
posts by the side of the 
track called for special 
provision to be made to 
prevent any trouble due 
to expansion and con- 
traction ; change of tem- 
perature might cause in. 
this way considerable 
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strain on the joints. The type of joint adopted to meet 
this was а modification of Messrs. Siemens's standard prac- 
tice for mining cables, which combines efficient bonding of 
the wires with mechanical strength and protects the joint 
from strain. 


DIRECT-CURRENT FEEDER SWITCHGEAB, 


The; three cores are connected by extra long copper 
sleeves, and the joint proper is enclosed in a lead sleeve 
wiped on to the lead of the cable in the usual manner. 
This sleeve is protected by a pressed steel cover, made in 
halves and bolted together. The armour wires are held at 


MPH 
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The cables are designed for a working pressure of 
11,000 volts, and were tested at the works with a pressure 
of 25,000 volts for half an hour, and on site after laying 
and jointing with 20,000 volts for half an hour. Finally, 
each cable is required to be switched on and off 10 times 
under any working con- 
dition. Altogether up- 
wards of 80 miles of 
three - phase cables of 
various section have been 
supplied by Siemens 
Bros. & Co., Ltd., the 
sizes being 0'2, 0°15, 
0:1 and 0'06 sq. in. 

The sub-stations, pas- 
senger stations, goods 
yards, and sidings 
between Waterloo and 
Clapham Junction, and 
on the “Kingston 
Roundabout ” line, will 
take their lighting supply 
through a separate cable, 
which will also serve 
for supplying power in 
connection with the 
track circuit signalling 
arrangements. Single- 
phase alternating 
current at a pressure of 
3,300 volts is supplied 
through this cable to 
transformers placed in 
small brick chambers 
built at intervals along 
the route, the pressure being transformed down to 220 volts. 
The 3,300-volt supply is obtained. from frequency-changer 
sets situated at the power house and at Waterloo, Clapham 
Junction, Raynes Park and Twickenham. To ensure an 
absolutely reliable supply, three motor-generator sets are 


А 


TRANSFORMER AND FEEDER PANELS. 


each end of the cover by a pair of heavy cast-iron clamps, 
which are bolted together by two long bolts, the latter 
being tightened up until all strain is taken off the joint. 
An additional bonding of the sheathing is effected by tinned 
brass plates, placed between the cast-iron clamps, and con- 
nected by a tinned copper strap. 


MoTOR-GENERATOR8 FOR SIGNALLING AND LIGHTING. 


also provided. Those at the power house are driven by 
220-volt D.c. motors, supplied from the auxiliary plant 
and storage battery, and are illustrated herewith. The 
third set is at Waterloo sub-station, and is supplied from 
a 600-volt battery. 

(To be continued.) 
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THE WORKS OF 


ELECTRO-GALVANIZERS, LTD. 


For many years the only commercially successful method 
of applying a rustless protective coating of zinc to iron and 
steel work was the old dipping process, i. e., hot galvanising. 
This process has many limitations as compared with modern 


electrolytic methods of producing the 
zinc coating, not the least being due to 
its high temperature, but this difficulty 
is avoided by the “cold” electrolytic 
processes. Moreover, electrolytic zinc, 
properly applied, is denser, tougher, more 
uniform and more resistant against cor- 
rosion. 

One of the most advanced methods 
of electro-deposition is that worked by 
Electro-Galvanizers, Ltd., of Stratford, 
E., whose works and methods are briefly 
described in this article. 

The preliminary processes—usual in 
work of this description—are designed to 
thoroughly clean the surfaces on which 
deposition is to take place, and consist of 
pickling in hydrochloric or sulphuric 
acid, and subsequently sand-blasting the 
surfaces with silver sand, for which pur- 


pose a compressed-air plant and sand 


apparatus is provided. 

The smaller articles are then 
to rotary vats or rumblers, and the 
larger ones to ordinary stationary vats 
for the depositing process. The process 
used by Electro-Galvanizers, Ltd., repre- 
sents a marked advance on ordinary 


electrolytic deposition processes, both in time and cost; 
owing to the special salts used in the bath, the latter is 
rendered regenerative, the anode being dissolved pro rata 
with the amount of metal deposited from the salts in the 


Again, due to the low resistance of the bath and low 
voltage employed, no electrolysis of water occurs, and no 
hydrogen is generated on the cathode, on which the metallic 
deposit is made, and obviously that perfect uniformity of 
surface, which is the aim of all depositing processes, whether 
protective or decorative, can be more certainly ensured. By 
this process it is ible to pass 500 amperes per square 
yard of surface, while by ordinary processes 100 amperes is 


DEPOSITING SHOP, ELECTRO-GALVANIZERS, LTD, 


a maximum, so that the process attains practically the 
theoretically possible 1:2119 grm. of zinc per ampere-hour 
deposit. 

A particularly interesting feature of the works is the shop 
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RoTARY DEPOSITING VATS AT THE WORKS OF ELECTRO-GALVANIZERS, LTD, 


bath, a feature which cheapens the cost, as it is less costly 
to renew the anode than the salts. When there is no 
current passing the bath is inactive, and there is no 


dissolution of the anode. 


given up to wire and strip galvanising, the strip being used 
chiefly for sheet-metal stampings, for which it is completely 
successful owing to the ductility and tenacity of the 
deposit. 
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This is a continuous process, the strip or wire being 
unwound from iron drums, and drawn, at a speed of 
2 or 8 ft. per min., through a potash bath, to dissolve any 
oil or grease; then through a water bath to wash off the 
potash, and through an acid bath for pickling, from which 
it passes to a cleaning roller and to a final water bath for 
cleaning off the acid. The strip or wire then passes into the 


the Rey 


LOW-VOLTAGE DYNAMOS, AT THE WORKS OF ELECTRO-GALVANIZERS, LTD. 


zincing bath, being drawn between two horizontal anodes ; 
owing to the high rate of deposition, only some three 
minutes is taken in passing through this bath, and the strip 
or wire is then passed through a water bath, and finally 
= on to “ finished ” drums. 

vi. ser bath is used for large work, and we understand 
that firm are prepared to put down special baths if 
necessary to meet ex- 
ceptional requirements, 
and can undertake work 
up to 20 ft. long. 

Five low-voltage 
generators are employed 
in the works, driven by 
motors supplied from the 
West Ham Corporation's 
mains; the machines 
total 67:5 KW., the work- 
ing voltage being usually 
6 volts. 

Owing to the very fine 
surface of deposited 
metal which can be ob- 
tained and the fact that 
the latter is molecularly 
combined with the base 
on which it is deposited, 
this process of galvanis- 
ing has already attracted 
considerable attention for 
high-grade work— 
which, in fact, cannot 
be satisfactorily done by 
other means. 

In particular, mention 
may be made of the 
value of this process for 
screws, bolts, nuts, pipe 
unions, &c., where it is 
important that the gauge 
of the threads shall be unaltered by the deposit, as happens 
in ordinary galvanising, when, frequently, subsequent use of 
Stocks and dies removes the zinc coating. 

Owing to its being a cold process, the temper of steel 
springs is unaffected, and, owing to the fine deposit obtain- 


— — —— —Ó— 


able, electrical resistance grids can be galvanised without 
altering their electrical properties. 

Although the bulk of the work undertaken at the 
moment is the deposition of zinc, the firm's patents cover a 
variety of processes for deposition on all metals, porcelain, 
wood, &c., in zinc, lead, tin, copper, nickel, silver, alu- 
minium, and various alloys ; ; indeed, we understand. that 
they intend to develop 
at an early date their 
patent processes for the 
nickel plating of zinc, 
an industry which has in 
the past been practically 
in German hands. 

Another direction in 
which one may anticipate 
extensive developments 
when industrial cond- 
tions again become 
normal, is in the electro- 
plating of china and glass. 

Until recently the pro- 
vision of a metallic sur- 
face on such substances 
by electrolytic methods 
has only been possible by 
establishing conduction 
through the coating of 
the surface of the glass 
or china with graphite 
or plumbago in a solu- 
tion of varnish, rubber, 
&c., in which case, of 
course, the metal is not 
in direc’ contact. 

By the firm’s processes it is possible to deposit metal direct 
on the glass, &c., the deposit being an integral part of the 
base and inseparable from it, which has obvious advantages. 
The process has also been applied successfully to the deposi- 
tion of silver-nickel alloy, which combines the whiteness of 
silver with the durability and non-tarnishable qualities of 
nickel. Many beautiful examples of this work were 


WIRE AND STRIP GALVANISING SHOP, 


exhibited by the company at the recent Board of Trade. 
Exhibition, and we had the opportunity of viewing them at 
their offices and showrooms, at 16, Green Street, Trafalgar 
Square, W.C. Our various views give some indication of 
the operations of the firm at Stratford. 
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LIGHTING and POWER NOTES. 


E (Continued from page 462.) 


Castletown Berehaven.—The District Council has 
accepted the tender of Mr. P. H. Nugent, Bantry, for the lighting 
of Castletown Berehaven by electricity, at 470 per annum, the 
works to be maintained fez 15 years. The initial coat will be 
- about 44,500, and а number of lights will be 14 of 100 С.Б, and 
four C.P. each 


^"Cemtinental.—SwrrzzsRLAND.— Statistics published in 
the Bulletin Technique de la Suisse Romande relating to the 
hydraulic power utilised in that country show that at the end of 
1913 there were seven installations of more than 10,000 E. P., 
having a total mean output of 127,500 H.P.; nine of 5,000 to 
10.000 H.P., aggregating 86,840 E..; 41 of 1,000to 5,000 HP, 
aggregating 139,020 H. .; and 214 of 100 to 1.000 H. P., aggregat- 
ing 90,507 H.P.; as well as no fewer than 6,528 installations of 
б ae 100 H.P. The total average power utilised is given as 

433 H. P. 


Coniston (Lanes.).— E. L. ScHkME. — The building 
of a generating station by the Coniston Electric Supply Oo 
has commenced, and poles for the overhead lines are being erected. 


Darwen.—LoaN APPLICATION. ~The Corporation has 
decided to apply to the L.G.B. for sanction to the borrowing of 
43.000 for mains extensions and services, 


Derby.—Loan ArPLicATION.— The Electric Lighting 
Committee of the T.C. has recommended application for sanction 
to a loan of 43,000 for mains and motors required exclusively for 
Government purposes; the provision of a cable at а cost of £300 
for the supply of current to Mes wa. Bestwood, Swingler & Oo., and 
the construction of an overhead line to supply current to the 
London Road branch library. 


Ellon.—E.L. ScHERME.— The formal inauguration of the 
electric supply took place on Saturday. Provost Ruxton presided, 
and said they were under a deep debt of gratitude to Mr, Duncan, 
of Tillycorthie, for installing the electrio light. 


Erith.—Loan Sancrion.—The U.D.O. has received 
LG.B. sanction to a loan of £15,690 for plant at the electricity 
works (repayable in 16 years), and of £3,400 for buildings (repay- 
able in 30 years). 


Faversham.—PBnICE INCREABE.— The Т.С. has increased 
the prioe of electricity as from November 1st by jd. per unit, 


Glasgow.—Last week the members of the Corporation 
the works in progress at Dalmarnock in connection with 
the new power station. The inspection was mainly confined to 
the arrangements for the intake of water from the Clyde to the 
screening house. Six screens have been constructed, each capable 
of passing 50,000 gallons of water per minute. The foundations 
of the turbine room and boiler house were also inspected. Owing 
to the war, difficulty in obtaining workmen had to some extent 
arrested the progress of the work, but sufficient advance had been 
made to indicate the vast proportions of the undertaking and of 
the intricate nature of the operations involved. It is proposed to 
complete the undertaking in two sections; the portion now under 
construction was contracted for prior to the war, the cost includ- 
£50,000 for excavations and £25,000 for coal-handling plant. It 
is not intended to place the contract for the building or isene 
specifications for the first instelmsnt of the machinery until 
after the war. 

The electricity department, with the co-operation of the local 
electrics] contractors, has opened showrooms opposite the Royal 
Glaegow Institute of Fine Arts in Sauchiehall Street, for the dis- 
play of electric cooking, heating and domestio appliances; daily 
demonstrations of cooking by electricity will be given, 


Halifax.—Loan APPLicATION.— The L. G. B. is to be 
asked to sanction the borrowing of £2,000 for expenditure on new 
electricity mains to factories engaged on Government contracts. 

The Halifax T. M. C. A. (Military) is to be supplied by the Cor- 
poration with electricity for the hut at Ward's Ead for а further 
period of six months at half prioe. 


Heckmondwike.—BuLk. SuPPLY.—Owing to the 
Increased cost of о ul. Ko., there is likely to be a big deficit as a 
result of the year's working of the Corporation electricity depart- 
ment, and, with a view to reducing this as far as possible, an 
arrangement has been made by the authorities with the Yorkshire 
Electric Power Oo. for the purchase, during a given period, of two- 
thirds of the current used by the Council It is believed that a 
substantial saving to the electricity department will result. 


Houghton-le-Spring.— OVERHEAD LINE.—The U. D. C. 


has consented, subject to adequate guarding, to an overhead elep- 
trical transmission line being erected at Rainton Bridge by the 
Lambton and Hetton Collieries, Ltd, 


Engleton.—ViLLAGE LicHTING.—In connection with 
the new model village which is springing up around the new 


colliery at Ingleton, a request has been made to the local Council , 


that the houses—of which there are at present 60, to be increased 
to over 3 soon after Christmas—should be lighted, and the 
Council has appointed a deputation to wait upon the local Hleotrio 
Lighting Oo, in regard to the matter, did 


Ipswich.— TTAR's WoREING.— The annual report of 
Mr. Frank Ayton, chief engineer, on the working of the Counoil's 
electricity undertaking shows that this has suffered considerably 
from the prevailing conditions, due to loss of staff, delay to com- 
pletion of the extension in the Eastern district, falling off in lighting 
and power business, and failure to realise the benefit of more 
efficient working, due to the increased cost of fuel, kc. The year's 
revenue, £27,886, was rather higher thah in the previons year, and 
the gross profit, £10,601, compared with £10,809 in 1914. The 
capital charges were on an increased scale, but after meeting the 
usual charges, a net balance of £342 remained. Actually, how- 
ever, the department paid £1,199 extra out of revenue on capital 
items, the net result being & call on the reserve fund of £857, 
The total units sold were 2,966,968, as against 2.829.086 in 1914, 
power units—the largeet item—totalling 1,514,351. as against 
1,882,203. The maximum lighting and power load was 1,400 Kw., 
and traction load 445 Kw.; 616 motors of 3,264 НР. were con- 
nected to the mains. The station plant capacity was 3,511 KW., 
and 5°39 Ib. (as against 5°47 in 1914) of fuel were used per unit 
sold. A further 50 street gas lampe were obanged over during the 
year to electric light, making a total of 236 street lamps lighted 
electrically. 


Keighley,— Year's Workinc.—The borough electrical 
engineer's report on the last year's working of the electricity 
department, showed a net profit of £1,024. The cost of fuel had 
been £5,180, an inoreace of £1,020 as compared with 1913-14, the 
extra expenditure being accounted for by the Yorkshire miners’ 
strike and the increased cost of cartage. The reverue from the 
undertaking during the year amounted to 818.898, as against 
£15,741 during the previous 12 months, The works coete totalled 
£10,380 (46,789), and standing costs were £6,988 (£1,775). 
There was a groes profit of £8,013 (47,277), and a net profit of 
£1,024 (41,201). The average price obtained from sale of current 
was 82d. per unit. 


Llandudno, —A LianrrsG PROSECUTIOX.— Recently the 
assistant electrical engineer and the deputy chairman of the 
Council were charged under the Defence of the Realm Act, the 
former with switching on certain public lamps, visible from the 
sea, and the latter with procuring the commission of the cff-noe. 
The evidenoe showed that the Jamps were lighted in reeponse to 
a quest of the Commanding Officer of a battslion which had to 
march along the dark road to the railway station ; and that the 
deputy chairman telephoned the engineer to light a few lamps. 
The lamps being in seri-s, it was necessary to light more than those 
specified The case was dismiseed; the chief oonstable of the 
county explained that neither the Council nor military Command- 
ing Officers could order lighting visible from the sea, but only a 
special military officer appointed for the district, 


London.— HackNEY.— The accounts of the Council's 
electricity undertak'ng for the year ended March 81st last show a 
total income of £59.003, as sgainst £58,939 in the previous year; 
and total expenditure of £27.118, as compared with 427,816, 
leaving a gross profit of £31,885, as compared with £31122. The 
gross profit represente 7 1 per cent upon the mean capital expenditure 
employed during the year. After meeting loan and bank interest 
charges amounting to £26,047, there remains a surplus of £5,838, 
which, compared with £8,124 for the previous year, shows a 
decrease of £3,286. Of the surplus, $1,460 has been expended on 
meters, £887 for war allowances, and the balance with £120, the 
profit from tbe sales department making £3,611, is available for 
the relief of rates. The balance is greater by £1.659 than antici- 
pated in the amended estimates, and is largely accounted for by 
the fact that the final meter readings were recorded later than 
usual owing to the shortage of steff; in view of this fact and 
the increased осві of coal, &c.. the Electricity Committee considers 
that £1,500 of the profit should be carried forward to meet oon- 
tingencies in 1915-16. The reserve fund now stands at £30,680. 
The average price per unit obtained for private lighting and 
other domestio uses was 2°85d.; power and factory lighting, 
1°014.; destructor supply, 0°75d.; public lighting, 118d.; all 
purposes, 1 50d. The total generating and distributing cost per 
unit was '67d. as against '70d.in 1914. The total number of 
motors installed at the end of March, 1915, was 1,270 of 7,868 E. P., 
an increase of 15 per cent.; the number of units generated during 
the year was 10 402.380, of which 669,051 units were used for 
public lighting. 158 615 units for the refuse destructor, 2,371,670 
units for private lighting, heating, &n., 5,737 460 for power; 
the total units sold were 8,936.796. Tne maximum load was 
4,597 Kw, and the load factor 22 19 per oent. Р 

ISLINGTON.—WORKHOUSE LIGHTING. — The Guardians have 
decided to take the carrent for lighting their institutions from the 
B. O., instead of manufacturing it themselves. The price quoted 
by the Council is a flat rate of 2d. per unit, as against the 
Guardians’ claim that they made their own current at under 14d. 
per unit. To install the supply from the Counoil will cost 2500, 
as against £700 for putting the existing battery and plant at 
the infirmary into order. 

Вт. MABYLEBONE.—PRICE INCREABE.— The Electricity Com- 
mittee of the B.C recommende that the charges for the supply of 
electricity to consumers be increased by 10 per cent., to take effect 
from the date of the readings of the meters for the September 
quarter. 

Northampton.—Price INCREASE.— The local E. L. and 
Power Oo. 55 5 Day er price of 
energy will be temporarily advan 7$ per cent. for power, 
and by 10 pet cent, for lighting and heating. e 


., Manchester.—BanroN ScHEME.—The Rivers Com- 
mittee recently appointed a special’ Sub-Committee to formulate 
а complete scheme for the provision of cool ng water at the new 
electricity generating station at Barton. The report has now been 
prepared and approved by the Rivers Committee, and has been pre- 
sented to the Corporation Finance Committee. MN 

Sanction has been received to the borrowing of £10,750, 
repayable within 15 years, and £4,730 repayable within 10 years, 
in connection with the new Barton generating station. 

The E.L. Committee has entered into an agreement with the 
British carbide factory for a supply of electricity to the worke. 


. New Zealand.—The Napier B. O., on the recommenda- 
tion of its engineer, has decided to inorease the plant at the eleo- 
tricity works by the installation of two 100-H.P. producer-gas 
engines; at the present time the overload sometimes reaches 
40 per cent., and there is no stand-by. The new plant is expected 
to Бе running by April next. „ os ; 

Preston.—The B. of G. has decided to accept an 
1855 of £500 for one of the electric generators at Fulwood Work- 

ouse. 


Rotherham.—Prorosep New PLANT.—Additional 
plant to the extent of 5.000 Kw. is needed at the Corporation 
electricity works, and the Government has been askad what assist- 
ance can be given if the additional plant, estimated to cost £20,000, 
ia purchased, 


Stretford.—PRICE ĪNCREASE.— Owing to the increased 
cost of coal and other materiala the charges for electricity are to 
be increased by 15 per cent. from November Ist, 


Wimbledon.—Prorosev Loan.—The Electricity Com- 
mittee has recommended the B.O. to apply to the L.G.B. for sanc- 
tion to borrowing £5,020,.to meet excess expenditure and to 
provide for the estimated expenditure on maine, houge services, 
meters, and transformer zub- station, during the period ending 
March 31st, 1916. u 

The Committee also recommends that notice be given to con- 
sumers of electrical energy who are supplied at special contract 
rates, of the Council's intention to terminate the existing arrange- 
ments as to the supply. . | 


^ Worthing.—Price INCREAsE.— The Electricity Com- 
mittee of the T.C. has decided, owing to the situation caused by 
decreased consump'ion due to restricted lighting, to increase the 
charges for current by 10 per cent. making а charge of 54d. per 
unit for private houses, shops, &c. This will, it is estimated, pro- 
duce £500 additional revenue. 


Yarmoeuth.—Pnick IxCREASE.— The T.C. has increased 
the price of ourrent for lighting from 5d. to 54d. per unit, and has 
decided that all current supplied for power will be strictly net. 


TRAMWAY and RAILWAY NOTES. 


_ Accrington.—The Tramways Committee has considered 
an application from the tramway employés for an increase of wages, 


and bas recommended an increase of 13. per hour. commencing’ 


with the first week in October. A similar application from the 
eleotricity department has been referred to a Sub.Committee. 

The Rawtenstall Corporation has informed the Council of its 
williogness to continue the existing tbrough.running arrange- 
ments for a further period of 19 months. The agreement is to 
be continued. \ 


Argentina.—Difficulties, have arisen in connection with 
the 50 years’ municipal сопсеввіор to the Compania Italo-Argentina 
de Electricidad for the installation of electric tramways in the 
oity of Dolores. In the first place, the Municipality not having 
power to make a concession fora longer period than 20 years, 
sought confirmation for the longer term from the Legislative 
Council at Buenos Ayrer. In the course of the consideration of 
the petition, it transpired that the company was pledged to make 
a refund of 2 per cent. of the receipts at the end of 20 years for 
the electric tramways slone, whereas the concession also included 
the right to supply power and light in Dolores. This, the Legis- 
lative Connoil held, argued lack of business perception on the part 
of the Municipality. and in the upshot the concession was 
1 ad to the Commission of Publio Works for investigation and 
report. | | 

Australia.—According to the Melbourne 4 ge, the 
Greater Melbourne Council Bill which has passed the second 
reading, is not to be proceeded with at present owing to the 
diversity of opinion amongat members of the Legislative Assembly 
as to whether the tramways should be under municipal manage- 
ment or be nationalised. It ia proposed to provide for the carrying 
on of the present tramway systems after the expiry of the com- 
pany's lease on July lat, 1916, and a temporary Tramways Bill is 
to be introduced appointing a Government Tramways Trust to 
expire on October 31st, 1917, or at such earlier date as Parliament 
should determine. 

The estimated’ cost of the White Bay power house when fully 
equipped with machinery is £1,360,000; the sum already ex- 
pended amountg to £475,386. | 


Bradford.— VEAR'S Workinc.—The annual accounts 


of the Corporation tramways, the financial results of which have 
been previously referred to in these columns, show that the route 


THE / ELECTRICAL’ REVIEW. 


[Vol 77. No. 1,976, OCTOBER 8, 1915. 


— — E U 


milesge open was 59 miles of tramways and 91 miles of raiflless 
traction. The car mileage for the year was 6,371,710, being an 
increase on the previous year, as also were the passengers carried 
and total receipts, 70,077,271 and 2399.888 respectively. The ratio of 
expenees to receipts increased from 73 138 to 74 6 percent., but thenet 


‘profit reached £32,442,a8 against 629,447 in 1914. During the year the 


Bingley extension was opened for traffic ; the Baildon extension is 
being held up till after the war. The report refera to the railless 
traction routes pointing out that these act as feeders to the tram- 
ways, and that tramways could not have been adopted because of 
the heavy capital expense. The average working expenses per car- 
mile were 6 5570., as compared with 7`2864. in 1914; the traffic 
revenue was 5'83d., as compared with 7 281d.: about 178,000 miles 
were run during the year, the average fare charged being ‘65d. per 
mile. Plans have been submitted and approved for a central tram- 
way terminus in Forster Square, with an island platform and 
shelter. The report refers to the new power brake which has been 
fitted to 75 cars, and points out that the average cost of drivers’ 
accidents on all cars over a period of four years amounts to £3 11s. 
per car per annum, while the cost in the case of cars fitted with 
the new brake is 3e. per car per annum; there is no reason to 
think that maintenance cost will be Beriously in excess of the 
‘mechanical brake which has been displaced. The increased life of 
‘steel tires is about 85 per cent. The department owns 252 tram- 
Way and 20 railless traction cars, as well as 31 other vehicles. We 
note that in the building of new, and reconstruction of old track, 
ferro-conorete foundations have been largely used. 


Bolton.—At the quarterly meeting of the Bolton branch 
of the Tramway and Vehicle Workers’ Association, held on Sunday, 
it was decided to send a circular to e поп. Unionist, asking 
him to join before November 7th, and that a general meeting be 
held on that date to consider what action to take with regard to 


the men who refused to join. 


Halifax.—Yxar's Worxinc.—During the year ended 
March 31st last, the Corporation Tramways carried, roughly, 
201 million passengers, as against 20} millions the year before. 
The total revenue waa £113,170, and the gross profit £39,666, as 
against 236.377 in 1918-14. After deducting financial charges, &o., 
the net profit for the year was £16,211, an improvement on the 
previous year's figure of £13,643. The parcels receipts were 
£2,164, as against £2,147 and 225,443 parcels were carried. The 
route mileage worked by the Corporation is about 38 miles, 
24 being inside and 14 outside the borough. The rolling stock 
now comprises 101 cars, which includes 3 motor-'bases. The 
working costs per o.m. for the tramways were 7`57а., while the 
total revenue per c.m. was 11'66d. The motor-'bus accounts show 
working costs amounting to over 8d. per mile run, exclusive of 
intarest and sinking fund charges, the ‘buses having been purchased 
out of tramway profits. 

The Tramways Oommittee has decided to ask for an extension 


ok time for the construction of the tramways authorised by the 


Halifax Corporation Aot, 1911. 

The Committee has decided not to take &ny action at present 
with regard to fixing collapsible gates on all the cars at ар esti- 
mated cost of £300. 


Ipswich.—Year’s WonkrNG.—The accounts of the 
Corporation tramway department for the year ended March 318+ 
last ehow that 5,610,382 pa sengers were carried, as compared 
with 5,715,035 in the previous year, the car-mileage being con- 
siderably reduced. The total revenue was £23 288, and the gross 
profit £3,999, an improvement on the £3.937 of 1913.14. After 
meeting capital charges there was a net deficit of £2,105 on the 
year, as against £1.828 in the previous year. Daring the year the 
percentage of working expenses t) receipta fell from 83°47 to 82 83 
per cent, and the average traffic revenue per car-mile increased 
from 8:32d. to 852d. The manager, Мг. Ayton, suggests that the 
Council should consider the doubling of the track from the centre 
of the town to the Eastern termini, in the future, instead of under- 
taking this work on small sectione, 


Keighley.— ANNUAL Report.—The borough electrical 
engineer's report upon the working of the Corporation tramways 
for the 12 months ended March 3 Ust, showa that the revenue was 
£9.253, as compared with £9.380 during 1913-14, Working 
expenses accounted for £6,744 (£6,105), and other charges brought 
the expenditure during the year to £112 in excess of the amount 
of the revenue. The number of parsengers carried showed a 
decrease of 51,202 at 3,552,016, though the number of car-miles 
run had increased from 241,917 to 217,791. Twenty-four of the 
department's employés had enlisted, but up to the present it had 
not been found necessary to employ, female labour on the cars. 
In regard to the railless trolley system, the past 12 months had 
been satisfactory, the total revenue being $1,751, whilst the total 
mileage run was 37,775, and the number of passengers carried 
225,617. During the present year the motor-omnibus undertaking 
had been wound up, figures relating to this concern for the year 
ending March 3186 being :—Revenue, 4 1.939; working expenses, 
£2,678; miles run, 40,823; passengers carried, 222,881. The 
engineer points out the necessity of building up a substantial 
reserve fund—this standing at 23. 61d. at present—and suggests 
that consideration be given to the advisability of increasing the 
fares in the near future, | ERE 


Rawtenstall.—FExALE Lasour.—A number of women 
conductors commenced duty on the Crawshaw Booth section of the 
Corporation tramways last week-end, 
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TELEGRAPH and TELEPHONE NOTES. 
A Telegraphic Blockade.—On Friday last the Post- 
master-Genera] announced that telegrams for all neutral countries 
in Europe, for Russia ria Great Northern lines, and for Serbia, 
would be subject to 48 hours’ delay until further notice. Tele- 
graphic communication between Switzerland and Italy was inter- 
rup*ed, and private telegrams between France and neutral countries 
wore subjected to 48 hours’ delay. The notice was withdrawn on 
onday. ; 


. Telegraphist's Cramp.—In the City of London Court 
a telegraphist named Lawbuary, living at South Norwood, was 
awarded £400 as compensation for incurring telegraphiet's cramp 
while in the service of the Postmaster-General. Не is also in 
receipt of a pension of £52 a year, and has received £153 as an 
additional allowance under the Superannuation Áct.— Times. 


The Telephone Service,—For trunk messages to the 
Isle of Wight and Ireland respectively, extra charges of 4d. and 
3s. are now levied. | 


Wireless Telephouy.—It is reported from Washington, 
С.В A., that the Navy Department has successfully experimented 
with wireless telephony from Arlington, Virginia, to Mare Island, 
Oalifornia, a distance of 2,500 miles. Conversation was plainly 
heard. Suocessfal experiments were also made in telephonic con- 
versation over the regular wire from New York to Arlington, 
where the conversation was antomatically transferred to the wire- 
less apparatus and transmitted to Mare Island instantaneously. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia, — SYDNEY. — December 6th. ^ Municipal 
Council 33, 000-volt outdoor transformers and switchgear. 
Specifications (108. 6d.) from Electric Light Department, Town 
Hall. 


November 4th. Deputy P.M.G. 100 miles of two-twisted and 
76 miles of three-twisted, rubber-insulated, tinned copper wire. 
Specification No. 463, N. S. W.“ 

January 12th, 1916. N.S.W. Railway and Tramway Department, 
Two water-tube boilers, each 8,000 tq. ft. heating surface, 
complete with edonomisers, superheaters and chimney stack, 
for the Zara Street power house, Newcastle. Particulars, Electrical 
Engineer's Office, 61, Hunter Street, Sydney.—Specification (No. 
468), 208. each. — Tenders, 

January 31st, 1916. "Three electrical!y-operated railway freight- 
car transferers, for Jones Bay wharfage, Pyrmont. Particulars 
from Bugineer.in-Chief of the Harbour Trust, Circular Quay. 

MEI. BOC RENE. December 14th. Deputy P M.G. Eleven sections 
of a lamp-signalling trank-line switchboard, and other material 
necessary fur increasing the equipment of Melbourne trunk 
exchange from 108 to 240 lines. Schedule 1,207.* 

VicrORIA —December 14th. P.M.G. For delivery in all States, 
18 670 common-battery wall pattern telephones, manufactured in 
Australia. Sched. No. 1.264. 

VQICTORIAN RAILWAYS.— January 5th, 1916. Installation of 
automatic sprinklers and thermostats at Jolimont car-shed. Chief 
Storekeeper, Railway О оеп, Spencer Street, Melbourne. 

BRISBANE.—November 17th. Р.М.С.'в Department. Switch - 
board parts, »chedule 313; telegraph instrumente, schedule No. 846, 

PERTH.—Dacember 8th. 294 accumulators. and power board 
complete, for Р.М G.'s Dapt. See "Official Notices to-day. 


Birkenhead.— October 14tb. Electrical sundries, and 
metallic and caroon filament lamps and fittings, for the Mersey 
Railway Co. Mr. J. Shaw, General Manager and Secretary, Central 


Station. 

` Bootle.— October 13th. Slack coal for the Corporation 
elec ro light stations, for six mon hs from January let. Forms 
from the Eleotricity Offices, Pine Grove. 


Darlington.—October 22nd. Corporation. 3,000-KWw. 
turbo-alternator ; surface condensing plant. See Official Notices 
to-day. 

Greystones (Со. Wicklow).— One 60-B. H. p. gas engine, 


alternator, switchhoard panel for Greystones Electric Light and 
Power Co. See "Official Notices October ist. 


Littleborough.—October 22nd. U. D. C. н.т. cables, 
го d- work, &o., tran«formers and switchgear for sub- etation. Sze 
" Official Notices October 1st. 


London. — October 15th. Asylum and Mental Deficiency 
Committee of the L. C. C. Supply of electric lamps and electrical 


sundries. Forme of tender from Mr. R. F. Keene, Clerk, 6, 


Waterloo Place, Pall Mall. S. W. 
HAMMERSMITH.—October 14th. Air-cooled transformers, for the 
Borough Electricity Dept. See "Official Notices” to-day. 


New Zealand. — Dunepin.— November 8rd. City 


Council. Insulated and bare copper wire for a period of two years." 
November 3rd. City Council. Oae 3,000-volt regulator." 


Spain.—October 17th. Municipal authorities of Fonti- 
yeros (Province of Avils). Оопоеввіоп for the electric lighting of 
the town during & period of 10 years. 

Tenders, have just been invited by ths municipal authorities of 
Cullera (Province of Valencia) for the concession for the electric 
lighting of the town during a period of ten years. 


Specifications for the items marked * oan be seen at the Board 
of Trade Commercial Intelligence Branch in London, 


а а - 


OLOSED.. 
Australia.— The following contracts have been accepted: 


P. M. G.'s DEPARTMENT, ADELAIDE. 


Ten tons of н.р. copper wire, 200 Ib. per ton, 21,165; five tong do., 100 Ib. 
per ton. £677 10s. —R. Johns on, Clapham & Morris, Ltd. 


. P.M.G.'s DEPARTMENT, HOBART. 

Five miles twisted pair o.s. distributing wire, No. 18 L W.G., £17 128. 94. 
per mile; five miles do., No. 16, 225 98. pec mile; three miles twisted 
pelr о.в. distributing copper-clad steel wire, £16 per mile.— Western 

_ Electric Co. (Australie), Ltd. 
Five miles twisted pair tinned copper v. i.. wire, £19 1s. per mile: five 
. miles tinned copper wire, v. I.. insulated, £11 lis. per mile.— British 
General Electrío Co.. Ltd. 

Three miles paper-insulated lead-covered cable; 194 Ib. eonduc ors, £180 

. per mile.—Callenders' Cable and Construction C »., А 

тше milee do. do., 26 pairs, £415 per mile.— Western Electric Co. (Aust.), 

td. 


Five tons copper wire, 100]b per mile, £116 рег ton; two tons bronze wire, 
70 lb. pu me £149 per ton; five tons, do., 40 1b. per mile, £142 per 
ton.— ^ өө. " i 


| VicTORIA RAILWAYS. b | 
Electro-mechanical interlocking apparatus and spare parts at rates. 
R. W. Cameron & Co. ee ` 
N.. W. METROPOLITAN BOARD or WATER BUPPLY AND SEWERAGE, 
Electric meters for low-level pumping stations. — Auatralian General 
Electric Co., Lid. 
WST. AUSTRALIA GovgRNAMENT Ткиова Волар. 


Metal-filament lamps (schedule 974, item 1).—80 and 60 watt, 1s. 11d. ; 100 
watt, 2s.; 200 watt, 4s. 6d. Electric desk fans for Publis Works Dept., 
#1,295.—С. Atkins & Co. —Australian Mining Standard. 

BvpNEY City COUNCIL. 

p.c. meters (Ferranti); single-phase 4.0. meters (Ferran 1). —Noyes Bros. 

Maximum demand indicators (Reason Mfg. Со.) -W. G. Watson & Co. 

5,000-volt panels for sub-station, No. 2, Lang Park.— Australian Gene al 
Electric Co., £391. 

Five 6,000/415.volv 100 K. v. 4. transformers with switchgear, £1,014; three 
10,000/115-volt 100. K. v. A. do., £716.— Australian General Riectric Co. 
Ten 5,000/415-volt 50 k. v. 4. transformers, with switchgear, £380; four 

10, 000/415 volt 50-к v д. ditto. £392. N. Guthr dge, Lid. 

M three -· pole outdoor pole-ty pe switches, £717.—Aust. General Electric Co. 

Ten 6,000/415-volt 100. K. v. A. indoor-type transformers, £1,830; hree 
1.000 / 15 volt ditto, #496; eight 5,0°0/415-volt 200-K. v. A. ditto, 41,530 ; 
five 10, 000 / 15- volt 200k. v. 4. ditto, £350. —N. Guth idg», L d. 

Sub- tation switchgear.—Ten 5, 00 J volt feeder panels without voltmetera, 
£1,866 ; four 10, 000- volt dito. £601 ; віх 5.000. volt transformer panels, 
£688 ; four 10,000 volt ditto, £183.—N. Gutbridge, Ltd. 

Two 5,000.volt feeder panels without vol'meters, £255; four 6,000-volt 
transformer panels, £526; two 10,000.volt feeder panels without 
тешек £311; four 10, 000-volt transformer panels, £558.—Noycs 

res., i 

Pwo 5,000-vol* transformer panels, £264; two 10,000-volt ditto, 4266. Aust. 
Genera! Electric Co. ` 

Three 5,000-volt feeder panels without vo!tm ters, £108; siz 5,000-wolt 

. transformer panels, £884; віх 10,000-volt dicto, £1,191; two 19,000-volt 
ee panels without volemeters, £290. - Standard Waygood Hercules, 


MELBOURNE Сту CounciL. 
One р.с. generator with accessories, £1,484.—Aust. General Electric Со. 
Insulsted cables, 2, 505.— W. stern Electric Co. 
Electric freight lift at Toorak, £595.—Edmiston & Co. 

The Sydney City electrical engineer recommends that, as the 
whole of the tenders for a 12,000.kw. turbo-generator were 
informal, the deposits be returned, and that consideration of the 
extensions of the electrical plant be postponed. — Tenders. 


Barrow,—On Monday the T.C. accepted the tender of 
Mr. J. Neal for the lining of the chimney and extension of flue at 
the Electricity Works, at £206; also the tenders of Mesers. G. H. 
Hathwaite and R. Balfour for washed small coals, at 153. 3d. and 
184. par ton. It was decided to give formal notice to Mr. O. M. 
Huartson that the Corporation desired tu take advaatage of the 
provisions of the Price of Coal (Limitation) Aot, 1915, and trusted 
that they would be able to come to terms in a friendly mauner. 


Burnley, —The B. of G. has accepted the tender of 
Messrs. F. Thornton & Co. for the supply of electrical requirements 
for the Workhouse. 


Derby.—The Tramways Committee of the T.C. has 
accepted the following tenders :— 


B.I & Holsby Cables, Ltd. Copper wire, £58. 
Miilar's Trading Co., Ltd.— Wood blocks, £136, 


The Electric Lighting Committee has accepted the tender of 
Mesars, Parsons & Co, Ltd., at £800, for repairs to a steam turbin 


Erith.—The U.D.C. has accepted the tender of Messrs. 
m vi eer Ltd., for extensions to the eleotricity station, 
at £10,432. 


Р 


Glamorgan. — Messrs. Haslam & Stretton, Ltd., of 
Cardiff, have again received the County Council's contracte for 
Britannia metal filament lamps. 
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Glasgow.—The T.C. City Improvements Committee has 
accepted the offer by Mesere. Bennet & Rutherford, at £104, for 
the electric wiring of the new Corporation tenements at Calton. 


Halifax.—The Tramways and Electricity Committee has . 


accepted tbe following tenders :— 
Babcock & Wil^ox, Ltd.—One water-tube boiler and superheater, £2,940. 
Underfeed Stoker Co., Ltd. Two underfeed stokers, £588. . 
Premier Cooler & Engineering Co., Ltd.—Two water cooling towers, 27,450. 


The Guardians have acoepted the tender of the Gath Electrical 
Co. for electrical fittings (except lamps), and that of the Rug by 
Lamp Co. for lamps. 


Keighley.—The T.C. has accepted the following tenders : 


John Smith (Keighley), Ltd.—40-ton hand travelling crane, together with a 

xed gantry, 

Rees Roturbo Manuíacturing Co., Ltd.—Electrical centrifugal pump to 
deliver 800,000 gallons of water per hour, at £850. 


Manchester, —The Sanitary Committee has accepted the 
tender of Mesars. L. E. Wilson & Co. for an installation of tele- 
phones and electric bells at Baguley Sanatorium. 

The Electricity Commit*ee has accepted the following tenders :— 
Sub-atation switchgear (to June 80th next).—Fe-ranti, Ltd. 
H. T. and L.T. sub-station switchboards. Fergoson, Pailin & Co., Ltd. 
Two 200-x.v.a. oll-cooled sub · sta tio i transformers. -Ferranti, Ltd. 
Ове. Pra he 3 sub-station transformer. — B. W. Electric and 

g. Co., A 
Circuit breakers.—B.T.H. Co., Ltd., and Switchgear & Cowans, Ltd. 
Auto-balancers and auto-transformers (to June 80th next) .— British Electric 
Tra: sformer Co., Ltd. 

Cable.—Pirelli-General Cable Co., Ltd., and Siemens Bros. & Co., Ltd. 
Peper i nsulated service cables (to June 80th next).—B.I. & Helsby Cables, 


Paper insulated cab'e.—L. H. Morshead & Со. 
Wooden cable troughing, capping and boards (to June 80th next).— 
: C. Jennings & Co. 

Steam and gas fittings (to December Slet next).—James Russell & Sons, 
Ltd.. and John Russell & Co., Ltd. 

One 15,000-kw. tu bo-Alt-rnator.—R:ohardsons, Westgarth & Co., Ltd., 
with licence to sublet the alternator to Brown, Bov-fí & Co., Ltd. 

Water-tube boilers.— Babcock & Wilcox, Ltd., with licences to sub-let as 
follows :—E. Green & Sons, Ltd., economisers ; The Newalls Insulation 
Co., lagging; and Bradley & Lonsdale, brickwork. . 


Salford.—The Electricity Committee has accepted the 
tender of Messrs. J. Woletenholme & Son, of Radcliffe, for wrought 
iron piping required ín connection with the additional 5,000-kw. 
turbo-alternator, for £70 10s, 


FORTHCOMING EVENTS. 


Electro-Harmonic Society.— Friday, October 8th. At 8 p.m. At Holborn 
Restaurant. Smoking Оопоегі. 3 


North of England Institute of Mining and Mechanical ineers.— 
Saturday, October 9th. At 2pm. As Wood Memorial Hall, Newoastle- 
on-Tyne. Presidential Addre:s by Mr. T. Y. Greener; Paper on Modern 
те свв Coal-Mining Methods, with Some Comparisons," by Mr. B. 

an. 1 


Association of Electrical Station Engineers.— Wednesday, October 18th. 
At 7.80pm. At Victoria Café, shields Road, Beker, Newocastle-on- Tyne. 
Special Meeting for Control District and Mains Engineers only. 

At 8 pm. At 55 Market Street, Manchester. Paper on “ Testing” 
Electrical Machinery.“ 

Association of Engineers-in-Charge.— Wednesday, October 13th. At 8 p.m. 

At Bt. Bride's Iostisute, Ю.О. Presidential Address by Mr. F. Bailey. 


Institution of Mechanical Engineers, —Friday, October 15th. AtSp.m. At 
the Institution of Civil Kngiweers, Great George Street, S. W. Paper on 
The Theory of Grinding. with Reference to the Selection of bpeeds in 
Plain and Internal Work,“ by Mr. J. J. Guest. 


NOTES. 


The Electrochemical Industry in Russia.—Accord- 
ing to the statement of the Director of the Deuteche Bank, Herr 
G winner, at the recent general meeting of the shareholders of the 
Bank, Germany took in the last year before the war 180,000 000 
marks’ worth of Chile saltpetre. As the importation of Chile 
saltpetre has been completely stopped by the war, the production 
of smokeless powder and other explosives requiring a large 
quantity of nitric acid produced from saltpetre has been made very 
difficult, and as all the stocks were requisitioned by the Govern- 
ment, the agriculturists of Germany were in their turn put into 
serious difficulties for want of chemical fertilisers. In order to 
solve the question of the production of fertilisers the Government 
decided to build two factories for the production of nitrogen 
from the air, one in the centre of Germany and the other in 
Silesis. How importaot this matter was considered may be 
judged from the fact that the work was not confided to private 
hands; but was retained by the Government as a monopoly. 
For one great factory in Germany recourse will be had to an 
extensive deposit of lignite as a fuel. This factory was intended 
originally to supply Berlin and ite suburbs with electricity, and 
the utilisation of such deposita was one of the motives for the 
purchase by Berlin of the electricity works belonging to the 
À.E.G. Experience has shown in Germany that even from small 
rivers with Jimited fall good results can be obtained, and as there 
are many such rivers in Russia, there із no reason why, with the 


high price of saltpetre now ruling, the production of nitric acid 
for explosives and of calcium nitrate fot fertili-ers from the air 
should not prove véry successful in Russia. Unfortunately, how- 
ever, the electro-chemical industry has hardly developed at all in 
Russia, In 1913 the exportation of manganese ore into Germany 
from Ruesia was valued at 17,500,000 marks. The importation 
into Russia of aluminium and of aluminium manufactures from 
Germany alone in that year amounted to 2 721,000 marks, aocord- 
ing to the German Custom House statement, and ferro-alloys were 
imported to the value of 2,150,000 marks ; the production of these 
alloys in the Caucasus. near the manganese mines, with the 
abundant cheap water power there, might lead Russia from being 
an exporter of the raw material to bing an exoorter of the finished 
products. But, for this purpose, more capital, more initiative and 


more technical knowledge, are indispensable. 


In recent years the Germans have begun to use peat for this 
purpose, which is of considerable interest to Russia in view of her 
large reserves of this fuel. Near Hanover tirf is used at the 
5,000-H Р. electric station, and the original consumption of 4 kg. 
of peat per Kw.-hour has gradually been reduced to 2 kg. 

With the high pricesruling for fuel, and the shortage of foreign 
coal and coke, the importation of which amounted in 1913 to 
527 million poods, and the value to 86,600,000 roubles, the develop- 
ment of the electrochemical industry in Russia can only be effected 
by using the natural water-power of the country, the extensive 
lignite deposits, and the numerous peat formations; for it is onlv 
with cheap electric power that competition can be maintained with 
foreign countries, the cost of production in which, for many 
reasons—cheaper equipment, better technical staff, and an immense 
scale of production, &o.—is very low. 

With high protective duties alone it is impossible to build up an 
electrochemical industry in Russia. As the experience of foreign 
electrochemical factories has shown, the basis of all such produc- 
tion is cheap electric power, and in this direction the assistance 
of the Government should first of all be given, 


Electricity Works Apprenticeship Scheme. —The 
Marylebone Electricity Supply Committee has this week reported 
to the Council as follows :— - ; 

We have considered a scheme of Apprenti hip submitted by 
the chairman, after consultation with the Council's engineers. By 
this scheme a limited number of apprentices could be admitted, 


- who, after a period of probation, would be indentured. They 


would be given facilities for gaining & thorough training in the 
various branches of the department's work. After the firet year's 
training they would gradually become very useful, and towards 
the end of their period of apprenticeship they would be able to fill 
responsible positions. This would relieve the Council of the great 


difficulty they now experience in retaining the services of improvers, 


and would minimise auch troubles as were reoently experienoed in 
connection with the ‘running staff. Applications would be 
received only from youths over 15, who had shown special q ualifl- 
cations or talent for engineering work, and who had received a 
good technical education. During apprenticeship they would be 
given every posible facility for attending evening olasses and 
technical colleges. Their remuneration would be on a progressive 
scale, beginning at as little as 5s. per week for the first year, and 
gradually rising to 20e. per week. All who showed special 
diligence and ability would be given every opportunity for filling 
vacancies on the permanent staff. We recommend that the Council 
approve, generally, of the adoption of a scheme of apprenticeship 
‘in connection with the electrical undertaking.” 


Fatalities,—4A verdict of ** Accidental death was 
returned on Monday at an inquest on Edwin Nield (33) of 
Stockport, who was killed on Saturday afternoon at the works of 
the Lancashire Ordnance Co., Heaton Norrie. A workman named 
Sampson Cadman stated that they were lifting an electric motor 
with chain blocks from a bogie on the ground floor when Nield, 
who was pulling the chain, suddenly swerved from side to side. 
The witness snatched him off the chain, and himself received a 
shock which rendered him semi-conscious. Another workman 
said that an electric cable ran alongside the joist over which the 
chain passed, and he found the insulation frayed at the place where 
it came into contact with the ohain. The electric current had 
run down the chain and passed through Nield, who received a 
shock at about 286 volts. | 


Institution and Lecture Notes.—Faraday House. 
—Dr. W. Н. Eccles, M. I. E. E., began a course of lectures on 
„Wireless Telegraphy to the senior students of Faraday House 
on Tuerdav, 5th inat. 

Institution of Electrical Eagineers.—At the time when the 
Institution took possession of the building on the Victoria 
Embankment, it was supplied with electricity at 100 volte, two- 
wire, from the private plant belonging to the Savoy Hotel close by, 
and until recently this arrangement was maintained in operation. 
Messre. Handoock & Dykes, consulting engineers to the Institution, 
inform us that the supply has been changed over to a public 
source, being now derived from the mains of the Metropolitan 
Electric Supply Co., Ltd., at 100 volts as before. but on the three- 
wire system. Toe change-over applies both to the I. E. E. itself and 
to ite tenants in the same building. 

Society of Engineers (Inc.).—On Monday last Mr. В. G. 
Turner, A. M. Inst. C. E., Barrister-at-Law, read a paper entitled 
"Law and Engineering —Some Points of Contact.“ The general 
object of the author was to show that in almost every branch of 
envineering practice the provinces of the engineer and the lawyer 
overlap, and to advocate the establishment of some periodical 
meeting, open to the members of both professions, at whioh 
subjects of common interest could be disoussed. 
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Inquiries.—Buyers of magnesite for lining electric 
steel furnaces are inquiring for a substitute. 


. Mexican Tramways.—Two Managements,— Almost 
immediately after the departure of ex-President Huerta from the 
capital, the general manager and his staff were unceremoniously 
relieved of their duties and their places taken by nominees of the 
Revolutionary Government. But even that Government had the 
sense not to expel these Englishmen from the city. On the con- 
trary, I understand they were invited to remain, and they have 
remained to very good purpose. The position now appears to be 
in this wise :—There are two sets of officiale, including the general 
manager. One—the Mericans—draw salaries or anything they 
can get from the Government, and are principally occupied in 
watching the English etaff and in smoking cigarettes. The others 
—the English—give all necessary instructions and exercise their 
best endeavours to protect the tramway and rolling stock from 
misuse and deterioration. They are allowed to draw their salaries 
from England. The arrangement, grotesque as it is, might be 
worse. The proprietors of the company have at least the slight 
satisfaction of knowing that their own officials are looking after 
their property во far as they are permitted. As to the net 
result, there appears to be only one word applicable to the situa- 
tion—patience.— The Financier. : 
Appointments Vacant.—Working electrical engineer 
(42 Ба.) for Holmfirth U D.C. ; worke superintendent for Tram- 
ways Depertment, for duration of war (£150), for Southampton ; 
shift engineer for Pontypridd U. D. C. Electric Light and Tramways 
Department ; chief assistant in electrotechnics (8250) fer Borough 
Polytechnic Institute. Particulars are given in our advertisement 


pag os. 


Volunteer Notes, — ENGINEERING INSTITUTIONS’ VOLUN- 
TEER TRAINING OORPS.— | 

Company Orders.—By Lieut.-Ool. O. B. Clay, V.D., Commandant, 
for week commencing October 11th, 1915 :— 


Drills, 6.80 to 7.30 ; 7.80 to 8.30 p.m. 
BUM October 9th.—Oompany Parade, 2.80 p.m. Route 
macoh. | 
Monday, October 11th.—Section 1, Technical ; Section 8, 
Squad signalling clase. 
Seotion 4, 


Tuesday, October 12th.—Seotion 2, Technical; 
Shooting. 
TIS October 14th.—Section 8, Technical; Section 1, 


hooting. : 
Friday, October 15th.—Seotion 4, Technical ; Section 2, Squad 


signalling claer. 
Mr. C. G. Spiers has been appointed Acting Com Sergeant- 
Major, vice H. N. Fallarton resigned. шы } 
In consequence of the great Recruiting March Out on Saturday, 
October 2nd, the Route March arranged for that day was post- 
until Saturday, October 9th, at 2.30 p.m. 
The work in connection with the new Headquarters at Chester 
House, Ecoleston Place, S. W., has been commenoed,'and it is pro- 
posed thet drills shall start there on M nday, October 18th. 


3BD Batt. (OLD Bors) CENTRAL LONDON REGIMENT (VOLUN- 
. TEERS).—Battalion Orders by Colonel 8. G. Grant (Officer Com- 
manding), Thursday, October 7th, 1915 :— 

Week-end Parades.—Saturday.—The Battalion will parade at 
Liverpool Street Station (low-level entranos, G. E. R.) at 1.50 p.m. 
for Entrenching, under the Commandant. Drees: Uniform, oom- 

with Brassard. Arms will not be carried. The Battalion 
will return at 6.46 p.m. 


Sunday.—7 Am., Réveillé ; 10 a.m., Churoh Parade; 10.20 a.m., ' 


Battalion Parade. Inter-Company Bridging Competition. Instruc- 

tions will be issued to Company Officers, later; 2.30 p.m. 

Battalion Parade. | 
Musketry.—Satarday, 9th inst., Shooting at Acton and Bisley, as 


usual, 

Sunday, 10th inst.— Targets have been at Bisley for a 
limited number of Officers and N. C. O. s. Those intending to shoot 
should report to Sergeant Cotter, at the Barrier of No. 9 Platform, 
Waterloo Station, at 10.55 a.m. 


A. G. Jomen, Major and Adjutant, O. B. O. 


London Electrical Engineers (Territorial Foree).— 
The Corps of London Electrical Engineers was the first engineering 
unit formed in the British Army to make use of the services of 
electrical engineers. It was first started as the Electrical Engin- 
eers (Volunteers) in the year 1897 by the late Dr. John Hopkinson, 
and the name was changed to the present title on the formation 
of the Territorial Force. Numerous other unite utilising the 
services of electrical engineers have since been formed, but the 
largest unit is still the London Electrical Engineers. 

Owing to the expansion of the Corps, the opportunity now exists 
for men of suitable age aud training to enlist in the unit. Men of 
the following professions and trades are specially required :— 
Blectricians, mechanical and electrical engineers, engine drivers, 
engine erectors, instrument repairers, metal turners, fitters, tele- 
phonists and telegraphiste. 

There, is а limited number of vacancies for carpenters, cabinet 
makers, pattern makers, draughtamen, joiners and wood turners. 
Forms of i can be obtained from the Officer Commanding 
at 46, Regency Street, Westminster, 8.W. 
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German Trade.—Sir William Mather, President of the 
Textile Institute, in opening an exhibition of textile fabrics of 
foreign origin at Manchester on Tueeday, declared that inquiries 
instituted by the Government and by various business agencies to 
ascertain the extent and scope of the trading operations of our 
enemies, had revealed a marvellous development of the trade and 
industry of our chief rival Germany. During the past quarter of 
а century the German people had devoted themselves to the manu- 
facture of many things of which, in former times, we had oon- 
sidered ourselves to have a manufacturing monopoly, and they had 
thrown into their work all that enterprise and organisation which 
had since been seen manifested in their conduct of the war. As a 
wise and understanding people, we ought to gain such knowledge 
during this period of war as would be of assistance to us in facing 
the rivalry of Germany, and of nations allied with Germany, in the 
peaceful development of commerce after the war. The first step 
to enable British manufacturers to reckon with them was to get to 
know at this present time to what extent the enemy had, before 
the war, permeated and penetrated the whole civilised world with 
their products. For that reason exhibitions such as the one he 
now declared open were of the greatest advantage. 

j 


Mining Engineers,—The President, of the Institution 
of Mining Engineers has b-en asked by the Army Council to 
nominate a number of suitable mining engineers for com missions 
in the Tunnelling Companies of the Royal Engineers. The gentle- 
men appointed will receive temporary commissions, and, after 
short training, will get an opportunity of service at the Front. 
Those who have had sufficient experience of conducting underground 
driving operations, and would like to have their names considered, 
should apply at once for details of the conditions of appointment, 
pay, &o., to Mr. John Н. Merivale, Neville Hall, Newoastle-upon- 


Tyne. 


Catalogues Wanted.—The Eastern Electrical Co., 


‘who have recently commenced business at 111, Oleethorpe Road, 
. Grimsby, invite manufacturers to send copies of catalogues and 


price lista of electrical accessories, heating and cooking ap- 
plianoes, &c. 

Messrs. F. Paine & Son, of Connaught Avenue, Frinton-on-Sea, 
have taken over the Frinton branch of Messrs. Tyler & Freeman's 
electric lighting business, Mr, Paine has represented them for 
some time. Manufacturers are invited to forward liste, &c. 


For Sale.—The plant, stock-in-trade, &c., of an elec- 
trical engineer will be sold by auction on October 14th, at 7, Crown 
Street, Bolton, by Mr. E. Haslam. Particulars are given in oar 
advertisement pages to-day. 


The Merton Case.—Sir Samuel Evans on Wednesday 
delivered his considered judgment in the Prize Court in the case 
of the Crown claim respecting 4,733 tons of zinc concentrates 
seized at Swansea on board the Bilbster. Messrs. Н. R. Merton 
claimed the repayment of £5,000 freight. Sir Samuel condemned 
the cargo in qu n, and disallowed Messrs. Merton's claim. He 
said that the evidence went to show that the money was paid to 
the shippers on behalf of the Metallgesellschaft, and that the 
reason for its psyment was to retain the goods for the German 
owners. Messrs. Merton did not hesitate to engage in commercial 
intercourse with the enemies of this country in their desire to get 
the goods for an enemy firm. 


_ ТИШИ 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
tachnioal or the commercial side of the profession and industr 
also eleotrio tramway and railway officials, to keep readers of t 
ELBOTRICAL REVIEW posted as to their movements. 


a 


Central Station Officials.—Maz. Е. E. Coure, chief 
draughtaman in the Manchester electricity department, has 
resigned his position to teke up an appointment under the Govern- 
ment. Мв. H. W. SANDERS, who has been senior draughtsman, 
has been promoted to the position of chief draughtsman, at а oom- 
mencing salary of £260 per annum. The Electricity Committee 
has decided that the vacancy caused by hia promotion shall not be 
filled at present. 

The Bridlington Electricity Committee has granted leave of 
absence to Mz. J. L. Osriok, junior engineer at the electricity 
works, for the purpose of joining His Majesty's Forces. 

Mn. WHITWORTH, of Southend-on-Sea, has been appointed (for 
the period of the war) shift engineer at the electricity works of 
the Barnes U. D. C., vice Мв. KEIFFER resigned, at a salary of 4120 
per annum. 

Мв. A. E. WILSON has resigned his position as deputy electrical 
engineer at Bristol on appointment by the War Office to the posi- 
tion of electrical engineer to the chief engineer of the Southern 
Command. MR. A. J. NEWMAN, who has been in the eervice of 
the Electrical Committee for 11 years, has been promoted to the 
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position of deputy electrical engineer, at £350, rising to £400, 
Мв. A. J. OSTLER, who has been in the employ of the Committee 
for 14 years, has been promoted to the office of sub-station 
engineer, at £200, rising to £250; and Мв. J. A. D. PEDLER, who 
Љав been with tbe Committee for 154 years, has been promoted to 
the position of mains engineer, at £175, rising to £250, Owing 
to the growth of the undertaking, & boiler house superintendent 
is to be engaged, at £200 per annum.. 

Wimbledon B.C. has increased the salary of Мв. W. J. OSWALD, 
acting chief assistant electrical engineer, from £182 to £200 per 
annum, as from October lat, 1915. 


Tramway Officials.— MR. ROBERT Simpson, engineer 
and manager of the Tynemouth and Whitley Tramways, Ltd., has 
been appointed to a similar position in connection with the 
Worcester Electric Tramways. Mr. Simpson has had charge of the 
Tynemouth Tramways for about 26 years. 

Мв. J. W. Groves, tramway manager at Worcester, whose new 
appointment at Gravesend was notified in the last issue of the 
ELECTRICAL REVIEW, haa been presented by the employés of the 
Worcester Electric Traction Co. with sn inecribed silver-plated 
cruet, with pickle jars, a case of pipes and tobacco, and an album 
containing the names of the subscribers, · 


General.—At Pagani's Restaurant, on Saturday evening, 
the staff of the American Supplies Co., Ltd.—distributors in Great 
Britain of " Dixie " magnetos—met to do honour to their manager, 
MR. F. FARQUHAR, who has temporarily given up his position to 
take up à commission as Lieutenant in the Army Service Corps 
M. T. S. His colleagues presented him with a gold watch, accom- 
panied by a testimonial on vellum. The chair was taken by Mr. 
H. J. Hinley, who will carry on Mr. Farquhar's duties during his 
abeence. 


‘Mr. A. I. GRAHAM, A. M. Inst C. E., M. I. E. H., &., has relinquished - 


his appointment with Messrs. Thermit, Ltd., London, with whom he 
has been as engineer and assistant to managing director for the 
past 10 years. | | | 
In the list of aliens to whom certificates of naturalisation were 
granted during September the following entry appears :—Oscak 


DINERMAN (Roumania), electrical engineer, Ferndale, Upton Heath. 


Cheshire. Date of oath of allegiance, August 30th, 1916. 

The foremen of Messrs, WILLANS & ROBINSON, LTD., electrical 
engineers, of Rugby, have presented an inecribed oak clock to MR. 
FREDERICK WM. SHAW, assistant works manager. on his marriage. 

An Australian newspaper states that the Federal Executive 
Council bas appointed MR. THomas M'DouGELL MUNDELL elec- 
trical engineer at the Naval Dock Yard, Cockatoo Island, ata 
salary of £100, with a house at Cockatoo Island. 

SIn T. SALTER Pyne, C.S.I, M. Inst. C. E, M. Inst. M. E. whose 
work as chief engineer to the Government of Afghanistan is so 
well known, has been appointed staff captain (temporary) at the 
Ministry of Munitions. | 

We read in the Times that the Nottingham Corpora‘ion has 
yesolved to confer the freedom of the city on ALDERMAN SIR 
JoBN TUBNEY, who has been a member of the Council for 42 years. 
Sir John haa been actively interested in the electricity undertaking 
and msny other local enterprises. 


Roll of Honour.— In connection with Manchester's 
effort to stimulate recruiting, a march past of 10,000 troops took 
place on Saturday in the city, and General Sir Henry Mackinnon, 
Chief of the Western Command, took the opportunity of referring 
to the feat of Private WALTER WALKER, of the 2nd East Lanca- 
shire Regiment, who, prior to his enlistment, was employed at 
Mesers. Glover's cable works, Trafford Park. During the fierce 
fighting at Neuve Chapelle a non-commissioned officer appealed for 
help while an advance was being made, and as soon as there came & 
lull, Private Waiker, along with a comrade, succeeded in rescuing 
the N.C.O. under heavy fire. Both men have received the D. C. M., 
and, following General MacRinnon’s statement on Saturday, the 
Lord Mayor of Manchester (Ald. McCabe) presented the medal to 
Walker. At present Private Walker is an inmate of the Crumpsall 
Military Hospital, Manchester, where he is receiving treatment for 
wounds received at La Bassee. 

Private T. W. BARRETT, of the 7th Lancs. Fusiliere, formerly 
employed at the British Westinghouse Works, Trafford Park, ie in 
hospital in Sussex suffering from wounds received at the 
Dardanelles. | 


Private D. Crook, of the 8th Lance, Fusiliers, who has been 


wounded at the Dardanelles, and is. now in hospital at Exeter, was 
formerly employed by Messrs. Ferranti, Ltd., of Hollinwood. 

Private J. C. WOOSTER, a member of the staff of the Richmond 
(Surrey) Electric Light and Power Co.. Ltd., who joined the 6th 
Wilte, Regiment shortly after the outbreak of war, was killed in 
France on Aug net 21th. 


Private HENRY SAXON, of the 11th Manchester Regiment, who 


was engaged with the Tudor Accumulator Co., Ltd., at Dukinfield, 
has been killed in action at the Dardanelles. He took part in the 
landing at Suvla Bay on August 15th, and he was later shot 
through the head by a sniper. | 
Captain VERNON W. NEWMAN, who was attached to the Loyal 
North Lancashire Regiment, and who was killed in the heavy 
fighting in France between September 26th and 27th, was trained 


as an electrical engineer, and was for some time on the staff of 


the Central Engineering College, South Kensington. When war 
broke out he held a technical appointment with the Govern- 
ment, and obtained his commission in the 4th West Yorkshire 
Regiment. 


We regret to record that Captain WILLIAM CASSON was killed 
in France on September 25th. He will be remembered by many 
of our readers as the chief assistant to the mechanical engineer of 
the District, London Electric and Central London Railways. He 
was member of both the Institution of Electrical Engineers and of 
the Institution of Mechanical Engineers, and was 42 years of age. 
He was in the London Regiment (T. F.), and according to the Times 
got his company in 1903. 

Rifleman Tom West, of the King's Royal Rifles, who has been 
killed in action, was formerly employed at the Rochdale Oorpora- 
tion electricity works, He was 33 yeara of age. 

Private А, ForsyTH, 1/4th Gordons, who was killed in action, 
was before the war in the employment of the G.N.8. Railway 
electrical department. 


* 
* 


NEW COMPANIES REGISTERED. 


— — ана 


Ilford Dry Battery Co., Ltd. (141,694).— This company 
was registered on September 28th, with a capital of £1,000 in £1 shares, to 
carry on the business of manufacturers of and dealers in dry and electrical 
batteries and apparatus and equipment of all kinds, electricians, engineers, 
metallurgists, chemists, etc. The subscribers (with one share each) are: 
A S. Chetwood, 7, St. Helens Place, E. C., solicitor; G. E. Bird. 293, West 
End Lane, Hampstead, N. W., solicitor's clerk. Private company. The num- 
ber of directors is not to be less than two or more than seven; the first are 
W. C. Thick and R. Harvey. Qualification, 100 shares. Remuneration as 
2187 ji the company. Solicitors: Minet Pering, Smith & Co., 7, St. Helens 

ace, E. 


H. S. M. Patent Belt Fastening Co., Ltd. (141,732).— 
This company was registered on October Ist, with a capital of 4,500 in £1 shares, 
to carrv on the business of manufacturers of and dealers in belt fastenin 
devices, engineers, founders, machinists, metal workers, electricians, etc., an 
to adopt an agreement with H. K. Mackay, C. H. Sherwood, and W. W. 
Hartley. The subscribers (with one share each) are: Н. K. Mackay, 106, 
Burton Road, West Didsburv, Manchester, wine and spirit merchant; B. E. 
Broome, Mayfield," St. Anne's Road, South Shore, Blackpool, solicitor. 
Private company. The number of directors is not to be less than two or 
more than five; the first are H. K. Mackay, C. H. Sherwood, and W. W. 
Hartley. Н. K. Mackay signs as managing director.“ Qualification, £50. 
Remuneration as fixed by the company. Registered office: 35, Clarence 
Chambers, 4, Piccadilly, Manchester. 


C.E.C., Ltd. (141,711).—This company was registered on 
September 89th, with a capital of £5,000 in £1 shares, to carry on the 
business of electrical, constructional, mechanical, and general engineers, 
founders, smiths, machinists, constructors of wharves, docks, piers, railways, 
tramways, railway carriages and wagons, ships, vessels, and gas, electric, 
drainage, sewage, and other works, etc., and to enter into an agreement with 
Н. E. Ellis. The subscribers (with one share each) are: Н. E. Ellis, 38, 
Fairholt Road, N., engineer; H. V. Ellis, 38, Fairholt Road, N., electrical 
engincer. Private company. The number of directors is not to be less than 
two or more than five; the first are H. E. Ellis (permanent governor) and 
Н E. O. Ellis. Qualification, £1. Registered office: 96, Ironmonger Row, 
Old Street, E.C. 


Cresol Chemicals, Ltd. (141,728).— This company was 
registered on October Ist, with a capital of £10,000 in £1 shares, to carry 
on the business of manufacturers of and dealers in explosives and other 
chemicals and munitions of war, gas makers, metallurgists, electrical and 
mechanical engineers, manufacturers of and dealers in electrical and scientific 
apparatus and materials, etc. The subscribers (with one share each) are: 
Auguste Oddenino, 60-62, Regent Street, W., restaurateur; Henri Terrisse, 
629, Eccles New Road, Weaste, Manchester, D.Sc.; Walter Budd, 60-62. 
Regent Street, W., secretary. Private company. The number of directors is 
not to be less than threc or more than five; the first are Auguste Oddenino 
(chairman), Henri Terrisse, and Walter Budd. Remuneration of chairman, 
£1,200: of W. Budd, as director and secretary, £300 per annum. Registered 
office: 62, Regent Street, W. 


^ 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Urban Electric Supply Co., Ltd.—Subdemise to trustees 
for £490,000 44 per cent. debenture stock of certain land, etc., at орап, 
dated September 16th, 1915, by way of additional or substitutéd , security. 
Trustees: Merchants Trust, Ltd. 


Delabole Electric Lighting and Supply Co.,- Ltd.—Mort- 
gage dated September 18th, 1915, securing £200, charged on certain chattels, 
comprising dynamo, switchboard, pulley and driving belt, accumulators, posts, 
main wiring and lamps. Holders: E. Bant and Miss E. A. Bant, both of 
Helstone, near Camelford, Cornwall. 


T. H. Brooker and Co., Ltd.—Equitable mortgage by 
deposit, charged on all sums due or to become due to the company under a 
Munitions Office contract for supply of clinometers, dated September 23rd, 
1915, to secure all moneys due or to become due from the company to London 
and South-Western Bank, Ltd. 


Ferranti, Ltd.—Mortgage and charge, dated September 
10th, 1915, to secure C100, 125, charged on land, buildings, etc., at Stakeleach 
or Stephenson Fold, Failsworth, Manchester. Holder: H.M. Secretary of 
State for War. ` 


Dynamic Electrical Co., Ltd. (104,436).—Capital, £100,000 
in ХЛ shares. Return dated December 31st, 1914 (filed June 30th, 1915). 
Seven shares taken up; £7 paid. Mortgages and charges: NIL 


Auto-Electric Transmission, Ltd. (124,446).—Capital, 
£10,000 in £1 shares. Return dated July 27th, 1915. 9,918 shares taken up; 
£3,806 paid; £6,112 considered as paid. Mortgages and charges: 2:200 


Birmingham District Power and Traction Со., Ltd. 
(19,077).—Capital, 4:1.050,000 in 35,000 cum. pref, 35,000 pref. ord., ani 
35,000 def. ord. shares, all of £10 each. Return dated July 5th, 1915. 
20,978 cum. pref., 35,000 pref. ord., and 35,000 def. ord. shares taken up. £10 
per share called up on 20.978 cum. pref., 27,000 pref. ord., and 35,000 def. 
ord.; 829.780 paid; . 80, 000 considered as paid on 8,000 pref. ord. Mortgages 
und charges: £,411,260. 
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The Swiss Brown, Boveri Co. 


Tue report of Brown, Boveri & Co., of Baden, Switzerland, 
for the year ended with March 81st, 1915, states that not- 
withstanding, or partly in consequence of, the greatly reduced 
number of workmen owing to Swiss mobilisation, it was at 
first impossible after the outbreak of the war even fully to 


сюре the decreased number of men, and the working time 


therefore, to be substantially diminished. The production 


experienced an extraordinary decline in 80 far as output ` 


could be spoken of at all. On the other hand, the cost of 
manufacturing rose beyond all comparison. It was only in 
the new year that the conditions to some extent approached 

normal state, and in the final quarter of the financial 
year the arrival of orders was even satisfactory, but the pro- 
duction remained constantly in a very unfavourable ratio to 
the expenses, and it scarcely exceeded at present one half of 
the norinal output. That the financial results were not very 
inuch behind those of the preceding year was due to the 
large amount brought forward from 1913-14, to the cireum- 
stance that the extraordinary provision made for depreciation 
could be omitted on this occasion, and to the fact that one- 
third of the year fell in the period of peace, and the dividends 
of the subsidiary companies, and other important items 
of revenue arising from trading with them, were always 
accustomed to be brought into account in the following year. 
As а consequence of the very careful valuation of the invest- 
ments, the company was able to restrict the amount set aside 
for war risks to £20,000, notwithstanding the fall in values 
owing to the war. Nevertheless, it was not out of the ques- 
tion that in the future course of events losses might still 
occur which could not be foreseen now. The investments 
amounted to £1,127,000, as compared with £1,099,000 in 
1918-14, the increase being due to the payment of fresh instal- 
ments on existing obligations, and £736,000 of the first-men- 
tioned’ total represented interests in manufacturing undér- 


takings. The accounts show the following figures for the 
two years: | | 
1918-14. 1914-15. 
Share capital ... . £1,280,000 £1,280,000 
Loan capital. 880,000 880,000 
Gross profits | 475,000 388,000 
General expenses 191,000 171,000 
Depreciation... PX qe 3s 104,000 67,000 
Net profits and balance forward ... 123,000 94,000 
Placed to war risks’ fund . 40,000 20,000 
Dividend percentage 5 5 
Carried forward sd 17,000 4,800 


The report mentions, further, that the branches of manu- 
facture remained entirely unchanged during the past year. 
In particular, the company took up no new branches pf any 
kind during the war and in connection with it. The company 
strictly refrained from any manufacture of war material in 
so far as the question was not to concern orders for the Swiss 
confederation. It is added that it was impossible at present 
to give any expression as to the future proepects, as every- 
thing depended upon the deliveries of raw materiale, and to 
a further degree on the duration of the warlike complications. 


Chilian Electric Tramway and Light Co., Ltd. 


THE result of operations for the year ended December: 31st, 
1914, after deducting interest and redemption of debentures, 
London office and other charges, shows a balance to the credit 
of profit and loss account of £106,086, plus £9,438 brought 
forward, making a total net balance to credit of £115,524. 
From this £60,000 has been placed to renewals reserve account, 
and £7,000 to insurance suspense account. There remains a 
balance of £48,524, which it is proposed to carry forward to 
next year, as having regard to war conditions, the directors 
do not recommend the payment of any dividend. During the 
year the tramways carried 108,282,117 passengers, earning 
9,704,088 dol., as against 109,444,597 passengers, earning 
9,765,669 dol. in 1913, but again owing to the increase in the 
working expenditure, and the fall in the exchange, the result 
is a decrease in the profit of 308,400 dol. The progress of the 
lighting department continues; the receipts during 1914 
amounting to 8.614, 258 dol., as against 7,658,983 dol. in 1913. 
Various items of construction have been proceeded with during 
the year, and the capital expenditure has been increased by 
the sum of £156,824. | 

The Board regret the death of Mr. 8. W. Jameson, who held 
the appointment of secretary of the company since its forma- 
tion, and was only elected a director in February of last year. 
His loss at a most critical time is deeply felt. Mr. W. B. 
Rommel has been elected to fill the vacancy. - 

Mr. C. Middleton Kemp, of Messrs. Kemp, Sendell & Co., 
has been appointed under the Trading with the Enemy Act, 
PH supervisor of the company’s business by the Board of 

rade. 


Mr. Carl Edler, who was appointed to fill the office of local 


auditor, was unable to attend to his duties owing to the war, 
and Mr. R. Neveling was nominated local anditor in his place 
by the management in Santiago with the approval of the Board. 

The annual meeting was held in London on September 29th. 


Ра 


- 


: d " : n р : 
Amalgamated Wireless (Australia), Ltd. — The 
report for the six months ended June 30th showed a profit of 
£1,672, which, with 84.328 brought forward, made £6,001 avail- 
able, A dividend of 31 per cent. absorbs £4,900, making the 
dividend for the year 6 per cent, and £1,101 is carried forward. 
Trading (says the Sydney Morning Herald) has been serioualy 
interfered with by the war, and profits have suffered. The shipe' 
message traffic, though still subject to disabilities, has анто 
and the sabsidy ships operated by the company have been inoree 
by five in the six months, and now number 85. The company is. 
now manufacturing the greater part of its requirements. Posi- 
tions are kept vacant without loss of seniority for all permanent 
employés on active service, and over 80 trained men have already 
been supplied by the company to the defence ‘authorities in 
Australia, New Zealand, and the United Kingdom. 


4 : 
"Direct United States Cable Co., Ltd. — Interim 
dividend 23. per share, less income-tax at 8s. 2d. in the &. making 


a. total distribution of 4 per cent. for the “half-year ended 
September 30th. - SEC 


Caleutta Electrie Supply Corporation, Ltd.—The 
directors have deolared an interim dividend on the ordinary share 
capital at the rate of 7 per cent. per annum for the six months 
ended June 80th, 1915, payable November 15th. 


Sao Paulo Tram, Light and Power Co., Ltd.— 
The directors have declared a dividend of 21 per cent. on the issued 
common stock, peyable on November Ist. | 


Babcock & Wilcox, Ltd.— Interim dividend, 6 per 
cent. on the ordinary shares, free of income-tax. 


STOCKS AND SHARES. 

; TUESDAY EVENING. 
BULGABIA is the baffling factor in Stock Exchange markete just 
at the moment, but the possibility of her taking active sides with 
the Central European Powere—which possibility may be trans- 
lated into something more definite before our day of publication— 
has had little materíal effect upon quotations. In point of faot, 
the War Loan retains the strong tone which seb in towards the end 
of last week ; and as the War Loan for the time being is the index 
to all the markets in the Stook Exchange, it may be said that the 
Bulgarian. attitude has had surprisingly little influence in the 
markets. Hopes are high and strong that the advance of 10 days 
ago in Flanders will be steadily continued ; and although there 
must necessarily be spaces of time between one thrust" and the 
next, all the news which is allowed to come through is taken to 
indicate euch pressure upon the part of the Allies that the enemy 
lines will be thrown back with a run when the next order for a 
general progressive movement is given. 
^ Meanwhile, the casualty lists contain many well-known City 
names; and the Stock Exchange, like most other large bodies, 
has to mourn the loss of sons whose names now stand enrolled 
upon the highest Lists of Honour. А 

The telegraph market is the firmest amongst the electrical 
sections. No doubt the fact that dividends are paid free of tax 
on several of the best class shares has much to do with the demand 
for these. Some weeks ago, it was not easy to sell stock; to-day, 
it is just as difficult to buy it, Deceased accounts which were 
overhanging the market have been absorbed with ease just lately. 
Other holders are not eager to sell. : а 

Directors of these undertakings now stand abundantly justified 
in the conservative policy which they have pursued for many 
years past, in the way of battressing their companies’ reserves 
and entrenching them in a position of great financial strength. 
Criticisms bave been levelled at the boards for what was called 
their conservatism—sometimes a harder word was tused—in 
refusing to pay more substantial dividends; and if they had 
yielded to the demands made upon them for distributing the 
greater part of the profits, it is as likely as not that the divi- 
dends could not have been maintained in days like these. Thanks 
to the strength of the financial positions, however, the companies 
are able to continue their usual distributions, and proprietors have 
every reason to be grateful to their directors for the manner іа 
which they have withstood the temptation to divide more olosely 
to the hilt the earnings in many years past. 

The Eastern group is one of the firmest ; and Globe Ordinary, 
with Western Telegraphs, are amongst those whioh the public 
want to buy. Anglo-American Telegraphs are also wanted, 
owiug principally to the prosperity that has fallen upon the 
United States in consequence of the war. The striking euccess of 
the Anglo-French Loan has had the effect of bringing into re quert 
the stocks and shares of most of the companies doing an inter- 
ocean trade. This success is the more gratifying in view of the 
failure of the attempts made by Germany to raise money in the 
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impossible for Germany to make sure of getting her goods from 


the States, even if she spent the money there, and so the negotia- 
tions came to an abrupt and an untimely end. 

A recovery of 5 points has lifted Indo-European shares to 45, 
wiping out half the loss of last week ; so that the people who 
bought the shares at 343 have now an excellent profit, New York 
Telephone bonds have risen to 994, at which the return to the 
British investor is obviously too small, compared with that on the 
War Loan. It ів with this last that the intending buyer should 


carefully match his prospective purchases, always bearing in mind ' 


the probability that, upon the issue of the next War Loan, the 
interest on the existing 44 per cent. Loan will in all likelihood be 
raised automatically to the same as that provided by the new 
comer. Anticipation looks for a 5 cent, Loan somewhere 
about Christmas-time, and also for the present 44 per centa. to 
become straight away a similar-interest security. New York 
Telephone 44 per cente, taking these as our text, рау £4 108. 6d. 
per cent, on the money; whereas the War Loan yields £4 14a, 
and this will probably be raised to 5 per cent., which will have the 
effect of emphasising the disparity. 

British Westinghouse Preference have risen another shilling, 
and the 4 per cent. Debenture stock is once more 2 points higher, 
these rises being due to sympathy with the boomlet in Weating- 
house shares which are dealt in by New York. American Магоорів 
recovered to 19а, 9d. on Tuesday morning, reacting a few pence 
later on in the day, which still left them 1s. 6d. higher than they 
were towards the end of last week. Canadian Marconis area 
little й стег at ба. 3d., and the parent shares braced up to 14§. 

Movements in the prices of Home Electricity shares are few, 
but they trend mostly in the downward direction. The latest 
Police Order, regulating London's lighting, and the Nubian black- 
пеев which nightly envelops во many of the London suburban 
streets, are not bull" points for electric lighting shares. In some 
few cases the prices of these are standing sufficiently, if not too, 
high when tested by the principle of the War Loan referred to 
above ; these, doubtless, will be adjusted gradually. According 
to Stock Exchange authorities, the leading companies are now 
able to operate at a steadily lowered ratio of expenditure, thanks 
to the introduction of labour-saving machinery ; but the increased 
cost of coal and the decreased consumption of current are bound 
to tell upon dividends in the near future. 

Metropolitan Railway Consolidated stock regained its recent 
small loss, but Districts ara dull at 13. Underground Electric 
Ordinary £10 shares shed half-a-crown, although the Company's 


income bonds at 714 are the fraction to the good. The bonds are 


in request on behalf of investors to whom the payment of dividend 
free of tax offers a decided attraction. | 

In the foreign list, Brazilian Tractions have risen to 50, the Rio 
Exchange recovering to 12444. The Preference shares have 
also hardened ; in view of tne satisfactory earnings of the Com- 
pany, they begin to look an attractive speculative investment at 
the present price of 864, at which the return is nearly 7 per cent, 
on the money. Shawinigan Water shares are also firm, as are 
most of the companies connected with Canadian industries, The 
immense orders being placed for war material in Canada and the 
United States are forcing a good deal of money into these stocke. 
In the Mexican group there is nothing fresh to mention. Argen- 
tine Tramways issues have gain declined, and the Company's 
Second Preference shares are now back to 3. Consolidated Gas, 
Electric Light and Power of Baltimore shares have had substantial 


rises to 111 for the Common shares, and 115 for the Preferred. 


The British Columbia group is attracting no attention. 

Armament shares remain steady, and rubber shares are well 
held, in consequence of improvement in the prioe of the raw 
material to 2». 543. per lb. Mr. MoKenna hes abandoned his 
intention of taxing imported motor tires, and this is regarded as 
something of a bull factor, although there is still a good deal of 
discussion goigg on as to whether the rubber companies will be 
required to hand over 50 per oent. of their extra earnings this year 
by way of Eroessa Profits tax. f 


— — — 


ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


| Month | Receipts for E Route 

Locality. ended the c 9| Total to dato. miles 

(4 wks.)| month. zb open. 

TTT K ĩ PERS 

4 £ 2 £ E 
Басо l-Fleetw'd Sept. 3 о + 2,182 88 | 88,886 458 8 T 
8 ә is н А 76,185 | 88 | 866,098 | + 82 oe 
Chatham and Dist. | ". 2. ia bc sicud iod! ere i 
Cork ee ee ee ” 9,248 + 270 | 88 19,985 RE 58 64:26 ee 
Dublin oe " 24 ,930 * 2,699 88 284,398 + 8,849 9:80 oe 
Hastings oe es „ 28 6,661 + 989 ae oe T= 2 19:8 ee 
Lanoashire United „ 29'| 8,029 |+1,468 | 42 | 68,797 |+ 8,963 | 49 А 
Llandudno-Col. Bay „ 24 | 2,210 |+ 582 | 44| 15,180 |+ 1,972 | 6:5 | .. 
Tyneside @e ee ” 22 2,573 — 462 12 ‚088 md 18 11 e 
Anglo-Argentine ee ” BO 197,858 = 5,788 39 1,980,825 —187,719 ee ee 

Auckland .. | Aug. 27 | 19,876 | -1,170 |i 8.2 42,029 |— 2,998 |25:49 | 1°06 

Calcutta es ee Se t. 27 11,498 — 864 os ee Tec 982 ee ee 
1 W. A. ee uly 2,715 ee 81 18,954 os ee ee 
ras — .. .. |Вера. 15) 2,051 „, 989 | зт 33,819 4868. 
Montevideo ee pt. 26,070 — 156 89 808,417 — 81,548 . oe 
Dublin-Lucan Rly. Sept. 24 706 ＋ 114) 12] 9,096 + 88| 3 | .. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Нома Bizornicary COMPARTES, 


Price 
Dividend, Oct. 4, Riese or fall Yield | 
1914, 1915, this week. p.e. i 
Brompton Ordin T Pry 10 . tà == A6 18 
a8. 7 par Geni: Pref, s be 1 7 = { x 5 0 0 
Obaring Cross oe $e 6 # * 6 18 4 
do. do. do, Pref. ee d * 6 0 0 
do. do. City Pre в oe oe = i 6 8 3 
do. Deb. ee eo oa ee 4 80 — 6 @ E 
Obels ee ° ee ee ee 6 4 — 6 17 R 
do. 43 Deb. @e ee ee oo a 87 —1 B 8 6 
City of London ee ee ee ee 9 t — 7 7 о 
do, до. 6 р cent. Pref. .. 6 1 — 511 4 
do. do, 5 b... ee oe 6 100 - -— 6 O O 
do. do. 4 Deb. e 5 @ 85 = 560 
Oounty of London "PP 1 i == 6 16 1 
do. do. 6 per cent. Prel... 6 1 —i 517 8 
do, do. b. ee oe d 90 = 5 0 о 
до. до. апа Deb. eo ee 85 — 6 6 0 
Kensington Ordinary oe ee oe 9 — 1 4 0 
London Eleetrio .. ..  .. 4 1 — 8 8 4 
do. do. 6 т cent, Pref, ee : 6 — 6 6 4 
do. О, t ee te oe 4 80 — 5 0 0 
Metropolitan ee ee ee ee si — 1 15 3 
. do. er cent, Pref, ee * 8 0 0 
do. : eb. ee oe oe 90 == 6 б 0 
do, eD. ee ee oe 70 — 5 0 0 
do. do. do. 7 por cont, Pref, 7 — 5 12 0 
do. do. do. 8% b. ee ee 84 70 тте 6 0 0 
South London ee ee ee ee 5 ^ == 6 19 0 
South Metropolitan Pref. .. .. 1 1 — 6 14 0 
Westminster Ordinary ee 0 0 ee 9 n 6 ree 6 18 4 
do. é Pret. ee oe oe 4 4 ^ — 5 9 0 
TRELEORAPHS лир TELEPHONES, 
Anglo-Am, Tel, Pref, .. .. .. € 99) 41 6 0 7 
Е до. Def. oe oe ee 14 82 = 6 16 4 
Chile Tele hone ee ^" өө eo oe 8 63 = 6 8 0 
Cuba ub. 2 ee ee oe oe 6 8 = в Б 0 
do. ee ee eo oo 10 16 = 6 18 4 
Bastern Extension ee eo oe 1 ra — 6 18 4 
0. 4 0 es oe 4 80 ет 5 0 0 
Dastern Tel. Ord... ee ee ИО q 118 429 56 16 7 
do. О ee os ce 8 66 === 6 6 0 
do. 4 De e ee eo oe 4 B0 = 5 0 0 
Globe Tel. and T. Ord. ee ee ee 6 91 — ы 0 8 , 
do. Pref. ee ee ee 6 — 6 8 0 
Gt. Northern Pol. ec ee ee ' 93 88 — 6 18 4 
Indo-EBuropean .. .. . 18 46 +5 7.4 6 
Mar i oe oe Me ee ee ee 10 ` Ju + ў Б 8 1 
New York Tel. %.. ee eo oe 4 99 + 410 6 
Oriental Telephone Ord, eo оо 10 M — 5 8 1 
do. Pre 0 ee ee 6 1 еә $ 6 0 0 
Tel. Е $ Deb. os ae ee ee $$ 80 — 5 0 0 
United e Piate Tel. ee ee ee 8 ` . + à *8 2 6 
do. ' ° ee ee Б `4 = 6 2 l 
West Indiaand Pan, ..  .. e 1 1 — 8 17 
Western Telegraph өө ee ee q 12 ее *6 18 4 
do. 4 Deb, ^ ee ee 4 80 == 6 0 0 
. Homs Bart, 
etropolt ee eo ee oe 
U | a ри tri e ee oe xil y — xn 
nde pron 606710 Ordinary ee xu 
е до. и А " ee oe Nil == Nil 
do, do. Income oo 6 Tg + *911 8 
Fonnien Талма, &o, 
a lo-Arg. Trams, First Pref, ee &% = 1 1 11 3 
ы do, and Pret. ee ee d 8 — i 9 8 4 
„ 
0. OD, vee es — 
do. "ts eo es 5 14 T 6 15 3 
Bra Traoctions .. ae - BÀ 50 + 3 700 
Bombay Blectrio Pref. oe ee ee 6 10} — 5 17 1 
do. $$ De . ee ae 4 : 87 — 6 8 0 
Mexico Trams ee ee ee ee N. 88 — Nil 
do. б per cent, Bonde .. — 40 — Nil 
do. 6 per cent. „ == 85 — Nil 
Mexican Light Ammon oo 5 Ni 25 — Nil 
do. Pref. ee ee ee Nil 80 — Nil 
do. 1st Bonds ee eo == 40 — -— 
Adelaide Sup. 6 т oent. Pref, ee 6 6 — 6 0 0 
do, . ee ee ee 6 88 — 6 2 0 
Marvraorunme COMPANIES. 
Baboock 4 Wilooz ee oe oe 14 = 6 8 6 
British Aluminium Ord. es .. 6 1 — 414 1 
do. Pref. ee ee 6 "T 6 9 9 
British Insulated Ord. ae ee ee 15 1 — 7 1 y 
do. © ee eo ee 6 =» 6 2 3 
British Westinghouse Pref, .. , Ñ BAJ- +1/- 810 8 
do. 4 ове ео ee ee 4 72 +3 5 11 1 
do. 6 De lien ae ee ee 6 101 — 5 19 0 
Oallenders .. aie ee oe 16 11 — 6 16 4 
do. Prei.. Ф ee ee ee 6 44 — 6 li 8 
do. Deb. ee eo ee 44 92 — 4 M 9 
Castner-Kel P .. ee ee ee 15 61/- — € 18 6 
Edison & Bwan, #8 pd. oe . ee Nil 10/- — Nil 
do. do. fully paid e. ee Nil 1 = Nil 
do. do. 4 Deb. өө. eo oe 4 58 == 6 18 0 
do. do. 5 % Deb. е eo б 60 — 8 8 8 
Eleotrio Construction eo e. oe 6 18/. — 9 4 8 
do. do. Pre .. .. 7 19/) 494. 714 
Gen. Elec. Pret. ee ee ee ee 6 Hi — 6 6 4 
ley ee oe e ee 20 19 == е9 2 0 
do, Pref, e. se ae ee d $4 — 6 0 0 
до. Deb. ee eo еә eo 92 == 4 17 9 
India Rubber ee ee se [EJ 6 8 -s 6 5 9 
+ Telegraph Con, eo ee ee 20 81 — 1 15 0 


* Allowance made for dividends being paid free of income-tax. 


Tucuman Tramways, Light and Power Co., Ltd: 
—A financial daily states that the accounts for the period from 
March 26th, 1914, to Jane 30th, 1915, after providing for interest 
on debenture stock, show a debit balance at profit and loss account 
of £42,517, The meeting of the company was held in London 
yesterday. 
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METAL MARKET. 
Fluctuations in September. 
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Glasgow market closed September 27tb. 


№ 


Standards in Trade Journalism.—We note that the 
recent Convention of the Federation of Trade Press Associations 
of America adopted a set of ‘‘Standards of Practice for Business 
Papers, а few of which we quote: — 

The publisher of a business paper should dedicate his best efforts 
to the cause of business and social service, and to this end should 
pledge himself :— 

1. To consider, first, the interests of the subscriber. 

2, To subscribe to and work for truth and honesty in all 
departments, : 

3. To eliminate, in so far as possible, his personal opinions from 
his news columns, but to be a leader of thought in his editorial 
columns, and to make his criticisms constructive. 

4. To refuse to publish puffs,“ free reading “notices or paid 
“ write-ups ;" to keep his reading columns independent of adver- 
tising considerations, and to measure all news by this standard : 
Is it real news?” 

5. To decline any advertisement which has a tendency to mis- 
lead or which does not conform to business integrity. 

6. To solicit subscriptions and advertising solely upon the merits 
of the publication.” 

We are not suffisiently acquainted with the factors in the 
American situation, which have rendered necessary the adoption of 
such a standard of conduct in the sphere of trade journalism. 
There are a few journals on this side, one of which is well known 
to our readers (its natural modesty forbids us to name it!), which 
have endeavoured to act up to this high standard for many years 

st. We are glad to find our American contemporaries adopting a 
lofty ideal, and wish them every success in their organised efforts 
to attain to it. 


Newcastle-on-Tyne,— VOLUNTEER Мотовмех.—Тћһе 
shortage of employés on the Corporation system has created a 
serious difficulty, especially with regard to the early morning cars. 
To assist in relieving the situation, 75 volunteers, including 40 
members of the Volunteer Training Corps, have offered their 
services as motormen and conductors. This has been of immense 
assistance, and has proved so satisfactory, that 11 other membera 
of the V.T.C. are in training. Several members of the clerical staff 
of the tramways department have given assistance, and a dozen 
ex-motormen and conductors who had spare time in the morning, 
have been engaged. 


AMERICAN EXPORTS OF ELECTRICAL 
GOODS. 


THE following figures, showing the exports of electrical goods 
from the United States during the year ended June, 1914, are 
taken from the recenth-issued trade statistics; where possible 
figures for 1912-13 have been added for purposes of comparison, 


and notes of any increases or decreases given :— 


1919-13. 1913-14. Inc.ordec. . 
Dollars. Dollars. - Dollars: 
Telegraph instruments.— 
To Canada ; 480 37,000 16,000 — 21.000 
„ Central America 6,000 14,000 + 8,000 
„ Mexico i 15,000 9,000 — 6,000 
„ Colombia ... 33,000 6,000 — 27,000 
" 5 — 1,000 +. 1,000 
„ Cuba Y 66,000 1,000 - 65,000 
„ Brazil a 18,000 29,000 + 11,000 
„ Other countries ... 40,000 61,000 + 21,000 
rye 

Total 215,000 137,000 — 78,000 
Telephone instruments.— i 
To United Kingdom 151,000 55,000 — 96,000 
„ Canada EN 779,000 432,000 — 347,000 
„ Central America 7,000 38,000 + 31,000 
„ Mexico 42,000 23,000 — 19,000 
„ Cuba 79,000 82,000 + 3,000 
„ Brazil а ы, СЕ 107,000 336,000 + 229,000 
„ other S. America 37,000 140,000 + 103,000 
, Japan ; 23 30,000 14,000 — 16,000 
,, Australia ... “4, 5,000 977,000 + 272,000 
,, Other countries ... 135,000 156,000 + 21,000 

Total 1,372,000 1,553,000 + 181,000 
Other electrical instruments 

and appliances.*— 

To Canada 5,968,000. 3,760,000 — 2,208,000 
„ Mexico T 1,153,000 326,000 — 827,000 
„ Panama “ie 1,012,000 566,000 — 446,000 
„ Cuba 610,000 374,000 — 236,000 
, Argentina 362,000 358,000 — 4,000 
, Brazil 2,375,000 947,000 — 1,425,000 
„ Japan Є 1,067,000 483,000 — 584,000 
„ Philippine Islands 344,000 244,000 — 100,000 | 
,, Australia A 672,000 _ 516,000 — 156,000 
, United Kingdom 781,000 574,000 — 207,000 
„ Other countries ... 3,103,000 2,292,000 — 811,000 


Total 


Gas engines, stationary.— 


‚ 17,447,000 10,440,000 — 7,007,000 
Included Insulated wire and cables in 1912-13. 


To Canada 150,000 144,000 — 6,000 
, Argentina 23,000 26,000 + 3,000 
„ Australia 98,000 13.000 — 15,000 
,, Europe of 104,000 111,000 + 7.000 
„ Other countries ... 107,000 89,000 — 18,000 
Total 412,000 383,000 — 29,000 
Electric motors.— 
To United Kingdom 150,000 461,000 + 311,000 
„ Canada ад 1,033,000 833,000 — 200,000 
, Panama 233,000 221,000 — 12,000 
„Mexico 441,000 264,000 — 177,000 
„ Cuba , 148,000 131.000 — 17,000 
, Argentina 82,000 109,000 + 27.000 
„Brazil T T4 272,000 179,000 — 93.000 
„ Chile ee m ausi 104,000 93.000 — 11.000 
„ British India 105,000 99,000 — 6,000 
„ Japan 399,000 829,000 + 430,000 
„ Australia saa 264,000 268,000 + 4,000 
„ Other countries ... 567,000 1,055,000 + 488,000 
Total 3,798,000 4,542,000 + 744,000 
Petrol engines, stationary.— 
To Canada 1,269,000 1,009,000 — 260,000 
, Argentina 334,000 200,000 -- 134,000 
, Australia ... 341,000 290,000 — 51,000 
„ Mexico “р 40,000 34,000 — 6,000 
„ United Kingdom 100,000 89,000 — 11,000 
„ Other countries ... 193,000 709,000 — ‚009 
Total 2,877,000 92,331,000 — 546,000 
Steam engines, stationary.— | 
To Canada 260,000 190,000 + 70,000 
„ Cuba 100,000 38,000 — 62,000 
„ Mexico 51,000 40,000 — 11,000 
, Brazil ө, 728 78,000 4,000 — 74,000 
,, Philippine Islands 20,000 29,000 + 9,000 
,, Other countries ... 199,000 437,000 + 238,000 
Total 708,000 738,000 + 30,000 
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Electric locomotives.— 
To Canada 


„ China " а 
„ Other countries 


Total 
Dynamos and generators. — 


M Panama 
» Mexico 


„ Spain 
„ Other countries 
Total 


Fans.— 


To Canada 

» Argentina 
» Brazil 

» China б 
» British India 
„ Japan " 


„ Uruguay Ке 95 
„ Other countries 


Total 
Arc lamps.— 


To Canada 
» Brazil T» aus 
» Other countries ... 


Total 


Carbon filament lamps.— 
To Canada 


Total 


Metal filament lamps.— 


To Canada .. 
77 Mexico pas 7. 
„ Cuba 

„ Argentina 

„ Brazil 

„ Australia VN 
,, Other countries ... | 


Total 


[Insulated wire and cables.— 


To United Kingdom 
„ Spain S ics 
, Canada 

, Panama ... 

„ Mexico 

„ Cuba 

„ Brazil 

„ Australia ... "T 
, Other countries ... 


Total 


Static transformers.— 


To United Kingdon 
„ Spain = a 
„ Canada 

„ Panama 

„ Mexico 

„ Cuba 

„ Brazil 

„ Chile 

, Japan eT 

„ Australia ... ae 
„ Other countries... 


Total 


1012-13. 1913-14. Inc. or dec. 
Dollars. Dollars. Dollars. 
146, 000 28,000 — 118,000 
25,000 354,000 + 329,000 
43,000 — — 43,000 
21, 000 — — 21,000 
17,000 4,000 — 13,000 
— 94,000 + 84,000 
22,000 17,000 — 5,000 
274,000 437,000 + 163,000 
585,000 397,000 — 188,000 
342,000 333,000 — 9,000 
121,000 43,000 — 78,000 
166,000 26,000 — 140,000 
122,000 235,000 + 113,000 
114,000 186000 + 29,000 
109,000 12,000 + 97,000 
848,000 869000 + 21,000 
117,000 92,000 — 25,000 
24,000 182,000 + ‘158,000 
225,000 809,000 + 84,000 
(eae 

2,773,000 2,634,000 — 139,000 
133,000 70,000 — 63,000 
93,000 87,000 + 34,000 
20,000 26,000 + 6,000 
25,000 27,000 + 2,000 
37,000 47,000 + 10,000 
10,000 25,000 + 15,000 
6,000 10,000 + 4,000 
6,000 17,000 + 11,000 
69,000 124,000 + 65,000 
359,000 433,000 + 74,000 
91 ,000 E 35,000 = 56,000 
52,000 14,000 — 38,000 
43,000 28,000 15,000 
186,000 77,000 — 109,000 
13,000 7,000 — 6,000 
113,000 98,000 — 15,000 
28,000 10,000 — 18,000 
74,000 57,000 — 17, 000 
228,000 172,000 — 56,000 
06,000 26,000 — 30,000 
55,000 31 ,000 A 24,000 
38,000 18,000 Ez 20,000 
42,000 13,000 — 29,000 
53,000 25,000 ES 28,000 
34,000 13,000 — 21,000 
117,000. 93,000 — 24,000 
395,000 219000 — 176,000 

1912-13. 1918-14 

,000 

Included 112,000 

in ,000 

Other 273,000 

electrical 100,000 

instruments 215,000 

an 23,000 

appliances. 121,000 

448 000 

1,992,000 

1912-13.. 1913-14. 

35,000 

422,000 

106,000 

137,000 

Not ,000 

shown 55,000 

separately. 148,000 

38,000 


THE PROBLEM OF THE "POINT-FIVE" 
TARIFF. 


[COMMUNICATED. ] 


(Concluded from page 444.) 


Fias. 3 and 4 show that neither on a basis of rateable 
value nor of unita sold per annum, do the mean prices per 
unit charged to various groups of consumers in the above- 
mentioned statistics, show continuity or equity. In fig. 3 
the points relating to each undertaking are linked together, 
but except in the cases of Blackpool and Sunderland the 
resulting curves are wildly erratic. Though not varying 
consistently, the Blackpool mean prices per unit consumed 


E 3 ARR 
Fig. 3.—MEAN PRICE PER UNIT FOR HOUSES or DIFFERENT 
RATEABLE VALUES, 


lie within a relatively small range. The definite upward 
character of the Sunderland curve (No. 5) is due to the 
increasing percentage charge on R. V. in that town as the 
actual rateable value increases. In all the other instances 
consumers living in houses of a certain R.V. may pay 
more or less for their energy than the average per unit 


paid by dwellers in smaller or larger houses. 


Plotting the average price paid per unit against the 
average units consumption per annum (fig. 4) we obtain 
points which cannot be linked to form a curve for each 
town. Taken en masse the prices show a tendency to 


‚+17 


4900 


9000 
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Рс. 4.—SHOWING INEQUITABLE MEAN PRICE PER UNIT 
(PLOTTED AGAINST UNITS PER ANNUM). 


decrease with increasing annual consumption (at first rapidly 
then more slowly) but for each particular town the points are 
very erratic. Once again the Sunderland points show the 
most character,“ and for the same reason as before, but 
whereas the Sunderland prices rise considerably with the 
average annual consumption of the several groups, the 
Blackpool prices decrease moderately, and the Wrexham 
prices very considerably, and with fair consistency. Where 
such contradictory results exist it is not safe to carry 
deductions too far, but the main purpose of figs. 3 and 4 is 
already served by emphasising the extraordinary fluctuations 
in mean price with both rateable value and annual consump- 
tion. The points plotted representing averages for groups 
of consumers, the results for individual consumers are 
probably far more erratic. | 
Perhaps the most disturbing feature of fig. 4 is the 
considerable distance between points of the same series on 
the same ordinate, i.e., the considerable difference in average 
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price per unit paid by consumers taking the same amount 
of energy but using it in houses of different rateable value. 

Nor can this discrepancy be justified by attributing it to 
differences in load factor, for sometimes the difference is in 
one direction and sometimes in the other. It may be con- 
tended that these wide fluctuations are only temporary, and 
would be smoothed out if every householder developed to 
the fall his “ electricity consuming capacity.” Undoubtedly 
that is so, to a considerable extent. The rateable value 
tariff, like any tariff based on a minimum fixed charge, 
encourages free agate! "ag since the average price per 
unit then decreases rapidly, though the total amount of the 
bill increases. 

For example, a consumer subjected to 124 per cent. fixed 
charge on £50 rateable value and charged Jd. a unit, for all 
consumption, would have his total liability fixed on the 
following scale :— 


Total Mean 
9 — aen 
500 units 250d. 1,750d. 854. 
1,000 „ 500d. 000d. 2'0d. 
1,500 „ А - 1504. 2,2504. 1:54, 
2.500 ove 1,250d. 2,7504. 1714. 
5,000 „ өөө 2,5004. 000d. 0°84. 


This table shows several things. It helps to explain the 
extraordinary fluctuations visible in the preceding curves, 
for though consumption of extra units increases the total 
bill but slowly, it reduces the mean price per unit rapidly. 
If a consumer chooses to consume more energy without 
exceeding a certain maximum demand, there is every reason 
why he should receive his whole supply at an appreciably 
lower average price, but there is no justification for charging 
Messrs. A, В, and С at the average rate of 1:1d., 1:54, 
1°94. per unit respectively for equal annual consumption of 
1,500 unite in each case, just because they live in houses 
assessed at £30, £50 and £70 respectively. 

If the maximum demand in the several, cases were 
related definitely to the rateable value, the latter would be a 
reasonable basis, but it is only too well known to the average 
citizen that the rateable value of his house bears no relation 
to the number of his household or the domestic utility of the 
building. 
few of the factors determining the rateable value. Number 
and position of windows, nature of surroundings, number 
and habite of household are factors influencing the con- 
sumption of electricity for lighting and other domestic 
purposes. Where is the connecting link between these 
groups of factors? Admittedly, in & general way, higher 
rateable value means a larger house and larger maximum 
demand, but is there, in the first place, any definite relation 
between the two, and ought, in the second place, a consumer 
to be penalised just because, for one reason or another, he 
does not develop his electrical consumption in the manner, 
and to the extent which his rateable value indicates as 
possible? Surely the answer to both questions is in the 

ve. 

On the average for a whole district the rateable value 
tariff may be equitable, and in most cases where it is working 
it is equitable as between supply authorities and consumers 
as a body, but is this altogether unconnected with the facts 
that the tariff has only been in vogue a few years, and 
when it was put into force it was deliberately arranged to 
give what might be called average equity ?” In other 
words, is not the tariff very largely artificial with just 
that basis of reason sufficient to make it plausible and 
workable for the nonce ? 

The rateable value tariff must already be responsible for 
grave anomalies between the current consumption and bills 
of individual consumers, and such anomalies cannot be good 
for the development of the industry as a whole. In many 
cases the consumer has alternative tariffs which he can 
adopt if he feels himself aggrieved, but the alternatives are 
usually—if not invariably—such as to place either them or 
electric heating and cooking out of the question. The 
“ point-five" tariff is essential to healthy heating and cooking 
development, and some form of supplementary fixed charge 
is necessary if all units ars to be sold at the same rate and 
through the same wiring. The maximum demand system 
in a modified form is, in the writer’s opinion, the best and 

fairest possible. Every consumer is entitled to special con- 


District, size of garden; and assessor’s whim are a 


sideration of his case, since, after all, it is to meet the elec- 
trical engineers’ difficulties and limitations that any 
departure at all from the flat rate is required. 

The ordinary exposition of the Wright system: So 
much a unit for the first hour's use per diem of maximum 
demand and so much a unit after " ig muddling to the 
layman. Of course it is, and it is safe to say that a good 
percentage of canvassers who rattle out the phrase so glibly 
are unable to explain it. It is not necessary to raise the 
householder’s suspicions by this formula, nor is it necessary 
to install maximum demand indicators. It is, at this date, 
quite easy to estimate what will be the average maximum 
demand for any proposed equipment, and so to determine а 
fixed charge which shall be fairer to the consumer than the 
R.V. charge can be, whilst being, for the district as a whole, 
equally satisfactory to the station. 

Naturally, some consumers will take higher power at times 
than that to which they are strictly entitled, but, in the 
aggregate, this will not constitute a serious problem, and, 
over a year's working, all consumers will have benefited to 
much the same extent by this concession without the station 
having experienced any particular inconvenience. No doubt, 
besing the fixed charge on kilowatts installed, will check 
installation to some extent, but this consideration cannot, be 
held to justify imposition of an unfairly high fixed charge 
on a section of the consumers, as is necessarily the case 
where the rateable value basis is adopted. The latter has 
the effect of checking any installation at all! The R.V. 
bagis amounts to saying to the consumer : “ living ina house 
like this, with a garden like this, and in a district like this, 
you ought to consume so much current. If you don’t, you 
will have to pay dearly for what we do supply ; and, anyhow, 
your bill can’t be less than so much, and will be so much 
more before the average price is really cheap.” Expressing 
in words what the tariff does in fact, renders it sufficiently 
clear that whatever the business getting merits of the 
R. V. tariff, due to its being so simply expressed and under- 
stood, it cannot be regarded as a system likely to produce 
continuous and permanent development and satisfaction. 

In the Marylebone district of London the initial charge 
under the point-five tariff is based on £18 138. 4d. per 
calculated maximum demand of lighting, this calculated 
maximum being 70 per cent. of the watts installed (leas purely 
* convenience" lights). The average annual consumption of 


Mean O. per Unit. 


10 Ё 
l''4ed Charge per Алыс}, 


Fig. 5.—" PoInt-FivE” TARIFF BASED ON CALCULATED 
MAXIMUM DEMAND. 


consumers, subject to annual charges, ranging from £3 to 
£20, is then as shown in fig. 5, curve a, the mean price per 
unit ascending gradually and fairly smoothly as shown by 
curve B. Without dilating further upon this particular 
tariff, it is mentioned in illustration of the rationality of 
making the fixed charge depend directly on maximum 
demand. 

Whether the maximum demand be that for all purposes 
or that for lighting alone, or whether discrimination be made 
between the maximum demand for lighting and that for 
heating and cooking (each being charged at a separate rate) 
is a matter for the supply engineer to decide in each 
particular case. To achieve a satisfactory solation in the 
particular case is much easier than in the general or purely 
abstract case, where tariffs are concerned. The difficulty of 
explaining maximum demand systems to consumers has been 
much exaggerated; the whole problem can be much simpli- 
fied, while maintaining sufficient practical accuracy, by 
substituting estimated maximum demand (as a спар 
centage of installation) for actual maximum demand as 
measured by demand indicators. 


— e. , . ccc 
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Though much has already been written concerning the 
rateable-value tariff, the writer believes this farther 
contribution to be justified by the apparent tendency to 
consider an R.V. percentage the standard initial charge under 
a point-five tariff. This tendency could hardly fail to be 
inimical to the best development of electrical heating and 
cooking, and the present temporary check in these fields, 
and in the introduction of cheapened tariffs, affords an excel- 


lent opportunity to discuss whether recent developments 


have really been along sound lines. No consideration of 
avoiding risk and worry at the time of introducing a fresh 
tariff ought to be taken as justifying one which will not 
prove permanently satisfactory. 


LEGAL. 


AN INTERESTING WAGES CLAIM. 


JUDGE MELLOR, at the Manchester County Court on Thursday of 
last week, had before him а case in which an employer sued a 
workman, whom he had engaged, but who subsequently wrote 
that he could not fulfil the engagement, for one week's wager, and 
for a further week's wages in lieu cf notice, The defendant agreed 
to enter plaintiff's cervice in August, but a fortnight before he 
should have started he sent plaintiff a postcard to the effect that 
he could not fulfil the engagement. Plaintiff thereupon tried to 
get another workman to take the place of defendant, but he was 
unsuccessful, Defendant now pleaded that the engagement was 
not definitely concluded, and declared his belief that he was not 
liable, since he never entered on the work and gave notice that he 
did not intend to do so a fortnight earlier. | | 

Ніз Номосв found that there had been а breach of contract as 
the engagement had been made and not kept, but held that plaintiff 
was entitled to one week's wages only, and gave judgment to that 
effect, with costs, 


DUBLIN ELECTRICIANS FINED, 


THE Dublin Munitions Court has imposed a fine of £1 each on 
nine electricians for leaving work. It was complained against 
the men that they took part in a strike without having first had 
the matter of difference referred to the Board of Trade. Messre. 
Edmundson's Electrical Corporation, the employers, are con- 
tractors for Government work, and defendants were employed under 
them at a certain factory. The Court overruled an objection 
which had been raised that Mr. Bruty, Mesare. Edmundsons' 
manager, the complainant in the summonses, was not the 
aggrieved party, and announced that if a settlement were made, 
and the men returned to work, the fines would not be enforced. 


WAR ITEMS. 


The War and Station Engineers.—l.ike kindred organisa- 
tions, the Association of. Electrical Station Engineers has 
been adversely affected by the war. Approximately 250 
members have joined His Majestv's Forces, and many mem- 
bers have left station work to take up more remuncrative 
work in other sections of the engineering industrv, the 
majority going into the factories for munitions work. 4 
large number of station engineers have taken advantage 
of this opportunity for transferring their services to other 
departments of activity, where the opportunities for ad- 
veneemont and the remuneration are better than in station 
work. These men have been a great loss to the A. E. S. E., 
as they have been, we are informed, men of energy and 
spirit; the same тау be said of those who have joined II. M. 
Forces, though it is anticipated that they will resume their 
active membership when hostilities cease. Owing to the 
loss of men from the stations, chief engineers are, it is 
said, putting difficulties in the wav of further men leaving, 
and in some cases there have been certain instances of in- 
justice which the A. E. S. E. is at present actively investigat- 
ing. At the end of Мау last a meeting. was held of the 
A.E.S.E. London Committee and representatives. of the 
Associated Municipal Electrical Engineers (Greater London), 
when the A. E. S. E. again put forward the suggestion for 
the forming of a combined committee to which all differ- 
ences which occurred in stations in the London district 
could be referred, and the matter is still under consideration 
by the X. XI. E. II. The set-back which the A. E. S. E. had to 
contend with in the early months of the war has been 
practically overcome, and new members are joining at a 
satisfactory rate. ^ The greatest progress has been made in 
the Newcastle-on-Tyne Branch, which has lately become 
verv active and has been successful in obtaining some con- 
cessions with regard to cancelled holidays, etc., for the 
members. Negotiations are still proceeding with regard to 
increased salaries, Since Januarv of this vear a monthly 
circular, entitled Progress," has been sent to all mem- 


bers of the Association, in which discussions on subjects of 
interest are published. This circular was started chiefly for 
the benefit of members who аге scattered in different parts 
of the country and are a long distance from the important 
centres, and, in consequence, cannot attend meetings. The 
A.E.S.E. is continually making efforts to better conditions 
in individual stations and has generally effected some im. 
provement in each cáse. 

The War Spirit in Australia.—Mr. P. Pringle, chief 
engineer and general manager of the Electric Supply Com. 
pany of Victoria, Ltd., Ballarat, who, as most electric supply 
men will remember, left these islands some years ago to take 
up his present position in Australia, has sent us a large 
poster card which has been designed by a prominent Mel- 
bourne engineer, who is circulating it at his own expense. 
The object of this poster, which we reproduce below, is 
obvious. As our readers will have gathered from our fre. 
quent references to the anti-enemy attitude in Australia, 
feeling runs extremely high out there in regard to trading 
with the enemy, both now and after the war. The verv 
prospect of ever again finding it necessary to deal with 
German firms or their representatives and handling German. 
made goods is as the effective administering of an emetic 
in its consequences. Therefore, it is not surprising that this 
verv plain-spcaking poster is being freely adopted in Australia 
by business firms. Mr. Pringle expresses the hope that the 
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“ Lusitania " German Firms 


sentiments that it sets forth will be approved of bv the Home 
firms, and judging from what we hear them say, and the 
correspondence that reaches us, he is not far wrong in regard 
to many of them. The last clause of the policy, as printed 
on the right-hand side of the poster, is not strong enough 
for Mr. Pringle. In his opinion nothing short of a “ national 
appeal" should ever again allow enemy goods to enter 
Australia, and that he is not by any means alone in this 
idea may be gathered from the following resolution 
which he moved at, and secured the adoption of by, a 
recently held meeting of employers:— That in the interests 
of the Empire this Association supports and approves of 
prohibitive restrictions being placed bv the Federal Govern- 
ment on the importations of enemy goods into Australia, 
and urges that such restrictions remain in force until a 
national appeal calls for reconsideration of the matter.’ 
Mr. Pringle voices Australian feeling thus:—'' The inde- 
cision of the Home Government much surprises us out here." 

Foreign Electrical Firms and the Manufacture of Muni: 
tions.—It has become an exceedingly bitter pill for the 
Germans to swallow that certain electrical and other 
firms in the United States have manufactured muni- 
tions of war for the British Allies—a fact which has been 
discussed in this country and is well known throughout 
the world. But an instance has arisen in Europe which 
has been eagerly seized. upon by a Frankfort newspaper (the 
leading commercial and industrial organ in Germany) as 3 
glorious example of “ industrial neutrality,” as it is termed. 
The case in question is that of the Swiss firm of Brown. 
Boveri & Co., from whose annual report for 1914-15 a sen- 
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tence has been extracted-which, it is said, will be read with 
equal attention in Germany and the United States, although 
with very different sentiments. The sentence runs:—'' The 
branches of manufacture remained entirely unchanged dur- 
ing the past year. In particular, the company took up no 
new branches of any kind during the war and in connection 
with it. The company strictly refrained from any manu- 
facture of war material in so far as the question was not to 
concern orders for the Swiss confederation.” Such a state- 
ment, the Frankfort newspaper declares, is all the more 
noteworthy because the matter affects an undertaking of the 
heavy electrical industry which is specially suitable for being 
transformed into one for the production of war material. 
The newspaper proceeds to remark that the possibility was 
open to earn large war profits—it was open to all—for the 
Swiss company would not at all have needed to favour one 
party of belligerents at the cost of the other, as war material 
could have been delivered to all (!) yet the company 
“ strictly refrained from any manufacture of war material.“ 
This point of view is held by the German newspaper to be 
highly un-American," as is sought to be shown by the 
quotation of a second case, where a certain neutral country's 
orders, offered in the United States, are stated to be only 
acceptable provided that the country in question is on the 
side of Great Britain and her Allies. Yet it was reported 
about two months ago that German contracts for munitions 
were being executed in the United States and the deliveries 
forwarded to South America for re-exportation to the Father- 
land via Holland and Denmark. We are, however, not 
particularly concerned with this side of the problem. What 
is, however, of great importance is the fact that compara- 
tively small nations which are co-terminous with Germany 
have the fate of Belgium before their eyes, and they have 
been frequently warned to be circumspect in their attitude 
towards Germany. Under the circumstances these small 
nations, or their engineering firms, for obvious reasons 
would not undertake to manufacture munitions for the use 
of the central powers, whilst their proximity to the latter 
would act as a deterrent to any production of war material 
for the British Allies, even if the engineering firms in the 
comparatively little countries were willing to contract for work 
of this kind. It is far from our intention to suggest that the 
Swiss company in question would work for either one com- 
bination of nations or the other. No doubt all Swiss firms, 
having regard to the enormous consumption of small arms 
and gun ammunition in the present war, together with the 
part played by heavy guns, are strained to the utmost of 
their capacity in meeting the requirements of their own 
Government in munitions so as to provide against any 
possibilities of the future, and in so far as labour, which is 
extremely scarce owing to the mobilisation, is available. 
Apart, however, from this point of view, it has to be remem- 
bered that the Baden company possesses extensive interests 
in Germany, including the subsidiary company of the same 
name at Mannheim, and material interests may be expected 
to carry a considerable weight in the present times. It is 
scarcely necessary to state that the German newspaper does 
not inform its readers whether the Mannheim company 1s 
or is not produ ав war material; nor does it sav that it 
would be possible for long-rahge guns on German territory 
to reach Baden, provided that no mountain chain offering 
an adequate obstacle intervened between the two districts. 
As a consequence the German contention that the Swiss 
company could have delivered war material to all the belli 
gerents falls to the ground. It would have been possible to 
forward supplies to Germany or Austria, but for the reasons 
stated any such deliveries to the other group of nations 
would have been out of the question. 

Osram-Robertson Red Cross Van.—The illustration here- 
with shows the ambulance van presented to the St. John's 
Ambulance Association by the Osram-Robertson Lamp 


Works, Ltd. 
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the driver and an attendant, and the design of every detail 
of the equipment conforms to the latest and best practice. 
The van was photographed outside the Osram-Robertson 
Lamp Works at Hammersmith, but it is now doing valu- 
able service. 


The German War Loan.—The “ Ironmonger ” states that 
the following were subscribers to the third war loan to the 
amounts stated: 


Siemens & Siemens Schuckert Companies ... £650,000 
The War Metal Co. РР ay ds ... 250,000 
Auer Incandescent Gas Light Co., Berlin 125,000 
Duisburg Cable Works . Sans (y 100,000 
Hackethal Cable & Wire Works, Hanover 50,000 
Engineering Works, Ehrhardt & Sehmer, 

Saarbrücken . 20,500 


Electricity Works Employés.—Three workmen employed 
at the Eccles Corporation's electricity works resigned re- 
cently, and the Electricity Committee has directed the Town 
Clerk to communicate with the Minister of Munitions with 
a view to preventing its workpeople going to other employ- 
ment except by consent of the Corporation. 

Controlled Establishments.—The Minister of Munitions. 
has declared 264 additional factories as controlled establish- 


ments, bringing up the total to 979 on October 4th. 


OUR LEGAL QUERY COLUMN. 


^' INTERESTED "’ writes :—'' A local authority having power to 
Wire consumers’ premises, sell and hire electrical apparatus, 
etc., appoint a selling agent. The agent, who lives within 
the borough boundary, purchases a number of second-hand 
motors, at an agreed price, from the Corporation in question. 
for the purpose of re-selling. Is it essential for the authority 
to whom these powers have been granted to satisfy them- 
selves that their agent only re-sells to persons residing inside 
the borough, and for use on their singly? ji : 

„Without knowing the exact terms of the Provisional 
Order under which the lighting authority in question sell and 
hire apparatus, it is difficult to say whether the proceeding: 
referred to in the query is legal or not. If they were autho- 
rised to sell" generally, without qualification, it does not 
appear that their right to do so can be limited to consumers 
or other persons within the area of supply. If they have 
power to sell at all, it would not seem to be illegal for them 
to supply motors, second-hand or new, to an agent within the 
district wholly irrespective of the use to which he proposed: 
to put them afterwards. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


AMENDMENTS. 


RUSSIA.—As a result of negotiations between the Britislr 
Ambassador in Petrograd and the Imperial Russian Govern- 
ment, it has been decided that Russian Consular Officers in the 
United Kingdom and in British oversea territories will, as from 
August Ist, issue visa and legalise free of charge certificates of 
origin covering goods of British origin exported to Russia. 

he Russian Government have decided that the prohibition 
of the exportation of steel and lead by all land and sea fron- 
tiers of European Russia applies also to manufactures and 
alloys of these metals. 

BRITISH HONDURAS.—Under a new tariff which has. 
recently been put into force a duty of 15 per cent. ad valorem 
is levied on all goods not separately mentioned in the tariff; 
this rate will apply to a considerable nuinber of electrical and 
sunilar goods. 

SIBERIA.—It has been decided that importation of the fol- 
lowing goods into Siberia via Yenesei River may be allowed 
free of duty :—Cast-iron in pigs, scrap and filings; manufac- 
tured iron (bar iron, etc., ingots, pigs, iron rails, sheet and 
plate iron, shaped iron, etc.); tinplate and sheet iron painted, 
varnished, galvanised, or coated with common metals; steel 
(in bars, billets, scrap, sheets, shaped steel, etc.); tin (1n pigs, 
rods, scrap, sheets, even polished and amalgam); boiler- 
inakers’ wares of iron or steel, and pipes and connected parte 
of iron or steel; wire of iron or steel; machines and apparatus 
complete or incomplete, fitted together or in parts, of cast- 
iron, wrought-iron or steel, with or without parts composed 
of other materials, even if combined with copper to an extent 
not exceeding 25 per cent. of the total weight of the machine; 
also spare parts of such machines and apparatus composed of 
the same materials imported together with the machines and 
apparatus. 

NORWAY.—The Norwegian Customs Department have 
decided with reference to their prohibited exports that alloys 
of metal are not prohibited to be exported unless they are 
specially mentioned in the list of prohibited exports, as, for 
example, “antimony and alloys" and,“ copper and alloys of 
copper with common metals." This decision, however, only 
in which the constitution of the alloys 1s 


applies to cases 1 | 
normal. In cases where a metallic alloy contains an unusual 
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amount of а metal of which the exportation is prohibited, the 
prohibition is to be applied to such alloy also. In doubtful 
cases, the exporter will be required to prove that the constitu- 
tion of the alloy is normal. 


AUSTRALIA.—The Board of Trade has received from the 
High Commissioner for Australia a statement as to the method 
of paying duty under the new Australian Customs Tariff on 
advertising matter sent to Australia through the post. This 
matter, which is taken to include catalogues, prospectuses, bill- 
heads, labels, etc., etc., is dutiable if of United Kingdom 
production at the rate of 8d. per lb., or 35 per cent. ad 
valorem; or, if produced elsewhere, at the rate of 10d. per 
Ib., or 40 per cent. ad valorem. In each case the rate appli- 
cable is that which produces the higher duty, but it will be 
found that, with very rare exceptions, the duty may be pro- 
perly assessed at the specific rate (8d. or 10d. per Ib.) on such 
matter imported through the post. ; 

2. The rates mentioned apply to all the advertising matter 
and other articles referred to above, whether introduced 
through the post or otherwise, and even when forwarded in 
single copies per post addressed to individuals, except in 
cases coming under paragraph 5. 

3. In the case of advertising matter sent through the post 
to individuals the duty may be paid by any of the methods 
specified hereurider :— 

(a) The total weight cf any one mail may be ascertained 
by a consignor, and the duty payable as mentioned in para- 
graph 1 may be remitted in one sum to the Deputy Postmaster- 
General of the State to which the advertising matter is 
addressed. In such cases a notification that such remittance 
has been made should appear on each packet. 

(b) The duty may be paid on the same basis as in (a) by 
the consignor’s agents in the Commonwealth. 

(c) Duty stamps may be affixed to each package covering 
the amount of duty payable on same. These stamps may be 
purchased in denominations of 4d., Id., 2d., 3d., 4d., 5d., 6d., 
Td., 8d., 9d., 10d., lld., and ls., from the offices of the 
Commonwealth of Australia in London, 72, Victoria Street, 
London. S.W. The Duty Stamps must be cancelled by the 
sender before dispatch by writing or stamping the date across 
the face. 

(d) If none of the above methods be followed, postal sur- 
charges will be made in the Cominonwealth to cover the duty 
due on each packet. 

4. For the purpose of paragraph 3 (c) and (d) the following 
scale of charges on fractions of a pound weight has been 


approved :— 
If of United Kingdom 
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M. Up to 1 oz. Up to 3 oz. 
1d. "AE o » h8, 
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5. In cases where the total duty on anx one mail addressed 
by any one consignor to any one State of the Commonwealth 
does nof exceed 15., the payment of duty is waived. If there 
is reasonable ground for belief that this concession is being 
abused by the distribution of a consignment over more than 
one mail, the whole of the matter affected is to be charged 
duty. When this exemption is claimed for any consignment 
each package should bear an intimation that the total duty 
does not exceed 15. 

6. As the Imperial postage regulations do not allow any 
postal packet to contain any enclosure addressed to a different 
person at a different address. the use of Commonwealth Duty 
Stamps issued from the High Commissioner's Office is limited 
to packets sent to single addresses, and such duty stamps 
must not be used in connection with the dispatch of circulars, 
etc., packed together but intended for different addresses. 


China Covers for Switches.—In view of the necessity 
for economising in the use of metals, MEssBs. J. Н. TUCKER & Co., 
of King's Road, Hay Mills Birmingham. have drawn our attention 
to & line of china-covered flat type switches which they are supply- 
ing in a variety of colours, to harmonise with surrounding wood- 
work, The "light oak" and mahogany coloured switches 
which they have sent us as samples, are admirable imitations of 
these woods ; dark oak and walnut can also be matched. and covers 
of this kind possess decided advantages over the usual white and 
b'a:k china covers, of which also the firm supplies large quantities, 


NEW PATENTS APPLIED FOR, 1915. 
(NOT YET PUBLISHED). 
Compiled expressly for this journal by Messrs. W. P. TuouPsoN & Co, 


Electrical Patent Agents, 285, High Holborn, London, W. C., and at 
Liverpool and Bradford. 


19.344. Connections of electrical conduits." F. W. Uren. September 20th. 
13.357. Electric. switches." F., C. STOCKEL. September 20th. 

13,388. * Electric switches." Н. Lucas & W. C. Токмек. September 20th. 
13,389. '' Laminated armatures for magneto-machines, cores for electric 


coils. and the like." H. Lucas & W. Н. EpwARDS. September 20th. 


13.415. Manufacture of electrical conductor or wire retaining bands and 
apparatus therefor.” E. FEWwKES. September 21st. 

13.436. Electric ignition of internal-combustion engines." J. W. T. 
Capetr & C. Percy. September 21st. 

13,438. “ Production of X-rays." Sir J. M. DAVIDSON. 

13,450. Thermic telephones and like instruments." PIETER DER LANGE AND 
NAAMLOOZE VENNOOTSCHAP DE NEDERLANDSCHE THERMO-TELEPHOON MAATSCHAPPIJ. 
September 21st. 

13,458. Keys of 
September 2151, 

13,169. Driving and controlling dynamo-clectric generators." W. F. 
WiLKiNSON & J. FiRTH, September 22nd. 


September 21st. 


electrical telegraph transmitters.” Н. E. Ашсоск. 


13,481. '' Dynamo-electric machines." F. A. Heys (Neuland Patents, Ltd.. 
U.S. A.). September 22nd. (Complete.) 
13,482. ** Dynamo-electric machines.“ F. A. Heys (Neuland Patents, Lid., 
J. S.A.). September 22nd. (Complete.) 
13,183. Dynamo-cleetric machines," F. A. Heys (Neuland Patents, Lid, 
U.S. A.). September 22nd. (Complete.) 
13,184. Dynamo-electric machines," F. A. Heys (Neuland Patents, Ltd.. 
U. S. .J. September 22nd. (Complete.) 
13,498. ©“ Electric lamps." F. Мело. September 22nd. 
13.504. * Electrical distribution systems.“ E. T. Wiiuttams. September 
22nd. 
13,555. © Incandescent electric lamps.“ W. J. HE&MGES. September 23rd. 
(Complete.) 
13,561. '' Dynamo-electric machines of the commutator type." С. 
SCHROEDER. September 23rd 
13,562. Dynamo-clectric machines of the commutator type.” G. 


SCHROEDER, September 23rd. 

13,568. '' Means for minimising sparking at break of a circuit containing 
inductance and capacity in series." T. F. WALL. September 24th. 

13, 600. Locking lamp socket." T. H. A. Brown. September 24th. 
(Complete.) . 

13.614. Electric selective devices.“ A. H. Morse & Iupo-EvRoPEAN TELE- 
GRAPH Co., LTD. September 24th. 

13.615. Supply of electric energy to wireless telegraphy installations." 
A. Н. Morse & IN po-EUROPFAN TELEGRAPH Co., LTD. September 24th. 

13,618. ‘Insulating: airtight joints for terminals of vapour electric appa- 
ratus."  Britisu WestincHuouse ELECTRIC & Manuracturinc Co., Lrp. (West- 
inghouse Electric & Manufacturing Co., United States). September 24th 
(Complete.) 

13.655. Automatic circuit-interrupting devices.“ 
L. SLATER. September 25th. 

13.679. Electro-magnetically-operated mechanisms.” 
tember 25th. 


A. pu PASQUIER & J. M. 


К. S. Laws. Sep- 


PUBLISHED SPECIFICATIONS. 


1914. 


19.809. PROCESS FOR PRODUCING THE LINING OF AN ELECTRIC Inpvetiox FUR- 
NACL. С. Brustlein. September 15th. 

20,908. ARRANSEMENTS FOR SYNCHRONISING APPARATUS HAVING SIMILAR PERIODIC 
Movements. W. P. Thompson (Soc. Anon des Telegraphes Edouard Belin}. 
October 13th. 

92.326. MERCURY Switcues. G. Wilkinson. November 9th. 


24.366. Fuses ок Cut-outs tor ELECTRIC Circuits. V. Hope. December 


|]. (Addition to 22, 57513.) 


1915. 


495. SELECTING DEVICES OPERATED BY CURRENT IMPULSES. O. Imray (Siemens 
and Halske Akt. Ges.). January 12th. 

553. ELECTRIC Locks AND SWITCHES FOR LIFTS. 
Ltd., and C. G. Major. January 13th. | 

863. SPARKING PLUGS TOR INTERNAL-COMBUSTION ENGINES AND THE LIKE. W. F. 
Grafton and W. G. Саігпеу. January 19th. 

982. ELECTRICAL APPARATUS FOR EFFECTING THER CHEMICAL COMBINATION OF 
Gases. С. С, Meigs. January 21st. (January 23rd, 1914.) 
= 1113. ELrcTRIC Switch FoR USE міти WricHING Scares. W. & T. Avery, 
Ltd., and R. R. Gibbs. January 23rd. - 

2,236. LLC TIC РЕрА1 SwiTCurs. Robert Bosch (firm of) February Ith. 
(July 29th, 1914.) 

2,2248, Exvectric WELDING. E. I. 
2151, 1914.) 

3.9834. ELECTRIC CONTROLLERS, 
M; rufactaring Co.). Mareh Ist. 

3,565. ARRANGEMENTS FOR OPERATING SwiTCHING Devices By ELECTRIC CUR- 
KENT IqPULSES. O. Imray (Siemens & Halske Akt. Ges.). March 5th. 


3,9977 ELECTRICALLY-DRIVEN. RADIAL-A RM DRILLING AND THE UKE MACHINES. 
Н. Wilkinson. March 13th. ` 

4,097. Propuction oF КохтсЕх Rays. 33 
(November lath, 1913.) 

6,196. COMBINATION ELECTRIC SWITCH AND FUSE. 
(dition to 8.45 14.) 


Smith, Major & Stevens, 


Heinsohn. February 11th. (February 


Igranie Electric Co., Ltd, (Cutler-Hammer 


E. Lilienfeld. March 15th. 


A. H. Short. April 26th. 


Strike at Schenectady.—A Central News dispatch 
says that 10,000 men employed in the workshops of the General 
Electric Co. at Schenectady, New York, struck work on Monday. 
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IT is universally recognised that the vast upheaval which 
is shaking the foundations of civilisation and engrossing 
the attention of all humanity will not pass away and leave 
things as they were. We shall find ourselves in a changed 
world, faced with new conditions, and with a very different 
outlook upon our surroundings; neither business nor 
pleasure will be “as usual ”—we shall have to adapt our- 
selves to conform with the new régime, and to bring our- 
selves into harmony with our environment as closely as 
possible. Efficiency in all respects must be our watch- 
word—efficiency in organisation, in production, in distribu- 
tion—and in order to attain efficiency every obstacle to our 
industrial and commercial progress must be removed, gently 
if possible, bat firmly in any event. We are only gradu- 
ally learning the lesson; our rulers have not yet dared to 
call upon us as a nation to make the supreme sacrifice and 
to attain the highest ideal of patriotism by subordinat- 
ing ourselves and our private aims and feelings 
absolutely to the imperative needs of our country—but the 
time is fast approaching when they will do so. It is an 
epoch in the history of our race—we trust, a triumphant 
epoch ; only those who merit victory can command it, and 
we confidently believe that the nation will prove itself 
worthy, as it has done before, and will shoulder the burden 
cheerfully and with unflinching determination to conquer. 

But it is not only in the ranks of the Army and Navy, 
or of the makers of munitions of war, that self-sacrifice 
must be manifested ; in every part of our social, domestic, 
and political life the welfare of the nation must be the 
predominant consideration, before which all private interests 
must give way. We are a conservative people—but we 
must learn to be progressive, bearing in mind that any 
hindrance to our progress must be ruthlessly flung aside. 
And surely there is no greater obstacle to our commercial 
welfare than the obsolete systems—if such they can be 
called —of coinage, weiglits, and measures that handicap 
our intercourse with foreign nations and impede the 
development of our trade, to an extent that is fally 
realised by few. We have for many years advocated reform 
in this connection, and we believe that the return of peace 
will afford an ideal and unique opportunity to bring it about 
—an opportunity such as may never recur. 

In normal times, a great objection to the adoption of 
new weights and measures has been the “dislocation of 
trade " that many feared would ensue ; now that our export 
trade has undergone a compound fracture, surely no one will 
hint at dislocation. The mind of the country is aroused ; 
men and women in all ranks of society are alert, they are in 
a mood to receive new ideas, and to consider them without 
that tendency to prejudice with which we are afflicted in 
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time of peace. Now, then, is the time ; and we earnestly 
call upon all advocates of efficiency and reform to aid us in 
our efforts to convince the opponents of change that it is 
their duty to accept new systems of weights, measures, and 
coinage, for the sake of their country’s welfare. 

Daring the past month we have been preparing to open a 
campaign for this purpose, with the results which are set forth 
elsewhere in this issue; the prospects are far more favour- 
able than we had dared to hope, and we are encouraged to 
believe that at least one great blessing may perhaps be 
gathered from this otherwise accursed conflict of the 
nations —the reform of our units. | 

While our inquiry made no pretence of being exhaustive, 
it was addressed to very diversified classes of firms, and the 
answers appear to be derived from all parts of the field 
embraced; they may therefore be taken to represent the 
opinions of a fair sample of the British manufacturers 
belonging to, or connected with, the electrical industries, 
and this view is strengthened by the fact that the propor- 
tion of ayes to noes has remained roughly constant from the 
time when they began to come in. Many of the replies 
were accompanied by interesting letters, a ‘selection from 
which will be published in due course. à 

We may observe that, while we have here coupled the 
metric System and decimal ooinage under one heading, we 
do not suggest that they are necessarily combined or inter- 
dependent ; either could be adopted without the other, and 
it is interesting to note that although the numbers respec- 
tively for and against these two items are approximately 
equal, many of our correspondents favour one whilst object- 
ing to the other. In view of the necessity of economising 
clerical labour after the war, we are disposed to regard the 
adoption of decimal coinage as of importance second only to 
that of the metric system. No one who has lived abroad 
for any length of time will dispute the assertion that facility 
in dealing with deoimal coinage is acquired in а very few 
days, and that the simplicity of the system endows 
it with immense advantages over our awkward 
sub-divisions, rendering many calculations almost 
automatic. Similarly, it is to those who have had extended 
experience of the use of metric weights and measures that 
we should turn for guidance; and their verdict is unani- 
mous. Most of the opposition to both systems is, we 


believe, founded upon lack of acquaintance with their true 


merits, and upon erroneous ideas regarding the difficulty of 
adopting them in office and workshop ; we shall endeavour to 
convince the sceptics, asking them in the meantime to preserve 
ап open mind, and to weigh jadicially the pros and cons. 


THE copper market Has maintained a 
pretty uniform appearance of firmness, 
and it has become increasingly evident during the past few 
weeks that producers in America are in a position in which 
they can practically enforce their own terms. The fact that 
the financial centre of the world has, as one of the results 
of the war, practically left this country and settled itself in 
New York, is bound to play a more and more important 
part in the furtherance and extension of speculative 
operations across the Atlantic in all directions where 


Copper. 


the abundant supply of capital becomes a necessary ассев- , 


sory. So long as London regulated the world’s mone 
market, so long were American speculative interests, whic 
were dependent upon the money market for carrying out 


their plans, continually thwarted, besides having their plans 
of campaign rendered the more difficult to arrange owing 
to the necessity of taking the London money market into 
their calculations. All this is now a thing of the past, and 
America, by drawing gold by the tens of millions from 
Europe, has assumed a financial superiority which her most 
enthusiastic financiers never foresaw. America can now 
finance copper by the hundred thousand tons if she chooses 
to do so, without any undue anxiety regarding the imme- 
diate consequences, and the outlook for the copper market 
has, therefore, undergone a fundamental alteration with the 
recognition of this fact by leading producers across the 
Atlantic. There is no longer any pretence made that con- 
sumption is absorbing output. Leading American smelters 
and refiners, indeed, state that they are accumulating stocks 
at their refineries, but they add that financial conditions are so 
altered that they can easily afford to pursue a policy which, but 
for the war, would have landed them inevitably, and in a short 
time, in an uncomfortable situation. Trade buying is pretty 
good, but naturally enough falls far below that of normal 
times, if only for the reason that Central Europe is cut off 
from the rest of the world. There is not much speculative 
interest taken in the London market ; indeed, there is no 
money in this country available for speculation, and there 


` will be less and less as the drain of capital proceeds without 


cessation. The Americans may continue to accumulate 
copper until the end of the war (whenever this may be), but 
if they are going to finance a tonnage increase at the pre- 
sent rate from now until then, there seems under the pre- 
sent somewhat disconsolate surroundings the chance of 
sufficient copper being piled up across the Atlantic to supply 
the entire world’s requirements for many months ez stock. 
It is useless to attempt to forecast the future under the 
topsy-turvy conditions prevailing to-day; but for the time 
being entire control of the situation seems to be vested in 
producers. 


е» — apa 


A REPORT prepared by another party 
gr Appeal hag of munition workers who have been to 
5 the Front, makes an urgent appeal on 
Munitions, behalf of the Forces for more shells, 
more high-explosive shells, more 
galvanised iron to make roofs for the trenches, more 
expanded metal to hold up the sides, and more cable for 
communications. The men called for more of this, and 
more of that, but the deputation also saw the need as well 
as heard it expressed, and they appeal to everyone without 
exception, to give their best efforts and maintain such a 
record that the results will sustain all wants at the Front. 
The report, which is signed by representatives of the Steam 
Engine Makers’ Society, United Brass Founders’ Society, 
the Amalgamated Society of Engineers, the Electrical 
Trades’ Union, and the Boiler-makers’ Iron and Steel 
Shipbuilders’ Society, says among other things :— 
* Industrial stoppages, for no matter what motive, cause 
great indignation. Our troops feel that, while they toil 
and fight under the full stress of modern military conditions, 
it is wicked and wrong for anyone to impede their supplies. 
Every course of action, whether by employers or men, that 
resulta in a limited output is regarded with the same detesta- 
tion." Further: Nothing more inspiring than the sight 
of our men at the Front can be imagined, and we return 
from our tour with a single desire—to do all in our power 
to maintain and increase the supplies on which the success 
of their heroic endeavours depends, and without which all 
they have been giving, and must still give, will have been 
given in vain." 

We trust that such words as these, telling such terrible 
truths, will burn their way into the minds and hearte of all 
who have in hand any work whatsoever, the expediting of 
which may help to back up those who are fighting for, or 
with us, on so many Fronte. Such testimonies should not be 
merely printed once in the morning newspapers, to be over- 
looked among the other important matters of the day, or 
circulated in a “ report to members," to be put out of sight 
after once perusing ; they should be used as effective posters, 
printed in big type and placed on hoardings wherever vital 
manufacturing operations are proceeding, and in the thousand 
munitions factories too. 
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THE ELECTRICAL INDUSTRY IN THE 
UNITED STATES. 


By “ CONTANGO.” 


[This article contains a general view of present conditions, with 
some specific facts of interest to the manufacturer and central 
station manager alike, The author is a well-known financial 
writer of Chicago and New York, who also specialises on electrical 
matters, and who has just come safely through the War Zone.] 


IT is generally said in the United States that advertising 
bills are always the last to be paid, be it by manufacturing 
concerns or by big corporations. Whether this is the case 
in England, and why it is so in the United States, one does 
not know. But one does know that when times are bad 
and business is poor, in nine cases out of ten the advertising 
appropriation is the firat to be cut, and also that the only 
man who does good business at such a time, and progresses 
in spite of depression, and the cut expense at any cost 
policy of his fellows, is the odd man who persists in sticking 
to it with his advertising. It is unusual, because, of course, 
he is the unusual man. This being the case, and it 
certainly is so in the States, in the opinion of one who 
derives his opinions from 25 years of observation, it may be 
stated that one and all of the great American corporations, 
industrial and public utility, started this year with a sub- 
stantial cut in their annual appropriation for advertising. 
Let me give a succinct example of what this means. One of the 
great Chicago public utility companies has been accustomed 
for several years past to spend $260,000 a year on adver- 
tising put ont by its advertising department, not to mention 
considerable in addition authorised by the executive 
department; but in January this year, when considering 
the Budget with a view to the future, it cut that figure by 
jast about $50,000. Has the business of 1915 во far 
justified this, and was the economy a wise one? To the 
first question the answer must be Yes"; to the second 
ав a general proposition, the answer must be “ No,” and, in 
this particular instance, also ** No," because there has been 
a betterment in the autumn outlook in the States for the 
first time since 1912. "Therefore, continuous advertising 
would have been better. 

Literally, as far as the electrical industry is concerned, there 
has been poor business, with a rather poor outlook since the 
middle of 1913 up to August of this year. Even the most deter- 
mined boosters have allowed this “on the quiet,” if not in 
public. The year 1918 closed with the tide decidedly at 
the ebb and business very dull. Then the beginning of 
1915 showed a very slight turn with, however, a consider- 
ably larger volume of business than at any time in 1914. 
Thongh the American experts showed a big jump towards 
the closed of 1914, the electrical industry was not respon- 
sible as yet for mach of this. Provisions and grain and the 
steel companies had the lion’s share. However, there are 
very many manufacturing concerns identified with the 
electrical and kindred industries rushed at this time with 
war orders. To what extent this benefits the industry as a 
whole is a moot question ; in ordinary times there would 
have been extreme difficulty in filling normal demands of 
central station systems and of electrical plants in all parte 
of the country, also the dealer in electrical supplies would 
have been hard put to it to get any orders through, but 
until just recently the central station systems and other 
electrical plants, as well as the dealer, not been in the 
market to any extent; moreover, it must be noted here 
that while an increase in the use of electric power is steadily 
maintained by a change from steam, or by installations in 
new factories, yet, owing to the shutting-down of activity in 
many industrial lines, this development has not gone 
ahead as fast as usual. The point to consider in a broad 
way is, assuming the war to last for a considerable time 
longer, to what extent will the United States become the 
workshop of the world? England is more and more taken 
up with war needs in all branches of trade, so for that 
matter is France, and so will be any nation engaged in the 
conflict. Germany doesn’t count, because her ability to do 
anything outside of herself has been completely crippled. 
This, then, bears on the immediate future to the extent that 


no man can tell at all what will happen in regard to the 
expansion of the electrical industry from the manufacturer's 
point of view by reason of the electrical needs of other 
nations. As to the central station, capital has for two 
гаг been withheld from the development of this branch. 

xtensions, as well as new projects, have been held back. 
Combination and consolidation of plants into systems 
have remained dormant. The usual capital released would, 
therefore, bring about tremendousexpansion. But the question 
is, where is the capital to come from? As a rule it has flowed not 
only from England but from other European countries, or at 
any rate to the extent that international finance has played a 
sufficient part in American affairs to set free home capital 
in large quantities, both for the manufacturing end of the 
industry and the development of new centres of generation. 
Bat there is no such international finance these days. 

There are in all parts of the country hydro-electric 
developmenta which it was intended to put into operation 
long ago. In the big centres of population the increase in 
building and new additions is beginning to crowd the 
existing generating stations. It must never be forgotten 
that the population is always increasing, and in the United 
States the growth of cities is extraordinarily rapid. All 
this increase in growth calls for an ever-increasing electrical 
supply, and the increase in the use of current means 
corresponding increase in the manufacture of transformers, 
cables, everything connected with the transmission of 
* juice" in fact, and then comes the increase in the use of 
appliances, devices, lamps and electrical conveniences of 
every kind. In the United States everything is electrical. 

In point of fact, the electrical supply men, and even 
manufacturers, have said “ nothing doing," when asked how 
business has been, at any time during the past two years. 
The outlook, however, is rather different now, for there is 
pressure from within and from without. If investors will get 
over their timidity and let their money go to help supply, 
even a portion of that daily five million dollars which it 
is estimated is needed at this period by the electrical central 
station industry as a whole, then there will be a tremendous 
forward movement in the United States, the signs of which 
are already slightly indicated. 

One thing good has happened from the forced economies 
of the last two years, and that is the large organisations 
have learnt exactly where there has been waste and where 
hidden extravagance has gone on unchecked. Many cor- 
porations offered prizes to their employés for suggestions as 
to where a saving might be effected. This brought out all 
manner of unsuspected leaks. To be specific, one corpora- 
tion used to allow each of ita departments to handle its own 
stampe practically just as the head of the department would 
instead of having a central mailing department. This 
has now been established, and the result is a very remark- 
able saving in the stamp appropriation. Specific details 
such as these are given to show how very thoroughly in the 
past two years there has been a house-cleaning with the 
American corporations and industrial concerns. In con- 
clusion, it may be stated most emphatically that the elec- 
trical industry in the United States has weathered the past 
two years of stress better than any other section of the 
industrial world. As to the central station systems, they, 
too, have for the most part kept up their interest and 
dividends. The number of failures has been comparatively 
small, though, of course, to achieve these results they have 
had to reduce their force of employés very considerably in 
all,sections of the country. 

The outlook, then, is good, better than it has been for a 
couple of years, and it is quite possible that the future may 
be one of very extraordinary growth, at any rate so far as 
the manufacturer is concerned. The English reader now has 
the facts before him as to existing conditions in the States 
and can be 8» guided. 


New Diesel Engine.—A new type of Diesel engine has 
jast been completed at the works of Messre. Franco Toei, at 
Legnano. It is of 1 000 H.P., and is intended for electrical work 
at the Government docks at Taranto. The engine, which is stated 
to embody several improvements, is of the four-cylinder, two-cyole 


single-acting type. 
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ENGINEERING AND OTHER SOCIETIES: 
THE 1915-16 SESSION. 


We have made inquiries of the secretaries of various 
engineering and other scientific societies and organisations 
with reference to arrangements for the session which i8 now 
beginning. While many familiar faces will be missing 
owing to the war, in only a few cases has it been found 
necessary to make any material alterations so far as the 
holding of meetings is concerned. Meetings of graduates 
and students would hardly be expected at such a time when 
men of eligible age are either with the Forces or engaged 
upon engineering munitions work. We give below the 
result, of our inquiries : — 


Institution of Electrical Engineers, —The Institution will hold its 
ficst London meeting for the session on Thursday, November 11th, 
when Mr. P. C. Sparks, the new president, will deliver his inaugural 
address. Tae London and provincial Sections will meet pra^tically 
as usual, but it may happen that one or two of the Local Sections 
will slightly reduce the number of meetings. The number of 
members of all classes with the Forces is at present 1,100. 


The arrangements for the first half of Session are as follows :— 

November 11th.— Mr. C. P. Spatks's Presilential Addcess. А 

Nove e A. B. Field, Diffloulties of Des'gn of High Speed 

December eh. Mr. J. R. Beard, The Design of High-Pressure Distribu- 
tion Systems.“ : 

January 18th, 1916.—Prof. Miles Walker, The Predetermination of the 

Perfo-mance of Dyaamo. Electric Machines.“ 
January 27th.—Mr. N. W. Storer, “ Tbe Possibilities in the Design of D.c, 
Traction Motors, &c,”’ 

The Institution of Civil Engineers.—The sessional meetings of 
the Institution will be held fortnightly as last year. The papers 
submitted for discussion in the early part of the session will include 
several communications on the question of wave-action in har- 
bours, and papers on “ Economy in Turbines and Condensers,” The 
Panjab Triple Canal Project,” "Tbe Main Drainage of Cairo, and 
the Rangoon River-Training Works.” Naturally, the meetings will 
be considerably affected by the war, and following the course 
adopted last year, it is not proposed to hold Students’ Meetings. 
The secretary (Dr. J. Н. Т. Tudsbery) already has a note of the 
names of some 1,500 of the members and students of the Institution 
who аге in naval and military service, and it is probable that a 
larger number is so ocoupied in transport and munition work of all 
kiuds that, for the time being, their attention must be altogether 
withdrawn from participation in the work of profeesional 
societies. 

Institution of Mechanical Engineers.—A list of dates of meetings 
has just been issued. The first meeting takes place to-night, as 
already announced. Approximately 610 members of all classes 
of the Institution are serving in the Army or Navy. 


Association of Mining Electrical Engineers.—It is not at present 
contemplated that the usual arrangements for branoh meetings 
during the forthcoming Session will be altered consequent upon 
the war. The branches mak; their own arrangements regarding 
their meetings. So far as has been ascertained, 79 members of the 
Association are serving with the Imperial Forces. 


Institution of Mining Engineers. — The general and annual general 
meetiugs of this Institution will be hell next year, as usual, but 
the dates have not yet been fixed. About 250 members are at 
present serving with his Majesty’s Forces, and we regret to learn 
that 20 members have been killed in action. 


Faraday Society.—No particular alterations are being made in 
arrangements for the forthcoming session. A meetiug isto be held 
on Tuesday next as announced to-day in your" Forthcoming Events.“ 
The society will hold & general discussion on " The Corrosion of 
Metals,” the date of which will, in all probability, be early in 
December. Farther details with regard to this meeting will be 
available later. A register is in course of preparation of members 
serving at the Front or serving Н.М. Government in other ways. 


Junior Institution of Eagineers.—The m:etinga will be held as 
usual; the m nthly one on the second Monday in the month, and 
the weekly ones every Friday. Approximately 185 members have 
joined the Forves, The following arrangements are announced ; — 


Frag. October 22nd.—'' Safety Precautions for Transmission Machinery,“ by 
r W. V.H Capps. 
Friday, October 29tb.—'* Electric Clocks,“ by Mr. W. B. Prin oe. 


Association of Charge Engineers. — The Session opened on Wed- 
nesday last with the presidential address of Me. Frank Bailey. It 
has been only with great difficulty that arrangements for the 
Session have been made. All the usual Socials have been dropped 
for the year, but a date has been provisionally fixed for the Annual 
Dinner "in the hope that we may have good cause for rejoicing.” 
Many members have resigned previous positions and entered upon 
service in munitions factories ; some are in the R. N. A. S., and others 
in o?her branches of the Force. The following are some of the 
fixt 1res for the Session: 

December 8th.—Mr. A. E. Penn on! Ammunition Manufacture.” 


Jannar lith, 1916.—Mr. W. H. Booth on Limit Gauges and their Appli- 

cations.” 

Februa y Yıh. -Mr. Wifzd B;oke3 ол "Mu'tiple Eff, ot and Systems o! 
Refrig ratioa.” 

March 8 h —Mr, W. Н. Petty on '' Lubric.tiog Oils. 

Mirch 3th —Anouel Dinner. 

Apr. 12th.— Mr. Gerald Stoney on Stam Tur ines.” 


Society of Engineers (Inc.) .— Meetings will be held as usual 
No alteration was made last session, and the attendances at meetings 
were quite up to the average. The list of members with 
the Forces is very incomplete, containing the names of only 42 
gentlemen. — 

North- East Coast Institution of Engineers and Shipbuilders.— 
No alterations are contemplated inthe mæting arrangements for 
the Session, beyond that the meetings of the Graduate Section 
will be curtailed owing to the fact that a large number of 
Graduates are away on Astive Service. The active Session of the 
Institution begins on Friday, the 29th inst, when Mr. Herbert 
Rowell, president elect, will deliver his presidential addreas. 
The following and other papers will be read on dates to be 
announced :— 

“The Time Element ia some Ship Calculations,” by Prof. J. J. Welch. 

** Notes on Ship Model Ex perime ats,“ Rac ‚В. ет. 

“The Bduoation of Youths before ani during their Apprenticeship," by 

Principal V. A. Mundella. 

% The Organisation of Works,” by Mr. P. B. Newell. 

"Ihe Standardisation of Stability Curves," by Mr. Wilfred Ayre. 

Ro far as is known the number of members serving with the 
Forces is 150. 


Manchester Association of Engineers, —The coming session will be 
оз practically the same lines as those of previous years. The inaugural 
address of the President (М. Samuel В swell) waa delivered on 
Saturday last. Other items in tha Syllabus are as follow :— 
October 23rd.— Prof. J. E. Pe*avel (Manchester University), on Notes on 8 »me 

Recent Researchez.“ 

November 18th.—Mr, C, E, Stromeyer on ‘'Soiense aud Practice in Engi- 
neering.” 

Nov smber a Н. J. Moy:ey on Design and Application of Ball 

rings.“ 

December 18th.—Topical Discussion Evening. = 

January 8th, 1916.—Mr. Alfred Etche'ls on The Importance of Uniform 
Condi:ions for Engineering Operations and Industral Work." 

senna? 2 ind. —Mr. Е. L. Kheai on Cast-Iron : The Strength and Properties 
of Castings.“ 

February 12th —Mr. G. E. Windaler on Oil Engines.“ 

February nue Ernest F. Lange on Cast Steel as a Маізгіа! of Соп. 
struction.” 

Maroh 1lth.—Mc. James Tinto on Iadia-Rubber and Ba'a‘a Belting as Con- 
veyor and Power Transmission Belts.” 

March 25th.—Report of the Tool St zel Research Committee. 

Post Office, Telephone and Telegraph Society of London.—The 
membership of this Society is open to both sexes. About 50 male 
members have joined the Forces. The Society was reorganised on 
ita present basis for the 1913-14 session, and the membership would 
have increased but for the war, which depleted the staff eligible for 
membership and caused additional demands upon those remaining 
behind, The following arrangem mta have been made: — 

October 25th.—Presidential Address by the Postmaster-Genera!, followed 
by an Address on Telephone, Provincial Orgasisation ani Develop- 
ment," by Mr. R. A. Dalzell (Secretary's Office). 

November 22nd.—': Telegraph Experiences in In lia,“ by Mr. J. J. Tyrrell 
(Central Telegraph Office). 

December 14th. —F.fteen Minute Papers : — 

" Supervision as Seen from Below,“ by Mr. 8. A. Coase (C.T.O ). 
„ Phonograms,”’ by Mr. B. R. Mead (L. T. 8.). 
The Defici; on the Telegraphs," by Mr. W. H. F. Webb (С T. O.). 

January 31th, 1916 —“ Public Administration and Finance. Tae Correlation 
of,” by Mr. F. C. Cook (Accountant-General’s Department). 

February 281h.— Loading of Telephone Circu:ts," by Mr, A. B. Hari 
(Engineer-ia-Chiet's Office). 

March 27,h.—*'' Telegraph and Tslephone Work in a Pro, ineial Depo:,“ by 
Mr. J. M. Rusk, of Stores Department, Hdinbargh. 

April 18ch.—*'' Telegraph Tariffs and E:onomio Needs," by Mr. John Lee 
(Telegraph Traffic Manager, Bec:etary's Осе). | 

Association of Electrical Station Engineers. — No particular 
arrangements made for the Session. Meetings will be held as and 
when required, Efforts are being made to hold regular meetings 
at the Neweastle and Manchester branches. Approximately 250 
members are with the Forces, 


. Chemical Society.— T ae ordinary В Леп бо meetings will be held 
as usual commencing with an informal meeting on Thursday, 
Ostober 21st.  L-otures have been arranged for as follows: 
November 18th, by Dr. E. J. Russell; February 3rd, by Prof. W. Н. 
Bragg; May 18th, by Prof. F. Gowland Hopkias, 

Salford Technical and Engineering Association—N» alterations 
will be made, S) far 35 members have notified the Secretary that 
they have joined the Forces. 

Batti-Wallahs' Society.—The policy of the Society for the 
coming season has not yet been d-cided on. Out of a membership 
of about 250, between 40 and 50 are on active service, 

Institute of Metals. —N » alterations in arrangements consequent 
upon the war. The annual general meeting will taks place as 
usual, in March, 1916, followed by the annual May Lecture in May, 
1916. Tbe number of members with the Furoes is, approxi- 
mately, 80. . 

Wolverhampton and District Engineering Society.—It is hoped 
to keep going as in previous yeara, but the syllabus is not yet pre- 
pared. Out of a membership of 150, 25 are with the Forces, and 
many, inleed most of the remainder, are engaged in different kinds 
of war work. There is, therefore, difficulty in securing suitable 
papers. 

Nottingham Səciety of Engineers.—Consequent upon the war the 
meetings are being held monthly instead of fortnightly, and the 
number of works visits has been redaced. Approximately, 20 
members are with the Forces. The society has proffered assistance 
to the local Munitions Committee. The President - designate, 
Brigadier Com. G. M. Jackson, is engaged on military service, and 
Mr. W. Ralph Bates (Alfreton Ironworks). a Life Vice-President, 
was elected President for the session 1914-15. The following 
arrangements are announced :— 


October 20th. —“ Steam Turbinas, Blowers and Compressors," by Me. J. Golder 
(Messrs. Fraser & Chalme-s, Ltd ). 
November 17th.—' Layout and Equipment of Engineering Works,” by Mr. 
F. A. Garrett (М. sirs Raton, Proctor & Оо. Lad). 
Mese not rus eels ру Mr. A. W. Bheyherd (Mossra. J. Н. Androw and 
0. Sa 


— —— 
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Diesel Engine Users’ Acsociation.— Regular meetings reocmmence 
on October 20tb, when there will be a further discussion on the 
lubrication of Diesel engines. Most of the Association's 50 
members have important responsibilities at home in oonneotion 
with the supply of electric power for public purposes and for war 
factories. Many are working in connection with the various 
Munitions Committees or are on special constabulary service, Among 
those engaged on Active Service with the Forces are Capt. W. E. 
Brandreth, of High Wycombe, the hon. sec., whose place during 
his abeence is being taken by Mr. Percy ВЫП; Mr. A. О. Gilling, 
of Epsom ; Mr. T. E. Eachus, of Bt. Albans ; and Mr. A. N. Rye, of 
Guernsey. 

Greenock Electrical Society.—The first meeting of the session 
takes place to-night as announced in our Forthooming Events.” 
The syllabus for the seseion contains many interesting papers and 
. visite. Mr. W. B. Smith, A.M.LE.E, chief assistant electrical 
engineer, Greenock, is the president for the ensuing sestion, and 
a по seoretary is Mr. Н. G. Wright, Electricity Offices, 

reenocb, 


DECIMAL COINAGE AND THE METRIC 
SYSTEM. 


REALISING some time ago the extreme importance 
of removing every impediment to our foreign export 
trade, in order that we may be able to withstand the 
onslaught that Germany is sure to make upon us in 
the industrial war when peace is restored, the 
Editors of this journal took steps to ascertain the 
views of manufacturing firms belonging to or asso- 
ciated with the electrical industries, with regard to 
the desirability of adopting the metric system of 
weights and measures, so as to facilitate our dealings 
with countries in which it was in force. We also 
took the opportunity of putting questions to them 
or certain other points, which were embodied in the 


following circular letter: — 


DECIMAL COINAGE AND THE METBIC SYSTEM. 


Deak Sms, 

In our issue of August 13th (p. 214) we published а 
letter written by a British co ial traveller to the British 
Chamber of Commerce in Italy, in which it was pointed out 
that price lists and quotations in English coinage, weights 
and measures were unintelligible to Continental buyers, an 
that it was impossible to secure their orders unless our offers 
were made in terms of decimal coinage and the metric system. 

We have for many years supported this view, and have 
advocated the national adoption of the metric system not 
only as a key to the trade of the Continent, but also as an 
invaluable aid to the development of engineering trade with 
the whole world; if this course is not yet possible, there is 
at any rate nothing to 5 FE of eae nem 
in preparing catalog ues, price , and quo ns for foreign 
countries. Some British firms have already adopted this 
policy, with advantage to themselves, and we are desirous 
of ascertaining the extent to which it has been pursued, with 
a view to promoting its further күр е should be 
much obliged, fore, if you would kindly furnish us with 
replies to the questions subjoined, which will form the basis 
of a fature article in the REVIEW :— 

1. Do you employ the metric system in your correspondence 
with foreign clients? 

2. Are your products 

(a) described in your catalogues in terms of metric 
weights and measures? Г 
(b) priced in terms of foreign coinage? 
. Do you employ the metric system in your workshops? 
. Are you in favour of the adoption in this country 

(a) of decimal coinage? 

(b) of metric weights and measures? 

5. May we quote your name in referring to your replies in 
the ELBCTRICAL REVIEW? 

We enclose a copy of the questions and an addressed enve- 
lope to facilitate reply, and Tuang that we may be favoured 


wm со 


with your kind assistance in matter, 
We are, dear Sirs, 
ours faithfully, 
THe Eprrons. 


September 15th, 1915. 


Some 450 copies of this letter were sent out, to firms 
representing a very wide range of interests; over 120 
replies have been received, which we consider a ver 

satisfactory proportion, having regard to the experi- 
ence of everyone who has conducted a similar 


plebiscite, and to the heavy pressure of work on the 
shoulders of the majority of British manufacturing 
firms. While we have not space to deal with the 
replies individually, we propose to publish a selection 
of them, representing both sides of the questions 
under discussion, and to tabulate the results of the 
voting with fairness to both parties. Afterwards we 
hope to show good reasons for our belief that the 
adoption of the metric system and of decimal coinage 
would be of advantage to this country, and would 
not entail the expense and inconvenience with which 
the change is generally charged; but first we wish 
to express our cordial thanks to all those gentlemen, 
without respect to party, who have favoured us with 
their views on these important questions, and to add 
the hope that many of those who have not yet replied 
will kindly do so without delay—that. they will sit 
down right away and do it before they forget. We 
should also welcome answers to our questions from 
any or all of our readers, particularly from manu- 
facturing firms and others connected with the elec- 
trical industries. In view of the limitations of our 
space, we reserve our discretiom as to the publica- 
tion of letters on the subjects here dealt with, but 
while we ourselves are emphatically in favour of 
root-and-branch reform, we will publish a fair pro- 
portion of the arguments that may be put forward 
to the contrary. We will not, however, bind our- 
selves to insert any suggestions for tinkering with 
our existing weights and measures—we regard such 
proposals as tending to aggravate the trouble, and 
we stand for uniformity with other nations, or no 
change at all. . 

The following table summarises in briefest form 
the answers to our inquiries. Some explanatory 
comments will not be out of place. Obviously, our 
questions could not be detailed and verbose, and 
therefore could not cover a variety of contingencies; 
and the answers must be read in the same light,. 
though in many cases detailed statements of great 
interest are made. Some of these will be reproduced 
in extenso later; at the moment we can only indicate 
the general tenor of the replies, and our method of 
construing them. For instance, in reply to question 
3, some say partly, others “© yes ; we read both 
these as affirmative—the question was not meant to 
imply to the exclusion of English measures," but 
to ascertain whether the metric system was used to 
any notable extent. Again, question 2 obviously 
relates mainly to catalogues destined for the perusal 
of foreign clients, and not necessarily to catalogues 
that are circulated only in this country. A firm that 
employs the metric system in correspondence with 
foreign clients when this appears desirable evi- 
dently does employ it, and the answer is yes; but 
where no printed lists are current we place the 
answer in the. doubtful column. A firm that 
issues no price lists, but always quotes “ in the lan- 
guage and coinage and measurements of any foreign 
country," obviously answers questions I and 2 in the 
affirmative. Where a firm states that in all its future 
catalogues the metric system will be used, the answer 
is taken to be “‘ yes." 

In many cases where the metric system is used in 
catalogues for foreign circulation, the local coinage 
is not used. This is often due to the fact that the 
rate of exchange varies, and hence it is not possible 
to quote fixed prices except in terms of English 
money. Another reason often given for not employ- 
ing foreign coinage is that the business is done 
through local agents, who undertake the translation 
and printing of catalogues in their own languages; 
hence the British firm is not responsible for the pro- 
duction of these catalogues. Again, some firms re- 
port that their foreign trade is not considerable, and 
the question has, therefore, not arisen; in such cases 
their replies are entered in the doubtful column, 
which also contains replies in which the writer ex- 
presses no definite opinion or leaves the question 
unanswered. 
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QUESTION. БЕРЫ, 
1. Doyou employ the metric system іп yous „ 
correspondence with foreign clients? . 86 25 10 


2. Are your products | 
(a) described in your catalogues in terms 
of metric weights and measures? ... 56 51 14. 
(b) priced in terms of foreign coinage? 41 62 18 
3. Do ns employ the metric system in your 
workshops ; 


7 SET 6 
4. Are you in favour of the general adoption 
in this country | 
(a) of decimal coinage? ... iis TE CM LEER 


(b) of metric weights and measures? ... 87 21 13 


From the foregoing table, it will be seen that the 

great majority of those who give definite replies use 
the metric system in their correspondence with 
foreign clients, more or less. Rather more than half 
give metric equivalents in their catalogues, in addi- 
tion to English measures, or use the metric values 
alone. Only two-fifths price their goods in terms of 
foreign coinage; some of the reasons for this small 
proportion are given on p. 485, and must be admitted 
to be weighty. The majority employ the metric system 
to some extent in their workshops, as well as English 
units; a very few use the former almost exclusively; 
but nearly half the firms use English measures alone. 
Several report that no difficulty is met with in the 
use of the metric system. 
. The fourth question is one to which we attach 
great importance; the others relate to the existing 
practice of the writers, whereas the answers to the 
fourth tell us what they would like to do, and would 
do if everyone else would do the same. It will be 
seen that, excluding the doubtfuls, there is a majority 
of 4 to 1 in favour of the general adoption of decimal 
coinage and the metric system in this country. 


(To be continued.) 


: А 


THE MODERN ELECTRIC ELEVATOR. 


I a paper presented at a meeting of the AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS, last year, Mr. Davip Linpquist, Chief 
Engineer of the Otis Elevator Co., outlined some of the pecu- 
liar features of modern elevator or lift practice, which on 
account of the many storied buildings met with in 
American cities, has been developed to a much greater degree 
there than in this country. The following is an abstract of 
certain portions of his paper :— 
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FId. 1. —OVERHEAD INSTALLATION OF GEARLESS TRACTION 
ELECTRIC ELEVATOR, 


The most suitable arrangement when installing a traction 
electric elevator is to place the machine directly over the 
hatchway as shown in fig. 1. The advantages of so doing 
are better traction, less amount of rope, longer rope life, 
minimum space required, and higher d ТАСУ. Placing the 


machine directly over the hatchway imposes а load on the 
building equal to the weight of the hoisting machine plus 
the loads on car and counterweight ropes, whereas placing 
the machine below imposes a load on the building equivalent 
to twice the loads on car and counterweight ropes. For a 
duty of 2,500 Ib. at 700 ft. per min., the hoisting machine 
теша about 16,000 lb., which is considerably less than the 
total load on car and counterweight ropes. ' 
The roping of a so-called gearless 1:1 traction machine 
located overhead is very simple, as shown in fig. 2. The 


| 1:1. ROPING. 2:1. ROPING, 
FIG. 2.—ROPING oF TYPICAL GEARLESS TRACTION ELEVATOES, 


successful use in an elevator of a slow speed electric motor 
directly connected to the driving sheave was first accom- 
plished about ten years ago. 

At first glance it would appear as if the traction drive would 
be uncertain, the ropes on the driving sheave depending solely 
upon friction. 

Before any of these traction machines were put on the 
market, a large number of tests were made under such vari- 
able conditions as would be encountered in actual installa- 
tions. It was found that with one-half wraps around the 
driving sheave, the maximum traction relation—that is, the 
relation between the load on the heavy side of the ropes to 
that on the light side—was 1.56, and the minimum traction 
relation, with one-half wraps, was 1.4. With two half wraps 
the maximum relation is 2.43 and the minimum 1.96. 

The maximum was obtained with a new turned sheave with 
practically new ropes and without any lubrication. The 
minimum was obtained with smoothly-worn sheave and ropes 
well lubricated, and with comparatively light tension and 
high speed. The principal reasons for this result are that 
with light tension and high speed there is an oil film between 
the rope and the sheave; moreover, the rope does not make 
contact over fully 180 deg. with the sheave, due to the stiffness 
of the rope and centrifugal action. 

Under ordinary conditions a 1:1 traction machine is 

usually provided with six ropes, § in. in diameter. The material 
is of soft steel, and in actual installations this will give a 
safety factor of not less than twelve. 
Each rope is provided with a self-adjusting swivel rope 
hitch of the ball and socket type. This permits a gradual 
creeping and thus prevents any excessive twisting. strain, and 
relieves the rope of the bending strains at the hitch, princi- 
pally caused by vibration. 

Traction elevators are arranged so that in case of overrun 
at terminals, either the car or counterweight bottoms on a 
buffer, thereby reducing the traction sufficiently to prevent 
further motion of the car and counterweight even if the 
motor keeps on running. 

The buffer is usually an oil buffer of a spring-return type 
placed in the bottom of the pit. 

In very high lifts the rope weight will cause considerable 
traction, which with the momentum of the car or counter- 
weight may cause either of ‘them to travel into the overhead 
work, and therefore a retarding and latching device is fitted 
at the top of the hatchway for both car and counterweight in 
addition to the buffers in the pit. The counterweight equals 
in total weight the weight of the car plus usually about 40 
per cent. of the maximum load. In an elevator of 2,500 Ib. 
lifting capacity this equals 1,000 Ib. (the overbalance), which 
represents six or seven people. With these in the car giving 
balanced conditions, the only power required would be for 
acceleration, friction and electrical losses. 

It is obvious that with a high rise elevator the variation in 
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the net load on the elevator machine due to the shifting of 
the weight of the 0 ropes from one side to the other 
of the driving sheave as the car moves up and down, would 
be excessive if this were not compensated for. This com- 
pensation is usually obtained by means of chains or ropes 
attached to the car and counterweight, and running down 
the hatch in a loop. | 

The weight per foot of these Sig micron | ropes is such 
that they, together with the electric cables (that lead to the 
car), will compensate the weight of the hoisting ropes regard- 
less of the position of the car. 


FIG. 3.— INSTALLATION OF TRACTION ELECTRIC ELEVATOR MACHINES WITH 


PLAIN BABBITTED BEARINGS, 


For all high speed high rise elevators, compensating ropes are 
used. In the pit a tension device is provided for the com- 
pensating ropes. For moderate rises and comparatively slow 
speeds, chains may be used instead of ropes. 

The motor is of the slow-speed type, generally six-pole and 
usually provided with shunt field only; the armature is 
series wound with rectangular cross section conductors. With 
a 36-in. driving sheave, a car speed of 600 ft. per min. corres- 
ponds to 63.6 в.Р.М. of the motor. This type of motor for 
the дева elevator has a high efficiency at light loads, which 
1з advantageous where the average motor load is usually less 
than one half its rating. .A motor installed in the Metro- 
politan Life Tower, rated at 38 H.P., has a full load efficiency 
of 89 per cent.; 91.5 per cent. at half 
load, and over 90 per cent. at quarter 
load. The speed is 58 R.P.M. at 110 
volts. The driving sheave and brake 
wheel are of the rim type cast integral 
and bolted to the armature sleeve or 
spider. Circular rope grooves are em- 
ployed. The brake is of the shoe type, 
and the magnet is usually provided with 
series-winding for quick release, and with 
а рей кынел; for holding. The brake 
shoes are provided with a lining of fabri- 
cated asbestos. A gradnal and soft 
application of the brake is obtained by 
a particular method of magnetic retarda- 
tion of the magnet cores, eliminating 
thereby the necessity for dash pots. A 
characteristic of the brake lining is that 
the friction is practically constant; with 
leather the friction coefficient decreases 
with the speed, which leads to creeping 
of the machine. 

Bearings of the self-aligning type, and 
ball and roller bearings are used; the 
latter save space and often eliminate 
the necessity for double decking the 
.machines. 

In the case of elevators with 2:1 
roping, the saving in space in connec- 
tion with the sheaves becomes a neces- 
eity; for particularly in the counter- 
weight sheave a plain babbitted bearing 
ог aitab size would be almost impos- 
gible. 

The author considers ball bearings 1 to roller bear- 
ings for elevators; they can run slightly out of alignment 
without causing destructive strains or excessive friction, and 
will resist a certain amount of end thrust, which is not the 
case with roller bearings. , | 

The principal loss in ball bearings is that caused by the 
viscosity of the lubricant and increases greatly with speed. 
It is partly due to churning and partly to the force necessary 
to equeeze the lubricant out of the path of the balls; the main 
use of the lubricant is to protect against corrosion. 


For slow-speed bearings a moderately heavy grease which 

will not flow is the best. л 
The speed variation necessary in connection with high- 
speed traction elevators is obtained, partly by field regulation 
and pariy by series and by-pass resistance m the armature 
circuit. The field regulation is usually capable of es 
ull 


full speed down to a speed from 60 to 40 per cent. of 


speed; further slow-down is obtained by resistance control. 
The combination of the two methods mentioned is neces- 

sary for „Ораше sufficiently slow саг speed (about 90 ft. 

per min.). 


This slow speed is required for making accurate 
stops both at intermediate and terminal 
landings, and also in order to-make a 
very short travel, or to“ inch up or 
down, to the landing. The exceedingly 
slow speed automatically obtained when 
approaching terminal landings is neces- 
sary not only to secure accuracy of stops 
with varying loads, but to provide a 
fundamental safety: feature. It may be 
mentioned that anti-friction bearings not 
only materially aid in obtaining smooth- 
ness of operation but greatly facilitate 
the inching up to the floor landings. 
As a matter of fact, the 1:1 electric 
traction machine with ball bearings has 
practically the smoothness of motion so 
much appreciated in hydraulic elevators. 
In connection with the regular operat- 
ing features of the contro . 
there are also a number of other features 
introduced for the purpose of safety. 
Some of these may be merely mentioned 
without going into too great detail.:— 
(a) Automatic return of car switch to 
“off” position. 
(b) Automatic stopping switch on car 


for ‘automatic stopping at terminal 
landings. АЎ, 
(с) Final cut-out limit switches in 


hatehway operating independently of the 
automatic stopping switch. 

(d) Switches operated by centrifugal 
governor automatically stopping the elevator in case of over- 
speed ; the first switch euts the power off from the machine and 
applies the dynamie brake effect to the armature, and the 
mechanical brake to the brake pulley ; the second switch applies 
the light retarding force to the car safety referred to later. 

(e) The safety switch in the car under the control of the 
operator also performs the same function as the two switches 
operated by the governor. с . 

(f) Regulation of the shunt field by centrifugal governor 
to maintain constant full speed with variable loads. 

(g) Oil buffers, previously mentioned, capable of indepen- 
dently stopping the fully loaded car when descending at 50 
per cent. excess.speed without discomfort to the passengers. 


Fig. 4.—GBovP OF TRACTION ELEVATOR MACHINE CONTROLLERS IN 
OVERHEAD INSTALLATION, 


(h) For high rise elevators the use of a mechanical retard- 
ing and latching device. у 
rless traction machines, utilising 1:1 or 2:1 roping, 
have been built for loads varying from 2,000 to 11,000 lb. at 
car speeds of 350 to 700 ft. per min. Of these duties the most 
generally used for the modern high office building, utilising 
1:1 roping, is about 2,500 lb. at 600 to 700 ft. per min., 
although in many cases a speed of 500 to 550 ft. per min. is 
found suitable. 5 
The high rise elevators in the Woolworth Building, N.Y., 
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have a speed of 700 ft. per min.; in the new Equitable Build- 
ing, N.Y., some of the express elevators travel part way at 
650 ft. and ths remainder, on local service, at 550 ft. per min., 
the speed change being automatic. 

The curves in fig. 6, produced from elevator tests, show 
the relation between time and speed, for express runs and 
for stopping at every floor. The maximum speed in the latter 
case is only about 70 per cent. of express speed. This is, how- 
ever, Dd an extreme case, as the car was heavy and the 
ro ong. . 

or moderately Qu buildings a 2:1 roping is suitable for 
a car speed up to ft. min. Machines of the geared 
type are most suitable when lower speeds are involved or 
where service conditions are not so severe; they can never 
equal the gearless type in smoothness of operation. Two 


FId. 5.—INSTALLATION OF BALL-BEARING TRACTION MACHINES, 


ared types have been developed, employing worm and 
‚Ану поце gear reductions. 
The former 1s used extensively for slow and moderate speeds; 
the herring-bone gear is somewhat more efficient and has 
been used with some success on quite high speed elevators. 
The worm gear has inherently less tendency to vibrate than 
the herring-bone gear. 
Tests on one of the latter gears (9: 1) showed a loss of 1.5 
H.P. at a speed corresponding to a car speed of 500 ft. per 


One Division « 5 Stconos 
“ч a" wes ` € 


— 9. с-з ern р 


1 Ordinate,» 528 f germ, No. 2 UP 
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| Ordinate «$29 Ft per fin No. 2 Down 


Load in Car = 2550165 Sfops ot Terminals ord at 
every Landin 


Weight of Cars 550016 Overbalance /0501b 
F1a,.6.—SPEED CURVES: HIGH-RISE ELEVATOR IN METROPOLITAN 
LIFE BUILDING TowER, N.Y. 


min., due principally to the churning of the oil. If the oil 
is taken out of the gear case and the gear sprayed with suffi- 
cient oil to prevent cutting, the efficiency becomes practi- 
cally the same at different speeds, being a little over 90 per 
cent. 


Stops: land 4, Rise: 537! Weight in Car : 250016, 


Speed: 609 fF per min. — 
Total Weight of Car: 5500. 
50 » 


Р Stop 
Up. 


FIG. 7.—POWER-CONSUMPTION CURVE; TRACTION ELEVATOR MACHINE, 
METROPOLITAN LIFE BUILDING TOWER, N.Y. 


Tests of a 9:1 worm reduction showed an efficiency only 
2 to 3 per cent. lower. Worm gears with high-pitched worms 
are not so inefficient as generally thought; the oil losses under 
similar conditions to these mentioned before, in this case 
also reach about 1.5 Н.Р. 

Oonsiderations of power consumption in the machine may 
be divided into three parts relating тарен to motor 
efficiency, gear efficiency, and inertia. e efficiency of the 
high-speed motor used with the geared machine is at normal 


Stops: 4/ and I. ' 
Speed: 638 f per min. 


Over - Balance : 10 
ү One Division = 5 Seconds. 
Stop Start 


loads less than that of the motors used with the gearless 
ыд, ню its maximum efficiency may occasionally 
as high. 

‚Ап equal amount of field regulation may be applied to both 
high and slow-speed motors. The high-s motor machine 
has under best conditions a gear loss of about 10 per cent., 
which is eliminated in the case of the gearless type. 
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LOWER CHART, LOCAL SERVICE), FOR ELEVATORS IN HUDSON 
TERMINAL BUILDING, N.Y. 


Kinetic energy, although the most important factor in 
power consumption, has been little considered, probably, owing 
to the difficulty in determining its amount in a complex 
elevator machine. 

An idea of the relatively high cost of operation of electric 
elevators, utilising high-speed motors with gears, may be 
gained by means of the following example: Assume a weight 
of 1 lb. revolving at a radius of 9 in. at 800 R.P.M. (which is 
the speed usual with motors for worm gear machines). 
kinetic energy to be imparted to this weight each time it is 
се from rest and brought to full s will then be 61.3 

If the elevator starts on an average of 4,500 times per day 
and runs 300 days per year, the cost of the energy abso bed 
for acceleration, at 4 cents EW.-hr. would amount to 
$1.25 per lb. per year. If, instead of one lb., the weight 
were 219 lb. (which is the effective equivalent weight of a 

articular herring-bone gear machine), the cost would be 
5273.00 per year. 

. Of course, part of the kinetic energy required for starting 
is returned at the time of stopping, but, on the other hand, 
the starting efficiency is low, since a large amount of the 
power is lost in the starting resistance and some in the motor. 

e loss in the starting resistance and motor is certainly 
larger than the energy recovered at the stop, and hence the 
cost per year for accelerating and retarding 219 lb. of weight, 
00 the above conditions, would amount to more than 


In ordin passenger service the loads taken up and down 


are practically the same: the electric power is not p 


y 
required for кш transport but to overcome friction and 
supply the kinetic energy for each start less the amount 
recovered at the stop. The friction losses are by far the 
smaller of the two; therefore a compari- 
son of the kinetic energies of two 
elevators in the same service, with the 
same method of control, gives a good 
idea of what their relative power con- 
sumption and rapidity of acceleration 
will be in actual service. 

In the following tabulation are given 
Start the kinetic energies of two traction 


one К machines, one with herring-bone 


ear 

and the other gearless, both built for a 

car speed of 600 ft. per min., and for the 

same load. The herring-bone gear 

| machine had a motor running at 505 

R. P. M., а pinion with 23 teeth, gear with 213 teeth, and driving 

sheave 42 in. in diameter. The gearless machine had a motor 
running at 63.6 R.P.M. and a 36 in. driving sheave. 

It will be noted that the kinetic energy per start of the 
herring-bone machine would be about 5.5 times that of the 
1:1 gearless machine. Consequently, if the cost of power 
for accelerating and retarding the 13,400 ft.-lb. of the former 
amounts to $273 per year, the cost for the gearless machine 
would be $50, 
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HERRING-BONE GEAR MACHINE. 


Kinetic energy 
-  inft.-]b. 
Motor armature Ah рй 7,420 
Brake pule* (/ Ла (ax “ee oe ИШ) 
Driving sheave ies ote. ®зюы Gat 1,000 
Herring-bone gear... .. .. 2,060 
Total ^us we — e — RO we „ AO 
| GEARLESS MACHINE. 
Armature, brake pulley, driving sheave ... 2,450 


The increased kinetic energy of the geared machine is not 
directly proportional to the speeds of the motors employed in 
the respective 8, because the ratio between the kinetic 
energies of the driving sheave, brake and gear coupled to the 
motors is considerably less than proportionate to the motor 


FIG. 10.—ARRANGEMENT OF WEDGE-CLAMP SAFETY. 


speeds. If the armatures only are considered, the kinetic 
energy is more than proportional to the speed because the 
peered machine requires a larger motor on account of gear 
osses. 

The maximum efficiency of a gearless traction elevator in a 
New York telephone building, from line to load, allowing for 
all losses is over 71 per cent.; similarly, the maximum effi- 
ciency of a complete elevator with herring-bone gear machine 
in the New Yale Club gem N. V., is about 62 per cent. 

The two charts (figs. 8 and 9) show actual service condi- 
tions at the Hudson Terminal building, N.Y., which are 
severe and varied. In order to prevent congestion in a build- 
ing, the elevators must be capable of taking care of at least 
half or, say, two-thirds of all the people in the building dur- 
ing practically ten minutes. High speeds must be main- 
t during rush hours; in this respect the electric elevator 
has the advantage over the hydraulic elevator, as the latter 
has its minimum speed when fully loaded. 

Fig. 10 illustrates the safety device usually employed until 
recently on elevators; it is the standard so-called wedge clamp 
safety, which clamps the rails for retarding and holding the 
elevator car in case of overspeed or free fall. Present practice 
utilises the same principle of application whether the safety 
is actuated under conditions of excessive speed with ropes 
intact or during free falling. A very strong retarding force 
is required to stop a free falling car, but if this is applied with 
ropes intact and is excessive the passengers will get an un- 

leasant shock 


х For the above mentioned reasons, it is essential, therefore, 
that the safety should apply a strong retarding force in case 
of a free falling car with ropes , and a light retarding 
force in case of overspeed with ropes intact. 

Figs. 11 and 12 show the general features of an electro- 
mechanical elevator car safety, which embodies all of the 
above described requirements. The light retarding force is 
obtained by means of a helical steel spring forcing the wedges 
between the rollers of the safety jaws. en the car is in 
service this spring is held under compression by means of an 
electro-magnet. ‘The instant the current in this magnet is 
interrupted, either by the centrifugal governor, safety switch 
in саг or limit switches in the hatchway operated by the car 
or counterweight, the light retarding force is applied. 


The strong retarding force is obtained by revolving the 
safety drum, thereby actuating the right and left-hand screw, 
which in turn moves the wedges and forces the jaws against 
the guide rails. The strong retarding force is definitely deter- 
mined by the number of turns around the safety drum, which 
vary in number according to the maximum load and the 
amount of the safety rope tension weight. 

The releasing carrier is placed on the counterweight and will 
therefore apply the strong retarding force of the car eafety, 
even though the releasing carrier fails to release, due to 
faulty adjustment. The strong retarding force only is applied 
‘to the counterweight safety. 

Whenever the current is cut off from the elevator, the 
electrical parts of the safety are operated, thereby applying 


Figs. 11 AND 12.—DETAIL VIEWS OF ELECTRO-MECHANICAL 
SAFETY APPLIED TO CAR. 


the light retarding force. The mechanical actuating parts 
of the safety effecting the strong retarding force are con- 
tinually kept in slight motion when the elevator is in,opera- 
tion, due to the different stretching of the hoist and governor 
ropes. A device of the kind described has been fitted by the 
Otis Co. to some 49 elevators in the new Equitable Building, . 
N.Y., with very successful results. j 
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A THERMOSTAT FOR MODERATE AND 
HIGH TEMPERATURES. 


By J. L. HAUGHTON, M.Sc. and D. HANSON, M.Sc., 
both of the National Physical Laboratory. 


(Abstract of paper read at the Autumn Meeting of the 
INSTITUTE OF METALS.) 


In the investigation of alloys with a view to establishing their 
diagram of thermal equilibrium, it is often necessary to main- 
tain the specimen at a more or less constant temperature for 
several hours, or even days or weeks. 

For low-temperature work this is a very simple matter; the 
problem, however, becomes much more difficult when higher 
temperatures are required. Up to 300 deg. O., it is possible 
to make use of the differential expansion of metals; but above 
that temperature oxidation effects become serious unless the 
more expensive metals are used. D’Arsonval has used an air 
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bulb working into a iue: en plate, such as that employed 
id un aneroid barometer, the motion of the plate being used 
to regulate the supply of.gas to the futnace: A similar 
arrangement is described by Mellor for use with ап electric 
furndce, the expafsion of os us being employed to break 
à circuit through a relay which ‘switches off the main furnace 
current. Both these forms of apparatus suffér seriously from 
the fact that they arè not independent of .atmospheric. pres- 
sure, and they have therefore to be adjusted with changes in 
the barometer. E P M. 22 | : | à d: А К. $1 
Without being aware of the existence of either d'Arsonval's 
or, Mellor's instruments, the authors attemipted to solve the 
problemi on similar lines. In the first apparatus that they 
constructed, a glass bulb was placed in the furnace, the bulb 
communicating with a U tube containing mercury. The use 
of glass necessarily limits the temperature attainable to about 
500 deg. C., but it was considered better to experiment with 
glass before incurring the expense of making a silica apparatus. 
The tube from the bulb leads, through a three-way cock 4 
(fig. I), to a U-tube containing mercury. By means of the 
cock the tube can be put Into communication with the v-tube, 
or with the air, while the v-tube itself can also be put into 
communication with the air, the way to the bulb being, under 
these circumstances, closed. Another three-way cock B serves 
to connect the other limb of the U-tube with the air or with 
a second bulb c, which is kept at a constant temperature by 
being immersed in a “Thermos” flask filled with ice. 
platinum wire D, sealed through the wall of the v-tube, and 
prolonged downwards inside it, makes permanent connection 
with the mercury, while a similar wire E, on the other side, 
and at a point where the tube is constricted, inakes contact 
with the surface of the mercury of the other limb as it rises 
in the tube, the contact being again broken as it falls. The 


i 


height of the wire E and the amount of mercury in the tube . 


are so arranged that the pressure in the furnace-bulb is 
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Fis. 1.—Cometere THERMOSTAT, AND MObHED BULB. 
* 


slightly less than atmospheric, so that should a break occur 
in that bulb the current would be switched off; a fall of 
temperature being, in the majority of cases, a lesser evil than 
а rise. 

The three-way cocks, though not necessary, render the 
adjustment of the temperature a matter of great ease. The 
use of a completely closed apparatus overcomes the difficulty 
of -barometric influence, while immersing the outside bulb 
in ice neutralises the effect of changes of room temperature. 
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Fig, 2.—TEMPERATURF, CURVES. 


The mercury-switch operates a relay in. which a: solenoid 
pulls a fork into or out of two mercury-cups. The whole 
apparatus (furnace, relay, etc.) is run off a 100-volt circuit. 
As first set up the relay controlled the whole current to the 
furnace—a current far in excess of that necessary to give the 
required temperature. With this arrangement the apparatus 
worked very badly, the temperature hunting over a range 
of about 50 deg. C. This was doubtless due to the large 
thermal lag between the furnace walls and the air-bulb, 
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which enabled the excessive’ curtent to heat up the former 
to a very considerable extent before the latter operated the 
inereury.eonítrol. On rearranging the apparatus so that onl 
a definite amount of the current was cut in or our, ‘ledving 
the maximum current not very much in excess of:thüt-nece- 
sary to heat the furnace to the required temperaturé, the 
uniformity was greatly improved, and fig:3a shows the tem- 
perature curve obtained. 

At this point it occurred to the authors that much better 
results could be obtained by placing the specimen in е. | 
middle of the bulb, so. that the heat would have to pas 
through the air of the bulb before reaching the !specimen, 
In this way the lag of the air-bulb would be utilised to reduce 
the fluctuations of temperature,in the specimen, instead of 
accentuating them, as in the older form. For. this. pürpose a 
glass vessel was made of the forin shown in fig. 1. This’ was 
built into an electric resistance furnace, the heating wire 
being wound on to asbestos. paper wrapped directly ofthe 
glass. This form of thermostat gave the curve of fig. 38. It 
will be seen that the temperature fluctuations of the specimen 
have been reduced from about 10 deg. to about 4 deg. C. In 
this modification. | 

Alterations were then made in the amount of resistance cut 
into and out of the furnace by the relay. This was arranged 
so that the variations in current caused by the relay were 
just amply large enough to cover the range of accident! 
variations. This produced a further very considerable im- 
provement in the working of the apparatus. Finally, the tule 
containing the specimen was plugged with -asbestos in front 
of, and behind, the specimen, with the result that the curve 
shown in fig. 30 was obtained. 

It was hoped to replace the glass vessel by a silica one, in 
order to enable work at a high temperature to be carried out; 
but pressure of other and more important work has made it 
necessary to postpone this indefinitely. Dr, Mellor found that 
his apparatus gave three times as great a variation at 70 
deg! as at 400 deg. О., and he attributes this to the greater 
effects of lag at high than at low temperature. In the present 
form of apparatus this difficulty should be completely over- 
ccme. 

It was always found that when a new bulb was put into 
the furnace the temperature was inclined to rise for a fev 
weeks. For a day or two the rise was quite rapid—of the 
order of 5 or 10 deg. C. per day. This gradually fell off, and 
eventually the temperature steadied down. This conduct wa 
all the more remarkable inasmuch as the apparatus was work- 
ing under a slightly reduced pressure, and yet a пзе of tem- 
perature could only be produced by a further reduction of 
the pressure. There is little doubt that this effect 1s cause 
by the ageing of the glass, which would be fairly rapid at the 
temperature at which the thermostat was working. The 
phenomenon is indeed identical with the ageing of mercury 
thermometers. 


NEW ELECTRICAL DEVICES, FITTINGS 
| AND PLANT. 


Electrically-driven Dough Mixer. 


The SWEDISH GENERAL ELECTRIC, LTD., of Canada House, 
Kingsway, W.C., are the sole agents for the Century motors, which 
they stock. i MGR 1 
The accompanying figure shows a Century 7-H. P. 6006 
phase repulsion induction motor, coupled ‘through sm 
gearing to a heavy dough mixer. The application of single: 
phase, alternating-current motors to machines requiring & heavy 


\ 


"FIG. I. CENTURY SINGLE-PHASE MOTOB DRIVING 
| DovaH MIXER. 


starting torque in the case of small motors has usually invo 
the fitting of loose pulleys, friction clutches or similar ym x: 
devices, all of which are open to the objection. that кд Ni 
expensive to install and maintain. Century motors can = soi 
starting torque equal to about 23 times the running torque, 
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consequently, a machine taking, say, 1 H.P, to start it, and $ Н.Р. 
to run it, can be adequately driven by a j-H. P. Century motor. 

The Century Co. have recently introduced a completely new 
series of fractional H.P. motors, known as Type M, for all fre- 


quencies from 25 cycles to 60 cycles, and in sizes varying between . 


іу Н.Р. and 4 H.P. They have the same characteristics as Type P 
motors, which have already been sold on this market for over 
10 years. 


A Magneto for 12-Cylinder Engines. 


The introduction of the 12-cylinder engine has brought in its 


train the Dixie 12-cylinder magneto, which is said to be the first 
practiccl commercial 12-cylinder magneto to be offered having a 
single unit distributor, It is to be known as the Dixie 120,” and 
in construction it follows closely that of the Dixie 40.“ There їн 
no rotating wire-wound armature, and the usual high-pressure 
collector, with its attendant brushes, is eliminated. 


distributing finger attached to the distributor gear, thereby elimin- 
ating all double distributor blocks, or the necessity for complicated . 
brushes or other mechanism in the DEN M circuit between 
the distributor and the generating wi if 
The breaker contacts operate at 12- singer poe speeds. in 
excess of 300 times per second, the vibrations of the breaker arm 
exceeding in speed the vibrationa of the middle C string in a piano ; - 
in fact, the magneto, when running at maximum speed, gives a. 
clear musical note, The magneto produces four sparks per revolu- : 
tion, and is geared to the engine 14 times engine speed; by an: 
ingenious device, practically any degree of advance or retard is: 
accomplished, the intensity of the: spark being the same at either 
advance or retard for any given engine speed. : 
Owing to the fact that the Dixie 120" has no rotating wire: 
wound armature, or other parts that wovld not stand. up 
under excessive speed, the Dixie may be di ven at a speed of 
5,000 B. P. u. indefinitely, at which speed 20,000 sparks рег 


FIGS. 2 AND 3,—VIEWS OF DIXIE 12-CYLINDER MAGNETO, SHOWING DISTRIBUTOR, AND COMPLETE MACHINE. 


The distributor, as shown in the accompanying views, figs. 2 and 
3, is no larger in diameter than the usual4-cylinder distributor, It 
has, however, two rows of contacts, six contacts in a row, and 
the spark-plug cables are connected to these contacts by means of 
the usual outside terminals. Travelling round and wiping over 
each row of contacts is a separate brush, and connected to each of 
these brushes is an auxiliary brush, so arranged that the high- 
pressure circuit is connected first to one travelling brush and then 
to the other. At no time are both brushes alive, and, consequently, 
the separation of the various contacts in the distributor is main- 
tained at such a valne that jumping and misfiring are prevented, 


Ес. 4.—EDISWAN SEMI-INDIRECT LIGHTING FITTING, 


The two rotating brushes in the distributor carry the same polarity, 
and therefore there is no tendency for a breakdown to occur 


between them, 
From the f it will be seen that in this 12-cylinder dis- 


| oregoing 
tributor there are four rotating brushes carried on a single movable 


minute are produced, and these are in perfect synchronism, and of 
the same intensity at any given engine speed with the magneto to 
full advance or retard, over a spark range, usually of 40° to 60°. 
A 12-cylinder four-cycle motor fires six cylinders per revolution of 
the crank shaft, and sometimes reaches a speed of 3,000 R.P.M.; hence 
the interruptor must function at the rate of 300 times per second. 
The difficulty of overcoming the inertia of a breaker mechanism 
which must operate at such a tremendous number of current 
ruptures per second has caused the designers of the Dixie 120 " 
to double the number of working parts, this halving the number 
of movements of each part. A pair of breaker bars is used, one 
superposed on the other, and acting independently, the motion 
being transmitted by a double cam side by side with the rotor 
shaft, with the cam faces acting alternately first on one and then 
on the other bar, rupturing the primary ourrent delivered to a 
common “anvil” containing two independently adjustable 
platinum- pointed screws. 

The sale of the Dixie 120” in Europe is controlled by the 
AMERICAN SUPPLIES Co., LTD., of 162, Great Portland Street, 


London, W. 
Ediswan Lighting Fittings. 


THE EDISON & SwAN UNITED ELECTRIC LIGHT Co., LTD., 
Ponder’s End, Max., has issued a new finely-illustrated catalogue of 
Ediswan electric light fittings. Since the iseue of its last list the 
company has had a largely increased turnover in fancy fittings, 


Fic. 5,—THREE-LIGHT EDISWAN CEILING FITTING. 


and has therefore decided to keep a larger assortment of stock 
designs. These are excellently shown in the catalogue now before 
ee which consists of more than 180 pages of art paper, and con- 
getting on for 500 illustrations. The contents are well 
arranged, the illustrations well executed and conveniently indexed 
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both asto sections and numerically. The book is the best Ediswan 
catalogue that we have seen for many a day, and no doubt it will 
bring its reward, 

"The fittings, which cover a wide range, are classified under 
various headings, such as pendants, brackets, ceiling fittings, elec- 
troliers, standards, lanterns, semi-indirect fittings, &>. All of the 
designs shown can be seen at either of the company's London 
showrooms (123/125, Queen Victoria Street, Е.О., and 71, Victoria 
Street, S.W.), and for the convenience of contractors and othera 
there is a number of introduction slips for clients to present at 
those showrooms, included at the end of the book, Selections of 
the fittings may also be seen at the branch depéts. 

We select for illustration a couple of typical examples of fittings 
shown in the catalogue, fig. 4 being representative of the semi- 
indirect lighting section, and fig. 5 a three-light ceiling fitting, 
in polished brass with crystal cut glase, 


Motor Centrol Panel. 


The BRITISH THOMSON-HovsToN Co., LTD., Rugby, has developed 
a series of D.C. motor control panels, as shown in fig 6 herewith, 
consisting of a sheet steel base carrying a starting rheostat and a 
switch fuse (shown open), the whole complying with the Home 
Office rules for the use of electricity in factories ; there are no 
exposed live parts, and neither the starter nor the switch fuse can 
can be left in partial contact. 
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Ев. 6.—B.T.H. Motor CONTROL PANEL, 


These panels are made for motors up to 74 Н.Р. on circuits between 
100 and 550 volte. The fuses are of the bomb type. The panels 
are described in Price List No. 3,260. 


LIGHTING OF WEST AFRICAN Housm.—Messrs. E. P. ALLAM 
AND Co. inform us that the whole of the wiring installation at 
West African House was carried out by them, and all the Eye- 
Rest " fittings were fixed by them ; while in small rooms the lights 
are, as stated by us last week, controlled by a single switch, in the 
larger room the lighting points are grouped under the control of 
two or more switches, 


LEGAL. 


WORKMEN'S COMPENSATION OLAIMS. 


AN unsuccessful claim under the Workmen's Compensation Act 
ува brought at the Warrington County Court on the 7th inst. by 
Sydney Bodle, 17, of Warrington, against the St. Helens Cable and 
Rubber Co., Ltd. He claimed for the loss of his left hand as the 
result of an accident which occurred at the respondents’ works on 
April 26th last, 

On April 6th Bodle was engaged by the firm at a wage of one 
guinea per week, with a war bonus of 10s, per month, to do what- 
ever was required of him, Ona the 26th of the month he got his 
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hand caught in à mixing machine, and the limb was so severely 
injured that it was necessary to amputate it. The point at issue 
was as to whether or no the accident arose out of, and in the course 
of, his employment, For the applicant it was contended that he 
went to the mixing machine for the purposes, and for the benefit, 
of his employers, and that he was not acting outeide his duty, On 
the other hand, the respondente' legal representative argued that 
on the applicant's own admission he was engaged to do whatever 
work was required of him, and that, inasmuch as the work of 
feeding the mixing machine was skilled and wae not found for 
10 it was evident that he was doing something he had no right 
to do. 

This contention was upheld by Judge J. Scott Fox, K. C., who 
found that the applicant had not made out his case, and who 
accordingly gave judgment for respondents, with costs on Scale B, 


Ia the Bow County Court, on Friday last, before his Hon. Judge 
Smyly, K. C., sitting with Dr. Bate, as Medical Referee, an applica- 
tion was made under the Workmen’s Compensation Act, by David 
James Drury, of Oxford Street, Stratford, an  electrician's 
labourer, for the continuation of an award against the Charing 
Cross, West End and City Electricity Supply Co. It appeared that 
on February 18th the applicant fell from a boiler, a distance of 
22 ft., and broke his shoulder blade, besides sustaining other injuries. 
He was treated for a long time-at the West Ham Hospital, and 
had attended there only the previous day, The applicant admitted 
that he had been offered work by the company, but was quite 
unable to do it. He was quite a nimble fellow before the accident, 
but to show how bad he had become he was refused for the Army 
as being quite unfit. Dr. Howitt, for the respondents, said the 
setting of the fractured collar bone had been very badly done, but 
it did not prevent free play for the shoulder, He considered the 
man quite fit to do his work. The respondents paid compensation 
up to July and then ceased, and he considered the man could have 
worked after that had he likedto do so, Judge Smyly decided that 
the man was now fit for work, and as the respondents had paid in 
эш up to Ostober 5th, he entered judgment for the respondents, 

th costs. 


UNOBSCURED LIGHTING, 


AT Wallasey Police Court on October 6th Henry Weissenberg, of 
North Drive, New Brighton, was summoned for having unobscured 
lights in his house visible from the sea, on September 21st. It 
was stated by Arthur Lodge, of New Brighton, that on the evening 
of the 21st ult. he saw an intermittent exhibition of electric 
lights from the kitchen of the defendant's house. He last saw the 
light about 8.30 p.m., and informed the police, Defendant said 
he had been in Eagland 40 years, and had lived at New Brighton | 
for 25 years, There were two lights in the kitchen of his resi- 

dence each of 16 С.Р. He was ignorant of the light being visible 

at the time, but had ascertained that the cook had opened the 
‘fanlight and the wind caused the blind to wobble, and every time 

the blind wobbled the light was brought to view. A fine of £10 

was imposed. 


WHAT 18 SERIOUS AND WILFUL MISCONDUCT ? 


IN the City of London Court, on Monday, a case under the Work- 
men’s Compensation Act was heard, in which William James 
Vasee, an electrical fitter, made a claim against the British 
Thomson-Houston Co., Ltd., to recover compensation for injuries 
sustained while working for them. 

Мв. J. SCOTT DuckERrs, for the plaintiff, said the only difficulty 
was the defence which had been raised by the defendants that the 
plaintiff had been guilty of wilful and serious misconduct, and 
whether the accident arose out of, and in the course of, the employ- 
ment. The plaiatiff was working on July 20th for the defendants 
at the Twickenham and Teddington electric supply station. 
While doing some work there he received a shock at 3,000 volts, 
and was very severely burned on the arm. Не had recovered, and 
he had got back to work after 11 weeks’ incapacity. All he was 
claiming was £11 compensation for 11 weeks at £1 a week, 
although he was earning over £4 a week. He was only entitled to 


Ela week. There was no question of future liability. 


Mr. RALPH THOMAS, defendants’ counsel, stated that so far as 
period of incapacity was concerned, there was only a question about 
one week, and, therefore, the defendants were agreeing the period 
at 11 weeks. He did not admit the plaintiff's estimate of £4 as 
being his average weekly earnings. The only questions for the 
Court were those indicated by Mr. Duckers. 

The plaintiff was called, and he said he was sent to Twickenham 
to finish a job. He had to finish putting up an earth strip for 
earthing current. Defendants’ foreman, McLean, gave him his 
instructions. He had to fix a nut on a bolt, and he had to fix the 
end of the earth strip in a cell. The bolt was fixed inside the 
cell. There were two switches, and he had to get in 
between them, The bolt was between the two switches. He 
thought his hand must have been drawn towards one of the 
switches because he did not know much else until the accident 
happened. He received a shock from one of the switches, and a£ 
a result of that he had to give up work for 11 weeks. Seeing 
that the current was at 3.000 volts he did not know how it was 
that he was not killed. He was all right now. In cross-examina- 
tion, witness said he had been 12 to 14 years as an electrical fitter, 
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and knew all about live switches with currents at 3,000 volta, . 


aod of their danger. In fact, he was warned about the danger 
before he began the job in question. The accident occurred on 
Tuesday, July 20th. On the previous Saturday he started the 
work. In re-examination, witness said that working with high 
voltages was very dsngerous. He was accustomed to keep his 
hand off switches, but in the present instance he got it too near. 
There was no wilful misconduct on his part, and he had not 
gained anything by doing it. On the oontrary, he had lost. 

For the defence, CAMPBELL MCLEAN, defendante' foreman, said 
he had oocupied that position for two years. He had been with 
the defendants for 12 years, doing electrical engineering work. 
The plaintiff had to attach a copper earth strip to a 
cubicle which contained switches at 3,000 volts, 
was quite enough to kill a man, If he only just touched he 
might escape as the plaintiff had done. On the Saturday when 
he told the plaintiff to do the job in question the current was 
turned off and the cell made dead, because the plaintiff had to go 
into the cell to do the work. Everything was all right on the 
Saturday therefore, and it was made so that the plaintiff could not 
injure himself unless he tried. When the job was finished plaintiff 
invited him to have a look at it, which he did, and he said that it 
was all right, with the exception that he was to beat back a bulge 
into the wall with a hammer. He told the plaintiff to be very 
eareful, as everything was alive on the Tuesday. Plaintiff said he 
would be, It was necessary for the plaintiff to get near the 
switches, but not to get inside the cell by any means. 

JUDGE RENTOUL asked for а little fuller explanation of what 


the plaintiff had to do, and later he said he knew that people like the 


eee took rieks which no other men would dream of taking 
at all. 


In cross- examination, WITNESS said he could not say that it was 
very silly of the plaintiff to have done what he did, because it 
depended on whether he had been doing high-tension work. It 
might be that the plaintiff had only worked where the ourrent 
was at 500 volte, whereas defendants had 11,000 volts. He 
specifically told the plaintiff of the danger. It was quite right 
for the plaintiff to put the bolt in where he did, and it was neces- 
sary for it to be screwed up with the nut. Sorewing ít alone would 
not take away the bulge, and the hammer was the only thing to 
use. He thought it was much too dangerous for a man to put his 
hand within 3 in. of the switoh. Witness would not go within 
6in. He did not suggest that the plaintiff put his hand in on 
purpose. He did not think that was at all likely, or he would be 
preparing to commit suicide. The job would not have been in 
working order without the nut attached to the bolt. 
known the plaintiff was going to do what he did on Tuesday 
witness would have had the cell isolated. 

THOMAS COLLETT, electrical engineer in the defendanta' servioe, 
said he was in charge of the work in question, and that he warned 
the plaintiff of the danger of going into one of the cells while it 
was alive. 

CYRIL WILSTEAD, electrical wireman in the service of the 
defendants, said he heard plaintiff warned of the danger. 

Mr, THOMAS urged that the plaintiff had backed his opinion 
against the experience of the defendants’ electricians, and so 
received his damage. 

Мв. DUCEEBS pointed out that the onus of proving wilful and 
serious misconduct was on the employers, and he urged that that 
had not been done. 
circumstances was the plaintiff to put his hand inside the cell he 
would have been liable to prosecution for disobedience, and he 
would have had no case in that Court, but that was not done. 

JUDGE RENTOUL said the plaintiff knew on Saturday that the 
cell was rendered dead, and the motive of that was to make the 
work safe. 

Mr. DUCKERS urged that men might have accidents of that sort 
in electrical works however careful they were. The present was 
an accident for which the employer was responsible under the 
Workmen's Compensation Act. There was no misconduct on the 
plaintiff's part, and an accident had arisen out of, and in the course 
of, the employment. It was necessary for the Court to hold that 
the plaintiff deliberately ran into the risk, and that he appreciated 
it, it he was not to recover. 

JUDGE RENTOUL: Plaintiff did a dangerous thing thinking it 
would not be dangerous. 

Mn. DUCKERS: It is not suggested he was trying to commit 
suicide. Mr. Duckers urged that the accident was touching the 
wire, but wilfal misconduct would be putting his hand in a place 
where he ought not to have put it. If the Workmen's Compen- 
sation Act was of any use to electricians and electrical fitters it 
would be necessary for the plaintiff to recover. 

JUDGE RENTOUL: He was doing what he was desired not to do, 
putting in this screw ; if he had been injured in hammering, having 
been told to hammer, there would have been no defence, 

The PLAINTIFF was recalled, and said that McLean had evi- 
dently got a bad memory. 

JUDGE RENTOUL thought there must be judgment for the 
defendante, and he thought there was serious and wilful mis- 
conduct. Consequently it was not for him to go into 
the other question about scope of employment. He also gave the 
defendants their costs. 

Mr, DuckKERS said the case was one of very great importance 
to the electrical world, and the plaintiff, who was supported by 
his Union, might perhaps wish to take the opinion of the Court 
of Appeal If that were done, and if he were suocecefol, he asked 
that certain medical costs should be allowed. 

The JUDGE concurred, _ - | 

Мв. DUCKERS said the plaintiff was a member of his Union, who 
might decide to support him in his appeal. 


If he had 


If there had been a regulation that under по. 


MUNITIONS CASES. 


AT a sitting of the Oldham Munitions Tribunal, last week, Wm. 
Baron, of Middleton, a turner employed by the B. T. H. Oo., Ltd., 
made a statement of complaint that his certificate had been 
unreasonably withheld by his employers. He had left the works, 


as he desired to get back to Oldham, but the firm had refused to 


give him a certificate. Baron said he would rather be on muni- 


tions work at Oldham than at Rugby. Mr. W. Sellars (Chairman) - 


said that was not a reasonable excuse, Baron ought to have made 
application to the Rugby Munitions Tribunal, and not have left 


his work until he had got his certificate., Baron said he had been 


ill, and was not fit to continue. 
Со. was put in, in which the firm stated that they were short of 
men, and could not see their way to grant the certificate. Mr. 
Sellars refuséd to grant a certificate. ' 

In another case at the same Court, Mesers. Ferranti, Ltd, 
complained that George R. Unsworth, driller, of 83, Lord 
Lane, Failaworth, had infringed the rule that no person 
should be the worse for liquor in the establishment, or bring in 
intoxicating liquor, and another rule that no person should refuse 


to obey the lawful orders of any person having authority over him, . 


It was stated that the man had attended at the works under the 


À communication from the B.T.H. .. 


А , 


influence of drink. As to the second rule, it was stated that the 


man was not in a proper state to do his work, and could not obey 
orders, but the Chairman observed that that would not do, the 


-- 


man not having refuted to work, This part of the complaint was 
then dropped, and, the representative of the firm stating that they 
did not want a heavy penalty, but would be satisfied with a warn- ` 


ing, Unsworth was fined only бв. g 
Before the London Munitions Court at Caxton Hall, on October 


Ach, a workman named Jonathan Peel was, on the complaint of 


Meesra. Vickers, Ltd., fined £2 for cutting an electric lead connect- 


ing a grinding machine, with intent to hinder the progress of 


certain work. 


PHG@NIX TELEPHONE Co. FINED. 


AT Bow Street Police Court, on October 8th, the Phenix Tele- 


phone and Electrical Works, Cricklewood Lane, was summoned 
before Mr. Graham Campbell for unlawfully failing to send in 
writing to the Publio Trustee particulara of shares and stock of the 
company held by, and for, the benefit of enemies. Aocordipg to 
the report of the matter in the Financial Times, Mr. Travers 
Humphreys appeared on behalf of the Director of Publio Proseou- 
tione. and said that the proceedings were taken under the Trading 
with the Enemy Amendment Act. The requirements of the Act 


were published. and proceedings which had been taken under it 


at Bow Street Police Court had been published in the newspaperr. 


It would be difficult, therefore, to accept as a defence, or even a: 


plea for the mitigation of a penalty, that companies did not know 
the law on the subject. 


The Phonix Telephone and Electrical 


Works had a capital of 8,284 preference shares of £1 each and 3,757 . 


ordinary shares of la. each. Four shareholders in the oom- 
pany residing in Germany held 1,284 preference shares and 
426 ordinary shares. No notice of thia was sent to the Public 
Trustee, but he became aware of the fact through the 


returns of the company made at Somerset House. When Mr. 


Oppenheimer, the managing director, was spoken to on the subject, 
he stated that no dividends had been paid to enemy арос 


and eventually а full return was madeto the Pablic Trustee, Mr. | 
Travers Humphreys proceeded to state that the case was not put . 


forward as one in which the company or the officials 
rately desired to conceal from the authorities that “т 
enemy shareholders. He also wished to point out that alt 

the returns made to Somerset House disolosed the names of enemy 


bad 
ough . 


shareholders, they did not comply with the Act, the object of | 


which was to enable the Public Trustee to see that no moneys were 
paid to those persons. 

Мв, WALTER FRAMPTON, who appeared for the defendants, said 
that they were now solely occupied in executing 
contracts. Before the war they had purchased certain machinery 
and materials from Germany, and their customers there had accepted 
part payment in sharee. 

The MAGISTRATE said he must impose a substantial penalty as а 
warning to others, and imposed fines and coste amounting to 
2185 108. 


PE — 


BALDOCK'8S TELEGRAPH INSTRUMENTS Co., LTD., r. BRITISH 
TELEGRAPH INSTRUMENTS Co, LTD. . 


IN the Chancery Division, on Tuesday, a motion in this matter 
came before Mr. Justice Sargant. 

MR. WHITMORE RICHARDA, on behalf of the plaintiff company, 
moved for an injunction to restrain the defendant oompany from 
presenting a petition to wind up the plaintiff company. In reply 
to his Lordship, counsel said the defendant company were not 
represented that day, but a letter had been received from the 


solicitors for the company suggesting that the motion should be 


treated as the trial of the action. The solicitors had not, however, 
instructed counsel. 

His LoRpsHiP said, on the production of a consent brief on 
bebalf of the defendant company, he would make the ez parte 
injunction which he made on Friday perpetual. | 


Mr. RICHARDS said tke terms of the injunction would be to 


restrain the defendant company from presenting a petition to 
wind up the plaintiff company, or from taking any 
wind up the company in respect of an alleged debt of £155. 


Government · 


ings to 
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BUSINESS | NOTES. 


Bankvaptey ` Proceedings. — Автиов FARADAY 
HAWDON, of Yetholm," Elmfield Gardens, Gosforth, Northumber- 


land, electrical engineer.—At  Newoastle-on-Tyne Bankruptcy 


Court on the 7th inst., this bankrupt came up for his first public 
examination. The statement of affairs showed liabilities expected 
to rank of £545, and assets estimated at £52. The debtor attri- 
buted his failure to Motor Ignitionisms, Ltd., of which he was 
managing director, going ipto liquidation. The debtor comménoed 
buáiness in 1905, in Newcastle-on-Tyne, in partnership with 
another person, under the title of Hawdon, Oliver & Co. The 
capital amounted to £40 borrowed by the debtor, which had not 
been paid. The partnership was dissolved in 1907, when debtor 
paid his partner £20 for his share of the capital, and continued 
the business under the style Motor Ignitionisms Co. In December, 
1909, the company was registered under the style of the Motor 
Ignitionisma, Ltd., with & nominal capital of £1,000,in £1 shares, 
which was afterwards increased to £2,000, and the debtor received 
500 shares for his business, the company undertaking to pay the 
trade liabilities but not his private liabilities. In 1913, the debtor 
and his wife began trading under the style of A. Faraday Hawdon 
and Co., at Newcastle-on-Tyne, without capital, for the purpose 
of making portable inspection lampe, and in May, 1915, a company 
was formed named Mico, Ltd., with a nominal capital of £500 in 
31 shares for the purpose of acquiring the business. On 
February 10th, 1915, 2307 was due to debtor from Motor Igni- 


tionisms, and he received £196 on account, and debtor and his 


wife, who were trading as A. Faraday Hawdon & Co, paid the 


company £196, which included £165 from machinery and fittings. 


The hearing was adjourned, 
' GODFREY, HERBERT J., electrical vengineer, тео: —Trustee 
released September 23rd, 


Catalogues and Lists, —Musors. DRAKE & GORHAM, 
LTD., 1, Felix Street, Westminster Bridge Road, London, S.E.— 
Two new illustrated and clearly priced pamphlets. No. 237 

J. brings together most conveniently particulars and prices 


(14, PP. 
astian, Belling, Quead, Ferranti, Falco, and Jackson electric 


also lamp radiators, and the P. G.“ electric radiator. 
No, 236 (16 pp.) is devoted to tungsten and tantalum lamps and 
lanterns. Prices are tabulated of 11 different makes of one-watt 
lamps and various designs of lanterns for these lamps, including 
a new range for smaller-sized lamps; also fittings and lanterns 
for half-watt lamps; three pages are devoted to Holophane 
réflectors, 

Messrs. F. HUSBAND, LTD., Craven House, Kingsway, London, 
W.C.—16-page catalogue of Quead " electric fires. 

. Messrs. JOHNSON & PHILLIPS, LTD., Charlton, S.E.—16-page 
illustrated catalogue and price list (section "В ") of ironclad 
switchgear, including "Juno" and “Charlton” fuseboards, 
" Oharlton " and Victoria ironclad switches, fuses, fuse elementa, 
accumulator switchboards, tubular hand-grip fuses, " Charlton " 
bridge fuses, motor-starting panels, fool-proof starting panels, 
ironclad distribution boards, &o. 

Messrs. BELLING & Co., Derby Road, Edmonton, N.—The firm 
have issued a considerable collection of new literature regarding 
their electric heating specialities. One of the publications is a 
40-page illustrated catalogue containing much descriptive informa- 
tion respecting the Belling patent electric fires, many patterns for 
use in all kinds of places and amid all sorts of surroundings being 
shewn, their prices being stated for various finishes. Several 
amaller pamphlets, prepared so that contractors and traders can 
have them over-printed with their own names, deal respectively 
with the Bolling fires for business offices, and for household service 
as coal and work savers; a desk blotter leaf shows how the 
" domestic " may be neat and smart, " even at 8 am.” by using —. 
The best of the batch, from a pictorial point of view, is a very 
large advertising poster, executed in appropriate colouring, depict- 
ing an Army officer availing himself of the heating properties of a 
"Belling in the lighting of a cigar—the purpose of the poster 
being to catch the eye with the most effective subject of current 
interest, and to get home with the idea that the electric fire shown 
is “ hot as fire, " The sheet forms an effective advertisement, and 
might be very useful as a cheerful screen for shop windows in 
these days of restricted lighting. Firms interested can have 
copies of any or all of these publications on application. 

TRE EDISON & Swan UNITED ELECTRICO LIGHT Co., LTD., 
Ponder's End.—A new catalogue covering a wide range of electric 
light fittings has been issued, and is referred to in our "New 
Devices” section to-day. 


Argentine Republic: Electrical Imports.—The im- 
ports of electrical goods into the Argentine Republic during the 
six months ending with June last only reached a value of £353,000, 
as contrasted with £959,000 in the corresponding half of 1914. 


Argyll Cars.—A new company has been formed to carry 
on the manufacture of the Argyll motor-car. The large modern 
premises of the old company, now in liquidation, have been taken 
over, and the electrio plant will be devoted to specialising in 
cars for passenger and ordinary work, 


Advance in Prices.—The ELECTRIC AND GENERAL 
WoRES, LTD. of 15, Victoria Street, S. W., announce that, in 
consequence of the increasing cost of manufacture, they have 
increased the advance on their catalogue prices for switchgear to 
20 per cent. 


Me 


Social], —The engineerg of the Sr. Ин Cink: ABD. 
RUBBER Có. held a social at the Royal Oak Hotel, Warringtin, а 
few days ago. “Mr, Seymour, the works manager, presided, 


Catalogues Wanted. The Commanding Royal En- 
gineers, York District, as will be seen from our advertising pages 
to-day, is in want of catalogues of electrical appliances—partion- 
larly those relating to lighting. 


For Sale,—MeEssrs. FULLER, Horsey, SONS & Cassi. 
will sell by auction on November 10th, at South Wharf, 8t. 
Leonard's Street, Bromley.by-Bow, engineering plant, including 
a horizontal compound tandem condensing engine, one 30-kw. 
eleotric lighting set, a steam pump, a number of three-throw power 
pumps, conveyors and elevators, winding engines, &o, Particulars 
are given in our advertisemeut pages to-day. 


Our Trade with China.—Mr. T. M. Arnscovuas, the 
Special Commissioner appointed by the Board of Trade to inquire 
into the conditions and prospects of British Trade in China, has 
now returned to this country and is prepared to interview (by 
appointment) representatives of British firms who may be able 
to see him at the offices of the Commercial Intelligence Brauch of 
the Board of Trade. In order that appointments may be satis 
factorily. arranged, British firms who may desire to have an inter- 
view with Mr. Ainscough are requested to make their application 
as soon as possible. Such applications should be addressed to the 
Director, Commercial Intelligence Branch of the Board of Trade, 
73, Basing hall Street, London, E.C, 


Liquidation. —Ввітівн DAWN "Wing Lamp Co., ло. 
—A meeting is called for November 13th, at 59, Chancery, Lane, 
W.C., to hear an account of the winding up. 


Trade Announcement. — Mg. M. F. FARBAR, di: 
Halt engineer, has opened new premises at 14, Oromley Street, 
surar, 


є Screwol.“—PFrom the STERN SONNEBORN OIL o, 
LTD., of Royal London House, Finsbury Square, London, HO., we 
have received а leaflet giving partionlars regarding their 
"Sorewol" soluble oil. They will be pleased to forward free 
testing samples of this oil to any of our readers engaged in 
munition work. Л 


Book Notices,—“ Labour Unrest— War- Time Thoughts 
on a National Danger.” By G. E. Toogood. London: A, Brown 
and Sons, Ltd. 6d. net. 

* Bulletin de la Société Internationale des Electriciens.” No. 45, 
Vol V. August, September and Ootober, 1915. Paris: Gauthier 
Villars. Price 3 fr. 

"Experimental Physics" By Н. A. Wilson. Cambridge: Uni- 
versity Press. Price 10a, net. 

Circular of the Bureau of Standards, No. 55, Measurements for 
the Household.” Scientific Papers of the Bureau, No, 253, “A 
Direot-reading .Device for use in Computing. Characterigtioy of 
Vacuum Tungsten Lamps; No. 254, A Study of the Quality of 
гароиш Ware.” Washington, U.S.A.: Government Printing 

ce. 

„Elementary Lessons in Electricity and Magnetiam.” By Prof. 
M P. Thompson. London: Macmillan & Co., Ltd. Price 
48. 6 

"Continuous and Alternating Current Machinery Probleme," 
By W. T. Ryan. London: Chapman & Hall. Prioe 2s. 6d. net. 


LIGHTING AND {0 POWER NOTES. 


Argentina. Te public blie light and power installations 
belonging to & joint stock company at San Martin (Province of 
Mendoza) have been sold to Messrs. O. Bromberg & Co., of Buenos 
Ayres, who will undertake the public service after extending the 
installation. 

The movement recently started in Concordia (Entre Б) for 
the formation of a local electric supply company, is ma 

rapidly. The proposed capital is $300,000 m/a, Energy for light 
would be sold at $0.25 and for power at $0.15 per кү. -hour, ¥ 
a rebate to large consumers, The present price is $0.40 cents. — 
Review of the River Plate. 


Banbridge,—Messrs. R. J. Hale & Co., having installed 
an electric lighting plant, are asking permission of the Urban 
Council to erect poles and overhead wires or underground cables 
for supplying premises. 


Barrow.— PRICE INCREASE. —The Electricity Committee 
recommends that an addition of 10 per cent. be made to the 
accounts for the December quarter, and until further notice upon 
the gross amount charged to private consumers for energy suppiied 
for lighting, heating and power, but as regards consumers whose 
agreements include a coal clause, credit will be given for any 
increase resulting from such clause; the inorease is not to apply to 
the Tramway Co., but it will apply to the net amount charged 
for energy supplied for street lighting. 


Blaekburn.—PRicE INCREASE.— The price of electrica! 
energy is to be increased by 15 per cent. for АП purposes. 
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Bradford.—Burk SuPPLy.—The Electricity Committee 
has been informed that the agreement with the Bradford Dyers’ 
Association, Ltd., for bulk supply to Bowling Dye Works will 
. expire in a year's time; that the company did not propose to renew 
it, but desired to continue a supply on similar terms, but subject to 
determination by nine calendar months' notice from either party. 
The Committee agreed to this suggestion. 

The Electricity, Committee has concluded an agreement with 
Meeers, Hindle & Firth in regard to a supply of electricity in bulk 
to their premises at Mill Lane, Bradford. 

At the Saltaire Mills a new 1,500-H.P. Westinghouse turbo- 
generator has been installed, to supersede the several Чеге recipro- 
cating engines previously employed in these works. 


Brighton.— PRICE INcREASE.— The T.C. has decided to 
. make the following increase in charges for electricity :— Special 
tariff for arc lamps and advertising signs, 314. to 4d. ; maximum 
demand, from 6d. and 3d. to 7d. and 34. ; flat rate from 444. 
-to 41d. ; flat rate to consumers of a minimum of 15,000 units per 
annum, from 344. to 4d. The charge for hotels, publio- houses and 
taking more than 20,000 units per annum, is to be increased 
by id. on the 14. rate, and theatres and other premises taking 
20,000 units per annum, by jid. on the 3d. rate. The flat rate of 5d. 
per unit for electricity supplied outside the borough is to be 
increased to 54d., and for electricity supplied through prepayment 
meters, by Id. per unit; the flat rate of 11d. for current supplied 
.fox power will be increased to 1° 25d., and the charge for electricity 
: supplied to the eio da undertaking will be increased from 1'3d. 
to 185d. per unit. " 


Callan (Co. Kilkenny). —Worenovst LicHTING.— 
The proposal to install electric light in the workhouse has been 
. adjourned for 12 months, The Guardians indicated that they 
would like to have a statement and estimate from the Electric 
Lighting Co. 


-Canada.—The fourth annual report of. the Toronto 
_hydro-electric system for thé year ended December 31st, 1914, just 
`{ядцей, shows that the operations for the year yielded a gross 
inoome of $1,501,291; the cost of electric current, operation and 
management expenses, inoluding repairs and maintenance, absorbed 
8874, 858, leaving a gross profit on operation account of $620,932; 
after providing for interest, depreciation and sinking fund 
a mounting to $556,513, there remained a balance of $70,419. Of 
this sum $69,536 was absorbed by charges and allowances not 

strictly attributable to the operating account for the year, and by 
other charges and allowances arising out of transactions of the 
previous year, the net surplus being $883. The increase in the 
gross income over that of 1913 was 294 per cent. ; the net increase 
in consumers connected to the system during the year amounted 
to over 9,000 ; the total number of consumers connected at the end 
of 1914 was over 31,500, and their connected load over 88,000 Н.Р. 
A new schedule of rates bas been adopted, and came into operation 
at the commenoement of the present year, viz. :— 


Reduced rates. Old rates. | 
Reduc- 


Average perxw.- Average per Kw.- 
= : hour part of 1915, hr. iana period; 1914. tion. 
Residence lighting. . 4.00 cents 4.60 cents 18.1% 
, Commeroial lighting... 2.85 „ 3.99 „ 28.5 
‘Commercial power 131 , 1.56 „ 16.0 
Street lighting 2.12 „ 2.49 „ 14.9 


„The general manager in his report states that the year has been 
“mainly devoted to consolidating the system and improving the 
service, together with such extensions as werg necessary to deal 
‘with the requirements of the immediate future. During the year 
5,600 electric irons, among other things, were disposed of, which 
on the basis of three hours’ use a week would mean the ‘sale of 
480,000 units per annum, which at the old rates would bring in 
$13,000. Some 2,400 street lamps were added, making at the end 
of 1914, an equivalent of 40,800 100-watt lampe. Winter and 
:summer load curves are included, the former showing a maximum 
momentary peak of 30,430 H.P. and a max. 20 min, peak of 
29,020 H. P., and the latter a maximum momentary peak of 
19,970 H.P., and a max. 20 min. peek of 18,900 H. P., the winter 
and summer load factors on the particular days being 68 and 77 
per cent. respectively. 


Cheltenham.—ANNvAL Керовт.—Тһе year's working 
.of the Corporation electricity department shows a gross profit of 
£18,690, as against £14,585 in the previous year; after deducting 
£10,890 for financial charges there was a net profit of £2,800, as 
| £3,737. The net profit, added to £294 brought forward 
from 1918-14, totalled £3,094, from which £2,061 was deduoted, 
the last full instalment payable on the deficit loan. The 
balance, £1,043, was oarried forward to next year's account. 


Cheriton.—Prov. ORpER.—The B. of T. has granted 
the Folkestone Electricity Supply Co. an order to supply current to 
premises at Cheriton. 


Continental. — ITALY. — The Italian Department 
of Provincial and Communal Loans for the municipalisation 
'of public services, instituted at the Minister dell'Interno, has 
‘sanctioned the redemption by the Communal authorities of the 
electric light installation at Tirano for a sum of 135,000 lire, 
and has authorised the commune to contract a loan of 350,000 lire 
‘with the Cassa Depositi е Prestiti for the purchase and other 
expenditure. 

SPAIN.—À company has been formed called the Compania de 
Energia Electrica de Popayan to supply electricity in the city cf 


Popayan. Water power is available on the Cauca River, from 
which an open canal the water to a point, within three 
miles of the centre of the сібу ; the head is 70 ft. to 80 ft. * 


Dover.—ANNUAL EsTIMATES.— The working of the 
electric light undertaking for the year ending March, 1916, owing 
to the increased cost of fuel (£1, 421), and the loss on street 
lighting (£2,283) is expected to result in a loss of £555, after the 
payment of interest and sinking fund amounting to £11,788, 
instead of a surplus balance £2,525, which was obtained last year; 
the lose is to be taken from the surplus in hand.— Dorer Erpréss. 


Dublin.—TRHEATRR RáTES.—The. Electricity Supply 
Committee has recommended the fixing of a rate of 33d. per. unit 
net for supply to the regular theatres and music-halls and the 
offices of the daily newspapers." The capital charges on plant aud 
feéder mains are held to be not properly chargeable in these cases. 
"The picture theatres are excluded from the reduced rate on the 
ground that а proportion of the plant and feeder maine must be 
bel. for them, since they work during the heavy early evening 


` Dundalk.—V ALUATION APPEAL, —The Court of Quarter 
Sessions has confirmed the assessor's valuation o£ the Council's 
electric light undertaking at £440 ; ie Council пашаш that . it 
‘should be returned at £255. 


Ellesmere Port.— Pov. бЕр —Messrs. A. J. Leigh 
and Partners have informed the U D.C. that they propose to apply 
dine prov. order for the supply of electricity in the adjoining 

ots. 


| Ellon.- NEW GENERATIO STATION. The ‘site of the 
generating station (the formal opening of whíoh' we reported last 
week) is that occupied by the gas works, the feu of which was 
_transferred from the T.O. to Duncan's Electricity Supply Co., Ltd. 
The plant oonsists of two 68-B.H.P. suction-gas engines, by Messrs, 
Fielding & Platt; two 42.kw. dynamos, by the British Electric 
Plant Co.; and a storage battery of 666 ampere-hours capacity, by 
the Chloride Co. The switchboard. was supplied by the Switoh- 
gear Construction Co., Ltd. There is at present a total of 1,660 
lighte in the burgh, and the number is steadily increasing. 
whole of the work was carried on under the. supervision of Mr. 
К. Cooper, of Messrs. Т. C. Smith & Co., Aberdeen. It was 
expected that the work would have been finished last year, but 
when the war broke out practically the whole staff of electrical 
engineers were called up or left on military duty, The ‘new Шо. 
minant has given great satisfaction throughout the town. 


Farnworth, — The Electricity Committee has been 
informed that damage had been done to the destructor, presumably 
from the presence of some kind of explosive i in the refuse. It was 
stated that war badges had been a for in respect of the chief 
engineer, assistant engineer, shift engineer, switchboard attendants 
and mains assistant. 


Gillingham (Kent),—Orr FuEL.—The T.C. has asked 
-the advice of the B. of T. as to the purchase of oil fuel for the 


electricity works, The Anglo-American Oil Co. offers а contract 


for six or 12 months, at 35 25. 6d. per ton, ex Parion; or 
£5 11s. 8d. delivered at "the works. 


Gloucester,—Nxw INDUSTRT.— The electrical engineer 
reported that inquiries had been received from the Gloucester 
‘Paper Mills Co. (а new company about to be established in the 
district), in regard to & large supply of energy for power and light- 
ing purposes (approximately, £5,000 worth a year). The proposed 
варріу would involve very extensive alterations and additions to 

the existing plant at the electricity works, A Sub-Committee has 
been appointed to take any preliminary action. that . be 
necessary. 


Harrogate. —Y rar’ 8 Won kind. For the year ended 
March 25th, 1915, the revenue of the Corporation electricity undor - 
taking amounted to £18,790, and the gross profit to £8,389. 
Iaclading other amounts brought in, the balance of net revenue 
amounted to £8,564, from which, after meeting interest and loan 
charges, and placing £250 to reserve, the balance of £573 was 
applied to rate relief. The reserve fund now stands at £2,504. 
During the year 2,056,731 unite were generated, and 1,452,009 
sold; the public lamps numbered 825 (incandescent), and the 
maximum load was 940 Kw. 


Kettering.—PLANr Inspection.—On October 5th the 
past and present members of the U.D.C. met at the electricity 
works to inspect the installation generally, and the recent exten- 
sions in particular. Thenew plant has been supplied by the Brush 
Co. and Messrs. Siemens, and the whole work has cost £8,600. 
Congratulatory speeches were delivered, the chairman, Mr. Lewis, 
mentioning that the plant was now in a position to generate over 
three million unite per annum. 


Leeds.—IMPROVID LicHTinc.—As a result of arrange- 
mente between the Street Lighting Committee of the Corporation 
and the chief constable, the streets are to be better lighted than 
has been the casa for some time , the improvement being 


-gradual until about two-thirds of the street lamps are agein 


brought into use. 


Leek.—The Blectricity Committee recommends that the 
charge for lighting churches and chapels be reduced from 54d. to 
5d. per unit, as from July let last, subject to an allowance of 
10 per oent. on conditions, 
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London.—WooLwicH.—BurLKk SuPPLy.—The Finance 
Committee has been in corréspondence with the L.C.C. as to the 
B.C.’s application for sanction to borrow £4,700 for linking up ths 
undertaking with that of the South Metropolitan Eleotric Light 
and Power Co. The sanction is being granted on the understand- 
ing that the balance of the loan for plant will be repaid by the 
B.C. when the plant is no longer in use for the purposes of the 
undertaking generally, subject to the approval of the B. of T. 


Neweastle-under-Lyme,—ExuiBrTIOoN.—AÀn electrical 


exhibition in premises in the Iron Market, is being held during 
Ootober by the Corporation. 


Oldham.—War Boxus.—The employés at the Cor- 


poration electricity and destructor works have sgreed to wait 
B. of T. intervention with regard to а olaim of 2s. per week war 
bonus for all the members of the Municipal Employés’ Association. 


Pembroke (Co. Dublin).—PrANT ExTENSION.—The 
Council has decided to purchase a new engine in connection with 
the electric lighting plant of the township, at a cost of £2,000. 


Portrush.— B. or T. Sancrion.—Intimation has been 
received by the Urban Council that the B. of T. is now ina 
position to give its consent to the proposed works for a generating 
station for electricity supply. 


Reading.— STREET LiGanHTING.—The Electric Supply 
Co. has allowed the T.C. & rebate of £84 per annum in respeot of 
the reduced public lighting at Caversham. · 

L. G. B. has 


 Sheerness.—LoAN APPLICATION.—The 
informed the U. D. O. that it cannot at present sanction a loan for 
the provision of a refuse destruotor. 


Stockport.—IxPROVED STREET LranmTING.— The light- 
ing of the streets, which has been subdued for some considerable 
time, is now to be improved, 


Stretford.—ImproveD STREET LianTING.— The D. O. 
has received &n intimation from the County Police that the 
lighting of the district may now be improved. . 


Swansea.—MABKET LicHTING.-—The Markets Com- 
mittee has decided to substitute half-watt lamps at the Swansea 
Market for the present arc lights, which have been causing con- 
siderable trouble. The engineer reports that a saving of 25 per 
cent. would be effected in the consumption of current, and the cost 
of carboning—£30 per annum—would be done away with. 
Against this, however, the cost of replacing about once every three 
years of the burnt-out half-watt lamps would have to be met. The 
expenditure on the aro lighting (current and carbons) averages 
£123 per annum at the present time. 

In order to economise, the Highways Committee has decided to 
limit the public lighting of the borough, much of which is by 
electricity, by lighting only every alternate lampexoept where the 
electric lighte are in series, and situate at the junctions of streets, 

The Electric Lighting and Tramways Committee was informed 
that the G.W. and Rhondda - Swansea Railway Companies 
and the Harbour Truet had granted free wayleaves to enable the 
Committee to ran a cable to the works of the English Crown 
Spelter Co., but Lord Jersey, through his agent, pressed for the 
payment of £10 per annum, as it was purely for trade profit pur- 
poses. The Committee decided to inform the War Office that the 
TE was being held up owing to the conditions imposed by Lord 

rey. 

Trowbridge.—OVERHEAD WIRES.— The U. D. C. has 
decided upon an area in the town in which, as а general principle, 
no overhead wires are to be used by the Electrio Supply Co. 


Tunbridge Wells, — STREET LicHTINc.— Owing to 
restricted lighting the electricity department has allowed a reduc- 
tion of £1,410 per annum, whilst: the regulations are in force, off 
the publio lighting account. 


Wilmslow.—The U.D.C. has decided to ask the Alderley 


Edge and Wilmslow Electric Supply Co. to resume the full lighting 
of the district at onoe. 


Wolverhampton. — Loan APPLICATION. — The Elec- 
tricity Committee has decided to lay additional mains, &c., at an 
estimated oost of £1,365, for which L.G.B. sanction is to be asked, 
&s also to the borrowing of £5,000 for defraying expenditure in 
connection with other mains in the borough. The Committee 
proposes to renew, for a further period of five years, the agreement 
for the supply of current to the British Oxygen Co. | 


TRAMWAY and RAILWAY NOTES. 


Australia.—Through the courtesy of Mr. W. G. T. 
Goodman, chief engineer and manager, we are able to give the 
following varticulars of the working of the Adelaide (S. Aust.) 
Municipal Tramways Trust for the half-year ended July 31st, 1915. 
The net revenue during this period was £57,794, and the full 
statutory charges amounted to £62,390, leaving a deficit of £4,595, 
but some £2,500 extraordinary revenue expenditure was incurred. 
The gross revenue for the period was £153,283, or £11,420 less than 


the oorresponding period of last year, and £18,000 less than it 
should have been had ordinary economic conditions prevailed, 
The capital cost of the revenue earning portion of the electric 
traction system, excluding purchase-money and stores was 
£1,399,996; the surplus revenue over operating expenses (exclud. 
ing Port Adelaide horse-car account) was £58,206, and the per. 
centage of working expenses to revenue was 61'0. The surplus 
revenue over operating expences equalled 8'3 per cent. on the 
capital cost. The reserve for renewals now amounts to £87,364, 
and the insurance reserve to £8,307. 

A recent issue of the Sun contains some particulars of the new 
Sydney (N. S. W.) suburban electric railway scheme, for part of 
which contracts have been made with Messrs. Norton, Griffiths, 
Ltd. The whole scheme includes a two-track loop-line round, and 
through, the city, with stations within easy accese of all the im. 
portant business and shipping oentres, also an Eastern suburbs 
railway and a Western suburbs railway. The latter line will pas 
over the proposed Bridge over Darling Harbour to Balmain. The 
present contract includes the whole of the city railway and parts 
of the Eastern and Western suburbs railways. It is proposed to 
provide 160 trains an hour in each direction on the new city гай. 
way from the new central station ; an ultimate capacity of 192,000 
passengers an hour in each direction will be given. A speed of 
18 miles an hour, including stops, is proposed, and the round city 
journey will occupy 10 or 12 minutes. A recent seport showed that 
with the present rate of expansion the suburban railway traffic 
would double itself in 5˙8 years; the city and suburban tramway 


traffic would double itself in 6'8 years; the Northern suburbs 


tramway traffic would double itself in 4'9 years; and the ferry 
traffic in 7 years, Tramway traffic has reached saturation point, 
and more cars cannot be accommodated at rush hours. It is cal- 
culated that the new services would account for 164,000, or 37 per 
cent., of the through tramway passengers daily, and that 40 per 
cent. of the tramway cars can be removed from the streeta in 
consequence. 


Bradford.—As a result of a conference between the 
Bingley Council and the Tramways Committee, the latter һм 
agreed to pay an increased price for the current supplied in accord- 
ance with Clause 11 of the lease of the Bingley Tramways. 

On Thursday, last week, when a Corporation tramcar had mounted 
nearly to the top of Church Bank—a steep inoline where a fatal 
accident took place some years ago—the vehicle commenced to 
slip down the hill. Some passengers jumped off the car and 
received injuries. The oar travelled a short distance down the 
bank before the driver was able to make the brakes work, 
when it was brought to a standstill, and later it proceeded on ita 
journey. 


Bury.—The Tramways Committee has decided that no 
employé enlisting without the sanction of the head of his depart- 
ment shall receive the benefit of wages during his service with 
the Forces; it was explained at the T.C. meeting on the 7th inst. 
that there was no intention to discourage tramway employés from 
enlisting, but the resolution had become necessary because of the 
inconvenience caused through motormen staying away 
enlisting without giving notice of their intention to do so. 


Continental. — Sparx. — The concession for an 
electric tramway from Mongat to Tiana (Barcelona) offered to 
public competition has been secured by Juan Gari. The line is to 
be built according to the official plans, and the scale of fares is 
prescribed. 


Cuba.— The Havana Electric Railway, Light and Power 
Co. has been authorised to construct a new double-track electric 
tramway in that city. Work must be commenced within a year, and 
сараа within two years, from the date of the promulgation of 
the decree, 


Doneaster.—The Tramways Committee has decided 
that no unaccompanied parcels be acoepted for carriage on the 
саге, and no fish in boxes, meat in bulk, or fixed perambulators or 
mail carts; that passengers boarding cars after the first collection 
of fares has been made on leaving any terminus, and desirous of 
riding on the top, be asked to pay their fares on the platform before 
proceeding upstairs. 


India, — ELECTRIC VEHICLE. — According to Indian 
Engineering, there is no reason why small electric vehicles should 
not displace the rickshaw in hill stations, where these are in 
general use, Electric vehicles are now on the market that will 
take moat of the gradients found in and about Simla. The overall 
dimensions of the car need not exceed about 11 ft. x 5 ft., which 
would be inappreciably larger than the single-seated rickshaw. 
The conditions on a hill station are ideal for regenerative control, 
aud advantage would naturally be taken of this fact ; also tbe 
electric braking properties of the motor greatly facilitate matters 
for hill station use. 


Leeds,—WaA& BONUSES.— Application has been made by 
the traniway employéa for extra rates of pay, including time and 
a half for the seventh day of duty, and for all special or extra 
duty. It is stated that the previous war bonuses of 28. and 18. per 
week conceded by the Corporation are inadequate to meet the 
increased cost of living. The General Parposes Committee hae 
declined to accept the contention of the men that the seventh- 
day work is overtime within the meaning of the agreement a 
to employment, and considers it would be absurd to submit the 
point to Sir George Askwith, as desired by the workmen. 
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London.—On Thursday morning last ‘week, a tramway 
accident occurred near Finsbury Park, in which from 20 to 80 
passengers received injuries. The accident was due to a following 
сат colliding with a stationary car in front, which was discharging 
passengerr, and it considerably interrupted the tramway service. 


Liverpool.—Trarric Rerort.—During the first nine 
months of the year the economies effected on tramway capital ex- 
penditure and in other ways reached £17,000. Over £25,000 
worth of free rides were given to members of Н.М. Forces and 
nurses, and war allowances and bonuses were paid at the rate of 
£40,000 a year. The receipte were £521,546 against £517,240 in 
the corresponding period last year. The passengers carried had 
risen from 109 million to 112 million, while the earnings per car- 
mile had increased by 1°23d. 3 


Manchester.—TRACR RENEWALS.—The work of recon- 
structihg the outward track in Portland Street—one of the 
principal central thoroughfares—has just been commenoed. 

The Bucklow R. D. C. has decided not to renew the licences granted 
to the Manohester Corporation tramway department for the 
running of motor-omnibuses to Northenden, owing to the inade- 
quate servioe. It appears that the military authorities impressed 
all the Corporation's motor-’buses. The Corporation received three 
motor- buses—it had eight formerly—and ordered more, but the 
Treasury ban on expenditure made it impossible for it to get 
the vehicles. It was stated that arrangements had already been 
made for a suitable service.“ 


New Zealand.—The Dunedin Council has decided to 
borrow £26,000 for new tramcars, remodelling the existing сага 
and for alterations to the approaches to the car-sheds.— Tenders. 


Oldham.—The tramways manager has been authorised 
by the Tramways Committee to order parts for renewal of a 
crossing at Mumps Bridge, at an estimated cost of 4400. 

FEMALE LABOUR. — At a meeting of the T.C. last week 
criticism was offered as to the employment of women as car con- 
ductors, and it was suggested that the Tramways Committee could 
get men suitable for the work. The Mayor said that his wife 
intended to become a Jady car conductor when her year of office 
was completed, a remark received with laughter. 


Rochdale.—WaBR WAGES.— The Tramways Committee 
having considered the application of the tramway workers for a 
permanent increase of wages in lien of a war bonus, has decided 
that it cannot see its way to depart from the decision of the T.C. 
In the matter. 


Southampton.—ELrcrric TowER W AGoN.—The Tram- 
ways Committee has recommended the purchase of an Edison 
electric chassis, at £627, for the purpose of a motor tower wagon ; 
also а motor-generator, at an estimated oost of £250, for charging 
the vehicle, upon the understanding that the Electricity Committee 
will supply the necessary current at ld. per unit, the vehicle to be 
charged off the peak load. 

Southport.— Year's WOkRKNG.— For the year ended 

March 31st last, the Corporation tramways carried 4,772,478 pas- 
sengers, an increase of 108,899 on the previous year; the car- 
mileages for the two years were 475,680 and 463,242 respectively. 
Despite these increases, thé energy used per car-mile decreased from 
1'001 to '977 unit. Working expenses less war allowances, 
thow a saving of £139, the ratio working expenses to receipts 
falling from 68˙8 to 63 per cent.; the gross profit was £7,312, as 
against £5,864, and, after meeting war allowances, there was a net 
profit of £12, the first shown for the past six years. In the previous 
year there was a deficit of £1,403. The improved returns are at- 
tributed to the opening of the " Grand Tour” section, on which the 
receipts averaged 29'4d. per car-mile, despite the interference of 
the war. The reserve and renewals fund is stated to be £442 for 
the Corporation worked lines. Certain lines in the borough are 
^ Jease@l Xo a company, and the balance of receipts from those lines is 
shown as £15,804 ; up to the same date there was a total deficit 
on the Corporation worked lines of £9,472, and, taking both oon- 
cerns, there is a balance shown of £6,332. 2 


Walsall.—The Birmingham and Midland Tramways 
Joint Committee is to be asked for the reason of the failure of 
current on the Wednesbury and Willenhall lines on four occasions 
recently, when the tramway traffic was suspended for some hours. 
The tramway manager reports that the introduction of female 
labour on the cars has been successful, and that, at present, 18 
women are engaged as conductors. Messre. W. A. Stevens, Ltd., 
state that, in consequence of Government orders connected with 
the war, they could not give any date for the delivery of the three 
motor-omnibuses remaining to be delivered under their contract, 
and that they could not give an unconditional guarantee of 
delivery of the three additional ‘buses for which the Committee 
contemplated giving them an order. Under the circumstances, 
the Tramways Committee has decided not to place a further order 
with the company at present, and, in view of the urgent necessity 
for additional travelling facilities to be provided, recommends that 
it be authorised to purchase three ‘buses, at a total cost not exoeed- 
ing £3,000. In this connection the town clerk has been instructed 
to write to the War Office, the Admiralty, and the Ministry of Muni- 
tions, requesting that, in view of the necessity for further travel- 
ling facilities being provided for the adjoining colliery districta, 
they will allow the contractors to deliver the motor-'buses ordered, 
or to be ordered, on behalf of the Corporation, so that an adequate 
servioe caa be given to such districts. The Committee is prepared 
to make a contribution of £2,000 in aid of ratee, out of the profits 
of the undertakir g, for the year ending December 31st next. 


TELEGRAPH and TELEPHONE NOTES. 


Australla.—A revised scale of charges for telephone 
services has been laid before the House of Representatives by the - 
Postmaster.General; it practically doubles the present rates for 
effective calls, both on subscribers’ instruments and public tele- 
phoneg, while the ground renta are to be imposed on a basis which, 
in some individual cases, will involve a slight reduction, and in 
others a slight increase. The line covered by ground rent is in 
each case miles. The revised scale for ground rent is as follows :— 


— 


EFE | $8 e] БЕР 
8 2 ! EE Base 
E DA | 8 2 . 
Bubecribers' в 3 |38 ЖЫ; 
lines B^ = 45 | 3522 
` connected, 5 9.9 $883 223 
? gt | ifkt 2327 
| 8| "E | õa? © 352 
& А i 8 ** 
Exchanges or networks | | | 
ha ‘Mis 2 8. d. £s. 4 &£ s. d. 
From 1 to 3000. . 5 3 0 0 2 10 0 2 0 0 
„ 301 to 6000. 5 3 5 0 2 10 0 2 0 0 
„ 601 о 1,500... 5 3 10 0 2 18 0 2 5 0 
„ 1.501 to 4,000... 10 8 15 0 3 00 2 10. 0 
10 4 0 0/3 0 0/210 0 


„ 4,001 and upwards ... | 


CHARGE FOR CALLS, 


For each effective call originating from a subscriber's instru- 
ment, 1d. i . $ 

For calls originating from a public telephone, 2d, per conver- 
sation of. three minutes. 

In future the ground-rents will vary according to the number' 
of subscribers’ lines, instead of being based on a population basis 
as at present. In the aggregate the department will lose about 
21,000 by the change. The population basis has proved to be 
unfair. Existing contracts will be allowed to run their course, 
but the rentale on the new basis will apply immediately to all new 
subscribers. The increased rates will come into operation about 
the New Year. | 

In submitting the new scale, Mr. Spence also tabled the report 
of the Departmental Committee of Investigation which met last 
year to inquire into the best means of meeting the deficiency on 
telephone working, which amounted to £296,124 for the year 
ended June, 1914. The Committee found that a saving of £78,000 
per annum could be effected by economies in operating and repairs 
and maintenance. To make up the remaining deficiency of 
ie ышы the Committee recommended the adoption of an amended 

е. : 


Chorley.—The B. of G. has decided to install the 
Dictograph-Turner intercommunication telephone system in the 
workhouse, at an estimated cost of £140. Tenders are to be 
invited for the work. 


Japan.—According to a report just to hand, although 
there is a very active demand for connections to the telephone 
system in Tokio, only one-tenth of the recent applications have 
been attended to, the Central Telephone Bureau not having 
sufficient available funds. It is also stated that the telephone 
apparatus in use is quite out of date, and not to be compared with 
that employed in Earope and America. The authorities are fully 
aware of this, but cannot do anything to improve matters ; owing 
to the shortage of allotted appropriations and the rigorous curtail- 
ment in expenditure enforced in all the Japanese Government 


Departments, 


New Lines.—The Compagnie Francaise des Cables 
Télégraphiques has opened for traffic a submarine cable between 
San Domingo and Mayagnes in Puerto Rioo, connected by an over- 
land line 186 km. in length with San Jaan.—Journal Télégraphique. 


New Telephone,—It is reported from Christiania that 
а new micro-telephone (? microphone) has been devised by a 
Norwegian inventor, which renders it possible to telephone to a 
distance three times greater than at present, and that the inven- 
tion is also of considerable importance for wireless telephony. 
The sum of £25,000 has been get apart for carrying out official 
experimente, which are to begin shortly. 


Norway.—The construction of the trans-Atlantic radio- 
telegraph station at Stavanger, Norway, which has been delayed 
by the war, has been reeumed by the MarooniCo. When completed 
Stavanger will exchange traffic with the Marconi station at 
Chatham, Mase.— T. and T. Age. 


Spain.—The installation of a telephone system con- 
necting the various towns of the four united Provinces of Cata- 
lonia, including the establishment of central telephone exchanges, 
has been authorised.— Board of Trade Journal, 


Telephoning in French,—The French language is said 
to have been found muoh better adapted to long-distance tele- 
phoning than the English, and operators in Paris have suoceeded 
in transmitting messages to London at the rate of 190 words a 
minutr.— T. and T. Age. 


—ͤä—h + gw ———— ——— 4 1\ 2 ае 


THE ELECTRICAL REVIEW. 


wk ated Ne м. л 44 .... ey 


[Vol 77. No. 1,977, 0TOBER 151815. 


-CONTRACTS OPEN and CLOSED. 


ОРЕМ; 


Australia, — December 7th. P.M.G.’s on 
(various States). Non-encrusting zincs, carbon and. manganese 
powder, manganese chleride, chloride of ammonia, porous pots 
{2 in.), outer jars for cella, carbon blocks, resistance boxes of 5,000 
ohms, Ko. See Official Notices" to-day. . 

SypNEY.—Deoember 6th. Municipal Council. 33, 000-volt out- 
door transformers and switchgear. Specifications (108, 64.) from 
Electric Light Department, Town Hall. 

December 20th. . Metropolitan Board of Water Supply and 
Sewerage. Centrifugal pumps and electric motors at the Marrick- 
ville low. level pumping station. 

November 4th.— P. M. G. 58 miles lead-covered cable (11 itema). 

January 12th, 1916. N. S. W. Railway and Tramway Department. 
Two water-tube boilers, &c., for the Zara Street power house, 
Newcastle. See our last issue for further particulars. 

January 31st, 1916. Three electrically-operated railway freight- 
car transferers, for Jones Bay wharfage, Pyrmont. Particulars 
from Engineer-in-Chief of the Harbour Trust, Circular Quay. 


MELBOURNE.—December 14th. Deputy P. M.G. Eleven sections | 


of a lamp-signalling trunk-line switchboard, and other material 
necessary for increasing the equipment of Melbourne trunk 
exchange from 108 to 240 lines, Schedule 1,207.* 

ViCcTORIA.—December 14th. P. M. G. For delivery in all States, 
18 670 common-battery wall pattern telephones, manufactured in 
Australia. Sched. No. 1.264. 

VICTORIAN RAILWAYS.—January 5th, 1916. 
automatic sprinklers and thermostats at Jc olimont car-shed. 
Storekeeper, Railway Offices, Spencer Street, Melbourne. 

PERTH.—December 8th. 294 accumulators, and power board 
complete, for-P.M G.'s Dept. See "Official Notices October 8th. 

GoULBURN.—October 30th. One 200-Kw. direct-coupled PD. C. 
peneme ne set, gas or steam driven. Specification (10s.) from the 

own Olerk, or at the office of the Local Government Association, 
168 4, Queen Victoria Markets, Goulburn, 


^ Darlington.—October 22nd. Corporation. 3,000-Kw. 


turbo-alternator ; surface condensing plant, See “ Official Notices” 
October 8th. 


Dublin.—October 25th. Corporation. Alterations and 
additions to electric lighting of public baths and wash-houses, Tara 
Street. Specifications from the City Electrical Engineer, Fleet St. 

November 4th. Great Northern Railway Co. (Ireland). Twelve 
months’ supply of stores, including a number of electrical items. 


Chief 


See Official Notices " to-day. 


 .Dundee.—October 21st. The Harbour Trust. Electric 
lighting of Shed "Y" at the new wharf. Specifications, &o., from 
Mr. J. H H. Thompson, General Manager and Engineer. 


Greystones (Co. Wicklow).—One 60-в.н.р. gas engine, 
alternator, and switchboard panel for Greystones Electric Light 
and Power Co. See "Official Notices " October Ist. : 


Leeds. —October 18th. Overground ааа chamber 
at. Houghton Street and Rawson Place, Dewsbury Road. C. N. 
Hefford, Manager, Eleotrio Lighting Department, 1, Whitehall Rd. 


Littleborough.—October 22nd. U. D. C. H. T. cables, 
road-work, &c., transformers and switchgear for sub-station. See 
" Official Notices” October 18. 


New Zealand. — Dunepin.— November 3rd. City 
Council, Insulated and bare copper wire for a period of two | years," 
November 3rd. City Council. One 3,000-volt regulator." 


Salford.—October 18th. Coal required for the elec- 


tricity department. Particulars from tne Borough Electrical 
Engineer, Frederick Road, Pendleton. 


Spain.—October 30th. The municipal E of 
ana are inviting tenders for the concesion for the electric 
ighting of the town during a period of ten years. 


Watford. — October 18th. Wiring new waterworks 
pumping station for light and power, for the U.D.C. Mr. D. 
Waterhouse, Engineer, High Street. (Returnable deposit of £1.) 


York,—October 28th. N. E. Railway. Six or twelve 
months’ supply of telegraphic apparatus, wire, and line stores, 
See “ Official Notices " to-day. 


Specifications for the items marked can be seen at the Board 
of Trade Commercial Intelligence Branch i in London, 


CLOSED. | 
Argentina.—The tender of the Anglo- Argentine General 
Electric Co., Ltd., for the supply of 40,000 carbons for the lighting 


of the port of La Plata has been accepted by the Direccion General 
del Puerto de Baenos Aires; price $4,475 ш/а, 


Installation of 


ть tu vo. c ee 


—— —— 


Muelle Tsui The: tender of the B. I. = 
Helsby Cablea, Ltd, has been accepted by the Launceston: 
Council for the supply of 2,640 yards of underground armoui 
с cables, at 21,082, subj ect to the market price of copper 
ard lead. 

ByDNEY.— The tollowing contracts have been received by the 
Municipal Council :— 

D.C. Two-wrRE METERS, 


. Noyes Bros. PON (tesnramendes) £2,020 - 


Stand ard Waygood- Hetoules, та. - 9,998 С 

^ Haes & Eggers EA V woo Ev ETB- 
Edison & Swan ee ee E К e 4.09 
Aust. General Blectric Gs. TS e 5, 5,77 

es м А.С. Two-WIRE MEPRRÁ. : A PE 0, 
Btandard Waygood- Heroules, Bus oe ee ee eo 26.830 К » ct 
Hees & Eggers я 7,026 
Noyes Bros. bs SN $5 (recomme aded) - 9,166 

. Laurence & Hanson .,..,.. e 000 ee) 1176 
Edison & Swan | rå TM a .. 9,699 - 
Aust. General Electric Сә. .. f ee 9983; 


Токи PLATFORM, No. 12 — 
| Poole & Steel .. frecomun inged) e39 


uke Muras .. V 340 
R. L. Borutton & Co. Б a .. 866 
Moron on Rorany Cony ERTER. , A 
2, 0X kw Я Price per Ew. 
ting о x 

Brit. Wes house Co. (recommended) Fx 927 
Guthridge, Ltd. 8,487 4-80 
Dick, Kerr p: Co. i 9,364 4489 - 
Siemens Bros. A 9.760 4:890 
Aust. General Electric Со, s 10,199 b 009 | 


: Оте "DRYER ARD FILTER. 
Каз, General Electric Co. (recommended) £368 


| The following tenders have been aco pte t- © ‚ч 
VICTORIAN RAILWAYS. m 
> 4 Electrie m material for the Jolimont car shop, £237.— W, T. Henley! $ 
Telegraph Works Co., Ltd. 
Electrical equipment for new bogie cars, "Brighton street railway. Аші. 
General Electric Co. 
N. S. W. PUBLIO WORKS DEPARTMENT. i 
Installation of six electric goods-lifts at th» State abattoirs, Homebash 
£2,985.—Standard Waygood- Hercules, Ltd. 
Емп Bay MUNICIPAL ÜOUNCIL (Tas.). 

Electric lighting plant, £2,284. —Dalgety & Co. —Tenders. 

Bradford.—The city engineer having reported. that the 
North-Eastern Steel Co., Ltd., had rolled. about 45 tons of steel 
tram rails in excess of the quantity required by the Corporation 
under their contract, and that the surptus raila were now offered 
at the price of £6 per ton, it has been decided to recommend the 
City Council to accept this offer. 

At a recent meeting of the Works Sub-Committee, the zenem 
manager submitted correspondence which had between 
himself, the War Trade Department, and the Board of Trade, with 
respect to the contract placed by the Corporation with Messrs. 
Brown, Boveri & Co., Ltd., for the supply of tramoar motors. Не 
further reported that, as a result of small modifications in detail 
of the motors, the original contract price of £22,000 would be 
increased to £22,318, and the Sub-Committee decided to recommend 
that the increased price be approved. 

The Tramway. Works Sub-Committee has accepted the offer of 
the British Oxygen Co., Ltd, for the supply of oxygen required by 
the Tramways Department during the ensuing three montns at the 
price cf 358. per 1,000 cb. ft. It has also accepted the tender of 
Messrs, Scholey & Co., Ltd., for gear wheels and pinions for cat 
motors as follaws: 300 tool- steel gears, at £7 9s. each, and 200 
‘tool-steel pinions, at £1 5s. each. 


Dartford.—The electrical engineer has been instructed 
to order 100 tons of South Leicester nuts from Messrs. J. Waddell 
and Sons, at 24s, per ton delivered, and, if it proves satisfactory, & 
further 400 tons, The offer of Mesara. John Hudson & Oo. Ltd, 
of about 180 tons of South Hetton coal, at 263. 9d. per ton 
delivered, has been accepted. 


Edinburgh.—The Council has accepted байы by 
Messrs. Fraser & Chalmers for turbo-alternators and condensing 
plant for the Portobello new power station. Messrs. Viokera and 
‘Messrs. Richardsons, Westgarth & Co., are sub-contractors. A dis- 
cussion that took place ирен the matter is reported in our 
„War Items to-day. 


Hereford.— The T. C. has к the tender of Messers. 
Bowater, of Birmingham, for 1,000 tons of "Haunchwood tine slack 
coal for the electricity works. - " 


London.—L.C.C.— The Highways: Committee recom- 
mends that the operation of standing order No. 295 be suspended, 
in order that payment may be made to the following firms for 
work done at the Greenwich generating station — Messrs. J. 
Cochrane & Sons, Ltd., retention money under their contract for 
the laying of condensing water pipes; payment on account’ of 
83,127 to Messrs. Davidson & Co., Ltd., in respect of their contract 
for the provision of four induced draught fans; а further payment 
on account of 24,885 to the British Westinghouse Electric and 
Manufacturing Co., Ltd, in respect of their contract for- the 
supply of high-tension awitchgear, &c, 


Rotherham.—The Tramways Committee of thé T.C. 
has arranged to purchase three motor-omnibuses from the Daimler 
Co., Ltd., at £953 10s, each. 
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, Southampton. ја EP to. TM Electricity Com- 
inittee's contraót with the British Thomson-Houston Co., for the 
gupply of a rotary converter, the British Electric Transformer Co., 
who are sub-contractors to the British Thomson-Houston Co., have 
notified them that their original price of £496 for the necessary 
high-tension transformers would not hold good owing to the in- 

cost of materials, &co. Under the cirenmstances the Cem- 
fiíltteé has agreed to the amount of the contract being advanced to 
542... The Committee has had its attention drawn to the necessity 
of ‘providing slot meters, but has deferred consideration of the 
t in view of the difficulty of obtaining meters at the present 


The T. C. received the following tenders for installing electric 
Неће at the Ascupart Street Police Station :— 
T T : £18 19 0 
T m oo o ETT 
F. W. Cook & CO. 21 116 
The tender of Messrs. Edgar Allan & Oo. ‘has also been accepted, 
at £225, for tramway pointe and crossings. Messrs. Hadfeld's 
Steel Foundry, Ltd., quoted £240. 
The offer of Mr. H. P. Pemberton to purchase а quantity of old 
rails, at 87a. per ton, has been accepted. 


Torquay.—The Electricity Committee has accepted the 


offer of Mesars. Cory Bros. to supply 1,500 tons of coal in equal 
quantities extending over a period of 12 months, subject to their 
giving the Counoil the benefit of any rebate allowed them from the 
oollieries in consequence of Goverment legislation for limitation 
in prices, 

` Watford, —The Electricity Committee has accepted the 
offer of Messrs. W. Cory & Son, Ltd, to supply 900 tons of Arley 
peas coal, at 198, 7d. per ton. . 


Wolverhampton.—The - . Electricity Cominittte recom- 
mends the acceptance of the tender of Messrs. A mies & Bharra at 
$1,015, for constructing the foundation and other work in conneo- 
tion with the new cooling tower. 


Woolwich.— The following tenders have been accepted 
by.the Electricity Committee in connection with the extension of 
the Globe Lane Station :— 

(,: & B. Goslin & Sons.—C.I. chute plates, £23. 
Bell's Asbestos Co.—Covering 8in. and | В in. steam pipe : tór 8,000- Kw. turbo- 
alternator, £99. 
Ferranti Ltd.—Switchgear for 1,000-xw. converter, £190. 

"The borough electrical engineer has been instructed to violae 
either a new or secondhand centrifugal pump to be installed at 
Globe Lane Works, so that the various turbines may be run in 
parallel without risk of losing the circulating water. By the 
adoption of this pump a larger output oan be handled with greater 
safety. The Royal Arsenal authorities have accepted the Com- 
mittee's quotation for a permanent supply to the Dockyard, and in 

connection a contract is to be sealed with Messrs. Ferranti 
Ltd., for the supply of the necessary switchgear at а cost of £101. 


t 1 


FORTHCOMING EVENTS. 


of Mechanical Engineers. —Friday, October 15th. At8 p.m. At 
the Institution of Civil Engineers, Great George Street, 8.W. Paper on 
“The Theory of Grinding. with Reference to the Selection of Bpeeds in 
Plain and Internal Work,’’ by Mr. J. J. Guest. 
Greenock Electrical Society.—Friday, October 15th. Lecture by Mr. F. H. 
^ Whysall (Hon. President). chief electrical engineer, Greenock, on The 
Construction of Storage Batteries." Mr. A. Norwell, В.Во,, Principal of 
Greenock Technical School, will preside. 
Fara Society.—Tuesday, October 19th. At 8 p.m. At the Insti- 
" gation praem di Engineers. General Discussionlon The Trausform- 
ations of Pure Iron." Sir Robert Hadfigld will preside. Dr. A. B. Oxley, 
oi the University of Sheffield, will open the Discussion. Tickets may be 
obtained from tho Georetary, at 89, Victoria Street, 8. W 

Diesel En ne l Users Association.—Wednesdey, Ootober 2)th, Further 
Discussio * Lubrication of Diesel Engines.“ 

Nonae чолы of Engineers.—Wednesday, October 20th. At 7.80 p.m. 

At Welbeck Hotel, Milton Street. Paper on Steam Turbines, Blowers 
and Compressors,” by Mr. J, Goldes. 

Chemical Society.—Thursday, October 2ist. At 8 p.m. At Burlington 
House, W. Informa! Meeting. 

Junior Institution of Engineers.—Friday, October 92nd. At 8 p.m. At 
. 80, Victoria Street. Paper on Safety Precautions for Transmission 
Machinery,” by Mr. W. V. H. Capps. 

Manchester Association of Engineers.—Satuarday, October 38rd. At Grand 
Hotel, Aytoun Street. Paper on Notes on Bome Recent Researches,” by 
Prof, J, E. Petavel. 


NOTES. 


Lamp-Trimmer's Ladder.—The street lamps іп 
Chicago are trimmed from a ladder which is set firmly against the 
base of the past on which the trimmer is working, while the ladder 
Jeans outwards and is supported from the post at its upper end by 
an. iron stirrup, which maintains it at a convenient distance from 
the lamp globes. The trimmer, while ascending the ladder and 
while working on the lamps, remains at ail times between the 
ladder and the post. Such a ladder possesees several advantages 
over the ordinary ladder. It is, for example, impossible for it to 
slip ; it presenta practically no obstraction to pedestrian traffic ; it 
places the trimmer in a convenient position for workinz, and it 
minimises the hazard to both the public and the trimmer,— 
Fiectrical World, 


Foreign Trade.—Ficurzs FOR SEPTEMBER.— The fol- 
lowing are the electrical and machinery figures given in the official 
returns for September :— 


IMPORTS. ' 

Electrical goods Month Ine, Vine Inc. 
and apparatus, of or monthe, or 
excluding ma-  GSeplember. dec. 1915. dec. 
chinery and un- £ £ & "eo 
insulated wire 107.3869 + 69,599 766,128 — 263,084 

Machinery we 805.587 -+ 583,889 6,873,390 + 1,560,117 

EXPORTS. . | : 

Electrical goods 
and apparatus, 
excluding ma- 
chinery and un | 
insulated "i. 263,088 + 82,016 2, 270,267 — 114,138 

Machinery 1,611,450 — 12,600 14,611,854 — 11,495,213 


Radium and Plant Growth.—4As the result of very 
careful experimente, the conolusion has been reached that radio- 
active materials exert no appreciable influence on the growth of 
plante, in spite of the 1 0 eble resulte ш were N some 

е ago. 


Spanish Prize Competition.—The Spanish Society 
for promoting the national industries, styled El Fomento del 
Trabajo Nacional, announces that the Deu annual premium of 
6,000 pesetas will be awarded this year for any new invention, 
process, or improvement in the department of electrical or 
mechanical engineering, chemistry, physice, the arta, or commeree, 
tending to the progress of Spanish industries, The competition is 
оре to foreigners, and further particulars may -be obtained from 

Seoretaria, 4, Plaza Santa Ana, Madrid. 


Removing Russian Electrical Plant.—It was reported 
at a recent meeting of the Electrotechnical Section of the Russian 
Military Industries Committee, that much of the electrical 
machinery and apparatus removed from places ordered by the 
military authorities to be evacuated had been removed by wholly 
incompetent people. Many comparatively useless parts had been 
taken, and essential parta left behind. It is stated that to obviate 
such errors in future, the Military Industries Committee will be 
charged with the execution of the work. 


. The A.S,E.—It is announced that the Amalgamated 
Society of Engineers has, by 16,075 votes to 14,259, resolved to 
secede from the General Federation of Trade Unions. The Zimes 
reports Mr. Young, the general secretary, as saying that the mem- 
bers no longer wish to belong to a financial federation, but to build 
up a fund of their own. А 


Volunteer Notes. —ENGINEERING INSTITUTIONS’ VOLUN- 
TEER TRAINING CORPS — 

Company Orders.—By Lieut.-Ool. О. B. Clay, V. D., Commandant, 
for week commencing October 18th, 1915 :— 


Drills, 6.15 to 7.15 ; 7.15 to 8.15 p.m. 


жалу ME ]8th.—Section 1, Technical ; Section 4, 

Squad. 

Tuesday, October 19th.—Section 2, Technical; Section 3, 
Shooting, 

Thursday, October 2tst.—Section 3, Technical; Section 2, 
Shooting. 


Friday, October 22nd.—Section 4, Technical ; Section 1, Squad. 

Signalling Class Mondays and Fridays, but members will attend 
Technical Classes Mondays and Fridays with their Sections, 
Recruits attend on Mondays and Fridays. 

Members will fall in {огаН Drills at the new Headquarters, 
Chester House, Eccleston Place, S. W. on and after Monday, 
October 18th. Е. б. FLEMING, 


Company Commander and Acting Adjutant. 


3BD BATT. (OLD Boys) CENTRAL LONDON REGIMENT (VOLUN- 

TEERS).—Battalion Orders by Colonel 8. G. Grant (Officer Com- 
manding), Thursday, October 14th, 1915 :— 
.. Week-end Paradexs,—Saturday.—Field Day. The Battalion will 
parade at Baker Street Station at 2.15 sharp, and proceed by train, 
right half Battalion, under the command of Mr. Н. О, King, to 
Neasden Station: left half Battalion, ander the command of 
Mr. W. Ridd, to Preston Road Station, The general idea has been 
issued to the Commanders concerned. 

Sunday.—The Battalion will parade at Liverpool Street Station 
at 9.30 a.m. and proceed by train, for entrenching duties, returning 
about 1.55 p.m. The Quartermaster will make the necessary 
arrangements for lunch and refreshments. 

Enutrenc^ing.—Members are reminded that this work is still 
being carried on daily (except Fridays), and are directed to attend 
as frequently as possible. 

_ Musketry.—Satarday next, the 16th inst. There will be shooting 
at both Acton and Bisley Ranges, as usual. Members proceeding to 
Bisley must report themselves to Sargeant Cotter. at the barrier of 
No. 9 Platform, Waterloo Station, at 12.45 p.m. 

Tuesday next, the 19th inst. Shooting at Acton, as anual: 


A. G. JOINER, Mujor and Adjutant, O. B. C. 


4 500-mile Electric-Vehicle Run.— Recently Mr. 
Chas. Chamberlain, of Buffalo, N.Y., made a journey across State 
from Baffalo to New York, іп а Waverley electric car. The trip 
would have been completed in three days but for poor charging 
facilities in two places which delayed matters. To oover the 501 
miles, 94 K w.-hours were required, or 18 Kw.-hour per mile. 
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The Electro-Harmonic Society.—The first smoking 
concert of. the season was held on Friday evening last at the 
Holborn Restaurant. Notwithstanding the prevailing war con- 
ditions there was a large company present. The well-filled con- 
cert hall bore evidence that the value of a few hours’ fraternisa- 
tion and relaxation among kindred spirits is clearly recognised in 
these days when electrical men, like other engineers, are feeling 
the strain of munition-making and other war activities and 
anxieties. The artistes were all good—reveral specially. so. 
Encores were frequent, and the applause was both enthusiastic 
and unstinted. Altogether the opening night avgured well 
for a successful season. Mr. W. J. Tennant made a capital 
chairman, and as his remarks are, in our estimation, worthy of a 
dris circulation than they obtained last Friday, we quote them 

w:— 

“Gentlemen, the next turn їз my turn. Your seoretary—you 
know what a martinet he is—has asked me to вау a few words. 
First, I have to expresa regret that our hon. treasurer, Sir John 
Snell, who was to have taken the chair this evening. at the last 
moment found himself unable to do so, As you all know, his 
official responsibilities have recently been much inoreased, and he 
writes that he is driven from pillar to post, and is being shamefully 
overworked. Then our old friend and musical director, Mr. Gate- 
house, writes that he is recovering from a slight attack of bronchitis. 
He says the programme has purposely been made a little shorter 
than пвпа1 on acoount of the difficulty of getting home these 
times. You have to grope your way owing to the increased dark- 
ness of the streets, and there are also the difficulties of reduced 
train facilities and other means of locomotion te contend with. 
Members may, therefore, be glad of the opportunity of leaving 
somewhat earlier than has been the case in previous years. Now 
I have a few statistics which I should like to bring to your notioe. 
The number of members on the roll at the end of last season 
was 632 as compared with 664 at the end of the previous 
season. 
resigned outright, and 36 memberships are in abeyance 
till the end .Of the war, either on account of absence 
on active service or because of bad times. This is somewhat 
serious, as the result is that our active membership is reduced to 
578, and, furthermore, only 13 new members have been put up for 
election во far this season, as compared with 55 last year. Last, 
but not least, current subscriptions are not coming in ав well as 
they might, and certainly not as well ав usual, or as they ought to 
do. In these unprecedented times, I think we should make a special 
effort to keep things going and to carry on as usual. Is it to be 
aid. when the war is over, that we had not the nerve or the cash 
to keep the Electro-Harmonic Society going in spite of the 
Bosches?' That these are days for economy, I agree; but there 
are wise and unwise economies, and I think this is essentially а 
time when а saue and reasonable amount of recreation should be 
tazen, especially when it does not run us into much expense. The 
concerts we get at the Electro-Harmonic Society are half the 
price of, and far superior to, those usually provided for this class 
of entertainment ; and there is a camaraderie existing amongst us 
that is not to be found amongst ordinary audiences. I suggest 
that we should all put our shoulders to the wheel, and determine 
to keep the flag of the Electro- Harmonic flying bravely until the 
better times arrive that we must all hope are in store for us in the 
future. Remember the Ladies’ Nights,’ and bring the ladies on 
those occasions just the same as usual. The ladies are doing а 


great deal for us in these days, and we should show our gratitude 
to them in every possible way." 


Workman Fined.—Frank Taylor, iron turner, ot Ann 
Street, Stockport, was summoned at the Stockport Police Court, on 
Tuesday, by his employers, Meesre. G. H. Heywood & Co., Ltd., 
electric power engineers, of Reddish, for breach of contract in 
unlawfully abeenting himself from work. It was stated by Sir 
William Cobbett (for the firm) that between September 4th and 
September 28th defendant absented himself from work, more or 
less, on 12 days, and was away for just short of 50 hours. 
Defendant worked on a lathe, and his action in absenting himself 
rendered other workmen, and machines also, idle, with consequent 
loss to the firm, who were engaged in important Government work. 
The firm claimed £5 from defendant. Taylor told the Bench that 
he did the heaviest work in the shop, and he complained that 
there were two motors behind him, and he felt a draught, He was 


ordered to pay the 25 claimed, together with the costs of the 
proceedings, 


Institution and Lecture Notes. — Institution of 
Heating and Ventilating Engineors.— At the autumnal general 
meeting held on Tuesday last at the Holborn Restaurant, Mr. W. 
Jones read a paper on Heat Transmission and Heat Emission,“ 
and Мг. S. Naylor read one on A Comparison between Forced 
Firing and Slow Combustion.” | 

University of London.—Prof. J. А. Fleming ia to deliver a 
course of six lectures on Electric Heating and Eleotrio Furnaces,” 
at the University College, on Friday evenings, at 5 p.m., beginning 
on October 29th. The fee will be £1 11». 60. for the course. 

Electrical Association of Australia.—The first meeting of 
the Federal Council was held in Melbourne on August 16th, 17th 
and 19th. Those present included New South Wales councillors 
Mr. О. W. Brain (Federal president), Mr. Н. W. Myers (president 
New South Wales section), and Mr. A. C. F. Webb. The latter also 
acted as substitute for Mr. Н. R. Forbes Mackay, who was unable 
to be present. The Victorian councillors were Mr. W. H. Alabaster 
(oresident of the Victorian section) Prof. Payne, and Mr. W. J. 
Newbigin. Mr. Newbigin was appointed hon. Federal secretary, 


Binoe the end of last season two have died, 21 have 


À number of matters to the Association were discussed. 
A draft of the proposed rules governing the work of the Federal 
Council was submitted and approved, and a number of applications 
for membership were dealt with and approved prior to their elec- 
tion by the respective sections. 

At the August meeting of the N.S.W. Section a paper on 
“ Direot-Current and Alternating-Current. Sub- Stations was read 
by Mr. J. S. Just. i 

Association of Mining Electrical Engineers.—It was 
reported at the opening meeting of the session of the West of 
Scotland Branch that the membership now stood at 201. The 
Chairman (Mr. A. B. Muirhead) in explaining the work for the 
ensuing session, specially referred to a series of coal-outting 
demonstrations which had been arranged through the kindness 
of Mr. Arnott, of the United Collieries, and Mr. J. P. C. Kivlen, of 
the Brodisholm Colliery. Mr. Muirhead delivered an address on 
The Development of Electricity in the Scottish Mining Industry," 
in which he pointed out that they had now got sufficiently 
far from 1911— when the present code of electrical rules applicable 
to mining came into operation—and sufficiently near 1920 (when 
plant installed under the code of 1904 must be removed from active 
service to comply with statutory regulations) to justify & résume 
of the whole position. Scotland's mining output had doubled in 
80 years, and the mining conditions were hard &nd uncompromis- 
ing. These difficulties had not always been understood by the 
legislators south of the border, who seemed to think it fitting to 
make laws as if Britain had one colliery of one coal seam and one 
Bet of conditions. Those difficulties in mining had led to a most 
marked development in the use of electricity for power purposes 
below and above ground, and he submitted tables to show that in. 
all approximately 137,200 E.H.P. in motors had been installed, and 
taking this at 340 out of a total of 547 collieries, they had an 
average of 403'6 k. H. P. per colliery. The number of electrically- 
operated coal-cutting machines in use, which reached a total of 
747, showed to what extent electricity had been called upon for 
" jn-bye purposes in the Scottish mine field. The number of com- 
pressed-air coal-cutters in use and their output per year did not 
appear to indicate that that type of machine need be seriously 
considered as a rival to the electrical machine as they now 


‘knew it. 


Inquiries.—A_ correspondent asks for information as to 
the electrical uses of Manjak,” 


Kharkoff Electric Supply System.—The Eectriſchestro 
gives a full illustrated account of the Kharkoff electrical plant and 
equipment, which have undergone a series of extensions; further 
additions are again called for. The old town electric station was 
inaugurated in 1897, with four steam generators of a total capacity 
of 150 X 4 = 600 1. H. P., and an accumulator battery. Extensions 
of the plant took place in 1900, 1904 and 1906. In the year 1909 the 
total output was 2,927,212 Kw.-hours. The street lighting was 
entirely effected by means of arc lampe, of which there were 530 
in 1910. The demand has always been ahead of the capacity of 
the station. The town tramways began operation in 1906. In 
1910 it was recognised that the station was inefficient in reapect of 
pressure, accommodation and plant, and the construction of a new 
station, with alternating high-pressure (6,000 volte) current, was 
proceeded with, this station being inaugurated in 1912. It was 
built on very bad ground, and special measures had to be taken 
to complete the construction within the agreed time. The buildings 
and lines are planned to reach their maximum in the winter of 
1915-16. Down to 1/14 January, 1914, the money spent on all the 
work was about 1.200,000 roubles, besides bonds to the value of 
500,000 roubles. There are about 35 verste of tramway, of metre 
gauge, employing about 800 workpeople. 


New 7-cwt. Edison Electric Vehicle.—A new electric 
delivery vehicle built to Mr, Edison's designs and intended for Joads 
up to 7 owt. has just been publicly displayed at the Edison works at 
West Orange, New Jersey, U.S.A. According to a statement by Mr. 
Edison, the object of the car is to replace the horse-drawn delivery 
van of the small tradesman, and he claims that the oost of u 

and running, including energy and storage, will equal only half 
the cost of feeding and stabling a horse, while the oost of tires 
will be less than that of shoeing a horse. The new vehiole is 
fitted with an Edison battery of a capacity sufficient for a range of 
travel of 45 miles on one charge, at a speed of 10 miles per hour. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 
ELEOTRIOAL REVIEW posted as to their movements, | 


Central Station Officials.—Mn. A. F. Bonn, shift 
engineer at the Hornsey Corporation electricity works, has 
been granted a commission in the Royal Field Artillery. Mr. 
Bond has already seen service at the front in the 6th London 
Regiment, having been sent home wounded last May. 

The Woolwich B.C. has increased the salaries of the follow- 
ing officers in the electricity department:—Mr. С. G. Etey, 
leading charge engineer, from £150 to a maximum of £180; 
Messrs. Т. W. Bunce, L. G. Butter, and C. Hopson, charge 
engineers, from £140 to a maximum of £170 by two annual 
increments of £15 per annum. Mr. W. SCOTT, at present 
acting charge engineer, is to be designated “ charge engineer, 
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and his salary increased from £130 to £140 per annum, 
rising io à maximum of £170 by two annual increments of 
£15. 

Mr. W. Leicuton CHUBB has been appointed station super- 
intendent at the Maidenhead Corporation electricity works. 

Мв. F. HaywarD and Mn. Poole, of the staff at the Here- 
ford Oorporation electricity works, have resigned. The former 
ео up munitions work at the Coventry Ordnance 

orks. 

Мв. Н. A. Метил, the Wakefield City Electrical Engineer, 
hae received permission from the Electricity Committee to 
accept the post of Secretary to the Wakefield Munitions Com- 
mittee. 

Mr. ARcHD, J. 5. WADDELL has resigned his position of 
shift engineer under the West Bromwich Corporation, having 
been appointed to a similar position at the Nechells power 
house under the Birmingham Corporation. 

Mr. HERBERT BROADBENT, engineer and manager of the elec- 
tricity department of Perth, Western Australia, resigned his 
post at the end of July, and has returned home in order to 
assist in the manufacture of munitions, or otherwise to take 
part in war work. Before leaving Perth he was presented 
with many souvenire by societies with which he had been 
connected for many years, and at a farewell meeting of coun- 
cillors and municipal officials held in his honour, the Mayor 
pointed out that Mr. Broadbent went to Perth in 1896, to 
erect the first electrical р of апу size in the State, for the 
Gas Co.; under his guidance the electricity department had 
been exceedingly successful, and was acquired by the city 
in 1912 on very generous terms, Mr. Broadbent continuing 
in office as engineer and manager. The Mayor expressed 
regret at his departure to place his services at the disposal of 
the home authorities, and wished him the best of fortune; 
the ex-mayor and the chairman of the lighting committee 
supported the Mayor, and Mr, Broadbent expressed his appre- 
ciation of the goodwill shown towards him. 

Caprain G. C. Mines, borough electrical engineer for Lan- 
caster, has been appointed Adjutant of the 5th King's Own 
Royal Lancaster Regiment, which has been rendering fine 
service in France since February. 


General.—The marriage took place at the Inde- 

dent Church, Lianfair Caereinion, on October 6th, of Mr. 

vaN Evans, electrical engineer, of Perthyfflin, Dinas 
Mawddwy, and Miss L. Jones, of Llanfair Caereinion. 

Mr. D. В. BADDELEY, manager for Scotland and the North 
of Ireland for Messrs. Crompton & Co., Ltd., having received 
a temporary commission in the Army Service Corps, will be 
absent from the Glasgow district for the period of the war. 
Messrs. Crompton are keeping his post open, but during his 
absence the management of the branch will be in the hands 
of one of his assistants. 

Sapper H. A. P. ВАШЕ, from the London Electrical Engi- 
neers, has been appointed second-lieutenant, Hampshire 
Fortress Engineers. 

The Council of the Institution of Electrical Engineers have 
elected Mr. J. E. Кіхазвову to be honorary treasurer of the 
Institution in place of the late Mr. Robert Hammond. 

Mr. Harry Mapes, of the staff of Messrs. Crompton & Co., 
Ltd., of the Arc Works, Chelmsford, who was married on 
October 2nd to Miss H. A. Willingham, has been presented 
by his 5 with a set of cutlery. 

At Rugby Parish Church, on October 5th, the marriage took 
place of Mr. Tos. C. HURLEY, of the engineering staff of 
the British Thomson-Houston Co., Ltd., and Miss Winifred 
рее Mr. Hurley is conductor of the B.T.H. Choral 

lety. 
MR. A. E, H. Dusskk, of the Dusek Bitumen Co., who 
on account of ill-health has been away from business for the 


past three months, wishes hie friends to know that he hopes. 


shortly to have the pleasure of again meeting or calling upon 


m. 
The Admiralty has made the following appointment :— 
Commander W. E. Prowse (Аср) to the Gan bee, additional, 
for charge of Signal and Wireless Telegraphy Schools, Shotley 
(November 5th). 
Mr. Josera V. Сп, has resigned his position with the 
British Westinghouse Co., designing electric railway control 
apparatus, and has this week taken up the appointment of 
assistant electrical engineer with Messrs. Matthews & Yates, 
of Swinton, Lancs. 
‚Мв. EGERTON J. WARD, A. M. I. E. E., was granted a commis- 
sion in September last and posted to the 3rd Battalion, The 
Royal Irish Regiment. 


Roll of Honour.—Corporal Томвѕ, of Chester, who 
has gained the Victoria Cross, is an electrical engineer who 
received his training in Yorkshire. He was engaged at War- 
rington when he joined the King’s Liverpool Regiment. His 
brave action was the rescue of four wounded comrades under 
heavy fire, a task that took eight hours to accomplish. 

Private Свовсв WII. SITE, of the 1/5th Battalion West 
Riding Regiment (Huddersfield Territorials), was killed in 
action a few days ago by the bursting of a shell. He was 31 
years of age, and was formerly employed in the electricity 
department of the Huddersfield Corporation. 

Rifleman Tom West, 10th Battalion King's Royal Rifle 
Corps. who was on the electricity staff of Rochdale Corpora- 
tion, has been killed in action. 

Private Coum Снлрутск, of the 7th Manchester Regiment, 


md 


who was engaged at the works of Mirrlees, Bickerton & Day, 
Ltd., of Stockport, is reported to be missing, and believed to 


be killed, at the Dardanelles. 
Second-Class Petty Officer G. B. BuRGESS, a member of the 


Beckenham U. D. C. electricity staff, has been awarded the 
Distinguished Conduct Medal for gallant service. Sergeant 
F. J. FULLER, shift engineer at the Council's works, has been 
mentioned in dispatches by Sir John French, and both have 


had sent to them the congratulations of the Council. Sergeant. 


Fuller in 1905 joined the Electrical Engineer Volunteers, and 
he is in France with the Royal Engineers’ Signal Company. 

Private BENJAMIN Вохь, of the 1/7th King’s Own Royal 
Lancaster Regiment, formerly employed at the cable works of 
Messrs, Glover, Trafford Park, has been killed in action in 
France. He was 36 years of age. 

Information has reached Kilmarnock of the death in action 
in France, on September 30th, of Second-Lieutenant ANDREW 
YATES YOUNG, 13th Scottish Rifles, attached to the 2nd Royal 

‘Scots Fusiliers. The deceased served his apprenticeship to 
engineering in the Glenfield Works, Kilmarnock, and after 
taking the Technical College course was engaged with the 
British Electric Plant Co., of Alloa. 

The many friends of Mr. ArtHUR Тасов, of the British 
Aluminium Co., Ltd., will regret to learn that hie only sur- 
viving son, Lieut. A. Leslie Hamilton Jacob, 18th Battalion 
London Irish Rifles, was killed in action, on September 25th, 
in France. Lieut. Jacob, who was 19 years of age, was born 
in Dublin in 1896, and educated at Bowden House, Seaford 
and Felstead, Essex. He was gazetted in September last, and 
obtained promotion in May. 


Obituary.—Mr. CHARLES Swain AGNEW, of South- 
port, a member of the firm of Mesers. J. H. Agnew & Bro., 
grey cloth agents, Manchester, who died last Friday at the 
age of 79 years, was a director of the National Telephone Co. 
before the telephones were taken over by the Government. 


NEW COMPANIES REGISTERED. 


— ee 


W. A. and R. J. Jacobs, Ltd. (141,783).—This company 
was registered on October 6th, with a capital of £3,000 in £1 shares, to 
carry on the business of manufacturers of electrical apparatus and fittings, 
electric lamps, and cycle and motor accessories of all kinds, metal workers, 
japanners, enamellers, electro-platers, galvanisers, general engineers, manu- 
facturers of goods in glass and iron, steel and other metals, etc., and to 
enter into an agreement with W. A. Jacobs and R. J. Jacobs. The subscribers 
(with five shares each) nre: M'. A. Jacobs, 94, Leonard Street, E.C., manufac- 
turer; R. J. Jacobs. 94, Leonard Street, E.C., manufacturer. Private com- 
pany. The number of directors is not to be less than two or more than three; 
the first are W. A. Jacobs and R. J. Jacobs (both permanent). Qualification. 
£5 Remuneration as fixed by the company. Registered office: 94, Leonard 
Street, Finsbury, E.C. 


Feltham and District Electric Lighting Co., Ltd. (141,806). 
—This company was registered on October 8th, with a capital of £100 in 
shares, to carry on the business of generators, producers and distributors of 
electrical energy for lighting, power or traction purposes, within the orea of 
supply mentioned in the first schedule to the Feltham and District Electric 
Lighting Order, and to adopt an agrecment with F. H. Edwards, The sub- 
scribers (with 10 shares each) are: E. Baker, 35, Parliament Street, West- 
minster, solicitor; W. Garner, 164, High Street, Hounslow, solicitor; J. E 


Drower, 28, Victoria Street, S.W., quantity surveyor; F. H. Edwards, 76, 


Cheapside, E. C., solicitor. Private company. The number of directors is not 
to be lese than three or more than six; the subscribers are to appen the 
first. тошо, £510. Remuneration as fixed by the company. licitors : 
Baker & Sons, 35, Parliament Street, Westminster. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Bland Light Syndicate, Ltd. (97,494). —À memotandum of 
satisfaction to the extent of £1,500 (leaving balance outstanding of £3,500) 
on August 30th, 1915, of debentures dated October 14th, 1918, nominally 
securing 6,000 (of which 45,000 has been issued), has been filed. 


Pintsch's Electric Manufacturing Co., Ltd. (in voluntary 
liquidation).—Charge on hereditaments and premises, etc., dated September 
16th, 1915, to secure not more than £350. Holders: Pintsch's Patent Lighting 
Co., Ltd. (in voluntary liquidation), Friars House, New Broad Street, Ёс 


Carville Site and Power Со., Ltd.—Issue, on September 
28th, 1915, of 410,000 debentures, part of a series of which particulars have 
already been filed. 


John Davis and Son (Derby), Ltd.—Capital, £35,000 in 
41 shares (15,000 pref). Return dated July 9th, 1915. 16,000 ord. and 


‚000 pref. shares taken up. £1 per share called up; £76,000 paid. Mort- 
gages and charges : Nil. . 


CITY NOTES. 


Quebec Railway, Light, Heat and Power Co.. Ltd. 


AT the annual meeting, held in Montreal on September 14th 
the directors presented their report for the fiscal year ended 
June 30th, 1915. The gross earnings from operation were 
$1,548,096, an increase of $16,875. After adding miscellaneous 


income of $235,978, the total revenue from all sources was - 


$1,784,074, an increase of $17,076. The operating and main- 
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tenance expenses were $924,817, an increase of $11,716.. The 
fixed charges and taxes of all kinds amounted to $739,482, 
leaving a net surplus of $119,775, which, added to that of 
last year, leaves a total surplus to date of $347,499. The pro- 
perties and plants.of the company and its various subsidiary 


companies have been maintained in the same high state of 


efficiency as heretofore, as evidence of which there was ex- 
pended during the year on maintenance account $193,897. 
М | i 


e. 


Dick, Kerr & Co., Ltd. 


THE directors’ report for the year ended June 30th, 1915, states 
that the profits earned amount to £46,960, which added to 
£25,525 forward from last year makes a total of £72,485. Out 
of this sum the debenture interest and trustees’ fees have 
been paid, and there has been reserved the sum required to 
provide for the premium payable on the redemption of the 
present debenture stock. These items absorb £10,839, leaving 
£61,647 available for appropriation as under :—A dividend of 
6 per cent. per annum on the preference share capital [ NOTE. 
—The half-vearly dividends to December 31st, 1914, and June 
30th, 1915, have already been paid.] £18,300, setting aside as 
a reserve against contingencies £25,000, and carrying forward 
£18,347. In view of the abnormal conditions prevailing, the 
directors are unable to recommend the payment of a dividend 
on the ordinary shares. 
The meeting is called for October 21st. 


— — — — — 


Swiss Escher Wyss & Co, 


THE report of Escher Wyss & Co., of Zurich and Ravensburg, 
for the year ended with March 31st, 1915, refers first to the 
influence on the undertaking of the outbreak of the war and 
the mobilisation, and to the efforts made to maintain working. 
In the autumn it was believed that the lowest level of the 
depression had been overcome, and as orders gradually came 
to hand in increasing numbers it was eventually possible to 
resume full-time working, although with a reduced number 
of workmen, owing to the call to the Colours. The greatest 
difficulties were stil encountered in the securing of orders 
and the provision of raw materials and semi-finished pro- 
ducts, and also in the forwarding of deliveries. The multi- 


ріку of the branches of manufactures was of advantage in 


connection with the rapid accommodation of the company to 
the changing requirements and conditions of the economic 
life, Although all departments were affected by the unfavour- 
able times, the branch for steam and hydraulic turbines 
probably suffered the least. The steam turbine department 
had to deal with a large stock of orders brought forward from 
the previous year, and new orders were received to a large 
extent, mainly for smaller machines. The work of the 
hydraulic turbine shops had to be limited more to the con- 
struction of small plant, for which abundant occupation was 
. available, chiefly on the part of works having their own 
motive power, such as spinning and weaving mills, etc., to 
which the war had brought orders in an increased measure, 
and which were, therefore, encouraged to proceed with exten- 
sions of their works. The work on the enormous machines 
for the Barcelona Traction, Light & Power Co. had to be 
suspended for several monihs, but the recent reorganisation 
of this group assured the delivery of the machinery. After 
devoting £21,000 to depreciation, as compared with £29,000 
in 1913-14, the accounts exhibit net profits of £13,000, as 
against £92,000, and a dividend of 4 per cent. has been declared 
on share capital of £260,000, this comparing with 6 per cent. 
in the preceding year. 


German Electrical! Companies. 


The Stickstoff Werke, A.G., of Herringen, near Hamm, 
which company was formed by the firm of de Wendel, and, 
together with the latter, is under Government supervision 
on aceount of the war, reports a loss of £1,800 for 1914-15, as 
against a loss of £360 in the preceding vear, the deficit thereby 
being increased to £2,800 on a share capital of £50,000. 

The gross profits earned by the Deutsche Elektrizitats Werke 
Garbe, Lahmeyer ck Co., of Aix-la-Chapelle in the year ended 
March 38lst, 1915, amounted to £60,000, as compared with 
£104,000 i the previous year. After defraving general ex- 
penses and setting aside £14,000 for depreciation, as against 
£16,000 in 1913-14, the accounts indicate net profits and 
balance forward of £20,000, as contrasted with £28,000. and 
u dividend of 5 per cent. has been declared, as in 1913-14. 

The Suddeutsche Telephon Apparatus, Kabel und Drahtwerke, 
of Nuremberg, which belong to the group of the Felten and 
Guilleaume Co., earned gross profits of £46,000 in 1914-15, as 
contrasted with £15,000 in the previous year. After meeting 
general expenses and allocating £17,000 for depreciation, as 
ugainst £4,400 in 1913-14, the accounts show net profits of 
£14,000, as compared with £1,700 in the preceding twelve 
months. The latter amount was carried forward; the method 
of disposing of the present balance is not disclosed in the 
official accounts. | 

The report of the Kabelwerk Rheydt, A.G., of Rheydt, for 
the twelve months ended with June, 1915, states that the 


MM „T 
demand for the company’s manufactures decreased, In, the 


course of time the deliveries, except for war purposes, en 


ceased, as all essential materials were only permitted to bs 
used for these objects, and the company continued to be осер: 
pied with contracts of this character. The gross | той. 
realised in 1014-15 amounted to £175,000, as опао with 
£131,000 in the preceding year, and the net profits, - after. 
apportioning £25,000 to depreciation (chiefly of ibo cable fac- 
tory and rolling inill), as contrasted with 420, 000 in 1913-44, 
were £140,000, as against £83,000. It has been, decided 10 
pay a dividend of 18 per cent., the rate for 1913-14 having. 
heen 12 per cent. MEM ud 

The directors of the Isaria’ Zahlerwerke, A.G., of Munich, 
which is associated with the Brown-Boveri group, states, that 
the outbreak of the war at first caused almost з complete 
stoppage of business, although a resumption took, place, 
gradually to the extent that business became almost, normal 
with the exception of the relations with hostile countries A 
partial compensation for the decline in export trade was 
afforded by the orders received from the Army authorities, 
but the decrease in the profits was attributed solely to the 
eflects of the war. After placing £6,300 to depreciation in 
1914-15, as compared with £7,100 in the previous year, the 
accounts show net profits of £10.500, as against £17,400, and 
а balance of £26,000 and £22,000 in the two years fespec- 
tively, inclusive of the balance brought forward. It is pro- 
posed to pay a dividend, of. 10 per cent. on share capital of 
£110,000, as against 5 per cent. in 1913-14. It is, further. 
mentioned that the orders on hand for peace purposes are 
satisfactory, and further orders have been received from. the 
Army authorities. | | iod м 

The report of Brown, Baveri & Co.,, of Mannhemn, for the 
year ended March 31st, 1915. states that the production and 
deliveries were considerably less than the normal figures: in 
consequence of the war. and the receipt of raw materials was 
in part greatly hindered. The stoppages in working caused 
through the calling-up of men on the outbreak of the war 
were overcome in a comparatively short time in so- far as it 
was possible having regard to the conditions created by the 
war. Nevertheless, the value of the turnover was materially 
less than in 1913-14. According to the assets-side of. the 
accounts, the value of the investments and. other financial 
interests in undertakings rose from £63,000 in 1913-14 to 
£147.000 last year. chiefly through the payment of, further 
instalments on ordinary shares in the Turbinia Co., the Elec 
tric Power Supply Co., and the Rhenish Wire &. Cable Works, 
and through subscriptions to the war loans, the last men- 
tioned being the only reference in the report to any participa- 
tion in the war. The gross profits, including receipts from 
investments, amounted to £193,000, as contrasted with 
£207,000 in 1913-14. After providing for general expenses. 
interest on loans which total £354,000, and allocating £29,000 
to depreciation, as against £33,000, the accounts represent net 
profits and balance forward of £34,000, as compared with 
£35,000. It is intended to pay a dividend of 5 per cent. en 
the paid-up capital of £450,000, being the same. rate as in 
ihe previous year. | 
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Adelaide Electric Supply Co., Etd. и / 


AN extraordinary general meeting of shareholders was held 
on Monday at the offices, Finsbury Pavement House, E. C., 
under the presidency of Mr. Percy R. SELLON. E 

The CHAIRMAN, after explaining that he occupied that posi- 


‘tion owing to the absence of Mr. Braithwaite. the Chairman 


of the company, who had been suddenly called to the United 
States on business, proposed the following resolution :— 

That the capital of the company be increased from 6500, 000 to £750,000 
by the creation of a further 50.000 shares of £5 each; and that the directors 
be and they are hereby authorised to issue such further shares as ordinary or 
preference shares (subject when necessary to the consent of the holders of the 
company's existing 6 per cent. cumulative preference shares), in such amounts, 
at such price or grices, to such persons, and at such times, as the directors 
may from time to time determine. 

He said the directors asked for sanction to increase tbe 
capital in order to mect the demands of the business. The 
capital powers of the company were now practically exhausted, 
the whole of the preference and ordinary shares having been 
issued. It might be said : was this a proper moment at which 
to involve ourselves in further capital expenditure? The 
explanation was simply this—that whereas in the case of a 
private industrial undertaking it was quite possible to exer. 
cise discretion as to whether capital increases should be in- 
curred or not at any given moment, in the case of a company 
operating under statutory powers there was no choice in the 
matter. They were compelled under certam conditions to 
incur such capital expenditure as might be necessary at any 
given time in order to carry out their obligations to supply 
light and power to those who applied for it. The war had 
naturally exercised a somewhat adverse effect upon elev- 
tricity supply undertakings everywhere. but the directors 
were very happy to be able to say that so far as their under- 
taking at Adelaide was concerned, it had by no means had 
the effect of stopping the flow of demand for light and power 
upon their mains, or the necessity for extensions of maib: 
under the terms of their statutory obligations in those dis- 
tricts where fresh demands arose. For that purpose they 
were compelled to raise additional capital. Just how and 
when it would be necessary to make a further issue, and 
under what conditions, was a matter which at the moment 
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was engaging the attention of the board in consultation with 
the local board at Adelaide and their officials on the spot. 
They proposed to deal with that question when they had the 
whole of the data at their disposal. e 
. "Mr. BENJAMIN BROORMAN seconded the resolution, which 
Was carned unanimously. 


— ñ +4 
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British Automatic Telephone Syndicate 
British Megneto Co. 

Consolidated Electric Works & Appliat es. 
Eclipse Boiler Furnace (London & South), 
“ Electricity." 

Gambles’ Patent Telephone Recorder Со. (Continent al). 
Hay wurds Heath Electric Supply Co. 
Magnetic Separator. 

Pacific Radiotelegraph Co. 

Premier Electric Control. 

Radio and Electric Power Co. 

Rail and Road Traction. 

Silent Day Engine Syndicate, 

Spiral Turbine Syndicate. 

Sunturbo Engineering Co. 

Tramways Construction Syndicate. 
Tungsten Metal Co. 

United Electrical Construction Syndicate. 


Official Notices re Companies.—The following com- 
panies will be struck off the Register at the expiration of 


three months unless cause is shown to the contrarv:-— 
Brabbins Fuelless Engine Syndicate. 
Budleigh Salterton Electric Light & Power Со, 
Economic Coaling Appliance Co. 
Ernanda Engineering o. 
Liverpool Traction, Light & Power Investment Trust. 
Maximum Magneto Co. 
Oil and Gas Turbine Syndicate. 
Russian Wireless Telegraph Trust. 
Telenews. 
Vacuum Electric and Gas Heating Appliances. 
Walker Reversible Turbine Co. 


Oriental Telephone and Electric Co., Ltd.—The 
directors have declared the following interim dividends :— 
3 per cent. on the 6 per cent. cumulative preference shares 
for the current year, less income tax, and 4 per cent. on the 
ordinary ehares, free of income tax. The warrants will be 
posted on 30th inst. ; 


——————— M Á— 


STOCES AND SHARES. 


TUESDAY EVENING. 


The attitude of the Stock Exchange at present is distinctly 
u waiting one. Some men regard the news as bad; others, 
as satisfactory. Between the two schools of opinion there is 
sufficiently wide divergence to check business, since times of 
doubt and perplexity hold a restraining rein upon investinent 
апа speculative jnvestment. Theie is a certain amount being 
done in both classes, but not suflicient to affect prices 1n any 
material manner. Fresh impetus has been given to the boom 
in American rails by a fall in the early part of the week in 
the rate of exchange, this following upon au outburst of 
bullishness in New York which caught up prices of railroads 
and industrials alike. In the electricity sections, the strongest 
continues to be that for telegraph issues. Mexicans have 
dipped, but Brazil Tractions keep comparatively steady. The 
Stock Exchange has decided to pay no interim dividend on its 
own shares, which are £13 paid, received £4 a share dividend 
this time last year, and now stand about 470. | 

The Excess Profits Tax continues to engage lively attention 
in City and in manufacturing circles. Publication of the full 
details of the Bill is eagerly awaited. Discrimination will 
have to be applied in so many cases, if the law is to be 
administered with equity and logic, that whatever tribunal 
may be set up will undoubtedly have an enormous task in 
front of it when it comes to sift the hable from the exempt- 
able. The rubber-growing industry alone can furnish hun- 
dreds of companies that vary considerably in degree of fitness 
for exemption. These columns contain no wardrobe for the 
prophet's mantle; but if they did, we should pick out the one 
marked General Dissatisfaction as likeliest to fit the majority 
of cases concerned, although it would be easily enveloped by 
the wider cloak of Patriotism. 

The Electricity Supply list is steady in most of its prices. 
A fall of {о 4$ has occurred in London Electric 6 per cent. 
preference shares; save for this, the catalogue is unchanged. 
Candour compels the admission, all the same, that there are 
prospective sellers about of various shares for which buyers 
are lacking; but quotations remain without alteration, because 
war experience has shown there is little use in putting prices 
down when buyers are holding aloof. Levels may be artificial 
now; but it is contended that they would be misleading if 
dropped, or raised, 10 or 20 points, should there still be no 
buyers in the first place, or sellers in the second. 

The announcement that some sort of relief is to be afforded 
to the obscuring of London lights is welcome to holders of 
electricity supply shares in the London companies. If this 
modification were to be accompanied by a few simple safe- 
guards against accidents- such, for instance, as requiring curb- 
stones to be whitened—the risk of winter accidents would be 
greatly lessened. E 


The difficulties: in'the way of raising mopey through, the 
medium of new issues are well enough known; and invita- 
tions to the publie to subscribe are put forward sparingly. 
Several corporations have recently invited tenders for loans 
upon,specified security., For instance, Wednesbury, the well- 
known Staffordshire. town, early this week advertised that 
its Town Council would receive tenders for certain loans, 
amongst which occurred, under the heading of Electric Light, 
three amounts, namely: £3,086 for 18 years, £460 for 30 years, 
and 8600 for 25 years. A couple of lines suflices to give the 
information that the rateable value of the town is £102,000, 
the; rates 9s. 8d. in the £, the debt £100,086, and sinking 
funds £12,078. Obviously, therefore, the security ia excel- 
lent: and it would be interesting to know on what terms 
Wednesbury obtains the money. 

Mexican prices have given way, as noticed above. There 
are falls in- Mexico Tramways bonds, Mexican Light & Power 
preferred and first mortgage bonds. This is somewhat remark- 
able, in light of the recognition which the United States is 
suid to have accorded to General Carranza and his Govern- 
meta concession which, by the way, naturally arouses 
wonder in the mind of the British V.T.C. member ae to 
whether the Carranzist will now be permitted to wear a red 
brassard on the left arm, inscribed with the letters G.R. 
Most of the railway issues connected with Mexico have im- 
proved, and no doubt those of the commercial undertakings 
will follow suit when the present trifling amount of stock 
which is on offer has been absorbed. Anele спи Tram- 
ways stocks are rather better. but Brazil Tractions moved 
down a small fraction in consequence of a slight decline in 
the Rio exchange. | 
. There has been a further outbreak of activity in Canadian 
industrials. Apart from munitions, the harvest in the 
Dominion bids fair to tix all the efforts of the Canadians to 
deal with it, and it is declared that the current yeur's eropa 
will show an increase of at least 90 per cent. over those of 
the previous twelvemonth—which, however, it must be re- 
called, was a somewhat lean period. 80 Shawinigan Water 
and Power common has risen several points to 187, ex .the 
dividend of 1} per cent. deducted last week. Consolidated 
Gas, Electric Light & Power of Baltimore have held their 
improvement at 1102, though Kaministiquia is still dormant. 
the shares not having changed hands for nearly six months. 
There is a fair amount of business in Victoria Falls prefer- 
ence shares on the basis of 17s., the ordinary being 4s. Al.. 
“тл the second mortgage debentures in the neighbourhood 
Өз WY, 

The Home Railway market is a dull one. There seems to 
be no interest taken in any of the stocks. A little languid 
business goes on day by day in Underground Electric income 
bonds, but even here, notwithstanding the high yield, there 
is no recovery in the price: in fact. at 71, last week's small 
gain has been lost. Metropolitans have eased off to 23, and 
Districts failed to recover from 13. There is more doing in 
the preferred, stocks, which can be bought to pay 51-6 per 
cent. on the money. In the ordinary group, public interest 
is very slender. 1 К 

New York Telephone 44 per cent. bonds are 14 up at 101, 
thanks once more to a fall in the American rate of exchange. 
The Anglo-French loan up to the present has hardly justified 
the, expectations that Were formed of its being able to rectify 
the weakness of the exchange position; und everything con- 
nected with the United States, in the wav of securities, is 
booming on both sides of the Atlantic. Oddly enough, Ameri- 
сап Marconia have not moved; the price, in fact, is a little 
dull at 15s. 3d.. and the parent shares went back to their 
previous figure of 13. Canadian Marconis remain at 5s. 6d. 

The demand for American securities. directs attention to 
Anglo-American issues; and those of the cable companies are 
mostly better on the week. Both preferred and deferred 
stocks of the Anglo-American Telegraph Co. have advanced. 
Direct United States Cable shares are higher at 6. Another 
brisk advance took Indo-Europeans to 47, so that their slump 
of a fortnight ago has been nearly recovered: and the fortu- 
nate people who picked up the shares at 364 max well con- 
gratulate themselves upon their perspicuity. United. River 
Plate Telephones again rose 4, and Western Telegraphs are 
similarly better at 123. On the other hand, West India and 
Panama shares eased off to a sovereign. 

Amongst manufacturing shares. Henleys have been done at 
12 13-16 and also at 3 lower, while the company's 43 per cent. 
preference shares (of £5 each) are 41. and the 44 per cent. Ist 
mortgage debenture stock is nominally about 92. with a full 
half-vear's interest due in the middle of next month, allowing 
for which the yield on the money comes to all but 5 per cent. 
Babcock & Wileox are unaffected by the dividend, published 
here last week. Edison & Swan 4 per cent. debenture stock 
is a little lower. Castner-Kellners are firm at £3. The rubber 
market is sustained by the price of the raw material] having 
risen to 28. 6d. per lb. There is, moreover, a little business 
doing in this section; and people are spending money on the 
best-claes rubber shares, which ean be bought to pay 10 per 
cent., putting these away. with their gilt-edged securities with 


а view to the establishinent of a 6 per cent, all-round viel 


upon investmepta made at the present time. This rate seems 
to be a perfectly reasonable one to expect, in present condi- 
tions—more’ particularly when it is remembered that within 
the next few months there is certain to be another War 
Loan, which can hardly fail to have a directly competitive 
effect upon all existing etocks and shares. 


a ^ 


504 “(HE ELECTRICAL REVIEW. Cel 77. Re. 1,917, бстовиа 


SHARE LIST OF ELECTRICAL COMPANIES. MARKET QUOTATIONS. 
Номи Et.ucrasocrry CompANIBS. It should be remembered, in making use of the figures appearing 
— Per "m in the following list, that in some cases the prices are only general, 
Bud ri к" ЖЕ айу 825 and they may vary according to quantities and other oiroumstances. 
Brompton 9 5. í Va uiv ш 1 == 25 А 5 —— 
er cent. or. ee ee — E 

Charing Огош O 5 "s 618 4 Wednesday, October 13th. 
do. do. do. Pref. @e 4 -— 6 0 0 
do. ao. Ону Pre 0 oe ee — 6 8 7 Я | 

J c ч Ж ви CHEMICALS, де. Pros, | imo. er Deo. 
do. 43 е ee ее ee oe 4 87 — b 8 6 В 
Cisy or Bondon 6 oe Di Pret oe 100 a 1 1 0 — 
o. о, er cent, «Tux — 611 4 
do. do. 4 . & 00 = воо 4 be e n on ы i e 
0. 0. е oe es” == 4 . 

County of London ae ecu vy 1 — 616 7 : н Гн e un Poni i ij oe 
do.. do.  6percent Pret... 6 101 — à 5 17 8 2A manlae Ell... „ „ » ы 
a 10 1 пор. TD 4 22 — С 0 м а Ammonia, Muriate (large огувђа!) рег юп |. £50 £6 ine. 

Kensington Ordinary... .. .. 9 = ‚1 40 а Blat баас oo no- 298 үн 

London Blectric.. .. _.. . 4 1 = 9 8 4 S Borns Ac NE. £38 d 
do. do. 6 per cent, Pref. .. 6 — i 699 i r Bulphaas s 2 | £28 А 
do. до. 4Deb... .. .. 4 B0 — Боо а ea, Nitrate „ 

Metropolitan — 715 7 pi ' White Bugar s n ои n" is 
do. Gent. Pre. si — 600 а „ Peroide .. . no он un 
20: Dé е oe ve oe 4 | 20 E [ 0 0 e Methylated В irit .. ee ee per gal, oe 

Bt, James’ and Pall Mall — .. . 10 6 = 183 а Greer ы ки asl oe - i: 
do. do. do. "peroent.Pref, 7 61 = 519 0 а ' Chlorate . . per lb 1/44 e 

South Metropolitan Prein. 1 1 = 614 0 тт реа T Qs ' 

Westminster Ordinary 9 6 18 4 а aballae ЕЕ е? per owt 65 / 

ee oe ee — ee ee ee eo ' ч ee | 
йо, 4a Prem.. 4 4 — 590 в Bulphate of Magnesia ..  .. рег ton T КЕ | 
Puruonsrus лир TELEPHONES, \ a еар eta гоже 5 е ун 

Anglo-Am, Tel, Freer. 6 100 +1 519 6 j ĩͤ 8 £8 10 a 

do. Def. .. .. „ Wg 22 6 16 4 a Boda, Caustic (white TOTS %) Bes +7 M is 

Бро Теернопв oe eo ee ee В — ; 4 0 a и Chlorate ee oe oe per Id. ae es 

* ө oe oe ee ee == а Crue's өз ee өе per ton * es 
. ee эе ee ea 10 -— 8 18 4 Bodtum lohroma casks ee Ё Г) 4. 
Eastern Extension T ee «„ 7 117 — $ 6 14 9 x ш wr Е 
Еа - 119 a: 3 | 
6 ое "r1 eo ee 14 7 
. B4 Pret, o. о В 6 Е 5 6 0 METALS, &c, | 
0» в ee oe ee — 6 0 0 uamini ee 1 ee ee 
. а ee $ 91 — yi : б m m n у Oe ew lone кка 
. 0. e oo ee ee — 1 в We ] " T. TA 

Gt. Northern Tel. .. 9% 88 = 618 4 b shoes 3 n А . x ^ 

VCC e^ Ыр 6-8 0 p Барые metal ingots basis) per lb 1/02 to 11 E 

ve ee ee oe eo =, . с ro. me r oe 
new York Tel. 4.. «2 oF æ 4 101 af . 49 0 с „ Tubes (solid drawn) #0 n ds 114 to 1/1 $4. inc. 
ental Telephone Ord. з » 10 . 1 — 5 8 1 € „ A а HE и 1/14 to 1/1 m 

Tel. Berg. Do... 0 „ j ОРЧ | de eatin, 

€ өзө ee ee ee еЗ, ee i : ne, 

саас Plate om ee ee : 44 + à E : : 1 : Faos ee ee ee x Ze P e 

жыйышка (5 5 101 Ч Za 1000 # „ Mesic B. Т баю 09, ine. 

Western Telegraph " ‘eo оо ое 1 124 + ф "6 n { 4 " Р Sheets " gon 10 10 ino. 

е е ee se === Rods ee Ine. 
"nn | 4 : z „ Н.О, Wire per lb, ng. ки 

Central London, Ord, Assented .. 4 00 —1 610 0 гоь Ше. . . „+ 3/6 2 

Me m ee ee oe — 2 b 8 8 п German Bilver Wir ее ee " 1/10 
do. District [EJ ee ee Ni 13 — l Nil A Gutta-peroha, fine.. ee ee м 6/10 “ ee 

Electric Ordinary .. Nil. 1 — Nil & India-rubber, Para «„ ee " 2 Id. inc. 
do. „ Nil oe — Nil Iron Pig (Cleveland warrants) .. pet ton 64 Bad. dec. 
do, o. Income .. 6 — 4 911 8 1 Lad Boy fab 5 E. qual. и z 
; Fonsiex Талма, ас, E Mercury с сз. . . pet bot £15 16 
Anglo-Arg. Trams, First Pre. 8 8} — 717 2 . per ib, 80 10 6 
г * өө eo -— 9 8 4 — и м м " т 
в » ee ee e oo 7/8 0 14/- & u . 
do боо б М о п Ба} per eg ee . ne: n — 
6 Bed. 5 +1 618 4 р Phosphor Bronsa, plam м — 
Brazil Tractions.. .. .. 84 49 =b 7165 в н „ rolled bars & n | ө 
Bombay Electrie Prem. 6 io = 617 1 P бат " rolledstrip&sheet 1 35 
do. Ded. эз vu 87 = 6 8 0 o Pla um ee "ES өө „** per бв, 190/- ee 
Mexico Tramm nif 88 = Nil dBiliolum Bronse Wire `.. per lb, Pe je 
do. 5 рет сені, Bonds .. — B7 m Nil с Пеи Magnet, im bars .. .. der ton e 
do. 6 r oent. Bonds we — B6 5, Nil g Tin, 106. (English) ee "ee м £149 to £160 
Mexican Light Common . Nil 98 —2 Nil . Ba Wire, Мов. J to nd ..  .. per ib, ari 
duet Bet uo 0D. QU ON 90 = Nil p White Anti-triction Metals .. per ton б Hs 
do, ist Bonds va. m 87 —8 pun k Zinc, Bh't (Vieille Montagne bnd. " Nom, - 

пала Dup: C рег cent, Eres . 6 6 — 6 0 0 

do. 6 b. oe ee es b 97 —1 6 8 0 Quotations supplied by— 
amen ner’ — LH ыш. e 
„ »- e uminium Co. ; 8 we. 

Brits aluminiam Ord, of) . 6 i = 018 Fc ‘thos. Bolton & Sons Ltd, ` 4 Norris Ashby, Led. 

do. Prei. ME d 8 = 699 d Frederick Smith & Co. 1 Richard Johnson & Nephew, Led. 
British Insulated ora. 15 1 — т1з «У, Wiggins & Sons. | в E Orione Bons, 

do. m 2d MEE 65339 f Шш ое сона Terons апй o Johnson, Matthey & Oo., Lid. 

А TE egra orks Oo. Д 

pH умп пош Pre To VES a 1 =: Б 1 i g James & Shakspeare, ` Р W. F. Dennis & Со, 
do. 6 p. lien ee eo ee 6 101 ко 6 19 0 e 

Callenders ee ee ee oe ee 15 11 -— 6 16 4 
do. 5 Pret... ее ee ее б 43 — 5 11 8 
do. 4 Deb. oe ee ee 4 92 — 4 13 9 * 

Castner-Ke E. ee ез eo 16 61/- — 4 18 6 : 

Edison & Swan, £3 Ра, te о МН 10/. = ЫП Hurst Nelson апа Co., Ltd.—For the year ended 
do, do 4Deb.. .. „ 6 51 —] 1 04 July. 17th, after providing for depreciation, etc., and in- 
do, do, 5 % ре. .. .. б 60 — 8 8 8 cluding £16,811 brought forward, £68,390 was available. 

Кө botas itn i ө : t = 3d Я After placing £13,694 to reserve to secure the preference 

deu, Elec, Prell. 6 m 684 dividend, and £15,000 to general reserve, a dividend of 10 

Henley SE! eS e 90 i) — 9 2 0 per cent. on the ordinary shares is being paid, leaving 
ао; 8 т 4 — = 4 10 4 £15,696 to be carried forward. 

India-Rubber ee ee ee eo 5 8 —— 8 5 0 2 2 ct 

Telegraph on.. 9» al 25 915 0 Cuba Submarine Telegraph Co., Ltd.—Interim divi- 

* Allowance made for dividends being paid free of income-sar, dends for the six months ended June 30th, at the rate of 10 
. per cent. per annum, subject to income tax, on the prefer- 
ence shares, and at the rate of 5 cent. annum, free 

per PS 


of tax, on the ordinary shares. 


. : New Issue.—The Aluminium Corporation, Ltd., ha: 
Indo-European Telegraph Co., Ltd.—The directors ееп offering the balance of its first debenture stock to the 
have declared an interim dividend for the half-year to June preference and ordinary stockholders at par. | 
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vol. 77. No. 1.977, Остовкв 15, 1915.) THE ELECTRICAL REVIEW. 


505 


THE ISOLATION OF VIBRATIONAL 
DISTURBANCES. 


By FRANCIS Н, DAVIES, 


THe suppression of vibration from running machinery is 
a problem that has always been with the engineer, but never 
more so than at present. Modern conditions involving 
heavier and more complex machinery and higher rates of 
production have all tended to this end, and the increasing 
"employment of the steel frame factory building which, 
unless specially designed, affords every facility for the 
transmission of vibrational disturbances, bas given further 
inence to the importance of the question. Numerous 
instances might be cited to show that the attitude of the 
law in cases of nuisance arising from the operation of 
machinery is becoming more merciless to the transgressor, 
a fact which claimants seem to be fully aware of, and it is 
no uncommon thing in such cases for substantial dam 
to be awarded, or even for the plant to be shut down under 
an injunction. The ition has naturally created a 
demand for effective methods of isolation, and the demand 
has been met by several means which are interesting, and, 
for the most part, decided advances over the somewhat 
crude and unsatisfactory earlier methods. To a certain 
extent these older and more primitive systems of isolation 
still have their uses, chiefly in connection with very 
amall plant or in situations abroad where rough and ready 
devices often have to be adopted. There is a good variety 
of them, but one and all they fail in greater or less degree 
to fulfil the conditions which experience has proved to be 
essential. To be thoroughly effective, an isolating medium, 
whether employed in connection with prime movers or 
driven machinery, must be of auch a nature that continued 
pressure and vibration will not cause it to take a permanent 
set and thus lose ita elasticity.. This is the most important 
point and the one by which all isolating materials should 
chiefly be judged. Further, it is essential that the sub- 
stance should be as impervious as possible to the attacks of 
insects, rats, oil, damp and climatic changes, as in these 
respects ite position, either under the foundation or on top 
of it directly under the bedplate, is naturally an unfavour- 
able one. Comparative inexpensiveness in this matter is 


not a virtue, and it should not be allowed to enter into the 


question. The amount at stake is generally too great, and 
it must be remembered that it is always a costly matter to 
renew or replace such isolators if this entails the lifting of 
а heavy machine or the destruction and rebuilding of a 
concrete foundation. 

What is wanted is a material which will last and retain 
ite resiliency indefinitely, and in the very nature of things 
such a substance cannot be bought cheaply. The earlier 
and cruder systems, most of which do not provide any real 
solntion of the difficulty, may be listed and criticised as 
follows :—Timber  baulks, generally of pine, elm or 
beech, creosoted or otherwise prepared to resist decay, are 
insufficiently resilient and for most purposes useless, 
Ordinary builders’ felt and sheet lead used, either singly or 
in combination, will temporarily meet the case of small 

lant, bat will ultimately lose practically all resiliency. 
Hair felt placed in a tray in order to keep it from being 
squeezed out under pressure, is fairly satisfactory for the 
lightest of machinery, but quite out of the question for 
heavy plant. Asphalt, also placed in a tray for the same 
reason, and about } in. thick has been recommended, but 
again, its sphere would be restricted to small plant, and it 
is very doubtful whether the low resiliency it possesses 
would be of much service. As an alternative, an asphaltic 
concrete has been employed with somewhat better resulta, 
Mastic asphalt is heated to about 350° Fahr., and is mixed 
with 50 per cent. of its weight of boiler scale in pieces about 
the size of macadam stone. It is then reheated to about 
the same temperature, and when cooled becomes a slightly 
resilient mass, suitable for installing under a foundation, 
It will possess more resiliency than pare asphalt, but is not 
comparable in this respect to the various special materials 
now made for the purpose of absorbing vibration, and is, 
therefore, not so efficient. Raw hides soaked in oil and 
placed under the bedplate have been used, but while 


probably of some service for temporary purposes, such a 
choice cannot be recommended for permanent work. 

A 6 in. layer of fine dry sand or medium sized gravel 
is always helpful under a foundation if kept dry and 
properly restrained from lateral spreading. It is serviceable, 
and often used where a foundation bears down on a vein of 
rock, which it is well known will transmit vibration over 
great distances. Interposed between the rock and the 
foundation, such a layer will damp out a good deal of the 
disturbance, but it cannot always be regarded as a thorough 
solution to what is often a very difficult problem, and should 
therefore not be solely depended upon in a bad case. Other 
materials which have been advocated are sawdust and 


- granulated cork, but like all such substances, their sphere 


of utility is very limited, and in view of modern improve- 
ments they are only worthy of consideration where nothing 
better is at hand. 

A good method of constructing a sand cushion founda- 
tion is shown in fig. 1. The hole destined to contain the 
concrete block is lined on all sides with 6 in. or во of con- 
crete, formirg a well. The requisite depth of dry sand is 


Fic. 1.—ISOLATION BY MEANS OF SAND CUSHION. 


then shovelled in and levelled, and on top is a sheet 
of oiled paper or similar waterproofed su ce. Tke 


wooden mould or form for the foundation is then placed in 


position and the concrete poured. When set, the form is 
removed and the spaces at the sides of the block are filled 
in with sand up to a few inches from the top. The floor is 
then completed up to about 1 in. from the sides of the 
foundation, and, if possible, more sand is fed in through 
this gap until the space is quite full, the gap itself being 
closed by a ring of asphalt which to a sufficient extent 
isolates the foundation from the floor. 

The object of this construction is to prevent sand being 
forced out at the top, as this would, of course, lead to 
settlement. An alternative method is to use metal plates, 
which being embedded in the part of the floor immediately 
surrounding the foundation and projecting across the ga 
until they touch the block, serve the purpose of closing 
exit for the sand. The objection to such plates is that to 
some extent they will conduct vibration from the founda- 
tion to the floor. | 

Before examining the latest practice in the matter of 
isolating materials, it may be advantageous to touch upon 
the question of vibration generally, to the extent of indi- 
cating the manner in which it is propagated by different 
types of engines and transmitted through the soil. It is 


essential that these points should be clear, as otherwise 


a well devised system may prove useless through mis- 
application. Leaving out of the question the causes of 
vibration in an engine or machine, which alone constitute 
& vast and very complicated subject, we come directly to 
the effecte, and these are found to differ materially accord- 
ing to the type of engine. Vibration is never of a simple 
nature, that is to say, of a fixed amplitude and direction. 
In all machines the disturbance felt is the net result of 
numerous disturbances set up individually by every part 
which is capable of generating vibration. Thus, if we 
assume the case of a badly-balanced engine with a slightly 
sprung shaft, there are at once two main souroes of 
vibration, not to mention minor sources, such as com- 
paratively small reciprocating and unbalanced parte. 
The effects of the latter are, of course, largely over- 
whelmed by those of the former, which, being far 
heavier, preponderate. However, it is found that every 
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class of engine has characteristics in this direction which 
may be taken as typical, and which always predominate. 
Thus, the disturbances set up by a horizontal engine are 
mostly in the horizontal plane, and for equally obvious 
reasons a vertical engine generates vibrations in a more or 
less vertical direction, the effect of which is to cause the 
engine and its foundation to move bodily up and down. 
Both types also tend to set up a tilting oscillation, particu- 
larly two-line vertical engines. So long as the problem is 
confined to a single engine or machine mounted on its own 
foundation, it is comparatively simple; but when, as is 
often the case, we have to consider the joint effect of several 
engines, possibly of different types and speeds, erected on 
one large foundation block, it becomes complicated. Occa- 
sionally the vibrations set up by the various engines will 
synchronise, producing a maximum effect, and this will be 
followed more or less regularly by periods of comparative 
quiet. This phenomenon has often been observed, especially 
where the installation consists of high-speed engines, the 
vibrations of which come more frequently into phase than 
those of low-speed sets. So far as disturbance is concerned 
the latter are, however, the greater offenders, the larger 
amplitude of their vibrations being more marked and more 
annoying than those of high-speed engines, the vibrations 
of which are for equal power of smaller amplitude, though 
of greater frequency. 

The prablem is further complicated where alternating- 
current generating sets running in parallel are concerned. 
If, as is very seldom the case, all the sets are of the same 
type, capacity, and speed, the intensity of the net 
vibrational disturbance they will set up is а matter of 
chance, depending entirely upon the relative angular posi- 
tions of the cranks at the instant of paralleling, and what- 
ever the result may be, it will be constant (except for load 
variations), because the relative speeds of the engines cannot 
alter. If, however, the sets are of different speed, the effect 
will be entirely changed, and periods of maximum and 
minimum disturbance will occur, even though the generators 
are running synchronously. Of course, if the sets are each 
mounted on an independent foundation, the net result may 
again be different, but it is quite impossible to say to what 
extent, аз all the peculiar conditions surrounding the case 
would have to be taken into full account. Since the dis- 
turbances set up by horizontal engines are mostly in the 


horizontal plane, it follows that the chief consideration is to - 


keep the foundation clear of the soil on allsides. Vibration 
can then only be transmitted by the base, and if this is 
isolated by some suitable material, and also by a layer of 
dry sand or gravel, the spreading of disturbances is unlikely 
to be serious, unless there is a very marked vertical disturb- 
ance as well. [t is, of course, more difficult to isolate ver- 
tical vibration, and such cases demand more care and more 
thorough methods. It is helpful, but by no means suffi- 
cient to leave & clearance all: round the foundation block, 
and while this is perhaps the most important point with 
horizontal engines, it is the base of the foundation which 
calls for the greatest care where the plant is of the 
vertical type. In the great majority of cases the mass 
of a foundation in conjunction with the soil immediately 
around it is sufficient to absorb any disturbance which the 
machine it carries may set up, and this is, of course, one of 
its principal functions. Should it be unable to do this, 
either because its mass is insufficient, the engine particu- 
larly badly balanced, or because the subsoil under the 
foundation is of a nature that very readily transmits such 
disturbances as are communicated to it, some special 
method of isolation becomes necessary. It is well under- 
stood that soils vary greatly in their power of transmitting 
vibration. The two extremes of hard rock and wet unstable 
soil are the worst sinners in this respect, and the effects 
which they give rise to are at times very curious and 
difficult to follow. Vibration is often plainly discernible 
at one particular spot at a considerable distance from its 
source, the intermediate ground being entirely free from it. 
This may possibly be accounted for by a vein of rock which 
carries the disturbance at some depth to a point where it 
rises to the surface, and where the trouble becomes 
apparent. It has also been traced to an underground 
stream or vein of wet soil, and in such cases the vibration 
is always more marked after wet weather. If the subsoil 


is uniform in nature, the disturbances communicated to it 
by the foundation will spread more or less equally in all 
directions, and will gradually diminish as they are absorbed 
by the soil. This represents the conditions in the average 
case, and should they differ in this respect it is fairly 
certain that the soil is irregular in nature. The interest of 
the case is enhanced thereby, but unfortunately the 
difficulty and cost of overcoming the trouble will also pro- 
bably be enhanced. 

One mistake in design which is not common, but which 
has at times been made, is to install plant upon a concrete 
raft or floor which is securely tied to the wall foundations 
of the building. This is practically equivalent to erecting 
plant on a drum or sounding board. In time the soil 
shrinks slightly and leaves the raft at any rate partially sup- 
ported by the walls, with the consequence that it vibrates 
severely and impairs the stability of the building. The 
trouble gets worse as time goes on, because the vibration of 
the raft pounds down the underlying soil and allows the 
amplitude to become greater. Such а case is a very difficult 
one to remedy, and is an infraction of the elementary rule 
that engine or machine foundations should always be clear 
of all walls. 

The materials used almost exclusively in methods of 
isolation of the modern class are rubber, a special hair felt, 
cork in different forms, or combinations of these, and they 
are applied in different ways in various systems. In the 
Prache system, which is well known, a number of rubber 
stools are placed between the main foundation and an 
auxiliary block of concrete which carries the machine. 
These stools are each held in a special form of jack, which, 


Fic, 2.—BviLT-UP CORK ISOLATING PLATE. 


when operated, compresses the stool sufficiently to allow it 
to be withdrawn when renewal becomes necessary. To this 
end the foundation is surrounded with a trench in order to 
give access to the stools. "There are numerous instances of 
the use of the system in this country, where it has been 
successfully employed in connection with turbo-generators, 
large printing presses and other heavy machines. 

A further instance of the use of rubber comes from 
Germany, but this time it is employed in the form of thin 
sheets of rubber composition of 3-in. thickness and upwards, 
according to the weight of the machine. A sheet of the 
above thickness is stated to be suited for weights up t 
3 tons. An essential point of this system is that the sheet 
should make perfect contact with the surfaces between 
which it is placed, in otder to exclude all air, and to this 
end it is necessary that the surfaces should be very smooth. 
By this means it is stated that holding-down bolts may 
dispensed with, but the system is only advised by the makers 
for comparatively heavy machinery and where the centre of 
gravity is low. 

The efficiency of cork as an isolator depends upon the 
manner in which it is applied. In practice it is made UP 
into plates, which may either be composed of granulate! 
scrap cork held together by some binding substance 80 
subjected to pressure, or the same material relying for cohe- 
sion of the particles upon compression only and having 1° 
binding substance, or strips of virgin cork built up into! 
plate and held together by a suitable frame, as show? F 
fig. 2. The first of these is undesirable, because it 18 не 
that the binder fills up the pores of the cork and material’) 
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reduces its resiliency. The second is better in this 

but under the heavy pressure and vibration to which it is 
subjected there is a natural tendency to disintegration. The 
third system is undoubtedly the best, and in practice the 
plates are specially built up to fit the particular foundation, 
and are surface hardened where the weight to be carried is 
considerable. They are also waterproofed and otherwise 
treated, in order that they шау be able to resist the unfavour- 
able conditions which usually obtain. 
used directly under machines, which owing to their oon- 
struction do not distribute the weight evenly over the whole 
area, it is essential that strong planks or plates should be 
placed between the two, as this will secure an even bearing 
on the surface. The following average results of a test 
made upon a cork plate of this type are of interest, as they 
indicate what азы m expected from cork in the matter of 
resiliency :— 

Original thickness under zero load ‚ -072 in. 


Thickness under load of 350 Ib. per sq. in. . 050 „ 
15 immediately after removal of abov 
load 0'636 „ 


s 30 minutes after removal of above 
" under load of 2,500 Ib. per eq. in. ei 
M reay after removal of above 
T 30 minutae after removal of above 


0'675 „ 
0394 „ 


0'580 „ 


ove “з . 0°608 „ 

The principle of the system employed by the British 
Anti-Vibration and Noise Co., Ltd., of Glasgow, is illus- 
trated in fig. 3. It is a departure from the usual practice 


— 


Fiu. 3.— ISOLATING DEVICE EMPLOYING BUFFERS OF RESILIENT 
MATEEIAL, 


of employing a sheet of resilient material, as under this 
system machine is supported at suitable points on a 
number of isolators, the type varying with the conditions. 
In the case of the device illustrated, the internal floating 
part of the isolator is rigidly connected to the bedplate 
by a stud. ‘Three tension membegs support the floating 
portion, and the tension in these can be regulated by nate, 
in such а manner that the weight of the machine is exactly 
compensated for. The stresses in the three tension members 
are transferred by means of the plates under the nuts to the 
baffers, which consist of a number of elastic plates built u 
in layers, and from these they pass to the rigid base whi 
is fixed to the foundation by bolta. Between the floating 
and fixed parts it will be noticed that an additional buffer 
is placed, and the function of this is to absorb that portion 
of the vibration which tends to raise the machine above its 


If such plates are' 


of a layer of vulcanized rubber. 
rubber combination can be supplied without the thin layer 


to cope with conditions out of the normal. 


will be conducted to the foundation down the bolts. 


position of equilibrium. 16 is claimed for these devices 
‘that they do not in any way affect the stability of the 


machine when once properly adjusted, and it is clear that 
they will absorb both vertical and hor:zontal vibrations, and 
also any combination of the two, that is to say, eliptical 
vibrations. By varying the design of the isolator it is 
possible to apply this device to practically any machine. 

A very comprehensive and valuable system of dealing with 
vibration troubles is that devised by Messrs. Mitchells, 
Ashworth, Stansfield & Co., Ltd. of London. The 


‘specially manufactured material supplied by that firm goes 


under the generic name of ** Mascolite,” -апй for purposes 
of isolation three grades are made. The first consiste of a 
special proofed felt, which is supplied in thicknesses ranging 
from }in.to lin. It is made of selected fibres of animal 


‘origin, and it is so treated that it will withstand damp, 


climatic changes, and the attacks of insects. The fibres 


FId. 4.—ISOLATED FOUNDATION ARRANGED FOR BELT DRIVE. 


are compressed and milled by special processes and 
machinery, so as to make a compact material by aid of the 
interlocking action of the fibres themselves. Each fibre 
is a microscopic capillary tube, the hollow centre containing 


a minute air space, and by means of a special proofing 


solution these are sealed and made dead air spaces. This 
type of felt is suitable for small foundations, or to meet 
cases where the vibration is not very severe, but for heavy 
machinery, or where disturbance is very marked, it is better 
to employ one or other of the remaining' two grades. Of 


these, one is built up of alternate layers of felt and cork, 


ranging in thickness from l in. to 1} in., or thicker if 
required, and the other is similar, but with the addition 
Alternatively, the felt and 


of cork. The pads are -abont lin. thick with а 3 in. 
layer of rubber, but they are made to any specification and 
Such isolators 
can be applied in one of two ways ; they can be placed under 
the main foundation on a light concrete bed as in fig. 4, or 
they can go directly under the bed-plate on the top of the 
foundation, fig. 5. In the latter case it is essential that. 
the holes through the bed-plate should be bushed with gin. 
felt, and a washer of the same substanoe, but } in. thick, 
placed under the bolt washer as shown, otherwise d 
These 
built up isolators are constructed on the principle that sound 
and vibration will pass more easily through & material of 


. one density than they will through one of varying density. 


Mention has been made of the manner in which buildings, 
particularly those of the steel-frame clase, conduct vibration 
and noise. To follow the matter clearly, it is necessary to 


UN 


FIG. 6.—ABBANGEMENS OF ISOLATOR UNDER BED-PLATE. 


understand that the disturbances set up by а machine or 
engine operating in such a building are primarily divisible 
into two classes, firstly, those which are communicated direct 
to the air and irme primary air vibrations, and secondly, 
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those which emanate from the foundation and are communi- 
cated to the flours and walls. Primary air vibrations are 
sensible only in the room in which they are generated, 
unless there are openings into other rooms, as generally they 
are not sufficiently powerful to cause intervening walls and 
floors to vibrate. Foundation vibrations, on the other hand, 
travel very easily through the structure in all directions, 
and while not always perceptible themselves, they set up 
what are termed -secondary air vibrations, and as the fre- 
quency and tone of these are the same as those of the 
primary air vibrations, they are very often confused with 
them. It will be seen, therefore, that every effort must be 
made to restrict the travel of vibrations emanating from 
the foundation, and in the case of a building this is most 
effectively done by isolating the foundation, and also all 
beams and columns in its vicinity. Where a machine is 
fixed to a hollow floor i& may be isolated either by a pad 
directly under the base-plate, or by a similar pad placed 
between the floor and a secondary foundation of a few 
inches of concrete, but in either case it is necessary 
to use both isolating washers and bushings, as 
previously mentioned, so as to prevent the trans- 
mission of vibration to the floor through the holding 
down bolts. The isolation of columns and joists is per- 
formed in а very simple manner by placing suitable pads 
between them when erecting. 
materials have been used, but in efficiency they cannot com- 
pare with a good felt cushion, which is found to be lasting, 
and not liable to be squeezed ont. In view of the great 
pressures to which pads so placed are subjected, this latter is 
an important point. 


ENERGY CONSUMPTION IN CONDENSER 
AUXILIARIES. 


THE present extensive employment of large condensing turbo- 
generators and the pressing need for economy in every stage of 
power development make it particularly important to ascertain 
and reduce toa minimum the energy consumption of condenser 
auxiliaries, According to modern standards, it is a comparatively 
small station which does not expend several hundred horse- power 
in condenser circulating water and air pumps (see fig. 1), and, as 
the steam consumption of these auxiliaries may easily amount to 
5 or 10 per cent. of the total, even a trivial percentage economy 
represents a considerable annual sgving, and is well worth secur- 
ing. Where a complete installation of electric meters, steam and 
water-measuring instruments is provided, as is the case in many 
modern central stations, it is easy to keep a record of the energy 
consumption in auxiliaries from the daily log sheets, but there 
are other cases in which the methods described below, and based on 
an article by Klingenberg in the T. I. Z., are applicable with 
advantage to the ordinary load curve which may alone be avail- 
able in less elaborately-equipped stations. The methods are even 
more useful in connection with estimates relating to new works. 
There is then available an estimated load curve, and valuable 
dim is obtained in selecting the beet capacity for machine 

An important advantage of the method is that it takes close 
account of the conditions of practice by introducing into ita basic 
formu'2z two factors—the utilisation factor and the working time 
factor—which eliminate much of the error due to arbitrary deduc- 
tions from, or additions to, results derived from full load steam 
consumption data. The various carves and constants given below 
are based on average performance of modern turbo-plant, and do 
not represent record results achieved under exceptional condi- 
tions. Throughout, distinction must be made between those cases 
where condensing water is us d once, and only once, and those 
where it is employed again and again after passing through a 
cooling tower or pond in the circulating circuit. Typical of the 
two cares are those stations using river water and those using 
coolers, of whatever type. 

Assuming the steam consumption per hour of a given turbine to 
vary in direot proportion to its output, the total consumption is 
(a + b) kg. per Kw. where а = A[w = light load steam consump- 
tion per KW. of full-load rating w of the turbine; and b = B/w = 
additional steam consump'ion per useful Kw. output. If I, ha, hs 
= working hours per annum of the various machines; anda = 
mean annual useful powe:/total power installed = utilisation 
fabtor ; then the main turbine steam consumption р kg. per Kw. 
hour is given by— 

8,760 * x Х (и) x p = Z(h.w).a + 8.760 u. ). 2 (WN) . ͥ (1 
the values of л and / being derived from actual or estimated load 
curves, 

This¢quation may be simplified by introducing a working time 
factor " f = = (h. w/ (w), and, if the installation consists of N 
machine sets of equal capacity and equal specific steam consump- 


Sheet lead and similar 


tion, f = =(A)/8,760 х = total working hours of all machine /mazi- 
Шш possible working time. Then: р = C. an + 5) kg. per 
KW.-hour. 

The steam consumption of auxiliaries may be taken as practically 
constant at all outputs of the main turbine, the exhaust from 
steam-driven auxiliaries being usually admitted to the L P. stage 
of the main turbine at all loads above 10 per cent. full load. 
Denoting by о the hourly steam consumption of the auxiliaries, 


fever: With Caolers 


——— Without Coolers 


of Auxiliaries 


Horsepower ' 


о sooo . 10000 25000 20000 
Turbine = Kilowatts 
Еа, 1. 


3535 =: O. kg. per hour per Kw. full load rating 

of the main set. The auxiliary steam consumption per KW.-hour 

useful output = Z (л. /Z (w) 8,760 м, and, if all machines be of 
: kg. 


Т. 11-1 
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Auxiliary Steam as Percentage of Turbine Steam 


о 2 4 „6 8 о 
Utilisation Factor n 


Га, 2. 


machines run continuously f = 1, and isa maximum whilst, if all 
machines are permanently fully loaded, / = я and isa minimus. 
In the former case, 7 = 100 Q/(a + вя) per cent , and ів depende 
on the utilisation factor, whereas in the latter case,r = ded 
(A + B) per cent., i. e., is constant, and has ite most favours | 
value. | 
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Average values of the factors Q A and в are given in Table І 
for turbine units of various capacities. If the auxiliary 
steam is to be expressed as a percentage of the main turbine, 
(end not the gross) steam consumption; the values to be taken 
for A are 0'83 and 071 times, those given for fresh water and 
cooled water working respectively. Average values of the | айы 
consumption of condensate and air pumps and of circulating 
pumps for turbines of various rated capacities are shown graphi- 
calty in fig. 1. The curves in fig. 2 show the very considerable 
importance of steam consumption in auxiliaries, particularly in the 
case of small works using coolers and operating with a utilisation 
factor of 0'4 or less; in preparing these curves it has been assumed 
that / = 1, ie. that the turbines run continuously and under 
variable load. The ourves at А show the considerable steam 
eoonomy possible by operating only half of a divided condensing 
equipment in the case of large sets on light load. 

Only in rare cases do the curves in fiz. 2 apply directly to 
practical conditions, Generally the working time factor lies 
between the limits 1 and л, hence the actual percentage > lies 
b3tween the values represented by the curves in fig. 2, and those 
rep-esented by lines parallel to the axis of abscissx through the 
lowest points of the curves (for which л = 1'0) The actual steam 
curve is derived by applying the above method to the recorded or 
estimated load curve of the station. Knowing the actual or pro- 
posed rating of each generating set the working hours per annum 
can be estimated for each, and so the working time factor evaluated 
for the whole installation. From the mean annual load curve 
there is derived & curve showing for how many hours per annum 
each load endures (and hence the houra' use of each machine per 
annum and the "working time factor" of the works). Thence 
follows a stepped curve showing steam consumption, according to 
the number of sets in use and the specific steam consumption 
of each; and finally a curve, the area beneath which represente 


TABLE I.—FacroBs DETERMINING PERCENTAGE STEAM 
CONSUMPTION OF AUXILIARIES. | 


Full load Without coolers. With coolers. 
turbine KW. Q A B Q A B 
1,000 .. 150 900 5,300 335 1,150 5,700 
5,000 ... 470 2,700 25,500 1,085 3,500 27, 500 
10,000 ... 850 5,400 50,000 1,950 6,900 54,500 
15,000 . . 1,170 7,700 74,500 2.750 9,800 81,000 
20,000 ... 1,500 9,500 100,000 3,500 12,000 109,000 


Q = Total auxiliary steam consumption (kg. per hour). 

A = Light load steam consumption of main turbine per hour. 

B = Additional steam consumption in main turbine per hour 
for useful output. 


total annual steam consumption. The latter area divided by the 
area beneath the hours of each load per annum curve, gives 
the steam consumption per useful Kw.-hour ; and the sum of the 
working hours for each machine times the auxiliary steam oon- 
sumption divided by the annual total steam consumption gives 
the percentage r of auxiliary steam consumption. This method is 
applicable to an installation of machines of any sizes and any 
specific steam consumptions. The purely numerical method is 
simpler where, as is often the case, a number of similar seta of 
equal capacity are installed. 

Using one, two, three or five, 20, 000. Kw. sets (plus one set in 
reserve in each case) to supply peak loads of 12,500, 25,000, 50,000 
and 100,000 Kw. reapectively, the mean loads being 40 per cent. as 
great (i. e., load factor = 40 per oent.):— The working time and 
utilisation factors, the total and auxiliary steam consumptions are 
then as below :— 


No of 20,000-Kw. sets in- 


stalled (one in reserve) 2 8 4 6 
Peak load in Kw. * 12.500 25,000 50,000 100.000 
Working time factor(/) 50% 867% 431% 43:8 % 
Utilisation factor (я) ... 125% 166% 29% 33°3 % 
Total steam per 

Kw. - hour 

(annual mean) Without coolers. With coolers. 

in Ib. .. 152 133 128 124 | 174 160 148 138 
Rilative ditto, | 

percent. ... 1226 1075 1093 100 | 126°2 1086 103˙5 100 
Auxiliary в 

as percentage 

of total steam, 

per cent, ... 4°35 3°74 3°19 1°76 895 5°71 459 3°71 


Naturally, one would not install two 20,000-Kw. sets to supply a 

load of 13,500 Kw. unless considerable extensions were certain 

the near future, but the case is included as an extreme example, 

Since specific steam consumption changes little within wide 

limits of load it is desirable to install large sets, in the interests of 

ultimate capital economy in cases where extensions would other- 
wise b3 needed at an early date. 

In the case of a smaller station, where three 1,000-Kw. sete (one 
in reserve) are installed to supply mean and peak loads of 540 and 
1,800 Kw. respectively, the working time factor is 43 per cent., 
the utilisation factor 18 per oent., and the total steam consump- 
tion 16:3 lb. without and 18:6 lb. with coolers. The auxiliary 
steam consumption is approximately 4°8 per cent. and 9'5 per cent. 
in the two cases respectively, so that from these figures and those 
in the preceding summary it follows that under average conditions 
in power stations from 1,000 to 100,000 Kw. rating, the steam 
consumption of auxiliaries ranges from 1'8 to 5 per cent. using 
river water and from 37 to 10 per cent. using coolers. This item 
in the power balance-sheet is particularly important in the case 


of small stations employing water coolers and operating with a 
poor utilisation factor (= mean useful/linstalled power) This 
fact should be borne well in mind by station engineers operating 
or contemplating the adoption of relatively emall turbo units in 
provinoial towns. 


IGNITION MAGNETOS. 


In La Rerue Electrique of April 16th (published in June), M. H. 
Armagnat discussed at some length the principles and practice of 
magneto-electric machines used for ignition, &o., and as the sub- 
ject ів one about which little is known, though it is of consider- 
able importance, we give below an abstract of the article. 

As in this country, во also in France the Germans had secured 
the great bulk of the trade in magnetos, not by their own dis- 
coveries so much as by the thorough exploitation of foreign 
inventions; they made progress only by trial and error, and often 
put on the market so-called inventions which turned out to be 
huge mistakes. A careful study of the subjeot leads the author 
to the conolusion that the German control of the market was 
due, not to technical inferiority on the part of the French manu- 
facturers, but to the lack of commercial organisation on their 
part, which can be quickly remedied. 

After a brief historical sketch, in which he shows that the 
elements of both high and low-pressure sparking plugs, used in 
conjunction with induction coils and magnetos, were embodied in 


` the patents of Lenoir (1860), Marcus (1883), and other pioneers 


before the internal-combustion automobile entered the field, the 
author describes the Simme- Bosch type of magneto with stationary 
armature, which was quickly followed by the Boudeville double- 
wound armature, a French invention; the condenser was added 
in 1902, when the first successful high-pressure magneto was 
introduced, and this type has now almost eliminated the low- 
pressure system of ignition—at any rat» in the case of the 
automobile, 

There are two main types of magneto: that which acts at low 
pressure, by interruption of the circuit, and the high-pressure type. 
In the former case the current generated by the magneto is broken 
inside the cylinder of the engine by the mechanical separation of 
two metal parts, the "extra-current" spark which is then pro- 
duced igniting the gaseous mixture. Ia the latter case, the cur- 
rent generated by the magneto is interrupted at the proper time 
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Fig. 1.—DIAGBAMMATIC REPRESENTATION OF IGNITION 
MAGNETO, 


by a device attached to the machine, and a high electromotive 
force is induced thereby in a fine-wire coil wound over the first— 
in fact, the armature becomes a rotating induction coil, in which 
the primary current resulta from the rotation instead of being 
derived from an external source. A compromise between the two 
systems employs a stationary induction coil between the magneto 
and the sparking plug. Ia all cases the most important function 
of the magneto is to generate the current. 

The machine consists essentially of a rotor in the form of a 
shuttle, upon which are wound the primary and secondary coils, 
aud a stator consisting of a row of horseshoe magnets with iron 
pole-pieces (fiz. 1). The old Siemens H armature has been 
found superior to all other types for the purpose in view ; it con- 
sists of a soft iron core N, with two pole shoes J, carried on spindles. 
X X between the poles P of the permanent magnets A. The wires are 
wound on the core N and connected to insulated rings, which 
enable the current to be led away by rubbing collectors to the 
external circuit. O wing to the oomplex relationship bet ween the 
flux through the соге N and the angle а between the axis of the 
core y y, and that of the poles P P, the current generated cannot 
be calcalated without determining this relationship by experiment ; 
when this curve is obtained, the chara>teristics of the magneto 
can be determined. 

Three methods are available for this purpose: (1) variation of 
flux; (2) rotating conta:t ; and (3) the oscillograph. | 
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In (1) the coil is connected to a ballistic galvanometer, and is 
sharply rotated through a small but constant angle, not exceeding 
10°, always in the same direction, the corresponding deflections 
of the galvanometer being noted. A simple device for carrying 
out this operation is shown in fig. 2; it consists of two levers 
A and A’, fixed on the spindle c of the magneto by thumb-screws 
BB’, and capable of oscillating between the stops v; and v4. The 
direction of rotation being that shown by the arrow, the two 
levers are first brought into contact with Vs, and screwed tight 
when the armature is in a known position. The levers are then 
sharply thrown over to the stop vi, rotating the armature through 
the angle a, and the deflection of the galvanometer needle is 
observed. Next в is slackened, and the lever A is brought into 
contact with vz, while A“ is kept hard up against v; ;-afterwards 
в’ is slackened whilst A is kept against va and A' is brought back 
-to у» and secured by B’. The cyole of operations is then repeated. 
The successive deflections obtained are proportional to the change 
while B, — B, _; is the change of induction, 0, = x (B. — В, 1). 
of flux at each step, and if 0, is the deflaction for an angle a, 
hr diis is a constant; if а has been made very small, we can 


9] а = K(B,— В, _,)/3а = Kk. A B/A a. 


Plotting the angles as abscisss and the values of the deflections 
as ordinates, adding the successive values in each case, so that 


Z0 = K Z’ (B, — В, 1) 
= K (В, — В,), 


we obtain the curve of induction as a function of the position of 
‘the armature between the poles, or B = f (а), whilst if for the 
-ordinates we plot only the successive values of 0 for small and equal 
increments of a, we have AB/Aa = ¢ (a); the second curve is, to 
a first approximation, the derivative of the first curve, and if the 
increments of angle аге not greater than 4° to 6°, the accuracy is 
sufficient for practical purposes, Fig. 3 is an example of the curves 
thus obtained. | 

Method (2) is the well-known Joubert oontact method, in which 
a contact is made once in each revolution with a circuit con- 
taining a condenser and galvanometer, by which the instantaneous 


Fig, 3,—CURVE OF MAGNETIC FLUX 
AND ITS DERIVATIVE, 


Fra. 2,—AÀRBRANGEMENT FOB EFFECTING SUCCESSIVE SMALL 
ROTATIONS, 


E.M.F. of the magneto armature is recorded when driven at con- 
stant speed, and by varying the position of the contact with 
regard to the coil a curve proportional to the strength of field at each 
point can be obtained. Lastly, the oscillograph gives by direct 
reading, with a high resistance in circuit, a curve similar to 
that last mentioned, or, if the oscillograph is shunted, the current 
curve can be obtained under practical conditions. 

These three methods have their advantages and drawbacks, The 
point method gives an éxact curve of flux, and the derived curve 
А ВІД а is very nearly that of dB/da; with these two curves the 
current wave form can be predetermined, but no information is 
given as to the phenomena which depend upon the speed, such as 
those due to eddy currenta and hysteresis. For this reason the 
oscillograph method is the best, but requires expensive apparatus, 
and the results obtained must be subjected to painstaking scrutiny 
in order to eliminate several causes of error. 

Fig. 4 shows an oscillograph curve, which it will be seen differs 
considerably from the curve 4 B/Aa in fig. 8; whilst the latter is 
practically symmetrical about the maximum, the corresponding 
oscillogram shows a strong distortion, This is due to the fact that, 
as in the Joubert method, the current generated by the ooil in 
energising the measuring apparatus is far from negligible, 

This distortion of the curves has sometimes been attributed to 
hysteresis, but is only due to the current, for hysteresis is present 
to the same extent in the method by pointe, though, in the latter 
case, it is always masked by the errors of measurement. 


Starting with & curve of flux that has been carefully determined, 
the instantaneous values of the current strength can be calculated 
by a method of approximation, based upon the formula :— 


; N B А 
: LB Be) гаг + 
where i is the current at апу moment, 
8 the cross-section of the iron core N, 
a the number of turns of the winding, 
B the magnetic induction in the core, 
L the inductance of the circuit (assumed constant), 


Fia, 4,—OSCILLOGRAPHIO CURVE, 


в the total resistance of the circuit, 
m the speed in revs, per second, 
a the angle between the axes of the core and of the pole- 


pieces. 

Dividing the abscisez into equal intervals as in fig. 5, each repre- 
senting a very small angle В, and taking as origin the moment of 
closing the circuit, if we assume that the current varies 
linearly between these divisions, the successive ordinates have for 
values: 

ї = 0, 
ü = g (B, 555 B.), 
i = a (Ba — .) — b ii, 
i, = a (Br — В,) — b z2—!i, 
where a = 4 т mnS|[(4 ттт + BB) 
b x 28 RAT ті + Вв). 


Experiment shows that the curves caloulated in this way agree 
exactly with the curves obtained with the oscillograph, when 
the necessary precautions are taken; as mentioned above, owing 
to the small power of the magneto, it is diffüicult to intercalate 
the oscillograph in the circuit without upsetting the conditions 
materially, and hence it is often preferable to plot the curve of 
flux by points. 

Fig. 3 shows that the flux curve and its derivative are far from 
sinusoidal ; this, which would be a drawback in most electrical 
applications, is a considerable advantage in the case of ignition 
magnetos, The problem is very different from those ordinarily 
met with in electrotechnics ; automobile explosion engines have s 
very wide range of speed, and the magneto must supply the 
ignition current under all circumstances at the right moment, 
even during the operation of starting the engine by hand. These 
extreme conditions require that the current furnished by the 
ignition magneto shall be strong enough at starting, and at a 
speed of 40 B. P. u., and yet shall not be excessively strong at a 
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FIG. 5. 


speed of more than 2,000 R. . u.; so that the ratio of the limiting 
speeds in normal operation is of the order of 50. At very low 
speeds the strength of the current is approximately i. = $ ғ 
m, п BİB .dB/da; on the other hand, at very high speeds we 
may say that im = n 8 (В — B,)/L, where B, is the value 
of the induction at the moment of the circuit 
and В the value at the instant considered, Ths object being to 
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obtain a current i, which shall be adequate for ignition at a very 
low speed m., and a current im at the maximum which shall 
be excessive, we get from the ratio of the foregoing 


і 2 тті dB, | да ] 
i. = B 87 from which we see that 
the greater the ratio d B,/ da: (B, — .), the less may be the 
lower speed m. В, being the induction at the moment of rupture 
of the circuit, and B, that at the moment of closing the circuit. 
Taking the ratio between the maximum value of d B/da and 
Bax, there results а characteristic coefficient 2 = (mar. 
d Aſda) / Bu to which we shall return later. 

But it is not sufficient that the maximum current should reach 
a definite value; it is also necessary that this value should be 
obtained at an almost constant position of the rotating ooil with 
regard to the pole-pieces, so as to obviate the need of adjusting the 
point of rupture for each speed. If we could neglect the resistance 
in circuit at high speeds, the maximum current i, reached at the 
moment of great variation of flux would lead by 90° upon the 


not 
expressions : 
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maximum current i, at high sped, represented by the summit of 
the curve of flux ¢, and between these limits the spark would have 
to be continually advanced or retarded in order to seoure good 
ignition by breaking the current at the right moment. Fortunately 
the limiting case indicated by the equation for i, above is not 
reached in practice; thanks to the resistance в of the coil, the 
maximum intensity of the current is always attained near the 
point of reversal of the flux. | 
Fig. 6 shows the curves of current calculated for an average 
magneto, for which the flux curve has been experimentally deter- 
mined. The intensities have been calculated for speeds from 0°6 
to 40 revs. per second, for the coil on short circuit, that is, under 
normal conditions of operation before the spark, the circuit being 
closed at the moment of maximum flux. It will be seen that, 
while the speeds vary in the ratio 1 : 66, the maximum current 
increases only from 3°2 to 13 amperee, or in the ratio of 1 to 4. 
The coil used for this example had a resistanceof 0°57 ohm and 
an average inductance of 0'012 henry; Bm was 13,700; в = 
4'75 om. “, and я = 159 turns. 
In order to obtain, with sinusoidal current, the same current 
at low speed, the magneto would have to be five times 
as powerful as it is with the Siemens H armature. 


(To be concluded.) 


The Electric Vehicle Committee,—At the last meeting 
of the Committee, held on October 1st, Mr. V. Mason took his seat 
as the representative of the Light Railways and Tramways Asso- 
ciation. The Committee had submitted for ita inspection, by 
the Krieger Electric Carriage Syndicate, Ltd., the first of the new 
„Ward light delivery vans to arrive in this country from America. 
It was reported that the sales of No. 4 issue of the Electric Vehicle 
had been very satisfactory; it was decided that no further pub- 
licity work could be done at the present time other than to 
concentrate upon keeping the official organ going successfully. 
The further standardisation of details in connection with lead-plate 
batteries was discussed, and the Committee will now await the 
decision of the Accumulator Makers’ Seotion of the B. E. A. M. A. 
upon ita proposals. 


CORRESPONDENCE. 


Letters received by ма after 5 РМ. ON TUESDAY cannot appear until 
the following week, Correspondents should forward their communi- 
cations at possible moment, No letter can be published 
unless we have the writer's name and address i possession, 


The Institution and Alien Enemy Members. 


Ав the Institution of Electrical Engineers will shortly be re- 
suming its meetings, I am writing to аак for the support of your 
paper to endeavour to get a statement from the President on 
behalf of the Council that it will follow the lead of the Iron and 
Steel Institute, to the effect that during the state of war between 
Great Britain and other countries, all Members Honorary Members, 
and Honorary Vice-Presidents, also Associates and others, who shall 
be subjects of such countries or States, shall forthwith cease to be 
members (and this also to apply to those of enemy origin, whether 
naturalised or not), as it is extremely undesirable that they should 
have the facility of attending the meetings of the Institution ; 
also, that they shall ba subject to re-election by the Institution as 
a body at the termination of the war, provided there can be found 
members sufficiently forgiving and willing to believe in the honour 
of these individuals to propose and second them. 

As the Council of the Institution probably acts like the Cabinet 
of the Government, and does not read the papers, or pleads ignor- 


ance as to their contents, I trust that all Members, Associate, 


Members, and others who pay subscriptions to the Institution will, 


if they are in accord with this suggestion (and I hope, as true 


Britishers, they will be), writetothes , informing him that 
they wish such statement to be made by the Council at the first 
meeting which is held. 

It is useless to say that the Institution, as a scientfic body 
cannot enter into national politica, when one views the base and 
inhuman ways in which the scientific world of Germany has 
assisted in the warfare which has been carried on by that nation, 
and it is quite within the bounds of ibility that such honour- 
able” methods of warfare as liquid fire and poisonous gas may 
have been introduced by some of our alien members, | 

The time has come, in my opinion (and, I trust, in that of your 
readers aleo), when we should keep all such Institutions exclusively 
for British-born subjects or members of our Allies only. I can 
quite understand that it might mean a somewhat hard parting 
with certain respected members of the Institution, but let those 
who have lost their dearest ones on the battlefield, and those who 
have them still there fighting for the defence of their home and 
кон remember that under no circumstances can а leopard 


his spote, 
Station Engineer. 


[With the spirit of our correspondent’: letter we cordially agree. 
The suggestion in the last paragraph, however, would raise 
difficulties in connection with neutrals, and might injure ourselves 
more than our enemies, —Eps. ELEC. Bev. | 


The A.E.G. Meeting. 


Some of our friends are becoming alive to a very sinister feature 
in the electrical trade, in the form of the maintenance of German 
electrical interests in this country, both by the keeping alive of 
branches—A.E.G. or Electrical Co., &c.—and the importation of 
manufactured goods of quite obvious German finish. 

Electrical engineers of experience must have noticed that, while 
the stock of German goods was exhausted shortly after the war 
commenced, there seems qnite a good supply of goods at the present 
time, the finish and workmanship being very distinctly German. 
For mauy years I have been convinoed, as the result of wide 
experience, that our traders and engineers have b:en hypnotised 
by the German fetish, and that, if they had taken the trouble to 
carry out exhaustive testa, under similar conditions between 
German and British goods, the supposed German superiority would 
have vanished; usually the balanoe comes out on the British side. 
As a nation we are so self-depreciating that German agents have 
not had a very difficult job in booming the superiority of their 


wares. 
Union Jack. 


Australian Electrical Trades Union.—Aceording to 
an Australian newspaper, it was reported at the annual meeting of 
the Electrical Trades Union of N.8. Wales that there was a mem- 
bership of 1,704. Despite the war, the financial year had been the 
most successful in the history of the Union. The Newcastle 
branch was on a sound footing, and had a membership of 90, In 
Sydney more than 850 positions had been filled direct from the 
Union office. Only financial members were recommended for 
vacancies. A fund for distressed members was desirable. The 
Union's relations with the main body of employers had been cor- 
dial throughout. Although cases had arisen in which it was found 
necessary to report breaches of awards, these had mostly 
occurred among the small irregular oontractors and firms not 
primarily connected with the electrical industry. On the whole, 
tra le had been unexpectedly good since August of last year. The 
falling-off in other directions had been largely counterbalanced by 
the activity of the Naval Department, A number of members had 
gone to the United Kingdom, where electricians were greatly in 
demand in connection with the work at the naval dockyards. 
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WAR ITEMS. 


Electrical Plant Contracts during War Time.—An inter- 
esting discussion took place at a meeting of the Edinburgh 
Town Council regarding the contracts for the new electric 
power station at Portobello. The Electric Lighting Com- 
mittee recommended the Council to accept (1) the estimate 
of Messrs. Fraser & Chalmers, Erith, for turbines and alter- 
nators (with Messrs. Vickers as the makers of the alter- 
nators), amount, £23,251; and (2) the estimate of Messrs. 
Fraser & Chalmers for condensing plant (with Messrs. 
Richardsons, Westgarth & Co., Hartlepool, as sub-contrac- 
tors), amount, £7,611; delivery in the case of both contracts 
to be made in the summer of 1917. Supporting the recom- 
mendation, the Convener (Mr. Stevenson) said that in the 
opinion of experts steel would be much dearer after the war 
than it was now. They were, therefore, saving money by 
placing the order now. Vickers were doing a good deal of 
war work, and he had written to the firm asking whether 
that would not delay work on the Council's order. In their 
reply they stated that after full consideration of their present 
commitments for the Government they could say confidently 
they could deliver the goods within eight months of instruc- 
tions. In the course of the discussion which followed, it 
was argued that the extension at Portobello could perfectly 
well be deferred without doing the least harm to the city, 
and that there was sufficient electric current at present to 
provide all the lighting inside the city. It was also con- 
tended that they should not encourage firms doing Govern- 
ment work to take on private work. Mr. Bruce Lindsay, 
in a vigorous speech, pointed out that the demand for electric 
current was going up, and that if they did not look ahead 
the electric department would be in a serious position in a 
few years. The Convener, replying to the critics, said he 
wanted to get on with the building at once, because they 
needed it, and because it was not true to say that they had 
sufficient machinery in hand just now to keep pace with 
the demand made upon it. At present there were people 
asking for power who could not get it. If they were not in 
a position to supply power to one large firm in the town, a 
new factory which was being built would stand doing 
nothing. n a vote the Committee’s recommendation was 
approved by 35 votes to 11. 

Air Raids and Fire Extinguishers.—The Chief Commis- 
sioner of Police of the Metropolis has issued a new warning 
to the public in connection with hostile air raids. We are 
requested to draw our readers’ attention to the matter, and 
we give the following extract from the warning:—‘‘ Many 
dry powder fire extinguishers are much advertised. The 
Commissioner warns the public, as the result of experiments 
made, at his instance, by a competent committee of experts, 
that no reliance can be pla upon such appliances for 
effectively controlling fires such as are likely to be caused 
by bombs, explosive or incendiary. The Commissioner is 
advised, as the result of these experiments, that the provision, 
and prompt and intelligent use of water, or of sand, or of 
both, in dealing with such outbreaks of fire is the best, 
simplest and most economical safeguard." | 

The Lighting of London.—The following is a copy of a 
further official order that was issued on 7th inst.:—'* As 
the result of the new lighting order and of the arrangements 
discussed at a conference with the lighting authorities held 
at the Home Office last week, the private and shop lighting 
of the London area has been brought generally within the 
required limits, which must continue to be observed. This, 
however, has had the effect of materially reducing the total 
illumination of the streets, and since the object to be attained 
by the reduction of lighting is not a near approach to com- 
plete darkness, but a uniform degree of subdued illumination 
throughout the area, it js believed that, in the process of 
equalisation which is now proceeding, the public lighting 
of both the main and side streets may be somewhat in- 
creased. Any changes in this direction must, however, be 
made only on instructions given by the Commissioners of the 
Metropolitan and City Police on the advice of the Anti-Air- 
craft Department of the Admiralty, who have made, and 
will continue to make, observations to ascertain what degree 
of lighting may be permitted." 


German Connections in Australia.—AÀ Reuter dispatch 


from Sydney reports Mr. Hughes, the Federal Attorney- 
General. as stating that, when war broke out, German con- 
trol of trade and industry in Australia was very widespread 
and was gaining rapidly. It really appeared that the public 
of Australia was unable to be satisfactorily supplied except 
through German sources. Contracts, including some for 
Government and municipal works, aggregating millions of 
pounds sterling. had been entered into. 

Exports to China and Siam.—A supplementary list of firms 
in China and Siam, to whom articles may be exported during 
the war, appears in the London Gazette for October 8th. 


Patent Restoration.—An order has been made restor- 
ing letters patent N». 17,817 of 1907 granted to Augustus C. Hyde, 


for " Improvements in making electrically conducting j ‘ints in 
metallic-filament incandescent electric lamps.” 


NEW PATENTS APPLIED FOR, 1915. 
(NOT YET PUBLISHED). 


Compiled expressly for this journal by Messrs, W. P. THompson & Co., 
Electrical Patent Agents, 285, High Holborn, London, W. C., and ai 
Liverpool and Bradford. 


13,681. 


13,697. 
97. 


** Elect-o-magnetic couplings." Н. A. Cooper. September 27th. 


Dynamo or motor." Н. W Brown & J. Doll Rp. September 


13.727. 
tember 87th. 
19,783. “ Sparking plugs." V. Joty. September 27th. (Complete.) 


13,750. '' Method of and means or apparatus for augmenting the effect ol 
small electric currents." W. M. MonpEy. September 27th. 


18,754. ''Stationary electrode for ie Tux Stanparp Co. September 
27th. (Convention date, September 36th, 1914, United States.) (Complete.) 

13,762. '' Electric heating, boiling, and flat-ironing apparatus." J. Килт. 
MANS. September 28th. 

13.769. Loading coils for telephone lines." WESTERN Exvecrric Co., Lrp 
(Western Electric Co., U.S.A September 28th. (Addition to 12,434/15.) 
(Complete.) 

13,774. Electro-magneti- power transmission for motor car.“ 
and H. W. Brown. ptember 28th. 

13,788. Electric generators." D. Suchostawer. September 28th. - 

13,801. “ Electrical supply systems at constant current-strength and varying 
voltage." R. TuuRy. September 28th. (Convention date, juge 16th, 1915, 
Switzerland.) (Complete.) 

12,806. “ Electric bells and the like.“ R. E. Н. LOVELIA CZ, C. E. Fond, 
and Еріѕом & Swan Unitep ErkcTRiC. Licur Co., LTD. September 28th. 

13,807. '' Miners’ electric lamps." G. A. Bettamy. September 28th. 

@ 3537. “ Regulators for X-ray bulbs and like apparatus." С. G. Косн. 
September 29th. (Complete.) 

13,852. Hot-wire ammeters," Marconi’S WIRELESS TRLEGRAPH Co., LtD., 
and H. A. Ewev. September 29th, 

13,869. ''Horary electric meters." A. AUBERT. September 29th. 
tion date, October Ist, 1914, Switzerland.) (Complete.) 

13,877. “ Ceiling-rose connector" С. E. Garratt. September 30th. 


13.879. Electric lighting for sewing machines and other machines and 
the like." J. Е МЕЕРНАМм. September 30th. 


13,886. Dynamo-electric machines." F. A. Heys (Neuland Patents, Ltd., 
U.S.A.) September 30th. (Complete.) 


13,888. ''Dynamo-electric machines.“ 
U.S.A.) September 30th. (Complete.) 


13.899. Apparatus for use in wireless telegraphy and the like.“ M. F. 
SugTER, R. M. Groves & B. BiNvoN. September 30th. 

13,901. ''Fittings for electric incandescent candle lamps." 
and HuwTALiTE, Ltp. September 30th. 

13,902. Thermic telephones." NAAMLOOZE VENNOOTSCHAP DE NEDERLANDSCHE 
THERMO-TELEPHOON МААТЗСНАРРІЈ. September 30th. (Convention date, April 
26th, 1915, Germany.) (Complete.) 

13,904. ''High-frequency dynamo-electric machines." BRrrisii THOMSON- 
Houston Co., LTD. (General Electric Co., U. S.A.). September 30th. 

13,912. '' Electro-magnetic power transmission apparatus." А. Н. NEULAND. 
September 30th. (Complete.) 

13.915. Construction of electric head-lamp reflectors.” 
September 30th. (Complete.) 

13,934. '' Operating rotary converters and other alternating-current machin- 
егу. A. H. Raminc & С. C. Саккако. October Ist. (Addition to 10,841/13.) 

18,943. Method of manufacturing the caps for electric incandescent 
lamps." C. E. Hunter. October Ist. 

13,973. '* Sound detecting and measuring systems." WESTERN ELECTRIC Co., 
Lrp., & G. H. Nasu. October 2nd. 

19,984. '' Portable electric-lamp apparatus." A. B. Crawrorp. October 2nd. 

13,985. Starting and ignition arrangements for internal- combustion 
engines." British WESTINGHOUSE Етесткіс & Manuracturinc Co., LTD. October 
2nd. (Convention date, October 3rd, 1914, United“ States.) (Complete.) 


Electric flashlight signalling instruments.“ J. W. MN DR. Sep- 


J. Dottard 


(Conven. 


F. A. Heys (Neuland Patents, Ltd.. 


C. H. Bure 


P. E. CORRELL. 


PUBLISHED SPECIFICATIONS. 


A914. 


14,125. ELECTRICAL APPARATUS FOR TRANSMITTING AND RECEIVING SIGNALS. 
Sir A. T. Dawson & G. T. Buckham. June IIth. 

17,863. ELECTRIC Contact APPARATUS, PARTICULARLY FOR TELEPHONE SYSTEMS. 
F. Brinkmann. July 28th. (October 24th, 1913.) 

19,492. INTERNAL-COMBUSTION ENGINE WITH  ELECTRICALLY-DRIVEN CHARGING 
Pump. Allgemeine Elektricitats Ges. September 5th. (September 6th, 1913.) 

19,854. ELECTRIC SIGNALLING SYSTEMS, PARTICULARLY FOR USE IN MINES. 
Sterling Telephone & Electric Co., and H. W. Barclay. September 16th. 

19,977. ELECTRIC LicHTiNG AND HEATING OF RAILWAY OR OTHER VEHICLES. 
C. H. Vidal. September 19th. 

20,687. MEANS FOR RENDERING Ак, DAMP, AND WATERTIGHT, THE JUNCTION OF 
ELkCIRIO WIRES OR CABLES wifu Boxes OR CASINGS CONTAINING ELECTRIC 
APPARATUS OR THE LIKE. A. Holmes & Т. Н. Brierley. October 8th. 

31.529. TELEPHONE SWITCHING APPARATUS. Western Electric Co. & R. A. 
Mack. October 2€th. 

23,212. ELECTRICAL CouPLING Devices. G. St. J. Day. 


23,534. ELECTRIC LAMP-HOLDERS AND SIMILAR COUPLINGS. А. А, Schaschke 
and Sharp. December 4th. (Cognate application, 3,106/15.) 

94.293. ELECTRIC STARTERS FOR ENGINES, MORE PARTICULARLY THOSE FOR USE 
OF MOTE AND THE LIKE. A. H. Midgley & C. A. Vandervell. December 

th. 

24,766. CONSTRUCTION OF SoOLID-mETAL Euscrric VaPour Lawrs. H. J.S 
Sand. December 30th. 


November 28th. 


1915. 


4,012. MECHANISM For ELECTRIC SwiTCHES OF tHe Pusu or Pur, Tres. 
Maricanola & Testa. March 13th. (March 14th, 1914.) 
5.672. BRUSHES AND BRUSH-HOLDERS FOR MAGNETO-BLECTRIC — MACHINES. 


C. C. W. Simpson. April 15th. (Divided application on 19,784/14, Sep- 
tember 15th.) 
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ECONOMIC PROBLEMS SUGGESTED 
BY THE WAR. 


IT is sometimes said by certain -wiseacres that just as the 
war began suddenly во it will come to a sudden end. On 
the other hand, there are those who say that it will endare, 
80 far, at any rate, as England is concerned for a cm- 
siderable period of time. 

Whatever the period of its duration, it behoves those 
who are interested in trade and manufacture to watch its 


effect upon the great industries of the country, and to pro- 


vide, as far as possible, for the future. 

It is always best to take the cheerful view of things; to 
as: ume that the war will come to an end within a reason- 
able time; and that the Empire will arise triumphant 
invigorated and strengthened by trials which have been 
nobly borne. _ | | 

What will then be the state of affairs? The old order 
will have changed—giving place to the new. What will the 
"new" be like? It is idle to refer to the pages of history; 
for history records nothing like the present Armageddon. 
It stands apart from every other great war in every pos- 
sible respect; but the fundamental difference, from the 
economic point of view, is that we shall here have an 
opportunity of studying the effect of war upon a gigantic 
scale upon modern indastries. 

We do not forget that in the early days of last century, 
Europe was convulsed from end to end by the Napoleonic 
campaigns; true, this country played very much the same 
financial part in those struggles that she is now playing in 
this; but those were days when industry, as we now know 
it, was in its earliest infancy. Even the steam engine was 
not much more than a toy 

The march of industrial progress in which England has 
taken so prominent а part will have been arrested during 
the present war. Mach of the hard cash ia the possession 
of this country at the outbreak of hostilities will have 
passed over to the United S:ates, while there can be no 
question that incomes, whether earned or not, will be taxed 
very heavily for years to come. Income-tax, once raised, 
has a strange tendency to stay up." 

In his “ Progress of the Nation,” at page 687, Mr. Hirst 
tells us: Mr. Gladstone’s Budget of 1853, with its famous 
defence and criticism of the income-tax, was accompanied 
by a plan for the gradual reduction of that tax, and for ite 
final extinction in 1860. . . . But these fair financial 
prospects were destroyed by the Crimean war, to meet the 
cost of which out of taxation as far as possible, Mr. Glad- 
stone promptly doubled the income-tax, raising it from 7d. 
to 1s. 2d. in the £." 

All this about a "little" war, in which we lost 28,000 
brave men, and which added but £80,000,000 to the National 
Debt! It is important, however, to note that increase of 
debt imperfectly represents the financial sacrifice of the 
Crimean war, because, whereas before the war expenditure 
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had not for 30 years and upwards reached £56,000,000, 
since the war it has never fallen below £64,000,000. 

Having said this much on the larger economic results of 
the war, let us dwell upon one or two points which concern 
the industrial world. 

Leaving out of account the possibility of invasion, a form 
of frightfulness to which the enemy may have recourse 
in the last resort, and ignoring the Zeppelin as a means 
of doing important damage, it is not likely that much 
material damage will be done to industrial property or 
machinery during the war. The factory may be turned over, 
for a time, to the manufacture of munitions of war; but 
the lathes and other machinery will remain, to revert, when 
the clash of arms has subsided, to their former uses. 

It is the question of personnel which, at first blush, seems 
likely to give rise to the greatest difficulty at the conclusion 
of hostilities. No doubt many of those who are now fight- 
ing in the trenches will return to the workshop ; bat many 
valuable lives will be lost before peace can even be thought 
of. Again, those who do return will have lost something 
of their former efficiency. The military life creates a certain 
restlessness and disinclination for work indoors. Those who 
went away as youths in the prime of their manual dexterity 
will return as men who will take time to recover all their 
former skill. 

It may be taken, therefore, that in the trades and indus- 
tries which have given of their best skilled workers to the 
army, there must be a certain falling-off of efficiency as 
compared with the state of things before the war. But 
there is an important aspect of the matter which should 
not be lost sight of. Employment in the munition shops 
has been found for a whole army of workers. Whatever 
its troubles with Trade Unionists, the Government has 
apparently had but little difficulty in getting new workers 
(probably because the pay is good), and in this respect it 
differs from some of its predecessors. 

What is to become of the munition workers after the 
war? This is one of the most interesting of speculations. 
By a relaxation of rules, the Trade Unions have allowed the 
unskilled to do skilled work. The ekilled workman 
(so-called) is no longer in а close box. Much work 
heretofore classed as skilled“ is only so because the Trade 
Union rules make it so. After the war, the work of 
making munitions will come to an end; but the man who 
can make a fuse for a 4 7 shell is by no means an unskilled 
workman. 

There are certain other factors which must be considered 
when - discussing. the probable condition of the Labour 
market after the war. While it is probable that for a time 
at any rate ad army of officials will have to clear up 
matters connected with the war, the Civil Service will be, and 
will remain, considerably reduced. Indeed, the Retrench- 
ment Committee has already taken the matter in hand. 

Vacancies, as they occur, are not being filled; and many 
an official whose office hours before the war were 10—4 
and two hours for lunch” is compelled to do a real day’s 
work. The time of soft jobsis over. In the result com- 

tition will be keener, and the man who is content to do 
honest labour for a reasonable wage will come into his own. 

We must look for the inevitable reaction which will 
follow after the demand for munitions of war has been 
satisfied. Contracts with the Government will come to an 
end. The day of high prices for shells and fuses, the 
manufacture of which is unproductive in the larger sense, 
will pass away, and owing to the disorganisation of trade 
both at home and abroad, fresh orders will not be easy to 
obtain. 

But there is another side to the picture. Our manu- 
facturers have often had to complain, in the past, of German 
competition. By the process of peaceful penetration, the 
products of German manufactories were being sold in all 


parte of the world and, owing to subsidies from the 
German Government, were often sold at prices with which 
our commerce could not compete. After the war these 
conditions will have changed, there is reason to hope, for 
the better. 

Our commercial lines of communication with foreign 
countries, although menaced, have not been completely 
severed. We have the entry to countless markets where no 
German goods have been seen since the beginning of the 
war—and, as far as our present export trade ability 
allows, we shall have accustomed the buyers to English 
goods. Further, it is to be remembered that by the 
time the war i8 over some people will have found it poseible 
to do without German goods, while others will have learnt 
to manufacture the same articles for themselves. 


Р LEAD has remained іп a continually 

j strengthening position, the arrivals com- 
ing forward from abroad being insufficient to meet the 
demands which, particularly in connection with Russia, have 
been upon a very large soale indeed. The contribution to 
the world’s supply which has come from Spain shows this 
year a considerable diminution against the corresponding 
period of 1914, the Spanish exports for the seven months to 
July 31st indicating a falling-off of over 16,000 tons. The 
quantity shipped from Spain to the United Kingdom, how- 
ever, for the nine months ended September 80th showed an 
increase of about 13,500 tons, while our total imports for 
the nine months were 38,000 tons to the good at 198,000 
tons, compared with 165,000 tons. The larger portion of 
the increase arose from the greater contributions made by 
the United States, there being over 48,000 tons received 
from there, against 19,000 tons a year ago. The general 
merchant business in lead has been comparatively moderate, 
but the consumption in this country on account of muni- 
tions is enormous, and is likely to remain so for an indefinite 
period, while the position has become gravely complicated 
by the difficulties now being experienced in obtaining freight 
room for shipments from America to England. A large 
portion of the Russian business is being done direct from 
New York, while the closing of the Panama Canal, owing 
to landslides, is nevessitating shipments being made over- 
land to Seattle, and thence 277 steamer to Vladivostock. 
Italy is, of course, purchasing heavy quantities of lead, but 
most of the business in this connection is being done direct 
with Spain. The tightness of near deliveries has for some 
weeks past been a feature. This may be relaxed as pressing 
requirements are satisfied, but there is at least a chance of 
renewed stringency in the near position towards the 
beginning of next month. There seems every appearance 
of plentiful supplies existing in North America, but the 
shipping difficulties, to which allusion hag already been made, 
constitute a formidable drawback to the transference of lead 
from producing districts in America to consuming areas in 
Europe. 


ABOUT two or three weeks ago we 

The Italian referred to the question of the promotion 
Rae of British export trade with Italy, and 
set forth some of the difficulties which 

will have to be overcome in order to develop business rela- 
tions with that country. It will now be of interest to hear 
the Italian side of the problem, which has been specially 
brought into prominence through the war. The case is 
put forward by Signor Fumero іп a recent issue of L Elet- 
iricila, and by way of preamble it may be stated that, 
although no countries are specifically mentioned, the author 
has directly in mind Germany and Austria-Hungary, if not 
Switzerland also. He remarks that until now foreign in- 
dustry in. the Italian market, especially with regard to 
deliveries to the State, has been in an enviable position as 
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compared with the national industry. In faot, the former 
has furnished plant in different countries at remunerative 
prices, whereas foreign competition is not tolerated in prin- 
ciple in the matter of Government supplies in the countries 
which have exploited the Italian market, and which are 
effectively protected by high import duties. As а conse- 
quence the foreign firms have considered it proper to supply 
Italy as a means of realising indirect advantages, and at the 
same time increasing their production and decreasing their 
own general expenses, whilst direct benefits have been pro- 
vided by the. indirect bounties which those countries enjoy. 
The latter part of the statement apparently refers to the 
private bounties granted in Germany on the consumption of 
coal and iron and steel used in the manufacture of export 
commodities. This proves, in the opinion of Signor Fumero, 
that the 5 per cent. preference granted in Italy in favour 
of the national industry represents nothing of practical value. 
The prices to which it is necessary to descend in order to 
overcome foreign competition in electrical machinery are 
so low as to cause the Italians to make real sacrifices, 
notwithstanding this apparent protection of 5 per cent. It 
is therefore contended that the State should emulate foreign 
countries by the adoption of the principle that what is 
needed by the public Administrations and the railways (and 
tramways), based upon public concessions, and which can be 
made in the country, must be acquired in the country. 
Why, it is asked, should the Italians leave their door open, 
when foreign countries close their markets in the face of 
Italian industry ? 

It appears that a Government Commission is engaged 
upon the question of revising the Customs tariff. In this 
connection the author suggests, for the consideration of the 
Commission, the advisability of studying whether it would 
not be equitable to re-arrange the new duties on electrical 
machinery and parts thereof. For instance, it is hinted that 
the duties on these should not ‘be less than £1 88. per cwt. 
on machines weighing less than one ton, and £1 per cwt. 
on machines and transformers of a weight exceeding one ton. 
Apart from this measure of protection against imports, 
Signor Fumero considers that a further means of excluding 
foreign competition should be adopted by the stipulation, in 
connection with all deliveries of electrical machinery 
required by State Administrations, that Italian firms 
exclusively should be called upon for tenders, and that they 
should be placed under the obligation to construct the plant 
in Italy in the same way as is practised abroad; and a 
similar observation is made in regard to contracts for public 
or local authorities and holders of concessions, in so far as 
the producing capacity of the country is concerned. In 
order to safeguard the legitimate interests of concessionaires 
—obviously private owners of tramways and electricity 
works—it is suggested that the Government should reserve 
the eventual power of settling the maximum prices beyond 
which the right of national exclusiveness should cease. This 
proposal, although not definitely expressed, would probably 
also apply to public or State contracte. It is further 
held that in contract conditions the State should not 
be able to delay the acceptance of delivery or of payments, 
and that the latter should be made in instalments so that 
the manufacturers should not become the bankers of the 
State, the inference being that payments are now unduly 
prolonged and capital is locked up and development of the 
industry prevented. 

The author also. discusses other problems which are 
declared to hamper the progress of national industry. 
Among these are mentioned the burden of taxes and other 
charges which affect more directly the production and con- 
sumption of electrical energy, and which, it is contended, 
should be reduced with the object of promoting installation 
work and the use of electricity. More important still from 
the manufacturing point of view is the question of transport. 
Signor Fumero argues that the rates on the State railways 
ought to be lowered, as well as those charged by the 
subsidised shipping companies, and that the reduced charges 
Should also be applicable both to manufactures for exporta- 
&ion and to the raw materials needed by the electrical 


industry. The author is of opinion that all these matters 
should be taken in hand now while the nation is at war, 80 
that when the world contest is over and the commercial 
struggle is resumed, Italian manufacturers would possess a 
flourishing, vigorous and vital industry. The Italian motto, 
therefore, is, according to Signor Fumero, Italian work for 
Italian industry. The same guiding principle has recently 
been adopted in France, Spain and Russia; it has long 
existed in Germany and Austria-Hungary, although very 
little information is now obtainable concerning the Dual 
Monarchy. But even if we accept the principle as it stands 
there are doubtless many classes of manufactures in which 
one nation may complement the requirements of another, 
and it is for us to ascertain in what particular directions we 
can develop reciprocal trade with Italy. Except in these 
respects part of the policy advocated by the Italian author 
is of such a profoundly Protectionist sentiment that there 
would be no scope left for the development of electrical 
trade with Italy if this policy were endorsed by the 
Customs Commission and the Government. At the same 
time the real object in view, apart from the promotion of 
national industry, may be said to be the complete 
emancipation of the country from Germanism, and in this 
effort the Italians do not by any means stand alone at the 
present time, and will not do so when the time arrives for 
the conclusion of new treaties of commerce. 


THE importance of economising in 
every possible way has been forcibly 
brought home to us of late by the utter- 
ances of Cabinet Ministers, the imposition of fresh taxes, 
and the rise in cost of all kinds of commodities, and will 
be still more emphatically impressed upon our perceptions 
in coming years, as our burdens grow heavier. Not only 
does this necessity affect the individual in his private con- 
cerns—by restricting his spending power, it reacts upon all 
distributing undertakings, and, moreover, it bears directly 
upon the latter and upon all public bodies in view of 
higher taxation, wages, and interest on borrowed capital. 
The nation, as a whole, must cut down expenditure to 
the utmost, and one of the most important directions in 
which economy can be practised is in the consump- 
tion of fuel, which constitutes our most valuable natural 
store of wealth. We therefore offer a hearty welcome 
to the appointment of a Committee by the British Associa- 
tion for the promotion of this object, which is announced in 
our “ Notes columns to-day. The function of the Com- 
mittee is to consider the whole question of fuel economy and 
the better utilisation of coal from a broad and national 
standpoint, in order to urge upon the Government and the 
community generally at this juncture the need of systematic 
scientific control of fuel consumption on public lines, as a 
direction in which large national economies can be most 
healthfully and advantageously realised in the immediate 
future. That there is abundant scope for the activities of 
such a Committee is a notorious and regrettable fact. Great 
progress has undoubtedly been made during the past 20 
years, and the influence exerted in this direction by the 
electricity and gas undertakings of this country unites these 
rivals in an honourable alliance; both have done splendid 
work in reducing the production of smoke — so markedly 
demonstrated in our great cities by the diminution in the 
prevalence of fogs—and in improving the methods of utili- 
gation of coal, but there still remains a vast field for inven- 
tion and enterprise. We cannot withhold a tribute of 
appreciation to the gas undertakings, which, unquestionably, 
use coal to far greater advantage than electricity works ; 
there is no doubt that the gasification of coal and the 
recovery of by-products is the only method of its utilisa- 
tion that can be regarded as scientific and economical, and 
we look forward to the time when, by the co-operation of 
the gas and electrical industries, this system will be made 
standard practice. But pending the realisation of that ideal, 
there is plenty to be done, and we congratulate the B.A. on 
once more taking the lead. | 
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DECIMAL COINAGE AND THE METRIC 
SYSTEM. 


(Continued from page 486.) 


TAKING now the questions in order, the first 1s: 
Do you employ the metric system in your corre- 
spondence with foreign clients?" This is very 
generally answered in the affirmative. Messrs. G. 
P. Wall, of Sheffield, say they employ it '' exclu- 
sively " in all correspondence. Messrs. Eckstein, 
Heap & Co., Ltd., of Manchester, will '' be pleased 
to employ the metric system in correspondence with 
foreign clients if this can be made at all general "— 
but it seems to us that there.is no need to wait for 
others in this regard. Many say, '' When required." 
Some firms that express themselves strongly in 
favour of the metric system nevertheless do not em- 
ploy it in their correspondence. The Bastian Electric 
Heating Syndicate, Ltd., of London, and Messrs. 
W. R. Sykes Interlocking Signal Co., Ltd., Lon- 
don, both reply, ‘‘ Yes, invariably." Messrs. A. P. 
Lundberg & Sons say '' Not usually, but will make 
a practice of doing so in future correspondence with 
foreign clients.’’* Messrs. Ward & Goldstone, of 
Manchester, say that they adopt with equal facility 
the metric system or the present standard English 
system." and in connection with their foreign trade 
they invariably quote and supply on metric measure- 
ments to meet the convenience of their clients. 
Messrs. C. A. Vandervell & Co., London, make it a 
rule to correspond with their foreign clients in their 
own language, measurements, and coinage; '' natu- 
rally the latter are usually in the metric and decimal 
systems." Messrs. Erith's Engineering Co., Ltd., 
London, have done so since 1893. We need not give 
further quotations in this connection, as the majority 
is so heavy, and most firms simply answer Yes." 

We may point out that in most cases the advan- 
tages of the metric system can be very largely availed 
of in correspondence, tenders, etc., even where the 
system is not used in the shops. All that is necessary 
is a set of conversion tables, and a correspondence 
clerk with sufficient intelligence to use them properly. 
Now that lady clerks are coming more extensively 
into vogue, all difficulties on this score should soon 
be overcome! As we shall show later, it is a mis- 
take to suppose that the metric equivalents for Eng- 
lish measures involve a string of decimals; never 
more than two decimal places are necessary, and 
then only if an accurate fit is required; the dimen- 
sions to bolt-holes for foundations, overall sizes of a 
motor, etc., need only be stated to the nearest milli- 
metre, and weights will hardly ever be required to a 
gramme. 

The second question related to the use of (a) 
metric weights and measures, and (b) foreign coin- 
age, in catalogues and price lists for foreign circula- 
tion. As regards the former, the same considera- 
tions apply as in the case of Question r—the metric 
equivalents can be inserted with ease, and the 
additional space occupied is well expended; but there 
is no need for any additional space to be occupied, 
unless the lists are intended also to serve the needs 
of the Dominions and the United States—the English 
measures may be omitted altogether. Surely the 
very first consideration in dealing with foreigners, 
in the face of fierce competition, should be to make 
it as easy as possible for the potential buyer to under- 
stand what we offer him, and therefore to put our 
offers in his language, of which the metric system 
is an essential part. As regards the second part of 
the question, we have already referred to the difficulty 
due to variable rates of exchange, a difficulty which 
is aggravated at present, and is likely to persist for 
some time after the conclusion of hostilities. Another 
obstacle is the fact that whilst the metric system is 
the same everywhere, each country has its own 
system of coinage, and although the coins in many 


cases have the same value, or very nearly so, they are 
known by different names—or worse, the same name 
is applied to coins of different denominations, as in 
the case of the dollar, krone, etc. To meet this 
difficulty, pending the adoption of a decimal system 
in this country, we suggest that price lists for circu- 
lation on the Continent (and in many other countries) 
might, with advantage, be priced not only in 
English units but also in terms of francs, 
the equivalent values of which are known all over 
the world. The exchange difficulty is not insuperable; 
it can be met by a proviso, with tables showing how 
the prices would be varied in the event of a change 
in the rate. It is very significant that a considerable 
proportion of our correspondents use foreign coin- 
age in their lists. For instance, Messrs. G. P. Wail 
use metric weights and measures, and give prices 
exclusively“ in terms of foreign coinage. So do 
the Associated Battery Co., Ltd., of Penge, S.E. 
Messrs. Eckstein, Heap & Co., however, '' think it 
would be a mistake to make out tenders for abroad 
in foreign coinage " on account of the variation in 
exchange. Messrs. Donovan & Co., of Birming- 
ham, '' find it exceedingly difficult to quote in foreign 
coinage at present owing to uncertainty of rate of 
exchange." Messrs. Fredk. Braby & Co., Ltd., Lon- 
don, have the same difficulty. The General Electric 
Co., Ltd., have catalogues in foreign coinage, and 
use the metric system in correspondence and cata- 
logues. The Wardle Engineering Co., Ltd., also 
answer questions 1 and 2 in the affirmative. Several 
of our correspondents point out that much of 
their foreign business is done by their agents, who 
have special catalogues prepared for local distribu- 
tion; of these, Messrs. C. A. Vandervell & Co. and 
Messrs. Ozonair, Ltd., name eight languages in 
which their catalogues are printed. Messrs. John 
Tullis & Son, Ltd., Glasgow, intend to use metric 
weights and measures, and francs, in a forthcoming 
French catalogue. 

The British Insulated & Helsby Cables, Ltd., use 
the metric system in some of their catalogues, but 
do not give prices in terms of foreign coinage; on 
this question they write: — 

We appreciate the advantage of describing our manufac- 
tures in terms of metric weights and measures as far as our 
foreign clients are concerned, but we certainly are very doubt- 
ful of the advisability of pricing our manufactures in terms 
of foreign coinage. There is, perhaps, no great objection to 
this in normal times in dealing with countries where exchange 
is fairly stable, and, in point of fact, we not infrequently do 
this when requested, but in dealing with many countries it 
would be an extremely risky proceeding, and would, we con- 
eider, introduce too much of the speculative element into our 
transactione. 

The Z ” Electric Lamp Manufacturing Co., Ltd., 
say : — ` 

We are now actively engaged in completing our arrange- 
ments for increasing our foreign trade, and recognise that the 
first thing necessary to enable us to do this is to have all 
catalogues printed so as to be intelligible to the natives of the 
country for whom they are intended. 

The Bastian Electric Heating Syndicate, Ltd., use 
the metric system and foreign coinage in a French 
list, and are having others prepared in other lan- 
guages. Messrs. Griffiths Bros. & Co., London, 
and Messrs. J. H. Tucker & Co., of Birmingham, 
follow the same practice, and so do the Pulsometer 
Engineering Co., Ltd., Reading, except as regards 
coinage. Messrs. W. F. Stanley & Co., Ltd., Lon- 
don, and The, Park Royal Engineering Works, Ltd., 
London, are inserting metric equivalents in their 
new catalogues now in preparation. The London 
Label Co., Ltd., always quote in the language and 
coinage and measurements of any foreign country.“ 
Messrs. D. H. Bonnella & Son, Ltd., say they 
propose to make use of the metric system with any further 
catalogues issued, although we have not done во in our previous 
issues: but in view of the numerous inquiries received from 
abroad it is necessary that we should do so. 

Mr. Robt. W. Paul, London, Messrs. Mawdsley’s, 
Itd., Dursley, and Messrs. Ward & Goldstone have 
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made similar arrangements in preparation for the 
return of normal conditions. 

The foregoing quotations are fairly representative 
of the whole; some important firms, whilst issuing 
catalogues in foreign languages and not only using 
the metric system, but also stating prices in terms 
of the local coinage, prefer to remain anonymous. 
Our general impression is that there is a strong 
tendency towards the more general introduction of 
metric weights and measures into catalogues, but 
that the difficulties met with in connection with the 
rates of exchange, and the absence of a universal 
system of coinage, greatly hinder the adoption of 
the local coinage. 

Question No. 3 was intended to ascertain to what 
extent the metric system 1s already in use in our 
workshops, and the replies make it clear that in very 
many cases it is employed for some classes of work. 
Comments on this question are few. Messrs. 
Premier Electric Heaters, Ltd., Birmingham, and 
Messrs. Connolly Bros., Ltd., Manchester, say: 
^ Yes, as far as possible." The Westminster 
Engineering Co., Ltd., London, say '' No,"' but add, 
We sometimes get drawings from customers with 
dimensions in metric system, and find no difficulty 
in the shops with these." Messrs. Ward & Gold- 
stone, Manchester, say they ''adopt with equal 
íacility the metric system, or the present standard 
English system," and ''find the use of metric 
weights and measures in our wire and cable works 
of immense convenience." Messrs. Best & Lloyd, 
Ltd., Birmingham, reply, ''Yes, but not exclu- 
sively." Messrs. Isenthal & Co., Neasden, also 
reply as far as possible, though certain standards 
in English measures have to be conformed to for 
convenience; their letter will be reproduced later. 
Messrs. Willans & Robinson, Ltd., Rugby, replying 
in the affirmative, say, We believe that we may 
claim to be one of the first, if not the first, mechanical 
engineering manufacturers in this country to have 
adopted the metric system ’’—a claim which, to the 
best of our knowledge, is justified. Messrs. Wilson 
Hartnell & Co., Ltd., Leeds, say: ''Yes, for all 
electrical work, measurements and calculations, for 
all work for Willans & Robinson and a few others; 
for Vickers, inches decimally divided." Messrs. 
G. P. Wall, Sheffield, say, Quite as much as the 
English system." A firm of instrument makers say 
they ''use either the English or metric system, 


according to which is more convenient for the 


particular work," but prefer to remain unnamed. 
Mr. C. C. Mason, joint managing director of the 
Cambridge Scientific Instrument Co., Ltd., in an 
interesting letter which we will reproduce later, states 
that his company uses the millimetre as a unit of 
length for practically the whole of its manufactures, 
but both systems of units are used on the same draw- 
ings, according to convenience; English and metric 
weights are also used equally in the workshops. 
This question is so closely related to question No. 
4 (Б) that we cannot say much about it without risk 
of a great deal of repetition when discussing the 
latter; it is difficult also to separate questions 4 (a) 
and 4 (b), as so many of our correspondents deal 
with them in combination. They are really connected 
only by one common factor—the use of the decimal 
system alone instead of the quaint mixture of binary, 
ternary, and other systems met with in our English 
standards—but that is a factor of fundamental im- 
portance, the basis of the world's system of numera- 
tion. We regard the replies to question 4 as by far 
the most important; the other questions relate only 
to what manufacturers have done under the existing 
conditions, as a matter of policy or convenience, 
whereas this question elicits their views as to whether 
those conditions should be perpetuated or drastically 
amended. As we have pointed out, four-fifths of our 
correspondents favour the latter course, many of 
them very emphatically. The London Shafting & 
Pulley Co., answering “yes” to both questions (4 
(a) and 4 (C)), add. All our patterns and gauges 


- 


are to English measurements; we should be pleased 
to alter them if the metric system were generally 
adopted." We congratulate this firm on its unhesi- 
tating and whole-hearted adhesion to the system, 
whilst we suggest that, with a few exceptions, altera- 
tions to patterns and gauges would not be required. 
The Associated Battery Co., Ltd., of London, reply, 
Ves, certainly," to both questions, and remark 
that English people are so conservative that it does 
not appear probable that any alteration will be made 
unless it is made compulsory." The Wardle Engi- 
neering Co., Ltd., Manchester, tersely vote Yes, 
most emphatically!” Messrs. Duncan Stewart & 
Co., Ltd., Glasgow, who issue some of their cata- 
logues in Spanish and Dutch, agree with us '' that 
it would be of great assistance in conducting foreign 
business if the metric system was in general use in 
this country." Messrs. Venner Time Switches, 
Ltd., London, write Emphatically, yes!" Messrs. 
H. T. Boothroyd, Ltd., Bootle, would '' like to see 
the metric system universal," but unless it were 
universal they could not see their way to adopt jt. 
The British Mica Co., Ltd., London, say, Most 
emphatically," and add that ''foreigners are not 
likely to understand our ridiculous antediluvian 
tables." The British Thomson-Houston Co., Ltd., 


Rugby, answer Yes, because they are scientifically 


correct, though the changes would be difficult and 
expensive to put into effect." Messrs. Connolly 
Bros., Ltd., Manchester, say: ''From a practical 
personal experience obtained in England, on the 
Continent, and in the United States, we are of 
opinion that an immense saving in otherwise un- 
necessary calculations would be ensured. We know 
of no drawbacks in our business." This is particu- 
larly interesting, because a well-known firm of cable 
makers holds the opposite view, as will be seen later. 
The British Insulated & Helsby Cables, Ltd., point 
out that the question 
is largely one of individual opinion, and the subject has 
not been discussed nor any pronouncement made as to the 
views of the company as such. We think, however, that we 
can safely say that from the engineering point of view the 
adoption of metric weights and measures would be of great 
advantage to all concerned. l 

Messrs. Ferranti, Ltd., Hollinwood, say: ‘‘ We 
consider that the matter is one of great importance, 
and should be pushed with all the power at your 
command." Messrs. W. E. Burnand & Co., Shef- 
field, say : ' 

We think the general adoption of a straight decimal system 
would save much time which could be more ыкы еш- 
ployed than in learning our conglomeration of largely un- 
related weights and measures, would reduce errors (more 
time-saving), and induce a better general sense of proportion, 
with an immense cumulative benefit that it is worth a lot 
of trouble to bring about 

Messrs. D. Н. Bonnella & Son, Ltd., make goods 
to special requirements, 
and consider that if there could be uniformity in the 
measurements used, it would be a considerable advantage, 
as some customers employ the ordinary system, some mm., 
and others decimals. We certainly think that your efforte in 
advocating the adoption of the metric system should receive 
the support of all manufacturers. 


Messrs. Etchells, Congdon & Muir, Ltd., Man- 
chester, write: 


We are in receipt of yours of the 15th inst. on the subject 
of decimal coinage and the metric system. We are entirely 
in accord with the movement to promote the above, not only 
for the Continent, but for home use also. | 

There are, however, some difficulties in an undertaking like 
ours, in which our trade has been in the past entirely in the 
home market. The large number of specialities which we 


make being planned on the British system, you can appre- 
ciate the culty of converting their dimensions to metric 
at once. 


In view of the importance of the matter indicated by your 
letter, we are preparing to adopt decimal coinage and the 
metric system when dealing with foreign countries, and we 
may say that we are now opening out in this direction with 
a fair amount of success. 

We are much obliged for your bringing this matter to our 
notice, and we thi that under your able guidance some- 
thing may be done with what is, apparently, a somewhat 


difficult matter. 
(To be continued.) 
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THE RESEARCH LABORATORY 
OF THE GENERAL ELECTRIC CO, OF 
NEW YORE. 


A recent issue of the General Electric Review contains an 
interesting description, by Mr. L. A. Hawkins, of the research 
laboratory of the General Electric Co., of New York, of which 
the following is an abstract. 

This laboratory, started on a small scale 14 years ago, has 
grown to be one of the largest of its kind, and its work has 
given it a wide reputation. | 

Its present staff of 150 employés is now located in a modern 


Fig. l.—REsEARCH LABORATORY BUILDING, GENERAL 
ELECTRIC Co., oF NEW YORK. 


seven-story building shown in fig. 1, and occupies the greater 
pert of four floors and the basement, a floor space of 66,500 
sq. It. 

In the basement are the laboratory power plant and 
chemical store-room. Power is supplied from outside at 250 


currents as high as 12,000 amperes, and voltages up to 200,000 
may be obtained. A switchboard comprising 28 transfer sec- 
tions makes it possible to connect any machine to any one 
of the 118 delivery panels distributed through the laboratory. 


FId. 2.— EXHAUST OVENS FOR COOLIDGE X-RAY TUBES. 


In the power plant there are also a liquid air machine, an 
air compressor, and two vacuum pumps, one two-cylinder, 
12 in. by 12 in., and the other, three-cylinder, 8 іп, by 10 in. 


FIGS. 3 AND 4.—VIEWS IN FURNACE Room. 


Figs, 5 AND 6.—ROOMS FOR INSULATION WORK. 


volts, D.C., three-wire system, and at 40 cycles, 3-phase, 120 
volts. In the laboratory power plant are 16 machines 
which deliver power at different voltages, and at frequencies 
ranging from 25 up to 2,000 cycles. Through transformers, 


All wiring and piping are carried in horizontal ducts 8 ft. 
by 5 ft. running above the corridors through the laboratory. 
There are 35 miles of wire, ranging in size from No. 6 up 
to 2,000 c.m. "The building is piped throughout with city 
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water, river water, illuminating gas, compressed air, vacuum, 
high-pressure hydrogen, low-pressure hydrogen, oxygen, high- 
pes steam, and for vacuum cleaning; distilled water may 
delivered by gravity to any room, and 250 motors, 80 
transformers, and 60 vacuum pumps are distributed through 
the building. 
In a one-story addition, shown in figs, 3 and 4, are located 
a number of furnaces, including a porcelain kiln, a frit fur- 


nace, two pot furnaces, three calorising furnaces, two brush | 


smaller engine lathes, four bench lathes, a shaper, a radial 
drill, two drill presses, a sensitive drill, a forge, and band 
saw and sharpener, and 100 linear ft. of bench space. | 

The second floor is occupied by research work on insulation, . 
by production work on the Coolidge X-ray tube, and by the 
carpenter shop. The equipment for the insulation work 


includes a paint grinder, barrel mixers, compound mixers, 
electric drying ovens, a vacuum impregnating machine, a 


Fic. 7.—RooM ғов LAMP EXPERIMENTS 


firing furnaces, all gas heated, and two large vacuum fur- 
naces, electrically beated. "There is also a furnace for argon 
purification. Disk grinders, crushers, a pulveriser, two large 
sets of rolls, 5 in. by 8 in., and four smaller sets, eight swag- 
ing machines, 10 punches, and a 60-ton hydraulic press are 
installed. "Ihe larger electric furnaces of the laboratory, 
including a two-ton arc furnace, are in a separate building. 


Fic. 8,—TtUNGSTEN REDUCTION FURNACES, 


The calorising furnaces, just mentioned, are used for giving 
to metal parts heat-proofing treatment. The argon furnace 
purifies argon gas for use in experimental incandescent lamps. 

On the first floor of the laboratory are offices, the library of 
1,400 volumes, three experimental rooms used for X-ray 
investigation, and the machine shop. The equipment of this 
shop includes a milling machine, a lathe, 20 in. by 16 in., two 


hydraulic press with steam attachment, a 60,000-volt set for 
testing dielectric strength, and apparatus for measuring insula- 
tion resistance hot and cold. 

Views of two of the rooms devoted to insulation work are 
shown in figs. 5 and 6. 

Because of the importance of insulation in electrical appa- 
ratus, the laboratory continuously devotes much time to it. 
Many new moulded compounds have 
been produced, improving and reducing 
the cost of countless devices. Improve- 
ments hive been made in varnished 
cloth, enamels, and other standard in- 
sulations, and new types of .insulation 
have been developed, such as the mineral 
insulation used in the sheath wire now 
in production for heating devices. 

So much has been published lately on 
the Coolidge X-ray tube that it needs no 
description here. It is manufactured 
entirely in the laboratory. The equip- 
ment for production and experimental 
work comprises a Waite and Bartlett 
machine, a Snook-Réntgen machine, a 
Scheidel-Western machine, a large static 
machine, a Waite and Bartlett table for 
fluoroscopic work, a stereoscopic display 
frame, a Schiedel X-ray coil, a Kelley- 
Koett tube stand, two Kny-Scheerer 
interrupters, six exhaust ovens, three of 
which are shown in fig. 2 equipped with 
Gaede molecular pumps, two Arsem 
vacuum furnaces, and a tungsten tube 
furnace. | 

In addition to the Coolidge tubes, the 
laboratory manufactures targets for the 
standard type of tube, comprising a tung- 
sten disk embedded in a copper block. 

The analytical laboratory is on the. 
third floor. The work tables are covered . 
with glazed roofing tile. There are two 
double hoods, a work table equipped for 
electrolytic work, and a draft-proof bal-. 
ance room. 


On this same floor is the work on 22 


transformer steel and other alloys, with 

an equipment comprising a set of small 
electric furnaces for making alloys, eight small electric. 
annealing furnaces, two vacuum furnaces, three melting fur- 
naces, a set of rolls, a potentiometer and Wheatstone bridge, 
a Burrows permeability apparatus, storage batteries, a photo- 
micrography outfit, and chemical balances. Even a slight 
decrease in transformer core loss is of great importance because 
of the enormous aggregate of transformers in use, most of 
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which have their supply voltage on them 24 hours a day, во 
that their core loss is a continuous waste. For this reason 
continuous research on transformer steel seems justified, even 
though the results seem small. As for the other work on 
alloys, there are always demands for new characteristics, 
mechanical, electrical, or chemical, so that hundreds of 
special alloys have been made and tested in the laboratory. 
Also Ege tede metals have been developed, such as Binel 
metal," t is, steel coated with a thin layer of Monel, the 
natural copper-nickel alloy which stands high temperatures 
with very little oxidation, and composite wire for special pur- 
poses, such as gold-coated tungsten and molybdenum as a 
substitute for platinum in dental work. 
the same floor are diamond drilling and jewel polishing 
machines, and apparatus for testing motor and generator 
brushes. The quality of the brush has so great an effect on 
the operation of direct current motors and generators that 
the laboratory has given much time to developing new grades 
of brushes better euited to the various machines than any 
e formerly on the market. In this way they have made 
it possible to clean up a number of complaints on motor 
operation, and in other cases to improve the operation or to 
lower maintenance costs. 
The lamp work is located on the fourth floor. From its 
beginning, the laboratory has devoted a large part of its 
orts to the improvement of incandescent lamps, and has 
originated the metallised carbon filament lamp, the drawn- 
wire tungsten lamp, and the gas-filled lamp, thereby gradually 
sextupling incandescent lamp efficiency. If one stops to 
compare the stetus of incandescent lighting fifteen years ago 
with what it is to-day, and considers how much of the 
phenomenal advance has been due to those three develop- 
menís, he will need no argument to convince him that the 


ratus for studying residual gases in vacuum lamps, and appa- 
ratus for photographing filaments while burning, are incl 
in the equipment. i | 
à One of the experimental rooms for lamp work is shown in 

g. | 

There is a photographic dark room on this floor. 

Part of this floor is devoted to procucken work, including 
a room for chemical purification of tungsten oxide, a battery 
of electrically heated hydrogen furnaces, shown in fig. 8, for 
oxide reduction, with a capacity of 50 lb, of metal a day, and 
a room for the assembly and grinding of tungsten contacts 
for use in spark coils, magnetos, relays, etc. One large 
room, of which a view is shown in fig. 9, is devoted 
to the study of phenomena in very high vacuum. This work 
has thrown much light on the characteristics of the electron 
emission from hot filaments under various conditions, and the 
results have been published in recent papers by Dr. Langmuir. 
The phenomena of pure electron emission, resulting from 
operating a hot tungsten filament in a vacuum so high that 
there is not sufficient residual gas to produce ionisation, have 
been utilised in the Coolidge X-ray tube and in the high 
voltage rectifier known as the kenotron. A number of im- 
provements in wireless transmission also have been made pos- 
sible by this investigation. For this wireless work a smaller 
room has been fitted up as a sending and receiving station, 
and an antenna, over 800 ft. long, composed of two wires 
spaced 16 ft. apart, has been strung between steel towers on 
the roofs of the laboratory and another building. Before this 
large antenna had been erected, wireless telephonic communi- 
cation between the Schenectady and Pittsfield plants had been 
successfully obtained, and wireless messages received from 
Berlin, San Francisco, and Honolulu. 

The laboratory is continually conducting researches ^f a 


Ес. 9.— Коом FOR VACUUM TUBE EXPERIMENTS. 


research laboratory in the electrical industry has justified its 
existence. 

The laboratory equipment for lamp work comprises a small 
but complete factory for lamp manufacture with a maximum 
capacity of about 100 lamps per day. "There are four large and 
four smaller exhaust ovens of standard type, three special 
ovens for special exhaust, a Thomson welding machine, three 
sets of apparatus for making arced joints, one for pinched 
joints, two filament winding machines, two different types of 
apparatus for making pure nitrogen, from air and hydrogen, 
and from tank nitrogen and ammonium carbonate, respec- 
tively, apparatus for purifying argon, and a gas density bal- 
ance. For testing lamps there are three Lummer-Brodhun 
prism photometers, two portable photometers, one flicker photo- 
meter, one Lummer-Brodhun precision photometer, and an 

tical pyrometer for filament temperatures calibrated up to 

e melting point of tungsten, 3,450 deg. K. A storage battery, 
90 amperes, 170 volts, is used for the photometric work. The 
life test has a capacity of 60 Ew. and facilities are provided 
for obtaining voltages from 0 to 250 in one-quarter-volt steps. 
A Tirrell regulator maintains constant voltage on the bus-bars. 
Additional circuits are provided for shop tests” of 120 volts 
A.C., and 125 and 250 volts D.C., and also an outdoor series 
circuit of 6.6 amperes equipped with compensators for the 
high-current series lamps. 

colour booth for studying colour values of glasses, appa- 


purely scientific nature and publishing the results, in an 
endeavour to contribute its share to the progress of scientific 
thought, which is rapidly enlarging, modifying, and clarifyin 

our conceptions of the fundamental things underlying al 
physical sciences. These investigations may be initia be- 
cause of their scientific interest, without any definite practical 
object in view, but it has been already said that every marked 
advance in science has resulted sooner or later, directly or 
indirectly, in important effects on industry, and these labora- 
tory investigations have certainly nearly always had these 
practical results. The study of electron emission, and the 
various practical utilisations of the principles discovered, is 
a case in point. The gas-filled lamp, now known as the Mazda 
©, had its origin in the results of an academic study of the 
laws governing the loss of heat in small wires, coupled with 
the results of an Poe a ieri of the evaporation of tungsten. 
The metallised filament lamp resulted from experiments with 
a high-temperature vacuum furnace. In none of these cases 
was the practical result foreseen when the research that made 
it possible was started. 

It should not be supposed, however, that all the important 
achievements of the laboratory have been thus brought about. 
Many of them, of which drawn tungsten wire is a notable 
example, were the result of persistent and resourceful effort 
directed from the beginning toward a perfectly definite goal. 
Other examples are the sheath wire, with mineral insulation, 
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now in production for heating devices, the magnetic electrode 
for luminous arcs, and the commercial development of the 
mercury arc rectifier. і 

Of course, even in those cases where unforeseen practical 
results are made possible by the new insight into fundamentals, 
gained from purely scientific research, they seldom first appear 
in fully developed form, like Athena sprung from the brain of 
Zeus, but much work, inventive and experimental, specifi- 
cally directed to the end in view, is usually necessary before 
that end is reached. . 

A third kind of work which constantly requires the atten- 
tion of the laboratory and occasionally demands the full 
application of its resources, is that which arises from the 
specific problems of factory production, such as the improve- 
inent of proceeses, the location of hidden troubles, and the 
development of new or better materials. Much of the work 
on insulations and alloys falls within this class, together with 
countless special investigations, each of which may be the 
work of a few hours or may extend over months or even 
years. бу 

‘The General Electric Co., of New York, maintains other 
laboratories than the one described. There are laboratories 
at the Lynn and Pittsfield plants, which specialise on the 
production problems of those works. There are lamp develop- 
fnent laboratories at Harrison and Cleveland whic develop 
and standardise new processes, materials, and lamp designs, 
for the lamp factories. There is the Phyeical Laboratory at 
Cleveland, which conducts researches of a highly scientific 
order in the physical and physiological aspects of light and 
illumination. ere is the Illuminating Laboratory at Schenec- 
tady, devoted to illuminating engineering, the selection of the 
best чип unit and the best method of utilising it for a 
given lighting system. There is the Consulting Engineering 
Department Laboratory devoted to general and special engi- 
neering problems and particularly to the investigation of high- 
tension phenomena. 
gating and testing the physical and chemical properties of 
materials. There is the Standardising Laboratory, in charge 
of the standardisation of all instruments, developing new 
instruments, like the oscillograph, and investigating and 
developing test methods. In addition to the activities of all 
these laboratories, the various engineering departments con- 
duct many special tests which they are specially equipped for 
handling and investigations which sometimes amount to re- 
search work of a higher order. Research in general, however, 
is delegated to the Research Laboratory, which was organised 
and equipped for that purpose. 

In conclusion, we are indebted both to the General Electric 
Co., of New York. and to its allied concern, the British 
Thomson-Houston Co., of Rugby, through whose courtesy we 
are enabled to illustrate this article. 


NOTES FROM CANADA. 


[From ocr SPECIAL CORRESPONDENT. ] 


THE Quebec Streams Commission proposes to build a dam, 
on the St. Francis River in order to increase the water-power 
storage and tide over low-water conditions, it is said that 
6,000 H.P. years will be added in this way. The estimated cost 
is £80,000, and the low-water level of Lake St. Francis will 
be raised some 27 ft. 

Welland, a small town not far from Niagara Falls, Ontario, 
seems destined for greater things; two large companies, 
utilising electric power on a fairly big scale, commenced 
operations there not very long ago, and a third is now asking 
to be supplied with 4,000 н.р. Being close to the source of 
power, electric energy is naturally sold at a low figure there. 

company last referred to is probably the one recently 
formed to undertake the smelting of zinc. Large quantities 
of this metal are mined in this country, but no smelting has 
been done; for this all the metal was sent into the States. As 
an ofitcome of the demands of the war, however, it has been 
deemed advisable by the Shell Committee that smelting 
should be carried out in Canada, and several plants are being 
erected in various places for this purpose. Brass also is to 
be made in the Dominion; thus, Canada will soon be making 
every portion of the shells she is turning out, since the 
manufacture of the ingredients of high explosives was com- 
menced some time ago. 

The work of the Hydro-Electric Power Commission of 

tario goes on apace. Originally, some five or eix years 
ago, a contract for 100.000 н.р. as a maximum was entered 
into with the Ontario Power Co. at Niagara Falls. At the 
time, the contract was laughed at by many wiseacres, who 
declared that it would take 15 or 20 years to reach such a 
demand for power. Sir Adam Beck. the chairman of the 
Commission, recently stated publicly that the average 
daily power consumption during the past six months was 
75,281 H.P., and the Commission is already making use of the 
entire 100,000 H. p. originally contracted for. The load has 

as follows since October, 1910 :— 
Up to December, 1912, over 38.000 н.р. 
Up to December, 1913, over 48,000 E. p. 
Up to December, 1914, over 70,000 H. p. 


Besides, the rate of increase shows no decline. 


here is the Testing Laboratory, investi- . 


. Plans for Hydro Radials, as they are called, being elec- 
tric railways to link up practically all the more important 
sections of south-western Ontario, have already been pre- 
pared evens an area nearly as large as England; and 
though it is unlikely that much will be done during the war, 
there is little doubt of this work goihg ahead rapidly when 
times become more normal. | | | | 

New towns and villages are being connected up to this 
immense system every month almost, and in the rural dis- 
tricts many farmers are taking power for doing nearly all 
ке чо of the farm, greatly assisting both the farmer and 

is wife. 

The Commission is supplying power to many municipalities. 
for waterworks pumping, which can be done, in most cases, 
economically, especi if there be & high-level reservoir or 
an elevated water t enabling pumping to be done during 
off-peak hours. "MED 

here electric power is installed for pumping in this way, 
and is supplied only from one source, the fire underwritere 
insist that there shall be a stand-by plant. These stand-by 
plants are usually steam, 40 lb. or more pressure being kept 
up in the boilers all the year round. Keeping steam up in 
this way runs into a good deal of money per annum, so the 
Commission is now making a trial of the use of centrifugal 
pumps direct-coupled to high-speed gasoline engines, instead 
of steam plant, thus reducing stand-by charges almost to 
zero. For small towns, up to 15,000 or 20,000 inhabitants, 
there is every prospect that this arrangement will prove very 
satisfactory. Such gasoline-driven sets have other advantages 
over eteam plant in that they take up very much less space 
and are cheaper in first cost. | 

Canada is known to have plenty of water power, but the 
following seems to show the fact up pretty clearly, especially 
as applied to the vicinity of Vancouver :—The City of Van- 
couver, wishing to own its own electricity supply, recently 
tned to get information regarding suitable sites. No less 
than seven proposals were made to the city offering water 
powers within 180 miles; the power available varied from 
3,000 н.р. to 100,000 н.р. 

It is not often that one hears of a Spanish company securing 
an order for 5 in any British territory, but 
it is announced that the Niagara Spanish Aero Car Co., 
representing the Estudios y Obras de Ingenieria, of Bilbao, 
are building an aerial railway across the ара Whirlpool ; 
the span will be about 1,800 ft. The line will be erected for 
sight-seeing, and it will be operated by a 900-H.P. electric 
motor; about 30 people will be taken in the car at one 
journey. Anyone who has seen the whirlpool and its sur- 
roundings can imagine what it would feel like to be hanging 
over the top of it. 


: CORRESPONDENCE. 


Letters received by us after 5 P.M. ON ожог ови ры к 
the following week, should forward oommuxi- 
oations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


The Edinburgh Extension. 


The appeal for more munitions, which you make on page 
482 of the current issue, is one which in the North, at any 
rate, is being made to everyone who can help at all; and reo 
on turning to page 512, we find that Vickers—of all people— 
are allowed to undertake the manufacture of alternators for 
an ordinary municipal extension. Had the plant been for 
Sheffield or Barrow, one could better understand it; but 
Edinburgh; ye Gods! | 

From various advertisements one gathers that all important 
armament firms are in urgent need of men for actual munition 
work, but by no stretch of imagination can one see that this 
plant could be brought under this heading. If additional 
machinery be wanted for the factory now being built, surely 
temporary plant of eome kind could be laid down. 

One hears that the country is now being organised on 
efficient lines in order to win and end the war. Is this a 
sample of it? 

W. H. B. 


The A. E. G. Meeting. 


Seeing Union Jack's" letter in this week's REVIEW re 
the superiority of British electrical machinery, I should esteem 
it a great pleasure if you could spare me a few lines. The 
writer has n ten qen in a large mill in the North—five 
as shift engineer and five as electrician, doing the rewinds, 
repairs, etc., etc. Our firm has about 300 3-phase motors in 
use from 160 н.Р. downwards; about one quarter are German 
(Union Co.) and three-quarters British, A few weeks ago 
the writer counted seven Unions in for rewind and one 
British, this allowing for the numbers in use, is 21:1 against . 
the German motor! 

In another case we had a 7{-Н.Р. Bruce Peebles motor on а 

vy gear drive for five years; ing it away for thorough 
overhaul, we installed in place of it a 9%-n.p. Union motor; 
if was literally all to pieces in three months! 


E 
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We have had in use four generators of British make for 
from six to ten years; in no case have they needed electrical 
repairs, and the only mechanical repair was a small exciter 
shaft snapping at a flaw; these machines run night and day. 
Lately a foreign generator has been put into use; it burnt out 


on its trial run at one-third full load after running four to: five’ 


hours. Another case: This week we removed a 15-H.p: E.C.C. 
motor that has been driving a fan for eight vears, night and 
day, for overhaul; the bushes did not need renewing. Most 
of our Union motors run their rotors on their stators in less 
than six months! 

When a report of a breakdown comes in our shop, the cry is 
Another Union motor, I suppose?" We have no other 
make of German motor in use, so that the writer cannot say 
for other makes. These few facts can be vouched for by at 
least a dozen electrical men. 

British Electrician. © 


In spite of the correspondence in your cólumns, the Electrical 
Co. are etill busy striving to unload their wares upon an 
upwiling public. Only this morning we have received a 
trade price list from this firm. We sent it back to them with 
a covering letter, in which we stated that we had no intention 
of doing any business in future with German firms, and, more- 
over, we should refrain from trading with English firms who 
were supplying their company with goods. We hope other 
electrical contractors will adopt a similar course. 


E. P. Allam & Co. 
London, W.C., October 12th, 1915. 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


Hoffmann Roller Bearings. 


We illustrate in fig. 2 the application of roller journal beariugs 
and a ball thrust to the shaft of an electrical machine, by the 
leading British makers, the HOFFMANN MANUFACTURING Co., 
LTD., of Chelmsford, 

The superiority of the short roller over the ball bearing for 
carrying the journal load (except in the case of small motors) is 
now generally recognised, and &uch short roller bearings are shown 
in our illustration. The shaft is located by means of a double 
thrust bearing ; for normal conditions quite a small thrust bearing 
is sufficient, but where the thrust load from gearing has to be 
dealt with, the size must be increased acccordingly. The bearing 
parte are guaranteed by the makers to very fine limits, and with 
reasonable accuracy in the machining of the shafte and housings 
—such accuracy as is possible in any well- 
equipped machine shop—success is assured. 

It is claimed that there will be no measur- 
able signs of wear in these bearings after 
years of running, provided they are kept clean. 
To ensure this the best practice is stated to 
be to keep the end covers of the pedestals 
where they approach the shaft as broad as 
possible. These covers should be bored not 
more than ‘004 in. larger than the shaft 
diameter (the absence of wear in the bearings 
makes this perfectly feasible) and a number 
of grooves or recesses—not a thread—turned 
in them. If grease is forced into the housing 
until it exudes at these covers, it will help 
to keep the bearings free from foreign matter. 
Where the machines are to run in specially 
dusty positions, extra precautions may be 
taken. Particulars as to the proper allow- 
ance for the press fit of the inner race and 
the other parts are readily furnished by the 
Hoffmann Co. 

We understand that a number of well-known 
makers are now using the Hoffmann bearings 
on all their machines, and that practically 
all others are prepared to quote for machines 
so fitted, and show a tendency to use them 
more and more extensively every day. The 
advantages of reduction in friction, particu- 
larly in starting effort; grease lubrication 
instead of the old troubles from oil work- 
ing its way into the windings; perfect relia- 
bility and freedom from breakdown under 
continuous working conditions—an increasing 
number of motors are kept running prac- 
tically 24 hours a day under present con- 
ditions, is causing users to pay more attention 
than previously to the type of bearing fitted. The complete absence 
of wear permits of a smaller air-gap, and the roller bearing machine 
is also much neater in appearance and shorter. Manufacturers 
who are using the bearings as standard practice confirm that a 
roller-bearing machine can be produced more cheaply than one 


fitted with plain bearings; there is a considerable reduction in 
fitting and machining expenses. On a vertical machine the ball 
or roller bearing is almost essential from the point of view of the 
difficulty of retaining lubricant that is always a feature of plain 
bearings. 


Parsons Paraffin Lighting Set. 


Amongst the firms who have had many years experience on 
turning out an engine fit for continuous full power duty is the 
Parsons MOTOR Co., LTD., Town Quay Works, Southampton. so 
well known in connection with paraffin machinery for marine pro- 
pulsion. We illustrate a plant by this company, of 34-KW. output; 
the engine is coupled to a Mather & Platt dynamo, and the normal 
speed is only 900 B.P.M. The working parts of the engine are the 
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FId. 1.—31-Kw. PARSONS PETROL-ELECTRIC SET. 


same in size as the marine engines, which are built to pass the 
requirements of all authorities. 

This particular plant is one of three for country house lighting, 
but the company has built many very much larger plants, 
up to 90 H.P., for various military camps about the country, in 
some cases there being half-a-dozen large engines in one generating 
station. 

The engine is remarkably clean in running, and closely governed 
by means of the company’s enclosed high-speed governor, which 


Fig. 2.—HOFFMANN ROLLER JOURNAL AND BALL THRUST BEARINGS FOR 


ELECTRICAL MACHINES, 


is gear-driven as shown ; it is fitted with its own water circulating 
pump, and is simple and flexible to handle. 

The coupling between the engine and dynamo is driven through 
ыу. pins and collars, which allows the armature spindle to float 
endwise, 
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Advertising Window Signs. 


Fig. 3 shows a window sign designed and made by SIMPLEX 
COoxDUITS, LTD., of Garrison Lane, Birmingham, for the new show- 
room of the Glasgow Corporation Electricity Department, which 
was opened last week. During the present trying times for shop- 
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ORPORATIONoF GLASGOW 


Fig. 3.—SIMPLEX WINDOW SIGN. 


keepers, when the lighting restrictions in large towns are strictly 
enforced, it is useful to remember that windows lighted in this 
way are well illuminated without flooding the street with light or 
half blinding the observer. 


WAR ITEMS. 


Contraband of War.—The London Gazette for October 15th 
contains a new Proclamation, revising the list of articles to be 
treated as contraband of war. In Schedule I are enumerated the 
articles that will be treated as “absolute contraband,” and in 
Schedule II those to be treated as conditional cohtraband.” They 
include the following :— 

Schedule 1. 


Lathes and other machines, or machine tools capable of being 
employed in the manufacture of munitions of war. 


Emery, corundum, natural and artificial (alundum), and carbor- 


undum in all forms. 

Range-finders and their component parts; searchlights and 
their component parte. 

Submarine sound-signalling apparatus. 

Motor vehicles of all kinds, and their component parts. 

The following metals:—Tungsten, molybdenum, vanadium, 
sodium, nickel, selenium, cobalt, hematite pig-iron, manganese, 
electrolytic iron, and steel containing tungsten or molybdenum, 

Asbestos. 

Aluminium, alumina, and salts of aluminium. 

Antimony, together with the sulphides and oxides of antimony. 

Copper, unwrought and part wrought ; copper wire ; alloys and 
compounds of copper. 

Lead, pig, sheet or pipe. 

Tin, chloride of tin, and tin ore. 

Ferro alloya, including ferro-tungsten, ferro-molybdenum, ferro- 
manganese, ferro-vanadium, and ferro-chrome, 

The following ores: —Wolframite, scheelite, molybdenite, manga- 
nese ore, nickel ore, chrome ore, hematite iron ore, iron pyrites, 
copper pyrites and other copper ores, zinc ore, lead оте, arsenical 
ore, and bauxite, 

Schedule II. 


Fuel, other than mineral oils, 
Railway materiale, both fixed and rolling stock, and materials 
for telegraphs, wireless telegraphs, and telephones, 


Russian Electrical Industry.—At a recent meeting of the 
Weak Current Section of the Central Military Industrial Com- 
mittee, the question of the requirements of the electro-technical 
industry in Russia was considered. The President stated that the 
weak current industry in Russia was satisfactorily established, as 
for many years past both telegraphic apparatus and signalling 
apparatus had been made in Russia, thanks to theChief Department of 
Posts and Telegraphs and the Marine and Engineer's Departmente, 
which gave their orders exclusively to Russian factories. The 
Ministry of Ways of Communication, on the contrary, very fre- 
quently gave the orders to foreign houses for many items. It was 
explained that the development in the production of various appa- 
ratus was obstructed by the scarcity of raw materials and motors, 
Great need was experienced in respect to ebonite, iron and carbon, 
also silk for insulators, in the cable works, Considering the diffi- 
culties in connection with the provision of labour, it was decided 
to agitate for a change in the law respecting the employment of 
female and minor labour. At the meeting at which the foregoing 
was stated, it was shown that, thanks to the changes in the tech- 
nical conditions demanded by the Departments, the productivity of 
the factories had grown by 50 per cent. A desire was expressed 
for the suppression of the fines introduced by the Departments for 
the unpunctual execution of orders, which, as a matter of fact, are 
altogether abortive, for the penalties are really paid by the Treasury 
itself; the manafacturers take good care to calculate a percentage 
‘in their prices to stand against such fines. A great hindrance to 
the development of the electro-technical industry consists in the 
requirements of the departments for apparatus to be made in types 
known only to certain firms. The section confirmed the suggestion 
which has been frequently raised regarding the necessity for a 
complete change in the qualifications for workmen and specialists 
in the electrical branches of the Army. It was shown that during 
the war a whole series of important productions that had not 
existed before the war had cropped up in Russia. Thus, for 


example, the firm of Siemens & Halske are now making Röntgen 
regenerator installations better in quality than those made abroad, 
The factory of Phedoratzky is making Róntgen tubes, &c. Besides 
this, two firms have come into existence for the manufacture of 
measuring instruments which were not produced in Russia previous 
to the war. The question of the causes why the production of 
small motors of a quarter to half horse-power had not been solved in 
Russia before the war was explained by the absence of an effective 
Customs system in Russia, at all events in respect to these goods. 
The section declared itself in favour of establishing differential 
tariffs for the importation of engines and motors into the country. 

British Exports and the American  Exchange.—The 
American Exchange rate difficulty was discussed at a recent meeting 
of the executive council of the Associated Chambers of Commerce 
of the United Kingdom, and a resolution was passed in which the 
opinion was expressed that smong the methods available for the . 
purpose of meeting the difficulty are: 

(a) The reduction of the importation of articles of luxury by 
means of import duties, at least during the period of the war. 

(5) The stimulation, on the part of the British Government, of 
the export of goods produced within British territory—such stimu- 
ation to take the form of assisting commercial effort. 

(c) Inaemuch as debts due to Great Britain in the form of 
American Railroad bonds have been purchased in this country for 
export and sale in America as a means of adjusting the trade 
balance against Great Britain, steps should be taken to supple- 
ment or substitute the export of capital in the form of securities 
by the export of merchandise. 

Tramway Supplies in War Time.—In the October number 
of the Tramways and Light Railways Association Journal it is 
stated that in view of the difficulty experienced by members in 
obtaining supplies of steel tires and other materials during war- 
time, the Council has appointed a Special Committee to deal with 
the matter. The Committee consists of Messrs. Harry England, 
Fred Bland, and J. B. Tippetts. Members of the Tramways and 
Light Railways Association are requested to communicate particu- 
lars of any difficulties that they may be experiencing in the above 
connection to the Secretary of the Association. 

Australian Metal Refining.—A Reuter dispatch from Mel- 
bourne states that as the result of conferences of the interested 
parties, Mr. Hughes announced last week that arrangements had 
been made whereby the whole copper output of the Commonwealth 
suitable for electrolytic treatment would be treated in Australia. 
He also announced that a British group had secured the Imperial 
Government’s approval of their suggestion to distil.in Great 
Britain the whole Australian output of zinc concentrates. | 

Prohibition of Steel Exports ?—1t was stated in Scottish iron 
and steel circles on October 18th that, so pressing is the Govern- 
ment demand for iron and steel, than an embargo is to be placed 
on exports of steel, This probability is being forced upon the 
Government, as deliveries are falling far behind in consequence: 
of all makers having a surfeit of orders. It is already assured 
that the output for the current year will far eclipse anything in 
the history of British trade. Financial Times. 

From the Front.—Another of our readers with the British 
Expeditionary Force in France writes under date October llth :— 
"It is very refreshing to have your journal again, to read notes 
and news relating to the electrical world. I assure you that the 
weekly copies will be looked forward to here, and will meet with 
a warm welcome." 


LEGAL. 


MEXICAN LIGHT AND PowER Co. 


In the Chancery Division last week, on a motion on behalf of T, G. 
Scott, a receiver was appointed of any assets of the above company. 
in this country. 


DEALINGS IN MARCONI SHARES, 


Іх the Court of Appeal, on Friday, October 16th, before Lords 
Justices Swinfen Eady, Phillimore and Pickford, the hearing was 
commenced of the appeal by Mr. Samuel Segar, a shareholder in 
the English Marconi Co., in the action which he unsuccessfully 
brought against Mr. Godfrey Isaacs for alleged breach of an agree- 
ment to take over certain shares, or to pay the difference between 
their purchase price and sale price. ‹ 

Mr. Leslie Scott, K. C., Mr. Gordon Hewart, K.C., and Mr. 
Beazley appeared for the appellant, and Mr. Greer, K.C., Mr. 
Schwabe, K.C., and Mr, Arthur Sims for the respondent. 

Мв. боврох HEWART opened the appellant's case. The hearing 
was continued on October 19th and 20th, and it is expected to 
occupy some days further. 


NEWHOURS AND OTHERS т. NORTHERN LIGHT, POWER AND 
Coat Co., LTD. 
In the Chancery Division, Mr. Justice Younger heard this action, 
in which the plaintiffs, as holders of first mortgage bonds in the 
defendant company, sought to compel the company to call а. 
meeting of bondholders with the object of removing the present 
trustees and appointing new ones. 

The company, which was Canadian, had its offices, and held its 
meetings, in London, and it was formed for the purpose of supply- 
ing light and power to Dawson City, with works and plant in the 
Yukon territory. In June of 1909 it issued first mortgage 5 per 
cent. debenture bonds to the amount of $2,500,000, and by a trust 
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deed these bonds were secured on all the property of the company. 
It was provided by the trust deed that the trustees might, at the 
request of the company, or if 75 per cent. of the bondholders 
stepped in to protect the property of the company, convene a 
meeting of bondholders. The plaintiffs claimed a declaration that 
under the provision the company should convene such a meeting, 
or, in the alternative, that the Court should grant an injunction 
restraining the calling of any other meeting to consider the matters 
referred to in the plaintiffs’ requieition. 

The defendants did not deny their refusal to call the meeting 
required by the plaintiffs, and persisted in their refusal to call such 
a meeting. Their case was that the plaintiffs’ requisition was not 
a proper one, and that the meeting if called would be ineffective, 
as it would have no power to do the acts and things epecified as 
the objects of the meeting. It was further alleged that one of the 
plaintiffs had been notified of the oómpany's intention to call a 
meeting, and the meeting was in fact called by notice dated March 
17th. The main question was the inability of the meeting to 
carry out its proposed objects, and it was argued for the defence 
that the Court had no power to make a mandatory order on the 
company to call a meeting. 

On Wednesday his LoRDSHIP delivered his reserved judgment. Не 
held that the plaintiffs were substantially right and the defendants 
substantially wrong throughout the proceedings, and, although he 
did not think that any useful purpose would be served by ordering 
a meeting to be convened now, the plaintiffs were entitled toa 
declaration that the company were bound to convene a meeting of 
bondholders of the company in compliance with the plaintiffs’ 
requisition of June 21st. The company must pay the coste of the 
action, which would include the costs of the preliminary motion 
that had been made. 


BEATTIE v. BARTON WRIGHT. 
BEFORE Mr. Justice Ridley and a special jury in the King's Bench 


Division on Tuesday and Wednesday, Mrs. Ellen Eliza Beattie, of · 


131, Maida Vale, N.W., brought an action against Mr. E. Barton 
Wright, of Pembroke House, Oxford Street, W., claiming damages 
for personal injuries alleged to have been sustained while reoeiving 
electrical treatment for rheumatoid arthritis in the knee. 

‘Defendant denied that he was proprietor of this electrical 
system for treating disease, and said that any contract entered into 
was on behalf of the Radium Electro-Emanation Co., Ltd., of which 
he was а salaried servant. He denied liability, and said that if 
Mrs. Beattie was injured the burn was caused solely by her 
negligence, in that she had been verbally warned before treatment 
of certain possible dangers. Mr. G. Thorn Drury, K.C., and Mr. 
R. P. Croom Johnson were counsel for the plaintiff, and Mr. David 
White appeared for the defendant. 

COUNSEL, in opening the cass, explained that Mre. Beattie saw 
a circular of what was there called the Bartitsu Institute, con- 
taining a number of testimonials, and she was favourably impressed 
by what she read there. The circular indicated that the Institute 
was a palatial affair, whose upkeep, Mr. Barton Wright stated, cost 
£7,000 a year. Plaintiff called about October 30th, 1914, and the 
defendant undertook to give her treatment, for six guineas, by 
three different methods—diathermy, by which a high electric 
current was passed through the affected joint; a light bath; and 
rotary massage. Mrs. Beattie was asked to bear as much heat as 
she could while the electric current was being applied; and the 
method was that moistened pads were placed on either side of the 
knee, and the current of electricity was delivered into these pads. 
Mre. Beattie called out more than once during the operation. Mr. 
Barton Wright was described as & gentleman of magnetic per- 
sonality. Something must have interfered with hia magnetism on 
this occasion—for he was nagging at the nurse during the 
whole time the treatment was going on. At its conclusion 
Mrs, Beattie noticed that her knee was red and inflamed. 
She proceeded from the institute to the Florence Nightingale 


Home, where a daughter of hers was undergoing an operation, 


and there showed her knee to the nurses, They sympathised with 
her, and dressed it for her. Mrs. Baattie persisted in the treatment 
for several days, and felt some sort of temporary relief from it, as 
she was informed would be likely ; but & burn developed, and an 
electrical burn took & long time to heal. She was in bed five 
weeks as a result, and during that time had to be lifted in and out 
of bed. This was in consequence of what Mr. Barton Wright dea- 
cribed as a “soothing and exhilarating treatment.“ | 

Giving evidence, the PLAINTIFF declared that during the treatment 
Mr. Barton Wright was in a particularly bad temper, and the nurse, 
who applied the electricity, was extremely nervous in consequence. 
She felt very sorry for her. 

Mas. BEATTIE, in cross-examination, admitted that on a previous 
occasion she had received electrical treatment under another 
system, when she suffered certain effects of burning. 

His LonpsHIP (to Mr. White): Do you put that forward as any 
reason why you should burn her again ? 

MR. WHITE replied that he was seeking to show that Mrs. 
Beattie knew there was a possible risk of burning by electrical 
treatment, . The defendant told her he could have put the matter 
right at once if she had gone to him instead of accepting treat- 
ment for the burn elsewhere.—The hearing was adjourned. 


OsRAM LAMP Works, LTD., v. PoPE'Ss ELECTRIC LAMP Co., LTD. 


Тнв action was mentioned in the Court of Appeal to the Master 
of the Rolls and Lord Justices Bankes and Warrington, when by 
arrangement between the parties, their Lordships directed that the 
hearing of the appeal from the recent decision of Mr. Justioe Joyce 
should not commence before November 8th. 


SUNDERLAND r. ECONOMISERS, LTD. 


(THIS action was before Mr. Justice Ridley and a special jury in 
the King's Bench Division, on Tuesday, October 19th. The case 
was the suit of Mr. Wallace Sunderland, of Horringham Terrace. 
Leeds, against Economisers, Ltd., of Queen Victoria Street, London. 
claiming damages for alleged wrongful dismissal from his post of 
sole selling agent for the company in the area of Yorkshire, | 
Derbyshire, Nottingham and the City of Lincoln. The defence wa 
that his dismissal, on April 4th, 1913, was in accordance with the 
terms of his agreement of April 18th, 1912, and in consequence of 
the fact that he was not carrying out his duties satisfactorily. 
Mr, MCCALL, K. C., for the plaintiff, read letters in which the 


chance of supplying economisers to various electricity works wa 


discussed, including the electricity works at Halifax. One letter 
from the defendants to their agent, dated May 3rd, 1912, said :— 
“Probably you have seen the advertisement in the ELECTRICAL 
REVIEW inviting tenders for a 360-tube fuel economiser for the 
county borough of Halifax tramways, Mr. W. M. Rogerson. 
M. I. E. E., borough electrical engineer.“ These economisers, said 
Mr. McCall, consisted of an arrangement of tubes in series placed 
at the end of the boiler, which raised to a high temperature the 
water which was passed into the boiler, and used the waste 
gases from the furnace for heating the water во passed to the 
boiler, There were various economisers on the market, and they 
effected a great saving in fuel and provided an extremely profitable 
trade for established firms which dealt in them. They were in 
request in connection with electrical plant, and at other important 
works. The plaintiff had been with Messrs. Green & Co., manc. 
facturers, Wakefield, and Economieers, Ltd., were incorporated, 
about the time of Mr. Sunderland's appointment аз agent, to get 
as much as they could of the trade in economisen 
which had gone to Messrs. Green and to other makers 
One of their letters to the plaintiff said: " We want to supply 
economisers in the West Riding to show Messrs. Green we can 
compete with them, so to speak, at their own back door." Mr. 
Sunderland was appointed not at a salary, but for five yearson a 
5 per cent. commission on the net cash received by the firm for 
the business he obtained, with a proviso that in respect of all 
economisers Bold to boiler-makers and engineers the commission 
should be 23 per cent., and that no commission should be payable 
on orders received for economisers from boiler and steam-engine 
insurance companies in the area, unless the economisers were to 
be installed in the area. | 

PLAINTIFF stated that he was handicapped in the beginning by 
the lack of printed matter, and the delay in producing an econo- 
miser which could be pointed to as a sample, and he did not get 
fairly to work until December. | 

In answer to Mr. Clavell Salter, K.C., in cross-examination, he 
admitted that defendanta wrote complaining that they could not get 
answers to their lettere or detailed accounts of the firms on whom 
he called. He had promised, he explained, to report when there 
was anything to report. He received in February a letter informing 
him that other agents made weekly reports, and if the defendants 
could not get detailed statements from him, they must aak him to 
give up an agency which was both useless to himself and to them. 
In answer to that, on March 11th he sent a Telephone Directory 
for the West Riding, with the names of various firma marked in 
red ink on whom he had called. 

Mr. Justice RIDLEY: In plain English, what was the use of 
sending a book like that /—Plaintiff, answering a further question 
by his Lordship, said he was also travelling in superheaters and 
trying to get orders for furnaces, but this business did not clash 
with his canvass for economisers, He made four or five hundred 
calls in the entire district. It took s year or two to build up a 
connection for a new article like this when the district was 
already well supplied with economisere, and a £200 economiser 
would last 20 years. we 

The Jury stopped the hearing on the conclusion of the plaintiff 
evidence, and said they were satisfied he had no case. His Lord- 
ship accordingly entered jadgment for the defendants. 


BROOK v, BUBNARD. 


At the Lambeth County Court, before Judge Parry, on Monday, 
Messers. E. Brook, Ltd., engineers, of Haddersfield, brought an action 
to recover £27 10a. from Messrs. Burnard & Oo., Ltd., described a8 
dairy engineers, of Lambeth, 8.E., being the price of a 6-H.P. motor, 
with starter fitted with no-voltage release and pulley. Defendants 
did not appear, nor were they represented. Mr. Tetlow, solicitor 
for plaintiffs, said the motor was required for refrigerating pur- 
poses. The defendants had written a letter stating that the motor 
was not ordered by them, but they had not pat in an appearance. 
Edward Hopkinson Smith, on behalf of plaintiffs, formally gave 
evidence of the ordering by, and delivery to, the defendants of the 
motor. 

His HONOUR gave judgment for the plaintiffs for the full amount 
claimed, with costa. 


ADNIL ELECTRICO Co., LTD. 


In the Companies’ Winding-up Court on Tuesday, the petition 
ofthe Acme Electrical Manufacturing Co. for a compulsory order 
to wind up the Adnil Electric Co., Ltd., came before Mr. Justice 
Astbury. Counsel stated that petitioners’ debt was £58. The 
respondent company was insolvent and could not carry on business. 
All the officials were resident in Germany. A provisional liquidator 
had been appointed. 
His LORDSHIP made a compulsory order. 
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THE SALESMAN. 


By E. P. BENNETT. 


THE salesman may be considered the life-sap to any cor- 
cern, ав upon the results of his activities the success of all 
industries depend. The manufacturer can produce 
efficiently and in abundance, but if the manufacturer is not 
supported by the efforts of a carefully-trained salesman for 
the disposal of the materials produced, at profit-bearing 
prices, the manufacturer's position is one of uncertein 
speculation. Advertising will do much to help, but the 
somewhat indefinable personal touch of the salesman is 
Beides to make for the certainty of a lasting success. 
ow best can the salesman be trained for his particular 
duties? The methods adopted in the U.S.A. are very 
thorough and elaborate, and might appeal to many in this 
country who realise the successes obtained by that country 
generally in the commercial world. The American mana- 
factarers will probably select from the Universities the 
well-educated, whose appearance and bearing make them 
more than ordinarily attractive, and starting with a course 
in the factory, they will see that the future salesman is made 
fully acquainted with the methods of production, handling, 
packing and dispatch. In fact, the training means actually 
working for a definite period in each of the departments 
mentioned, and going from there to a course through the 
administrative offices, and on to a special preparatory school 
where set methods of approach, attack, and the displaying 
of samples, are learned. The student is finally made to go 
through the performance of obtaining an interview, and 
rehearsing the firm’s special mission to one of his own 
directors, with the intention of selling as to an actual 
client. The defined lines of approach, the set formula, are 
recited, and arguments advanced, all проп the lines of the 
previous instruction right up to the *' good-day " and exit. 
Until the salesman is considered efficient, the training is 
continued. This method must be of immense value, especi- 
ally so with works and office experience, but it can by no 
means ensure success of the learner's ensuing efforta, 
as character and temperament finally play an. important 
part. 

This is perhaps more marked when the markets to be 
opened lie in this country, Here the buying is more often 
done by the various heads of the firm or department, than 
by the specialised buyer, who, trained for his work, is not 
so readily affected by the salesman’s personality and general 
bearing, as by his clear and concise methods of introducing 
and displaying his goods. 

A salesman in this country is too often selected for reasons 
quite apart from considerations of suitability for the posi- 
tion. When using the word “salesman,” it is intended to 
convey the meaning of travelling representative rather than 
the inside departmental man, for whoge training it is 
necessary to proceed on quite different lines. 

The really successful salesman is born and-not made. The 
first essential to success must be a real desire to cultivate 
the art—for an art it is—training, as in all art, being 
necessary to bring to perfection the latent capabilities, 
which, if they do exist, will quickly make their appearance, 
and, being noted, opportunities given to acquire the neces- 
sary knowledge to enable the individual to pass into his 
proper sphere. This knowledge could well be imparted on 
the lines adopted by the manufacturers in the States, but 
without the degree of rigidity which renders the future 
working mechanical, with the possibility of resulting in 
incessant repetition of the acquired formulas, regardless of 
the temperament, character, or station of the interviewed. 
The training would probably cover a period of three years, 
towards the end of which the learner should be given inter- 
views of minor importance, being brought into touch first 

with the cliente visiting the works, from then to the smaller 
buyers in the locality, and, if possible, under the guidance 
of an experienced salesman, well up to the ways of the road, 
a knowledge of which can only be gained by experience. 

Prior to the commencement in earnest, the now trained 
salesman should be interviewed by his principal, and care- 
fully instructed in his new duties, the principal clearly 
indicating the limit of the salesman’s authority, the scope of 


his abilities, and, not least in importance, the many daggers 
that will be encountered by a young salesman now left, to 
his own resources, away from the supervision of his former 
instructors. A word of warning from the principal at this 
important period will often prove the starting of а successfal 
career, and is too often omitted by the directors of 
English companies, which is probably due to their reluct- 
ance to seemingly interfere in any way in the private affairs 
of their subordinates. It must be remembered that the 
“representative is the firm,” and as such their conduct 
should not, through ignorance, be allowed in any way to 
reflect to the discredit of the firm. 

A year’s working would generally be sufficient to deter- 
mine whether the salesman is specially adapted for pioneer 
work or district travelling, and his subsequent daties will be 
shaped accordingly. The future now rests with the man 
himself, who must cultivate adaptability, rapid perception 
of character, as in no two interviews will he encounter the 
same temperaments. The buyers’ moods must be carefully 
noted and interest taken in his sports, or hobbies, and the 
best times to seek an interview recorded. The districts to 
be opened up should be carefully tabulated, and names and 
addresses of firms, departmental buyers, and times for 
interviews, recorded on a card-filing system, an outline of 
the results of each interview being entered on the cards. 
Readiness to impart useful information regarding your own 
manufactures, and а good knowledge of your competitors’ 
materials and ruling market prices, are all valuable assets 
to good salesmanship, and tend to secure the goodwill of the 
buyer, and will, with polite perseverance, be sure to secure 
acoounts of value, and a repetition of ordera. 

Having procured a good connection the salesman should 
be carefully watched by means of the daily reports issued 
to the head office, and a weekly inspection of the card file, 
against the possibility of “resting,” or the tendency of the 
salesman to become too set with one particular clique to the 
avoidance of the more difficult and less congenial interviews, 
remembering, while your good friends will look after your. 
interests, you have to look after the interests of the others 
to maintain even a possible chance of getting in” and 
securing orders. Should the tendency to rest become 
marked, and a friendly warning from the directors go 
unheeded, a change of locality to be worked, or a short 
period put in at the factory or office, will often bring the 
salesman up to his original enthusiasm. When possible, an 
encouraging word from the directors should be given, as 
to-day the work of a salesman is especially hard, and the 
results of a week’s rebuffs are bound to reflect in the 
working of the man. This depression can often be cleared 
away by a few well-chosen words from the chief.“ 

Where firms employ more than one salesman, opportuni- 
ties should be given for intercourse between them at least 
every quarter; the idea adopted by some firms of calling a 
meeting with the directors and о saberes managers in 
attendance, isa good one. The ideas collected are useful, 
for the salesmen and for those on the manufacturing 
side. | 

Remuneration of the salesman is not being dealt with 
here. It depends too much upon the class of concern to- 
which the salesman is attached. The set salary and 
expenses plus a commission on the turnover above a certain 
figure, is probably the best of all arrangements, and 
calculated to meet the interests of both sides. 

It will be found advisable in the early days of the salesman 
for the firm to name the hotels in the various localities 
visited, where the salesman is to make what is in effect 
the firm’s address during the visit to the town being 
worked. This is not a difficult matter, and is a point of 
probably more importance than some concerns seem to 
believe by their apparent lack of interest in the matter. 

If the salesman does not show up to advantege in the 
first year of his working, a different locality might with 
advantage be given to him. If in the new district no signs 
of success are indicated, it may be taken for granted that 
the man’s proper vocation has been missed, and dealt with 


accordingly. 


Unfortunately, some salesmen soon fall victims to the 
well-worn cry of Price.“ Where there is known to be 
good business obtainable, and provided the quality of the 
firm's manufactures is right, and their service is good, this 
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сту should be promptly stopped. It does not want a sales- 
man to dispose of the cheapest materials. The price cry is 
really a disease of the salesman, and, like laziness, requires 
effectively dealing with. 

With the goods up to market standard, backed with 
prompt dispatch and efficiency in the counting house, with 
attention given to the requests in the daily reports, success 
then lies with the salesman, who, working quietly and con- 
acientiously, making the best use of his personality and 
persuasive powers, together with hia knowledge acquired 
through his special training, will make for the success of 
his own career, and secure dividends for his firm. 

The influence of such а salesman will be felt, years after 
the man has retired. The newcomer will get perhaps a little 
tired of the many kind inquiries after his predecessor, but 
how much these inquiries will reflect to the credit of the 
salesman, and their value and help in maintaining the com- 
pany’s turnover, only the firms who have been fortunate 
enough to retain the services of such a salesman really know. 


BUSINESS NOTES. 


Consular Notes.—CHINA.—Consul-General Sir E. H. 
Fraser, in his report on the trade of Shanghai for 1914, refers to 
the period as one of depression, showing a decrease of 5,000,000 
taels in imports and one of 30,000,000 taela in exports as compared 
with 1913. The initial causes of the restriction of trade were local 
and direct—a prolonged drought impeded transport on the inland 
waterways, the terrorising march of the brigand White Wolf, and 
the seige of Tsingtau and the military operations in Shangtung, 
which affected the railways and coasting lines from the North, for 
which Shanghai ів a terminus. The indirect causes were even more 
important than those arising from the local unrest. The European 
war was the principal factor in disturbing the commercial life of 
the port. The Consul refers to the effect of war conditions in their 
bearing on these remote markets of China. 

‘The heavy fall in exporte can be traced to the difficulty of 
financing cargoes at the moment when the China staples were 
ready for shipment; the complete removal of German shipping 
from the China seas and the reduction of British tonnage—owing 
to the deflection of many vessels to the service of the State— 
resulted in an ultimate increase of rates by 115 per cent. on seeds 
and 40 per cent. on general cargo as compared with the quota- 
tions in February, 1914. A drop in exchange followed as a 
natural sequence of war conditions, the rates for telegraphic 
transfer falling from 28. 73d. per tael in May to 28. lid. in 
November, thus handicapping the importer of foreign goods, 
whilst exporters were unable to take advantage of the situation 
owing to lack of tonnage and Jack of demand. In view of the 
fact that the Shanghai market is so closely linked with the 
markets in Europe it is only surprising, when reviewing the trade 
of the year as a whole, that the situation was not more 
disastrous. One is forced once more to the conclusion that there 
is great resilience in the China market, and that it is able to 
weather heavy storms. 

The Shanghai merchants have encountered many adverse circum- 
stances during the past few years. The revolution of 1911-12, the 
collapse of the rubber boom, the failure of the native banks, the 
second revolution and considerable over-trading in 1913, have all 
tended to shake the stability of the market and, when news was 
received of the outbreak of war, the gravest apprehensions were 
felt as to the effect on the trade of the port. 

These apprehensions were to some extent justified. Merchante 
have suffered, and China has borne some share of the common war 
burden. At the same time the lull has proved beneficial in many 
ways; it has prevented the over-trading to which this market is 
somewhat prone; it has resulted in the melting down of con- 
` siderable quantities of superfluous coins, and has thus improved the 
currency situation ; the business of the native banks has been con- 
ducted on sane and cautious lines; and the foreign banks have 
had ample funds at their disposal and have encouraged all legiti- 
mate business, The close of the year indeed showed a sounder 
tone in the market than has been experienced for several years and, 
if. only Shanghai is willing to work slowly and steadily through 
the war period, there is every prospect of great commercial develop- 
ment in the near future. | | 

The conservative methods of British merchants have shown con- 
siderable modification in the last few years under pressure of severe 
competition from their commercial rivals. Closer co-operation, a 
fuller knowledge of conditions in the interior and a more thorough 
appreciation of the needs of the Chinese market are already pro- 


ducing good results, and the conditions of the trade conducted. 


from this centre demonstrate that the British merchant is inclined 
to do better business when stimulated by the pressure of adverse 
circumstances. : 

British firms in the United Kingdom, or in other parts of the 
British Empire, who are desirous of obtaining information in regard 
to this market, or of finding openings here, are recommended to 


apply either to this Consulate-General direot or to the Direotor, . 


Commercial Intelligence Branch, Board of Trade, London. Ques- 


tions as to trade conditions and openings in epecific lines should be 
clearly defined ; it is impossible to deal satisfactorily with requests 
for general information. 

Reference is made to the important part which is being played | 
by local industries. Daring 1914 almost all the mills added cor. 
siderably to their spindles, additions were made to existing plant | 
and machinery, and new mills were erected. There is no doubt 
that the Chinese are improving their methods of management. and 
the Japanese are taking a very active part in this industry in 
Shanghai.” А 

Iron and steel bars, plates, angles, &c. In the early part of 
1914 very low quotations were being made for this class of 
material, mostly by Continental works, and large contracts wer 
booked for shipment up to and including January, 1915. Order: 
for Shanghai storekeepers alone amount to, roughly, 5,000 tons 
quantity far in excess of normal demand. 

In referring to iron and steel, it is stated that the latter end of 
1914 found the market decidedly short of supplier, and Shanghs: 
prices reached a very high point, bringing handsome profits tc 
those who held stocks. New. contracts made since August hare 
mostly been for American material, the prices quoted by works in 
the United States being far below British quotations. This of 
course is only natural in view of war conditions in the United 
Kingdom, and there seems no prospect of British works being able 
to compete until some time after hostilities are at an end. It 
would be an advantage if some British works would place stock: 
in the hands of reliable representatives—especially in the сше 
of mild steel bars for reinforced concrete work, for which there i 
а constant and growing demand. 

“The importation of machinery and the installation of electric 
lighting apparatus in China is worthy of the closeat study by 
British firms who are interested in the machinery market. Chin 
shows a vigorous and increasing demand for electricity in all its 
branches. The Shanghai Municipal Electricity Works supplied 
over 40,000,000 units during 1914, as compared with 21, 000,00 
units in the previous year; 1,500 radiators have been installed in 
Chinese houses, and small motors are very popular. The installs. 
tion of plant in the interior requires special measures and cannot 
be attempted without efficient local representation. The busines 
was largely in the hands of German firma mainly because they 
were willing to undertake entire contracts and to finance them. 
British firms, however, have realised the possibilities ofthe market, 
and those who have been sufficiently enterprising to meet the 
local conditions are being amply repaid for their trouble, whilst 
their work has given the greatest possible satisfaction to the 
Chinese companies on whose behalf the contracts have been under- 
taken. British installations have recently been completed for the 
great cities of Soochow, Changchow and Yangchow in the pro- 
province of Kiangsu, and for Ningpo in the province of Chekiang, 
whilst a very large number of smaller plants and dynamos have 
been supplied for lighting small towns, missions and factories,” 

MADEIRA.—H.M. Consul (Captain James Boyle) in his report 
for 1914 says: — Importations direct from Germany were, of 
course, immediately suspended, but as Dutch steamers from 
Rotterdam have always called here regularly, it is likely that 
some German goods arrived by that route. The United States are 
very much alive to the opportunities now offered by the war for 
introducing their goods into Portugal and Madeira. Trade journals 
and catalogues are being freely sent to merchants and shopkeepers 
in Madeira, and are printed inlPortuguese, very well drawn up and 
profusely illustrated, and are certainly well fitted to tempt pur- 


‘chasers to make a trial of American goods to replace those usually 


imported from Germany. The present high rate of exchange 
handicaps the importer considerably, whilst the factories in 
Portugal, started and built up under the protection of the very 
high Customs tariff, are able to produce and sell low class goods 
at a lower rate than it is possible to import them from abroad. 
British groceries and provisions will always be preferred here, 
despite the heavy duties on them.” 

Electric light fittings and appliances, which have been coming 
from Germany mostly for the last few years, would, if offered st 
low prices, command a ready sale. 

If British manufacturers would make a study of the conditions 
of the market a most profitable business would arise, and busines 
between Madeira and the United Kingdom would increas 
considerably. 


Motor Lorry Accident.—On Wednesday last week à 
large motor lorry loaded with about four tons of copper met with 
an accident, mounting the pavement and completely wrecking part 
of the front of the premises of Мезввв, E. P. ALLAM & Co., 107 and 
109, Gray’s Inn Road, London, W.C. Besides breaking the plate 
glass, it broke the whole of the pavement lights and damaged the 
basement hoist. . i 


Dissolutions and Liquidations.—VENNER's ELEC- 
TRICAL COOKING AND HEATING APPLIANCES, LTD.—À meeting 
of creditors is called for Tuesday, October 26th, at 85, London 
Wall, London, E.C., to consider the question of appointing а joint 
lig uidator. i | 

JONES & HORSFIELD, boiler and pipe coverers, &c., Broomstait 
Works, Danton.—Mesers. E. Jones and D. Hague have dissolved 
partnership. Mr. Jones attends to debts and continues the busines 
under the same style. 


For Sale.— MESSRS. JOHN JACKSON & Co., of Glasgow. 
have for disposal eight generating sets and oondensing plant 
ranging from 800 to 125-Kw., which can be seen in London. 
A number of steam and water valves are to be sold by the Borough 
Elestrical Engineer, Tunbridge Wells. Particulars are given in 
our advertisement pages to-day. 
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Catalogues and Lists.—Lamp makers have not been 
behindhand in assisting us all to shade our lamps in these days of 
lighting restrictions and air raids. The latest shade received is 
one which can shade one side of the lamp only, and it allows the 
advice “Use Z lampe to stand out neatly in letters of light, 
with a Union Jack and the words British made" in a circle of 
light, below it. Copies can be obtained from the Z ELECTRIO 
LAMP MANUFACTURING Co., LTD. | 

THe Epison & Swan UNITED ELECTRIO Їлєнт Co., LTD, 
Ponders End.—Illustrated leaflet, No. L 3.117, giving а few par- 
tioulars and prices of Royal Ediawan radiator lamps; aleo an 
enclosure card with particulars of house service and motor panel 


g. 
Messrs. HoLOPHANE, LTD.. 12, Carteret Street, B. W. Holo- 
phane Scientific Illumination ” is the title of a handbook reoently 
issued by Mesara. Holophane, Ltd., containing a series of repro- 
duotions of photographs of actual lighting installations carried 
out on the Holophane system of illumination. A preface points 
out the supreme importance of the proper shading of light sources, 


and the necessity of using solentifically-designed appliances for. 


this purpose. The Holophane glassware, which is made in England, 
fulfils this requirement, and is backed up by the expert knowledge 
of the staff and abundant engineering data, which are at the 
disposal of their clients. The present handbook comes within the 
latter category ; it is divided into sections illustrating effectively 
various typical classes of interiors, such as churches, municipal 
buildings, commercial offices, clube, restauranta, libraries, railwav 
stations, shops—a remarkable collection indeed, showing that the 
Holophane system of illumination is capable of being adapted to 
any class of building or style of arobiteoture. The book is one 
which electrical contractors and architects will find very useful for 
reference purposes, as well as highly instructive. 


Inquiries from Lyons for British Accessories.— 
H.M. Consul at Lyons says that a local agent wishes to represent 
a British manufacturer of electrical apparatus. Als» that a dealer 
in electrical lighting accessories of all kinde, who cannot satisfy 
orders owing to shortage of local supplies, wishes to get into oom- 
munication with British firms making such accessories. The 
names, &c., of the inquirers can be ascertained at the B. of T. 
Commercial Intelligence Branch in London. 


Trade Fair Abandoned.—The Birmingham Trades 
Fair arranged for the spring of 1916 will not be held, the B. of T. 
being of opinion that the metal trade will be too busy with war 
orders for manufacturers to give it attention.— Times. 


Trade Announcements.—The business of Messrs. T. С. 

Poole & Co., of 16, John Dalton Street, Manchester, has been 
purchased aa a going concern by MR. D. О. BATE, of 40, Brazennose 
Street, Manchester, and it will be continued as usual under the 
personal supervision of Mr. Poole whose services have been 
retained. Mr. Bate's original business in connection with the 
кору of motors, starters, &c., will not be in any way interfered 


Messrs, FELD Bros. & CO., LTD. announce that their head 
office and new works are now at 326, Goswell Road, London, E.C. 
From Monday next the offices of the WESTERN UNION TELE- 
GRAPH Co. will be removed from 26, Old Broad Street and Broad 
Street House, E. O., to ita new premises at Western Union House, 
32, Great Winchester Street, E.C. | 


Bankruptcy Proceedings.—A. F. HAwpoN, electrical 


engineer, Gosforth.—November 6th is the last dav for the receipt 
of proofs for dividend by the Trustee; C. Woollett, Official Receiver, 
80, Mosley Street, Newcastle-on-T ne. 


Book Notice.—“ The Post Office Electrical Engineers’ 
Journal.” Vol. VIII. Part 3. October, 1915. London: 
Н. Alabaster, Gatehouse & Co. Price le, net. 


Roller Bearings.—The Hyatt roller-bearing depart- 
ment of Messrs. Ввоом & WADE, LTD., has recently completed 
delivery to Messrs. Vickers, Ltd. for 500 3-in. diameter Hyatt 
poller-bearings for the line shafting in a new works which is 
entirely equipped with same. Other recent orders include some 50 
22-in. and 8-in. for Sir W. G. Armstrong, Whitworth & Co., of 
Elswick, 40 3-in. and 3}-in. for Mesers. Dunsmuir & Jackson, of 
ас. and 75 34-in. for Ње North British Diesel Engine Works, 

van. 


LIGHTING AND POWER NOTES. 


Aberystwyth,—STREET Liehr. — The T.C. has 


an offer from the Chiswick Electricity Supply Corpora- 
tion, Ltd.. to light one pilot lamp only on each poet from 30 
minntes after sunset to 30 minutes before sunrise, at £2 5s. per 
lamp per annum. 


Ayr.—AnwvuaL Report.—Mr. Roland Marshall, the 
burgh electrical engineer, in his report, states that in spite of a 
reduction of 21'9 per cent. in the number of units sold for lighting 
purposes there was, during the past financial year, an increase of 
3`6 per cent. in the total number of unite sold for all purposes, due 
principally to the large increase of 57 per cent. in the number of 
units sold for power. There was a total reduction of 82,822 in the 
number of units sold for private and public lighting purposes, 
which was due to the restricted lighting. The revenue showed a 


decrease of 4448 for the year. There was a net surplus for 
the year of £1,248, which had been placed to the oredit 
of the reserve fund, which now amounts to £5,851. The 
amount expended on coal showed a deorease of £513, a reeult due 
to the use of very low-grade fuel, made possible by new stoking 
apparatus installed Jast year. 


Barnsley.— Works Extensions.—The Electricity and 
Lighting Committee, with the consent of the Council, has 
appointed Messrs. Crawshaw & Wilkinson, the architects for the 
„ to the electricity works, at a commission of 4 per 
cen | 


-Barnes.—CoaL SuPPLy.—Tenders for a six months" 
supply of ooal having been received, the Lighting Committee con- 
sider that none of the prices quoted are sufficiently attractive to 
warrant ita recommending the Council to enter into a contract. 
The engineer has been instructed to purchase supplies in the open 
market, to obtain a supply sufficient for four weeks for storage 
purposes. 

Barrow.—We understand from Mr. H. R. Burnett, 
chief electrical engineer, that our statement last week that his 
Electricity Committee was recommending an inorease in the price 
of electricity, is incorrect. Mr. Barnett adds that this question is 
unlikely to be considered at Barrow, as owing to the abnormal 
increase in Output the working costa, despite a large increase in the 
price of coal and labour, have been largely reduced. He adds that 
during the quarter ended June 30th nearly 2,000,000 more unita 
were sold than during the corresponding period of last year, and 
it is probable that a similar, or greater, increase will be recorded 
during the remaining quarter of this financial year. 

YEAR'S WoRKING.—The report of Mr. Burnett, the borough 
electrical engineer, on the last finanoial year's working of the eleo- 
tricity department, shows that, owing to the great demand of 
local industries, the output sold reached 3,597,410 units, as ocom- 
pered with 2,081,317 units in the previous year, the power units 
representing 56 per oent. of total as against 34 per cent. in 
1913-14. , The maximum load reached 2,285 Kw., and tha load 
factor remained nearly stationary at about 18 per cent. Owing 
to the favourable load conditions and despite increased charges, 
the works costs fell from ‘98d. to ‘69d. per unit, and the total cost 
from 1°32d. to ‘92d. per unit—a reduction of 30 per oent. Briefly, 
the undertaking yielded a revenue increase from £20,149 in 1914 
to £26,585 in 1915; a gross profit increase from £8,689 to £12,717, 
aud а net profit increase from 3513 to £3,163—the result being 
£2,650 in excess of the previous year's result, and a record. During 
the year a 2,000. Kw. 3,000 R. P. M. B. T. H. turbine set, with switchgear 
by the same firm, was installed, also a 30,000-lb. Stirling boiler 
with underfeed stokers, and other work carried out in connection 
with cooling towers, feed pumps, economisers, &o. Mains and 
sub-station extensions have also been undertaken, including the 
installation of three 500-kw. rotary converters. A number of 
street arc lamps have been replaced by 500 and 300-watt half-watt 
lampe. At March last 345 motors of 2,412 H.P. were connected to 
the supply, while the electric heating and oooking apparatus on 
hire totals 605, an increase of 193 apperatus in the year. The total 
inoludes 45 ovens and 321 electric irons, Mr. Burnett stated that a 
further phenomenally large increase in output during the current 
year is assured, and that owing to this and the modern plant in 
use, a further reduction in generating costa is anticipated. 


Bidford-on-Avon.—E.L. ScHEME.—A parish meeting 
was held last week to consider an E.L. scheme for the parish, pro- 
posed by Mr. Best, of Bradford, under which it is intended to form 
& local company to carry out the project, and to supply current for 
lighting at 6d. per unit, and for cooking or power at 3d. А reso- 
lution was passed in favour of the scheme, and requesting the 
Aloester R. D. O. to give the promoters reasonable encouragement 
in their endeavours to carry the same into effect. 


Bo'ness,—PrANT Extension.—The Т.О. has approved 
of the proposals of the National Electric Construction Co. to install 
temporarily two 100-Kw. Diesel oil engines. It is aleo proposed to 
make temporary extensions to the power house, and the cost is 
estimated at £7,000. The extensions are necessary by reason of a 
contract which has been entered into by the company with a new 
consumer, 


Bungay.—E.L. Вонеме.—Мг. С. H. Best, of Bradford, 
has approached the U.D.C. with reference to an E.L. scheme for 
the district, and is seeking the attitude of the Council towards the 
project. The Council has decided to obtain farther information 
from Mr. Best. 


Chesterfield,— Loan Sanotion.—The Т.О. has received 
sanction to a loan of £5,000 for additional plant at the 
works. On account of reduced street lighting, the Electrical Energy 
Committee has allowed a rebate of £150 per annum on the cost. 


Continental Notes.—Rvuss1a.—The Pereyaslavl T. C., 
in the Government of Poltava, is considering whether to construot 
an electric lighting system, or to buy up the existing private one; - 
a Oommittee has been appointed to advise on the subject. : 

The Smolensk T.C. has decided to buy up the local tramway and 
electric . systems, for which purpose 500,000 roubles have been 
allocated. 

The Kieff Town Council has decided to give electricity free to 
hospitals and analogous institutions from the plant which it has 
just sequestrated. | 

It is proposed to extend the electric station of Tiflis. The 
capacity of the present plant is 900 H.P. The recommendation is 
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to install two Diesel motors, each of 600 H. P., at’ a cost of 200,000 


roubles. 

At Astrachan, in view of the impossibility of obtaining carbons 
for street lighting, it is proposed that the Town Committee shall 
adopt other lamps. 

SPAIN.—À feature of the electric power transmission line which 
is at present being established between Penarroya and La Carolina, 
a distance of about 90 miles, in order to connect the power station 
of the Compania Mengemor with the works of the Sociedad Minera 
y Metalurgica de Penarroya, is that the masta carrying the line are 
being constructed of armoured cement. The masts, which range 
from 36 to 50 ft. in height, are being made in accordance with the 
Aligerad system of the Compania Oonstructora de Postes de 
Cementos Armado, of Madrid. 


Dover.—CorrAcE LIGHTING.—AÀ report on the lighting 
of 12 oottages at the pier, presented to the Corporation Electricity 
Committee, shows that the receipts, after deducting the cost of 
lampe, was 4'66d. per unit, a better result than was anticipated. 
The engineer recommends the fgrther development of the system. 
A request to reduce the cost of current supplied to the Lord Warden 
Hotel has been refused. - 


Eston.—E. L. PrTrTION.— The U.D.C. has received а 
petition from 162 ratepayers asking that steps be taken for pro- 
curing a supply of electricity from local purveyors. The Council 
has informed the petitioners that it is powerless to deal with 
the matter, and intimated that those requiring electricity for 
lighting and heating should communicate directly with the firms 
supplying it in the district. 


Glasgow.—HosPrraL LiamrING.—Some time ago the 
Health Committee accepted the offer of the Clyde Valley Electrical 
Power Co. to supply electricity for the proposed hospital at 
Robroyston at the rate of 11d. per unit, with a guaranteed annual 
bill of £150 for five years, on condition that the T.C. erected 
a small transformer house and paid the cost, amounting to £750, of 
erecting the overhead wires. Subsequently the company offered 
in lien to run an underground cable, subject to a guaranteed 
annual oonsumption equal to £300, with an adjustment depending 
on coal prices, and the latter offer was accepted. 


Gravesend.—Mains ExTENSION.—The T.C. bas de- 
cided to lay an additional cable to supply Messrs. Henley, who need 
practically double their present amount of current. Messrs. 
Henley will bear the capital cost of the cable and maintain it, and 
the Council will allow an annual rebate of £80, the equivalent of 
the charge required to liquidate the capital outlay over the period 
of the life of the cable. 


Heywood.—Bvrx Ворріт.--Тһе T.C. has been in- 
formed that it was anticipated that the work in connection with 
the bulk supply of electricity would be completed in a fortnight's 
time. After then the Council would be in a position to receive the 
whole of its supply from Bury. 


Holywell.—LauxpRY Puant.—The L. G. B. has 
informed the B. of G. that it cannot approve of the proposal to 
install electric plant for the workhouse laundry, not being satisfied 
that the economy effected by the installation would canoel the 
cost within a reasonable period. The B. of G. has referred the 
matter back to the House Committee for further consideration, it 
being oonsidered that by the installation, sufficient would be saved 
to cover the outlay in three years. 


+ 

Ilkley.—E. L. Loans.—Following a minute of the 
D.C. to the effect that it was in negotiation with the L. G. B. 
for sanction to a loan for extensions of cable services, the 
clerk to the Council has made a detailed statement on the financial 
position of the electricity scheme generally. The estimated cost of 
the undertaking, it is stated, was £18,000, and the L.G.B. had 
sanctioned the borrowing of that sum. The actual payments to 
date amounted to about £14,000, but the engineer estimated that 
£20,500 was required to complete the scheme. This estimate could 
now be regarded as fairly definite, as the scheme was nearing com- 
pletion. The new minute waa to secure the raising of a loan for 
the extra £2,500; and though the L.G.B. had intimated that 
loans could not be sanctioned, the Council is asking that it may be 
allowed to spend not more than this sum to complete the works, 
and that formal application for borrowing powers be deferred until 
the end of the war ; the Board is also asked to favourably consider 
the matter then. The number of consumers is, so far, disappoint- 
ing, though twice the number promised to take a supply of 
electricity. It is calculated that the town must expect a loss of 
£2,000 on the undertaking next year, equivalent to an 8d. rate. 


Kilrea (Co. Derry).—At a meeting of the Derry 
County Council, a deputation of the people of Kilrea requested 
that the poles and electric wires used by Mr. W. B. Bolton in the 
electric lighting of the town be removed, and that permission be 


granted to Mr. Robert Peden to erect the necessary poles and 


wires and plant for lighting the town. It was alleged that Mr. 
Bolton supplied the current only when he thought fit, and that a 
large number of the consumers had notified that they would not 
take any further supply from him, so unsatisfactory were the 
conditions. On behalf of Mr. Bolton it was stated that he had 
sunk what capital he had in the plant and fittings, whioh had 
oost him £600. The whole income was £102 per annum, and it 
was insufficient, the townspeople notsupporting him. The Council 
adjourned the matter pending a report by its surveyor. 


- Leigh.—EecrricaL Ssowroom.—The Chairman and 
deputy-chairman of the Electricat Confmittee hold the view 
that for the present it is not desirable to open a showroom 
of electrical fittings, but at a meeting of the Т.С. last week several 
members expressed disappointment that the matter had been 
shelved, and an amendment was carried that the matter should be 
referred back for further consideration. 


London.—BERMWONDSEY.— Regarding the recent alleged 
smoke nuisance at the generating station, the Electricity Committee 
explains that the work of substituting chain grate stokers for the 
three underfeed stokers is, owing to war conditions, progressing 
very slowly, and that immediately the stokers are installed it will 
be able to reduce the smoke to a minimum. = 


Manchester.—A letter of protest against the Barton 
power station scheme has been addressed to the L.G.B. by Mr. P. 
Percival, secretary of the Manchester Ratepayers’ Association, who 


states that, having secured extensive borrowing powers on the 


strength of helping in the production of munitions, the Electricity 
Committee is now letting it be known that it is not intended to 
provide more than an empty shell, instead of & large new station, 
during the continuance of the war. 


Newport (Mon.).—The L.G.B. has sanctioned the 
raising of £8,327 by the T.C. for a refuse destructor. The Com. 
míttee has deferred for the present the request of the Eleotrio 
Vehicle Committee that the Council should contribute an annual 
subscription. The borough electrical engineer has reported that, 
owing to the shortage of staff in the distributing department, he 
proposed to transfer an engineer-in-charge from the works to that 
department, and to fill the vacancy thus oreated by the appointment 
of another assistant. | | 


Penang.—GeEorGE Town ELECTRICITY DEPARTMENT. 
—The report of Mr. O. V. Thomas, the manager, on the 10th year 
of working (1914) of the municipal electrical undertaking, shows 
that 1,460,413 units were sold, as compared with 1,291,061 units 
in the previous year. The revenue amounted to $281,595.5, an 
increase of about 9 per cent. ; the gross profit was $154,804 (17 per 
cent. on average capital expenditure), and out of this, interest, 
sinking fund, depreciation, renewals and reserve contributions 
amounting to $96,912, or 10 per cent. on the capital, were made. 
The generating station is now equipped with two Hornsby and 
four Baboock boilers, two 100-Kw. aud two 300-Kw. Allen- 
Westinghouse and two 500-Kw. Browett, Lindley-E.C.C. high-speed 
steam generating sets with ejector condensers, the cooling 
water being pumped from a settling pond supplied by gravity 
from a tidal river. One sub-station is equipped with а 
balancer-booster and Tudor battery, while the other contains 
a balancer set for the lighting oircuits, and a motor-generator for 
supplying the tramways from the lighting bus-bars, The dis- 
tributing network is on the three-wire system, at 460 and 280 volts. 
At the end of the year 1,919 consumers were connected, with an 
aggregate demand of 68,467 30-watt lamps, including 1,676 fans. 
The total costs amounted to 8:68 cents per unit sold, and the works 
costs to 7°24 cents. On the mains 21 faults occurred, 15 in paper- 
insulated vulcanised-bitumen sheathed cables, two in rubber-insu- 
lated connections in pillars, and four in paper lead-sheathed cables 
—the latter being due to mechanical damage and subsidence. It is 
interesting to note that the department haa felt the effects of the 
war in the matter of rising prioes and difficulty in obtaining 
mabaris] 


Portstewart.—At the meeting of the Derry County 
Council, it was suggested that the petrol lamps at Portstewart 
Harbour shauld be replaced by electric lamps. The surveyor was 
directed to obtain an estimate of the cost. 


Sligo.—AsyLumM LiaHTING.—Mr. A. Scott, architect, 
reporting to the District Asylum Committee on the lighting of the 
institution, stated that he had tried to get sn electrical firm that 
would undertake the work, but had failed. Several members said 
the gas was unsatisfactory, and it was agreed that Mr. Soott 
should be asked to go further into the matter, 


South Africa.—The applications for subscription to the 
recent loan of £75,000 for the Corporation Town Municipal 
electricity extensions amounted to’£205,830. 


Stroud (Glos.).—E.L. SogEwE. — The U.D.C. has 


approved of a plan of proposed works under the E.L. order, sub- 
mitted by Messrs. Edwards & Armstrong, Ltd., subject to terms 


submitted to the firm. 


Swindon.—OvrRHEAD LiNES.—The T.C. has applied 
to the B. of T. for consent to use overhead lines to the factory of 
Mesars. Gundry, Newcastle Street, for the transmission of current, 
at a pressure of 440 volts. : 


West Bromwich, —The T. C., owing to the demand for 
current for power, has decided to discontinue connecting private 
houses for lighting purposes. The Electricity Committee has been 
authorised to negotiate and enter into a contract for the supply 
of power in bulk, and to put down the necessary converting 
plant. | 


Worcester,—PRicE INCREASE.—In order to meet the 
increased cost of coal, the T.C. has decided to increase the price of 
current to private consumers for lighting, power and heat by 
10 per cent. 
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Windsor.— STREET LicHTING.— The T.C. has decided, 
in agreement with the Electrical Installation Оо., to suspend the 
existing public lighting contract from September 17th last on the 
following conditions :—That the company replaces existing 
high c.p. [amps by others of a new type, the annual charge to be 


reduced from £434 to £314, and the contract to run for four . 


years on the old conditions when normal lighting conditions are 
resumed. | 


4 


TRAMWAY and RAILWAY NOTES. 


Blackpool. — Contract Tickets. — The Tramways 
Committee has decided to recommend that tramway passengers’ 
contract tickets be increased from £3 to £4 per annum, Aooord- 
ing to a report prepared by Mr. C. Farnesa, the tramway manager, 
the number of contracts issued has increased from 922 in 1911 to 
1.466 in 1915, and the revenue from this source from £2,516 in 
1911 to £4,146 in 1915. Twenty per cent. of the passengers were 
contract holders, and their average fare worked out at a fraction 
above jd. as against an average fare of 14d. received from each 
paying passenger. The average working expenses per passenger 
were slightly over jd., and the contract system meant a loss to the 
department of something like £2,000. Mr. Farness suggested seo- 
tional contract tickets at £4 per annum, and combined contract 
tickets covering all routes, at £6 perannum. The Tramways 
Committee considered that sectional contracte would be somewhat 
complicated, and decided to recommend that the whole system 
шоч ооо the үнс о, 3 however, being raised 

m per annum. e T.C. approves, the higher charge 
will come into force on November Ist. al * ш 

From April 1st to October 7th the tramway receipts were £1,040 
more than during the corresponding period of last year, and the 
decrease of £8,800 recorded at the end of July by comparison with 
the corresponding period of 1914 has, of course, been entirely 
wiped out. 


Continental.—lITALy.—Messrs. Aroedi Grippa e Ca., 
engineers, of Milan, have submitted & scheme to the Italian Ministry 
of Publio Works for the electrification of the secondary and 
complementary railways of Sicily. The scheme has heen drafted 
by the Engineer Chauffourier. The network proposed to be elec- 
trified comprises 11 secondary lines, with two branches, serving 
25 cities and towns; and 7 complementary lines, with two branches, 
serving 28 cities and towns. The estimated present coal con- 
sumption on this network is 70,000 tons, of a value of £140,000, on 
which a saving of £40,000 would ba effected were this network 
electrically worked. Owing to the extent of the network, the 
scheme advocates the adoption of single-phase working at 11,000 
volte The distribution is to be made from a transformer and con- 
version station at Nicosta, which will be supplied from the central 
station of the Società Elettrioa della Sicilia Orientale. Thissupply 
will be distributed at 50,000 volts to 14 sub-stations, where it is to 
be stepped down to 11,000 volte. The distribution network will 
be supported on iron standards. The modest working margin 
(£21,000) which the financial side of this large scheme shows 
hardly jastifies its realisation, says Г’ Electrotecnica. 


Dewsbury.—TRAMWwAY, ACCIDENT.—A runaway tram- 
car practically demolished a boot shop and a considerable portion 
of the Scarborough Hotel in the Market Plaoe, last week. 
Through some cause unknown, control was lost of an Harlsheaton 
car coming into the Market Piace down the Wakefield Road, whioh 
at that place is very steep. On previous occasions when cars have 
overrun the points, they have always been brought to a standstill 
on the setts. On this occasion the car ran down the hill at a great 

crossed the setts and crashed into the building. The shop 
under the hotel was ruined, the wall collapsing and the car 
embedded to a depth of 3 or 3 ft. The upper part of the building 
collapsed later in the day. Seven persons were injured, but, for- 
tunately, all are reported to be making satisfactory progress 
towards recovery. The lady conductor was injured in jumping off 
the runaway car. 


L. & S.W. Eleetrification.—It is announced that the 
first electric section of the South-Western Railway, between 
Waterloo, Patney, and Wimbledon will be opened for service on 
Monday next. A 20-minutes’ service will be given, the journey 
occupying 24 minutes, as compared with 30 minutes required. by 
the steam trains. 


Leeds.— FEMALE Lasour.—The Tramways Committee 
has given authority to the general manager (Mr. J. B. Hamilton) 
to arrange for the employment of women as tramcar conductors. 
The step bas been rendered necessary by the increasing shortage of 
male labour and a resultant curtailment of services. Where pos- 
sible, preference will still be given to men who are ineligible for 
military service. The women will be paid 5d. per hour, the same 
amount as is paid to the men on this work, and their week is 
expected to be one of 60 hours, making their wage 27s. 6d. There 
have been several hundred applications for the work. It is 
expected, also, that women will be employed as car cleaners. 


| 

London. — ЕкмлЕ Conpuctors.—The Metropolitan 
Police authorities have now announced their willingness to issue 
licences to suitable women to act as conductors of omnibuses and 
‘tramway cars, thus enabling the London tramways to fall into 
hne with the large provincial undertakings. | 


Manchester.—HaLr-YrARLY RETORT.— The working 
of the Corporation tramways undertaking up to September 30th 
resulted in a total revenue of £480,692, compared with £467,681 
and £470,754 for the correeponding periods of 1914 and 1913 
respectively, The working expenses were £278,106, compared 
with £295,448 and £287,449 in 1914 and 1913 respectively. To 
the working expenses for the half-year, however, there had to be 
added £45,522, in respect of war service allowances to men and 
dependents of men serving at the Front, and, in addition, there 
was £78,585 for intereat, sinking fund, &c., bringing the total 
expenditure to 4402218, compared with £372,351 and £858,778 
for the same periods of 1914 and 1918. The surplus was £78,479, 
as against £95,330 in September, 1914, and £111,976 in September, 
1918. The number of car-miles run was 9,485,921, compared with 
9,972,567 and 9,769,574 in the corresponding periode of 1914 and 
1918, but the revenue per car-mile was 12'023d , compared with 
11°0764, in 1914. The general revenue was 12'224d., as against 
11 252d. а year ago, and the expenses per car-mile were 7'073d., as 
against 7'109d. in the corresponding period of last year. It was 
stated at the meeting that of £23,500 raised for relief funds on. 
the tramway systems of the country, Manchester had contributed 


£14,000. 


Penang.—GxoRcE Town Tramways.— During the 
ninth year of operation, the munisipal tramways carried some 
5,600,000 passengers, as against the 4,900,000 in the previous year; 
504,000 oar-miles were run on the system which covers 111 single 
track miles. The total revenue amounted to $153,014 and the 
operating costs to $92 616 or 18 38 cents per car-mile. 


Perth.—Mr. W. G. Snell, Corporation Tramways 
manager, reports that for the past four weeks 162,918 passengers 
were carried on the cars, giving receipts amounting to £799, an 
increase over the same period last year of over £100. ° | 


Rochdale.—War WaceEs.—Following the second refusal - 
of the Tramways Committee to make a permanent advance of 
wages to tramway men in lieu of a bonus, the workmen's Trade 
Union has asked that the matter should be referred to the B. of T. 
for arbitration. The Tramways Committee has asked repre- 
sentatives of the Union to meet it this week on the matter. 


South Lanes.—CoLLision.—Two cars on the South 
Lancashire Co.'s tramway system, between Walkden and 
Little Hulton came into collision on Monday morning. The cars 
were travelling on a single line and a dense fog prevailed. Both 
drivers escaped injary, as did also the few passengers who were оп 
the cars at the time. 


TELEGRAPH and TELEPHONE NOTES. 


Revision of Tariffs.— In the House of Commons last 
week, the Postmaster-General stated that the increase in the 
charge for ordinary 12-word telegrams from 6d. to 9d. had been 
accepted by the country without protest. Short-distanoe telegrams, 
which were remunerative, had been largely replaced by telephone 
messages, whilst long-distance telegrams, which did not pay, had 
increased in number. Nevertheless, the cost of telegrams on the 
average was slightly under 8d. each, compared with 8d. іп 1885. 
The total loss on the telegraph service was £1,200,000 a year, The 
Prese had objected to the proposed increases in the rate for Press 
telegrams, and these had been revised, and would not come into 
force until the end of next year. The present cost of Press tele- 

в by day was 18. per 75 words for the first copy and 2d. for 
each additional copy, and as nine-tenths of the telegrams were 
sent at the copy rate, the average receipts for Press telegrams were 
only 8d. per 100 words by day and 1d. by night. Sixty per cent. 
of the Press telegrams were rent at the day rate, and only 64 per 
cent. of them were published. The additional revenue expected 
from ordinary telegrams was £410,000, and from Press telegrams 
£60,000. The Post Office expected also to effect a saving of 
£70,000 a year owing to the reduced traffic, and hoped to increase 
the saving to £200,000. Eventually, the improvement in revenue 
and reduced expenditure should amount to about £740,000. In 
future the Press rate will be 1s. per 60 words by day and 80 words 
by night, and 3d. per additional copy. 


Cable Repair.—The submarine cable which connects 
Mall, Coll, and Tiree with the mainland, and which was inter- 
rupted on August ?3rd, has been repaired, and communication now 
goss on by the usual channels. During the six weeks of inter- 
ruption the wirelees stations on the West Coast maintained com- 
munication. 


Australia.— It has been decided by the Federal Govern- 
ment to transfer the wireless branch of the Postmaster-General's 
Department to the control of the Minister of the Navy. 


Wireless Telephony.—We understand that the suc- 
cessful experiments which resulted in telephonic communication 
without wires between Arlington and San Francisco were carried 
out jointly by the American Telephone and Telegraph Co. and the 
Western Electric Oo., in co-operation with radio statione under the 

urisdiction of the U. S. A. Navy Department. 
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OPEN. 


` Australia, — December th. P.M.G.’s Department 


(various States). Non-enorusting zinos, carbon and manganese 
powder, manganese chleride, chloride of ammonia, porous pots 
(2 in.). outer j jars for cella, carbon blocks, resistance boxes of 5,000 
ohms, kc, Sée "Official Notices October 15%Ы, 

,SxpNEY.—December 6th. Municipal Council. 33,000-хо16 out- 
door transformers and switchgear. Specifications (10s. 6d.) from 
Eleotric Light Department, Town Hall. 

December 20th. Metropolitan Board of Water Supply and 
Sewerage. Centrifugal pumps and electric motors at the Marrick- 

ville low-level pumping station. 

November 4th.—P.M.G. 58 miles lead-covered cable (11 items). 

January 12th, 1916. N.S.W. Railway and Tramway Department. 
Two water-tube boilers. &c., for the Zara Street power house, 
Newcastle. See issue of October 8th for further particulare. 

January 31st, 1916. Three electrically-operated railway freight- 
car transferers, for Jones Bay wharfage, Pyrmont. Partioulars 
from Engineer-in-Chief of the Harbour Truat, Circular Quay. 

MELBOU BNE.—Deocember 14th. Deputy Р. M.G. Eleven sections 
of a lamp-signalling trunk-line switchboard, and other material 
necessary. for increasing the equipment of Melbourne trunk 
exchange from 108 to 240 lines. Schedule 1.207.“ 

December 14th. P.M.G. For delivery in all States, 18,670 
common -battery wall pattern telephones, manufactured in Australia. 


Sohed. No. 1.264, 

January 5th, 1916. Installation of automatic aprinklers and 
thermostats at Jolimont car-shed. Chief Storekeeper, Railway 
Offices, Spencer Street, Melbourne, 

PERTH.—December 8th. 294 accumulators, and помет board 
complete, for P.M С.'в Dept. See “ Official Notices October 8th. 

Bradford, — November 13th. Corporation, Twelve 
months’ supply af lamp fittings, insulating material and tramway 


stores for the Tramways Committee. Specifications from the 
Tramway Offices, 7, Hall Ings. 


Cape Town.— November 5th. Corporation. One 
4,000-K.v.A. (or alternatively smaller or larger, according to 
whichever can be delivered earliest) steam-turbine-driven alter- 
nator ; also one 1,000-kw. converting plant. Specifications, &., 
from Мевате. Davis & Soper, 64, St. Mary Axe, E C.“ 


Dublin.—October 25th. Corporation. Alterations and 
additions to electric lighting of public baths and wash-housee, Tara 
Street. Specifications from the City Electrical Engineer, Fleet St. 

November 4th. Great Northern Railway Oo. (Ireland). Twelve 
months’ supply of stores, including a number of electrical items. 
Ree “Official Notices Ootober 15th. 


Glasgow.— The chief electrical engineer has been 
authorised by the T.C. Electricity Committee to order transformers 
un „ to put down in munition works, at an estimated 

of £1,777, 


Grimsby.— November 4th. Corporation. House ser- 


vice boxes (lead), and fittings ; house fuse boxes and fittings. See 
" Official Notices to-day. 


Lanark.—November 1st. The District Committee of 
the Middle Ward of the County of Lanark invites tenders for 
executing the electric lighting works at Hairmyres Colony, East 
Kilbride. Schedules from the consulting engineer, Mr. William 
Arnot, 163, Hope Street, Glasgow. | 


London.—November 8rd. L. C. O. Installation of 198 
wiring points, 240 lighte, at Thornfield Road Elementary Sohool, 
Coverdale Road, Hammeramith, W. See “ Official Netices” to-day. 

HAMMEBSMITH. —Ouvtober 26th. Borough Council. Supply of 
150 tons per week of through and through free-burning Welsh 
steam coal for the hand-fired boilers at the electricity station. Mr. 
G. G. Bell, Borough Electrical Engineer, Electricity Works. 


Manchester.—October 27th. (a) Coal conveying plant, 
new coal hopper, &c. ; (ö) water cooler ; (с) two electrically-driven 
circulating water pumps; (d) turbine-driven boiler feed pump for 
the Electricity D-partment. Specifications, &o. (£1 18), from 

‚ F. E. Hughes, Secretary, Electricity Department, Town Hall. 


New Zealand, — DUNEDIN. — November 8rd. City | 


Council. Insulated and bare copper wire for a period of two „ears. 
November 3rd. City Council. One 3. 000-volt regulator.“ 


Spain.— November 15th. The municipal authorities of 
Noblejas (Province of Toledo) are inviting tenders for the conces- 
sion for the eleotric lighting of the town during a period of five 
years. 


York,—October 28th. М.Е. Railway. Six or twelve 
months’ supply of telegraphic apparatus, wire, and line stores. 
See “ Official Notices " October 15th. 


Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London, 


OLOSED. i 


Саре Town.—For the supply of low-tension feeder cable 
joint boxes and disconnecting pillara for the Corporation electric 
lighting department, six tenders were received. The thres lowest 
are as follows :— 

> Biemens, Ltd.—Cable, £4,824; straight through bores, £86; end bores, 
£89: total £4,999. 

S.A. General Electric C». —Cable, £4,674; straight through boxes, £74: 

end box :s, £62; total £4,810. 

Telegraph Manufacturing Co. — Oab!e, £4,780; straight through boxes, £5; 

end boxes, £10; total £4,878. 


Ia order to make Mesars. Siemens's tender comparable with the 


‚ other tenders received, it was necessary to add a figure to allow for 


the rise in both copper and lead, and also a figure for increased 
freight and insurance. These figures brought the total tender to 
£4,667, which was finally accepted. With regard to two discon. 
necting pillara, the only tender reseived was that of Mean 
Siemens, Ltd, for £172, and that also was accepted. 


Colchester.—The T.C. has accepted the tender of 


- Messrs. Mellonie & Goulder, Ltd., for 250 tona of Oress well screened 


nut coal for the electricity worka, at £1 48. 61. per ton. 


Glasgow.—The Tramways Works and Stores Committee 
has recommended acceptance of the following :— 


Special trackwork.— Edgar Allen & Co., Ltd. 
Bwitchboard for head office.—Mavor & Coulson, Ltd. 
Electric heaters for Govan depót.—Archd. Watson & Co. ; ; Crampton and 


Co., Ltd. 
Woodworking machine irons.—C. D. Monninger, Ltd. 


Government Contracts, — List of new contracts fcr 
September, 1915 :— 
War OFFICE. 


Distribution boards. Cable Accessories Co., Ltd.; Cranmer & Cheshire; 
Dorman & Smith ; E.M.F. (1914), Ltd.; Forward Electric Co., 141.; 
Galsworthv, Ltd. ; General Electrio Co., Ltd.; D. Hulett & Co., Lid. 
Ingram & Kemp. Ltd. ; КА Engineering Со. 9 e Lynes: 
Sun Electrical Co., Ltd. : Whitehouse & Co, 

Eleotrío cables and wire.—B. 1 4 4 Helsby Cables, Lu Ceaigpark Ке: 
Cable Co., Ltd.; J. Frankenburg & Sons, Lid. ; A. "Green, Ltd.; 
G.-P. & Telegraph We Works Co., Ltd.; Johnson & рүн, Ltd.; к 

1 Electric Cabl | Ltd.; Bt. Helens Cable & Rubber Co, Ltd.: 
xonia Electrical MES Co., "Ltd. ; H. W. Smith & Co., Ltd; Ward 
and Goldstone ; Yorkshire Cable Co., Ltd. 

кек г апа parts, —J. C. Fuller & Sons, Ltd.; Siemens Bros. ard 


Electric lamps.—Bulpitt & Sons, Ltd.; Edison & Swan U. N. L. Co., Lid 
E. Griffish & Sons, Ltd.; А. Lyon * Wrench, Ltd. 
Lamps and lanterns.—C. Collins, Ltd. ; General Electric Co., Lid. 
Hioks & Sons, Ltd.; Jones & Foster, Ltd.; Kitson Empire Ligbünr 
Co. ; Lyon & Wrench, Ltd.; G. Polkey, Ltd. ; Pope's Bleciric Lamp 
Co., Ltd.; Rippingill's Albion Lamp Co., Ltd. ; W Lid. 
Eleotric lighting.—H. M. Gun Wharf, Devonport: W. G. Heath ё Co. 


"Impia OFFICE. 
Cells.—Chloride Electrical Storage Co. 
Core.—Siemens Bros. & Co., Ltd. 
Insulator caps.—Bullers, Ltd. 
Switchboard.—Peel-Conner Telephone Works, Ltd. 
Wire.—Shropsbire Iron Co., Ltd. 
Wireless telegraph apparatus. —Marconi's Wireless Telegraph Co. 


Н.М. Orricz oF Works. 

Yudcandeicent ee lamp mp supply to August 81в1, 1916.—British Thomson 
Houston Oo., Dick, Kerr & Co., Ltd.; : Pope’ в Eleotric Lamp Со, 
Ltd.: The 224. Electric Lamp Mig. Co., ' Ltd. ; Foster Engineeri»; 
Co., Lid. 

Post OFFICE. 

Protective apparatut.— Walters Elec rical Mfg Co., 

Telephone apparatus.— British L. M. Ericsson Mfg. (CS Ltd. ; Peel - Conner 

ele вове Works, Ltd.; siemens Bros. & Co., Ltd. ; : Western Electric 


Co., 

бора в cable.— Eastern Telegraph Co., Ltd. ; I.-R., G- P. & Telegraph 
Works „Ltd.; Teleg.aph Construction & Maintenance Co., Lid. 
Union Cable Co. 

Battery cells.— Siemens Bros. & Co., Ltd. 

Chloride of ammonia.— Brunner. Mond & Co. 

Telephone oords.—London tlectric Wire Co. & Smiths, Ltd.; Phan 1 
Telephone & Electric Works, Lt j.; Siemens Bros. & Co., Lid. 

Metallic fierent. —British Thomson-Houston Co. 4 Ltd.: Edison & Swan 

E. L. Co., Ltd.: General Electric Co., Ltd.: Siemens Bros. упат: 

Works, Ltd. 

Telephone lamps.—General Electric Co., Ltd. 

Bronze wire —Е. Smith & Co. (incorporated in the London Blectric Wire 
Co. & Smiths, Ltd.). 


Holmfirth,—The District Council has accepted the 
tender of Messrs. Roy & Co. for the supply of a cooling tower and 
a water tank at the new electricity works 


Londen.— METROPOLITAN WATER BOARD.— Тһе follow- 
ing tenders have been accepted :— à 
Edison & Swan United B.L. Co., Ltd.—Fuseboards in cast-iron cases, £f 
Callender's Cable & Construction Co., Ltd.—Coils, 110 yds., taped and 
braided, V.I.R., 600 megohm grade, ' £11 6. 
Bterling Telephone and Electric Co., Lid. —Bpecial stethoscope receive! 
oases, ESB. 

L.C.C.—The Council has received the following tenders for the 
supply of an electric lighting main in connection with the lighting 
of refuges on the Victoria Embankment :— 

W. T. Henley's Telegraph Works Co., Ld. есере) zu 
Gallender's Cable & Construction Oo., Lid. 

B I. & Helsby Cables, Ltd. T ‚з Е oe ss 117 
W. T. Glover & Co., Ltd... v sà ar 118 

The following tenders have been received by the London 
Education Committee for installing electric light at the Winchester 
Street School, Finsbury :— 

Napier, Kimber, Ltd. АР e #110 


(alternative) . . (accepted) 101 
Alpha Manufacturing Co. 146 


Automobile & 5 Equipment C Com, 24 sg MEDI 
A. Hawkins & Bons . „„ P ПВ 
Tredegare, Ltd. uc vs Vs - 64 .. 172 
Titan Lift Co, Ltd. е ze КЕ i x .. RI 
G. Weston & Bona, Ltd. г We x . 2g 
T. W. Vaughan & Co. (1914), Ltd. E 241 


The Education Committee has Beid. slaai ов Меге. 
Defries & Goldman, Ltd., for additional allowances on their con: 
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ight at four schools, owing to the 
increase in the price of ma between the time of the accept- 
ance of their tenders and the commencement of the work. During 
the Commftee's recent recess the chairman, as a matter of 
urgency, approved conditionally the undermentioned allowances :— 
Woolmore Street, Poplar, 20 per oent. ; Star Lane, Falham. 10 per 
dent.; Senior Street, Paddington, 10 per cent, ; The ‘' Victoria,” 
Hammersmith, 10 per cent. 

The Committee, in February, 1914, accepted the tenders of 
Mesers. A. Hawkins & Sons, amounting to £369, and the Alpha 
Manufacturing Co., amounting to £463, for installing electric light 
in the Ranelagh Road, St. George, Hanover Square, and Vernon 
Square, Finsbury, schools, respectively. Mesers. Hawkins & Sons 
now submit a claim for £13 108. in respect of the increased cost of 
materials consequent on the war. The Committee considers the 
claim reasonable, as, owing to the strike in the building trade, it 
was not possible to give the order to commence until the following 
September. The Alpha Manufacturing Co. have also submitted a 
claim for delay under similar circumstances, and have agreed to 
arcept the sum of £13 102. in settlement. 


Malvern.—The U.D.C. has accepted the tender of the 
South Wales and Cannock Ohase Coal and Coke Oo., for the supply 
of boiler slack to the electricity works for a year. 


 Margate.—The T.C. has accepted the tender of the 
Rapid Magnetting Machine Co., Ltd, at £185, for a magnetic 
separator for the dust destructor, comprising one electro-magnetic 
separator, one 10-amp. dynamo, а 1 H.P. motor and starter, and a 
switchboard, including fixing. 


Muizenberg (Cape Province).—The following tenders 
were received for electric lighting and bells at a new boarding 


tracts for installing electric 


house :— 
Light. Bells. 
jde > 8220 9 
ge reete e MO Um 
gham $ М : 
Koch & Dixie .. a 2 M 65 
R. G. Jack & Bon 883 e 


Newport (Mon )—The 9 Electricity Com- 
mittee has received the following tenders for the supply of con- 
verting plant: 


w. capacity. 

British Thomson-Houston Co., Ltd. — 2 950 81,123 
Alternative (accepted) 9684 1,178 
British Electric Transformer Co., Lid. sė : v 297 
Genera! Eleotric Oo., des 9 5 а «dé Vs 800 1,081 
Alternative КА ae = se o 500 1,616 

+ Bruce Peeb'es.. es m E EN B50 1,890 
British Westinghouse 00. oe ae a ИЗ 800 , 1,809 

_ Siemens Bros. Dynama Worki ee i ao "me 1800 1.255 
Blackburn Corporation (second-hand aera oe 20 670 


The Electricity Committee has resolved to accept the alternative 
tender of the British Thomson-Houston Co., Ltd., with an 
extra-high-tension 6,000-v. feeder panel, subject to the price being 
satisfactory. 

The Electricity Committee has approved the action of the 
engineer in obtaining 100 to 120 tons of coal from Messrs. James 
and Emannel at 13s. 6d. per ton, and has resolved (1) to accept the 
n " lot offered by the firm at 13s., and (2) to contract for the 
following ооа! for delivery up to August next :— 


James & Emanue!.—8,500 tons of Tirpentwys. 18s. 8d. per ton. 
Crumlin Valley сое Litd.—1,000 tons of Haffodyrynys, 18s. 94. per 1 ert 
Рагне Jones & Co., td.—2,500 tons of Mynydd Black Vein, 18s. 


per to 
Bedwas Navigation Collieries Co., Ltd.—2,500 tons of Bedwas small, 


168. 4d. per ton. 
It is also proposed to purchase 150 tons of Messrs. Jo Ae ges 
and Co.'s " washed" small ooal, at 16s. per ton, in order that the 
engineer may be in a position to report эл to the properties of 


Ramsbottom.— The U. D. C. has accepted the tender of 
Messrs. J. Wolstenholme & Son for a motor and pump for lifting 
sludge at the sewage disposal works, for £241. 


‘Stratford-on-Avon.—The Joint Hospitals Committee 
has accepted the tender of Messrs. Booth & Bomford, Ltd., for the 
installation of internal telephones at the hospital. at 218. 


Sunderland. The T. C. has accepted the following 
tenders on behalf of the Electricity and Lighting Committee : 


Ferranti, Ltd.—1,500-xw. E. H. r. cubicle. 
Dearborn Chemical Co., Chicago. —900 lb. Dearborn Water Treatment. 
Brunner, Mond & Co., Ltd. — Alkali, 


Tynemouth.—The Electricity Committee has accepted 
the tender of the Cowpen Coal C »., Ltd., for ооа]. 


West Bromwich.—The T.C. has accepted the. tender 
of Mesers. R. H. Longbotham & Co., of Wakefield, for a second-hand 
turbo-alternator and generating plant; and that of Messers. Field 
and Bradley for 3,000 tons of slack coal for the electricity works. 


Worcester, —The Electricity Committee of the T.C. has 
accspted the following fuel contracts : — 
nderwood — 
U are с! ио Rei =100 fons Birch Coppice best screened beans or 


South Wales and Cannook Chase Goal Co.—1,920 tons of High] 
bright slack, 11s, 6d. per ton. : ко 


$ 


FORTHCOMING EVENTS. 


Junior institution of 3 October Vod. At B p.m. At 
80, Victoria Street. per on ''Bafety Precautions for Transmission 
Machinery,” by Mr. W. V. H. Oappe. 

Oot. 29th. At 6 p.m. Paper on '' Electric Clocks,” by Mr. W. B. Prince. 

Physical Society of London. Ку, October 88nd. At 5 p.m. At 
Imporial College of Science, 8. W. Papers. ©, 

Manchester Association of Engineers. —feturday, October 98га. At Grand 

Hotel. AYONA Bireet. Paper on Notes on Some Recent Researches,” by 
Prof. J. E. Petavel. 

Institution of Electrical Engineers (Western Local Seetion).—Monday, 
October 35th. At 5.80 p.m. At Merchant Venturers’ Technical College, 
Uaiversity of Bristol. Address by the Chairman, Mr. D. B. Roberts 

(Birmingham Local Section).— Wednesday, October 27th. At? 
PL the University, Edmund Street. Chairman's address, by Col. F. 


Post. Office Telephone and Telegraph Society.—Monday, Ootober 25th. 
6680 p.m. As tbe I. U. E., Victoria Embankment, W. O. Presidential 
Miro by the Postmaster-General, followed by an address on ''Tele- 
phones, Provincial Organisation and Development,” by Mr. R. A. 


Alzell. 

Institution of Mechanical Engineers.—Friday, October ath. A8 8 p. m. 
At Institution of Civil Engineers, Great George Street, 8. W. Thomas 
Hawksley” lecture on The World's Sources of Fuel and Motive Power,” 
жы Dr. D. Clerk, F. R. S. 

at Coast TustituHon et Engineers and Shipbuilders.—Fridey 
9 er 80 p.m. At Bolbeo Hall, Newoastie. Genera 


Меен," 

University College (University of London).—Friday, October sb, 
At 5 p.m. First of six leotures on Lo Biectric Heating and EMectrio 
Farneces,’ > by Prof. J. A. Fleming, F. R. . 

Association of Mining Electrical Engineers (Lancs., | Cheshire and 

Staffs. Branch).—Sasarday, October 80th 30 p.m. As 

UCET DE 
x. G. tle г on “ Collie eotric i T. 

will be discussed ii d : 


| NOTES. 


Beattie v. Barton-Wright.—Judgment in this cage, & 
report of the opening stages of which appears in our “ Legal” 
columns to-day, was given on Wednesday, the plaintiff being 
awarded £48 1s. damages. 

Dockyard Overtime. — DISCHARGE OF ELECTRICAL 
WORKERS —The discharge of six electrical workers from Porta- 
mouth Dockyard formed the subject of a question which was 
asked in the House of Commons by Mr. Chas. Duncan, М.Р. He 
inquired of the First Lord of the Admiralty whether he was aware 
that the only offence brought against the men was their refusal to 
work overtime until 10 p.m. because sufficient notice had not been 
given; and that the men had been working from 7 a.m. until 
9 p.m., and it was not until they were leaving work that they were 
informed that they had to remain until 10 p.m. Mr. Dunoan aleo. 
wished to know whether the First Lord was aware that one man 
named Henderson had not been paid a bonus to which he was 
entitled, the reason given being that Henderson's offenoe was 
aggravated by other offenoes, which had not been indicated, and 
of which the man himself had no knowledge : and whether the 
First Lord would have further inquiry made into the case, and 
reconsider whether the discharge of these men ata time like the 
present was justified by the offence committed. “ My hon. friend 
may rest assured," replied Dr. Macnamara (Parliamentary Secretary 
to the Admiralty), that it is our desire that as long notice as 
possible should be given to the men concerned when overtime is 
required, but he will realise that the exigencies of the Service 
make it inevitable that the notice should sometimes be short. In 
the present case, the 200 men concerned, who were already on 
overtime, were warned from 7 p m. onwards that an extension of 
overtime from 9 p.m. to 10 p.m. would be required of them, the 


. amount of notice given being all that was possible in the circum- 


stances, No doubt some time elapsed before all the men concerned 
reoeived notice, The six men referred to by my hon. friend were 
the only ones who failed to respond. Their cases have been very 
carefully considered, and I see no grounds for revising the decision 
arrived at.” 

S. A. Power Station Fire.—A fire which might have had 
very serious results to the Transvaal mining industry, broke out on 
September 9th at the Robinson Compressor Station, near Fordsburg 
The prompt work of the brigade prevented any very great damage 
being done. The firemen were at first requested by the engineer- 
in-charge to stand back, as some of the oil had fired in the tanks, 
and a switch had ignited, rendering the situation dangerous to 
firemen. After consultation, however, the firemen went inside 
-with wheelbarrows loaded with sand. They descended into the 
basement, and shovelled the sand on the burning tanks behind the 
switchboard, in the hope of putting out the fire. As this did not 
succeed, they next set to work with water, and after an hour the 
trouble was over.— Cape Times. 


Metropolitan Association of Electric Tramways 
Managers.—A meeting of the members of this Association was 
held on Friday, 15th inst, at the Municipal and County Club, 
Whitehall Court, S. W., when the following were present :— Messrs. 
Ulimann (East Ham), chairman ; Schofield (Leyton), vice-chair- 

man ; Moffet (West Ham) ; Mackinnon (London United) ; Hammond 
(Metropolitan Electric); Mason (South Metropolitan) ; and 
Goodyer (Croydon), hon. secretary. Lot ters of inability to attend 
were received from Messers. Fell (L.C.C.); Bruce (L. C. C.); Murray 
(Walthamstow); and Stokes (Bexley). Messrs. Ullmann and 
Sohofleld were re-elected chairman and vice-chairman respectively, 
and Mr. Goodyer was re-elected hon. secretary. Various matters of 
interest were discussed, 
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British Association Committee on Fuel Economy. 
——As an outcome of the recent Manchester meeting, the British 
Association has invited the following gentlemen to serve on a 
Committee to consider and report upon the question of fuel 
economy (utilisation of coal and smoke prevention), from a 
national point of view :—Prof. William A. Bone, F.R.S., of the 
Imperial College of Science and Technology, London (chairman) ; 
Mr. E. Р. Simon, chairman of the Manchester Air Pollution Com- 
mittee (secretary); Profs, P. P. Bedson (Armetrong College, New- 
castle-on-Tyne); J. W. Cobb and J. B. Cohen, F. R. S. (Leeds 
University): Н. B. Dixon, F.RS. (Manchester University) ; 
Thomas Gray (Royal Technical College, Glasgow); Н. S. Hele- 
Shaw, F R. S. (London); L. T. O'Shea and W. P. Wynne, F. R. S. 
(Sheffield University) ; and Richard Threlfall, F.R S. (Birmingham); 
together with Dr. G. T. Beilby, F.R S. (Glasgow); Mr. Ernest 
Bury : and Dr. J. E. Stead, F.R.8. (Middlesbrough and the Cleve- 
land District). The Committee, which is empowered to add, if 
necessary, to ita members, has been selected so as to include repre- 
sentative chemista, engineers, and technologists from all the prin- 
cipal industrial areas, 


Plant Inauguration at Stepney.—On Thursday last 
week, the extensive additions recently made to the Stepney 
Borough Council's generating station at Limehouse were inaugu- 
rated by the Mayor, Mr. H. T. A. Chidgey. Before calling on the 
Mayor to start up one of the new turbine sete, Ald. Kiley, chair- 
man of the Electricity Supply Committee, commented on the 
extensive progress made by the undertaking during the last few 
years, „апа the low average prices charged in the borough. 
Councillor Prevost, on behalf of those present, thanked the Mayor 
for the assistance he had rendered, while Councillor Gordon, in 
seconding the vote of thanks, paid a tribute to the work carried 
out by Mr. W. C. P. Tapper, the borough electrical engineer, and 
his staff. The new plant, which we hope to describe in detail at a 
later date, consists of two 5,000-Kw. Escher-Wyss impulse type 
tarbines coupled to Brown-Boveri three-phase alternators gene- 
rating at 6,600 volts and 50 periods. The sets are capable of sup- 
plying 25 per cent, overload for two hours, and 50 per cent. for 
half an hour; the speed is 1,500 R.P.M., and the full-load steam 
consumption about 13:3 lb. per Kw.-hour. The surface con- 
densers, also by Messrs. Escher-Wyss, have gteam-turbine-driven 
auxiliaries, and a Heenan & Froude rotary cooler is installed for 
cooling the circulating air to each alternator. Between the 
alternators & 1,000-Kw. Peebles motor converter is installed. 
Th^ switchgear for the new plant is of the Reyrolle iron- 
clad type, 
regulators and electrical governor control are provided. In the 
boiler house four new Howden 33,000-lb. boilers have been 
installed, fitted with underfeed stokers of the moving grate type, 
worked in conjunction with hot-air economisers, forced draught 
and Prat induced-draught chimneys. The coal-handling plaut has 
also been extended by the addition of a new telpher of Mesars. 
Strachan & Henshaw's make, and an electric jib crane, while other 
extensions include new feeders and sub-station plant. Consider- 
able building extensions were nacessary to accommodate the new 
machinery, which, in view of the bulk supplies to be given to the 
Shoreditch aud Bethnal Green areas, the rapid growth of the 
demand in Stepney, and the reciprocal supply arrangement with 
the Poplar Council, will probably only meet expected requiremente. 


The cost of the extension scheme is understood to have been about 
£140,000. | 


Charge of Stealing Electrieity.—Before the Guis- 
borough Bench on 18th inst., T. W. Barker, carrying on business as 
Hallimond & Co., ironmongers, Saltburn, was fined ten guineas, 
including costs, on a charge of stealing electricity. Mr. P. H. 
Monks prosecuted on behalf of the Cleveland Trust, Ltd. Accord- 
ing to the report in the North-Eastern Daily Gazette, it was stated 
that for three months prior to July 1st defendant had had a con- 
tract with the company to supply at a fixed charge, plus 1d. per 
unit. For some resson or other the defendant was not satisfied 
with the contraot, and terminated it in favour of one to pay 6d. per 
unit. When the company's collector visited defendant's premises 
it was found that only 30 units had been consumed during the 
last quarter, whereas, in the corresponding quarter of last year, 
195 units had been used. On asking how this had come about the 
collector received the reply that he was very sorry, and offered to 
pay for the electricity. The amount of electricity consumed, and 
not accounted for, was valued at £8 2a. 6d. The method adopted 
had been to remove a bolt and insert a piece of wire, described as 
a  sprag," which bad the effect of retarding the disk which 
measured the current. Mr. Charles Thompson, manager, stated 
he paid а surprise visit, with Sergeant Brough, on October 9th, 
and found the meter covered with cardboard. It was found that it 
had been spragged. Defendant expressed sorrow, and offered to 
pay for the electricity consumed. When the meter was being 
removed Barker offered the manager £100, but the latter replied 
he would not take ten times that amount. Mr. A. E. F orbes, for 
the defendant, stated that his client had been an "inglorious 
fool." Defendant had had some differences with the company, and 
foolishly thought to get his own back." 


. The Ward Special" Electric Vehicle.—We аге 
intormed by the Kriéger Electric Carriage Syndicate, Ltd., of 
184, Gillingham Street, S.W., that a "Ward Special" electric 
can now be inspected on their premises. The Ward Special“ 
was illustrated and described, and performance data were given, 


in an article on ' A Low- priced Electric Vehicle," which appeared 
In our issue of July 16th last, 


and, in addition, Brown-Boveri automatic field 


Institution and Lecture Notes.—Rontgen Society. 
his Society ів not making any changes in its meeting arrange- 
ments for the coming Session. The gatherings are held on the 
first Tuesday in each month until June next, at the Institution of 
Electrical Engineers, Probably about 20 per cent. of the members 
are with the Forces or doing service in military hospitale, The. 
Session will open with a Presidential address, on Tuesday. 
November 2nd. During the recess the Council has been occupied 
in formulating & set of rules or recommendations for the pro- 
tection of X-ray operators from the dangers attending the 
use of X-rays, and these will be issued shortly. They will 
be in the form of a card for hanging upon the wall of the 
laboratory, &o. The October number of the Journal of the Society 
contains a photograph of the retiring President, Sir A. P. Gould, 
the report for last Session, a list of the officers, and a list of 
members. Mr. J. H. Gardiner, F.C.S., is President for 1915-16, 

Institution of Electrical Engineers (Western Local 
Section.—This Section holds its first meeting of the Session next 
Monday evening, in the Merchant Venturers' Technical College, 
Bristol. The chairman, Mr. D. E. Roberts, will deliver an address. 

(Yorkshire Lecal Section).—The following arrangements 
are included in the programme for the first half of the 
Session :— | 

November 10th.—Chairman's address and Smoking Concert. 

DE PUE рег ор ^ Difficulties of Design of High-Speed Generators," 

January 13th, 1916.—Paper on The Design of High-Pressure Distribution 
Systems, by Mr. J. R. Beard. 

Mr. J. D. Bailie is the hon. secretary. 

(Glasgow Local Section.)—The provisional programme for 

this Section is as follows :— 

November 9th, ee eee Inaugural Address. 

December 14th, iaburgh.—Paper by Mr. G. Wilkinson on Electric 
Heating ; its Present Position and Future Development." 

January llth. 1916, Glasgow.—Paper by Prof. Magnus Maclean and Mr. 
D. J. M'Kellar on Distribution and Rise of Temperature in Field 
Coils.“ (Part 1I) 

February 8th.—Edinburgh. 


March 14th.— Glasgow. 
April 11th, Glasgow.—Annual general meeting. 


Mr. Joseph Taylor is the hon. local secretary. 

(Birmingham Local Section).—It has been decided that 
whilst it is impossible to hold. the usual number of meetings during 
the coming session, the work of the Section shall be continued, 
and monthly meetings аге to be held duriaog the first half of the 
session, as follows :— | 

Wednesday, October 27th.—Chairman’s Address, by Col. J. F. Lister. 

Wednesday, November 24th.— Prof. A. B. Field, on '* Difficulties of Design of 

High-Speed Generators.” 


Wednesday, December 15th.—Mr. J. D. Morgan (the Hon. Seo.), on Notes 
on the Ignition of Explosive Gas Mixtures by Electric Sparks.“ 


The meetings will commence at 7 o'clook, instead of 7.30 o'clock. 


University College, London. — А series of six advanced 
lectures on ‘Electric Heating and Electric Furnaces” will be 
given by Prof. J. A. Fleming on Fridays, at 5 p.m., commencing 
to-day. The course is o to non-members of the University. 
Applications for tickets should be made to the Secretary, University 
College. 


Fatality.—At Brixton, on 13th inst., an inquest was 
held into the death of Thomas Edward Green, aged 24, an electrical 
engineer, lately employed by the South London Electric Supply 
Corporation, Ltd., at Coldharbour Lane, Camberwell. According to 
the report of the matter in the Morning Advertiser, evidence was 
given by Mr. Е. Н. Ulman, the resident engineer, who said that on 
the previous Thursday morning the deceased, who was a fully com- 
petent man, went into one of the cells to dust the -insulators. 
Shortly afterwards witness heard a peculiar noise, and, upon going 
to ascertain the cause, found the deceased leaning over the live 
conductors with his clothes on fire. Witness made everything 
" dead," and extricated the unfortunate man, who was at once 
taken to King's College Hospital, where he died the following day. 
Witness was of opinion that the deceased, who was standing on 
some steps, slipped and fell forward whilst looking to see if any 
dusting was required. He did not think Green had started dusting, 
as his feather duster and rubber gloves, found on the steps, were 
not burned. Before he had started the work the deceased would 
have pulled out the isolation switch and made the cell dead.“ 
Deceased said, I slipped, and do not know what I've done." If 
Green had pulled out the isolation switch the accident could not 
have happened. He fully understood the work, and was next in 
charge during о absence from the worke. Не wasa careful 
man, and not at ‘All likely to take any unnecessary risk. The 
isolation switch and the switch cell, where the deceased was found, 
were quite apart, and the deceased should have gone to the isolat- 
ing switch first and pulled it out. That would have rendered the 
switch cell dead.“ and, as he had not done this, witness did not think 
he intended to start dusting, but that he was simply looking into the 
cell, Dr. C. Baines. of King’s College Hospital, stated that the 
deceased was severely burned about the face and upper part of the 
body. Death resulted from shock and syncope due to the burns. 
Deceased stated that he got mixed up in some electric wires. The 
jury returned a verdict of Death by misadventure.” 


Lantern Slides for Lectures.— Messrs. Ed. Bennis and 
Co., Ltd., have a large number of lantern slides dealing with the 
development and present practice in connection with automatic 
stokers, coal elevators and conveyors, &., which they will be 
pleased to Joan to any responsible engineer for lecture purposes. 
Application for particulars of or the loan of the slides should be 
made well in advance of the lecture date to the firm at 28, Victoria 
Street, London, 8.W. 
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Inquiries, — A portable self-contained electric lamp 
equipment for a kinematograph (2,000 С.Р.) is wanted. Rotary 
switches with five pointe, for series-parallel connection, are 
inquired for. 


Appointments Vacant.—Switchboard attendant (278.), 
for Wakefield Corporation Electricity Works; electrical and 
mechanical engineer, for the Imperial Bacteriological Laboratory, 
Muktesar, India (350 to 400 rupees per month), age 25 to 35, by 
Director-General of Stores, India Office: junior charge engineer 
(£91) for York Electricity Works ; superintendents are required 
for a works in a leading British Dominion, for a number of elec- 
trical manufacturing departments; men who are employed on 
ri ныла work are not required. See our advertisement pages 

ay. ; 

Business Announcement.—Mr. S. G. Leach informs 
us that he has acquired from the Official Receiver the business of 
the Adnil Electric Co., Ltd., including premises, goodwill, fixtures, 
furniture, and stock-in-trade. He has formed a new company 
under the title of S. G. Leach & Oo., Ltd., to carry on the business 
at the same address, Artillery Lane, Е.С. He informs us that the 
company has no foreign interests, enemy or otherwise—direct or 
ne cem that the shareholders, directors, and staff are entirely 

Volunteer Notes.— ENGINEERING INSTITUTIONS’ VOLUN- 
TEER TRAINING CORPS.— 

Company Orders.—By Lieut.-Col. О. B. Clay, V. D., Commandant, 
for week commencing October 25th, 1915 :— 

Drills, 6.15 to 7.15 ; 7.15 to 8.15 p.m. 
Monday, October 25th.—Section 1, Technical ; Section 3, 
Squad or Working Party. 
Tuesday, October 26th.—Section 2, Technical; Section 4, 
Shooting. 
Thursday, October 28th.—Section 3, Technical; Section 1, 
Shooting. | 

Friday, October 29th.—Section 4, Technical ; Section 3, Squad 

or Working Party. 

Sections for Technical Drill will fall in at the Headquarters 
of London Electrical Engineers (T. F.), at 46, Regency Street, S. W. 

Sections for Squad, Signalling and Working Parties will fall 
in at the new Headquarters, Chester House, Eccleston Place, S.W. 

All Members who have not yet been measured for Uniforms will 
attend at Headquarters, on Friday, the 29th inst., for this purpose, 

E. G. FLEMING, 
: Company Commander and Acting Adjutant, 
3RD Batt. (OLD Boys) CENTRAL LONDON REGIMENT (VOLUN- 
TEERS).—Battalion Orders by Colonel 8. G. Grant (Officer Com- 
manding), Thursday, October 21st, 1915 :— 

Week-end Parades.—Saturday.—The Battalion will parade, as 
strong as possible, for Battalion Manceavres, at Hanover Gate, Regent's 
Park, at 2.30 p.m. Dress :—Uniform, with rifies and sidearms. 

Sunday.—7 a. m., Reveille. 10 a. m., Church Parade. 10.20 a. m., 
Parade under Company Officers. 2.15 p. m., Battalion Parade. 

Map Reading and Sketching Class.—Men detailed for this work 
should report themselves to Mr. Page at the Bridge over the Lake, 
KPE Hanover Gate, Regent's Park, at 4.15 p.m. on Friday, the 
2 inst. 

Musketry.—Satarday next, the 23rd inst, There will be shooting 
at both Acton and Bisley Ranges, as usual. Members proceeding to 
Bisley must report themselves to Sergeant Cotter, at the barrier of 
No. 9 Platform, Waterloo Station, at 12.45 p.m. 

Tuesday next, the 26th inst. Shooting at Acton, as usual. 

А. G. JOINER, Major and Adjutant, O. B. C. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and eges d 
also electric tramway and railway officials, to keep readers of t 
ELBEOTRICAL REVIEW posted as to their movements, 


Central Station Officials.—Mr. E. A. GrEAvES, who 

1s on the staff at Stockport Corporation electricity works, was 

married on October 9nd to Miss Winifred Bourne, daughter 

of i H. Bourne, formerly manager of the Cheadle (Staffs.) 
ailway. | 

The Basingetoke T.C. has increased the salary of Mr. G. 
BROADHCURST, electrical engineer, from £180 to £200 per annum. 

MR. A. H. Jones has been appointed charge engineer at the 

Dover Corporation electrieity works; and Mr. F. W. Davis 
a pupil at the works. 
_ The Colchester T.C. has granted permission for the follow- 
wg officials to join the Forces:—Switchboard attendants 
CHIGNELL and BrytH (Royal Engineers), and Inspector 
\Үвіснт, of the tramway staff. 

At the Regent’s Park Generating Station of the St. Pancras 
Borough Council on October 20th, Mr. S. Р. Соок was pre- 
sented with a case of pipes and a pouch, subscribed for by his 
colleagues at the King’s Road and Regent’s Park Station and 
many of the men, as a token of goodwill on his departure to 
take up the position of a senior shift engineer at the Nechells 
Power Station, Birmingham. Mr. FARRELL, assistant shift 
engineer at Regent’s Park Station, has been appointed shift 
engineer, and Mr. BROOEMAN, senior switchboard attendant 
at King's Road Station, has been appointed assistant shift 
engineer at Hegent's Park Station. | 


The Barnsley Т.С. has increased the salaries of the following 


assistants at the electricity works: — MR. T. W. Ніввевт, MR. 


C. MarrHEWS, and MR. C, PICKERING, each from £150 to £160 
per annum. 


General.—On 7th inst., the Liverpool staff of Simplex 


. Conduits, Ltd., gave a farewell dinner to their manager, Mr. 


E. PELHAM BENNETT, to celebrate his new appointment and 

romotion to the position of manager of the London and 
South of England district of the above company. The opportu- 
nity was taken to express their sincere regret at his departure, 
and in wishing him every success m his new sphere, Mr. 
Smith, of the Liverpool Branch, presented Mr. Bennett with 
а Dr cigarette case, suitably inscribed, on behalf of the 
staff. 

The many friends of Mr. A. V. GirkINs, the well-known 
electrical engineer, of 68, Victoria Street, Westminster, and 
Bankipore, Indis, end late of Elstown Works, Bedford, will, 
we are sure, regret to hear that he was very severely injured 
on Wednesday night last week. He is now in hospital in 
London, and is making slow but satisfactory progreas. Need- 
less to sav. he will welcome any letters froin old friends. They 
can be addressed to him at the office. 

Мг. H. В. Mils has resigned his position as resident 
electrical engineer with the Cali Hydro-Electric Light 
and Power Co. to take up a new appointment as construc- 
tional engineer to the Popayan Hydro-Electric Light & Power 
Co., Colombia, South America. 

Mr. G. WILSON, assistant to the Swinton and Pendlebury 
ees electrical engineer, has joined the Royal Flying 

Tps. 

Mr. RALPH J. JEFFERSON, of Aughton, who has just been 
gazetted a second-lieutenant in the 3rd South Lancashire 
Regiment, has been serving in the electric light department 
of the Lancashire Royal Fortress Engineers since 1913. 

Lieutenant J. А. BAKER, formerly an assistant electrical 
engineer in the traction department of the British Westing- 
house Co., till recently in the A.S.C. in France, is now officer 
commanding a heavy ‘armoured battery at the front. 


Roll of Honour.—Second-Lieut. LEONARD ELMSLIE 
ScHULTZ, 2nd Battalion Wiltshire Regiment, who was killed in 
action on 27th ult. near Hulluch, France, was secretary of 
Messrs. George Schultz & Co., Ltd.. London, E.C. 

Sapper Е. D. Row anpb, of the Royal Engineers, formerly 
in the telegraph department of the Bury Post Office, has been 
wounded in France, where he was engaged on telegraph work. 

Rifleman CEPHAS FRAIL, of the 12th Rifle Brigade, formerly 
on the clerical staff of Messrs. Hans Renolds, Manchester, has 
been killed in action in France. 

Captain GEORGE CRELLIN CARTWRIGHT, Hoyal Warwickshire 
Regiment, who was killed whilst gallantly rallying a company 
which had suffered the loss of nearly all its officers in * the 
great advance," was born in March. 1882, and graduated 
from the Central Technical College of the City and Guilds of 
London Institute. He served in the 2nd Scottish Horse in 
the Boer War, receiving the Queen's Medal with four clasps. 


Captain Cartwright went to New York after the Boer War 


and joined the student course at the Schenectady works of 
the General Electric Co. (U.S.A.). After completing the 
course in the shops, he took a position in the foreign depart- 
ment of the company. He was sent to Japan by the General 
Electric Co., where he remained three years, returning to 
New York in 1910. He then went to Rio de Janeiro to repre- 
sent the General Electric Co. in Brazil for about a year. 
While in Rio he met the late Dr. F. S. Pearson, of the F. S. 
Pearson Engineering Corporation, and president of the Sao 
Paulo and Rio de Janeiro Electric Light and Tramway. Com- 
panies. Dr. Pearson offered Captain Cartwright a position in 
the F. S. Pearson Engineering Corporation London office in 
charge of engineering and purchasing work, which was 
accepted. He returned to London in 1911, and froin that time 
until the outbreak of the war was associated with the F. S. 
Pearson Engineering Corporation, in particular in con- 
nection with the Barcelona (Spain) Power Transmission, and 
the Ebro Irrigation & Power Co. At the outbreak of the war. 
Captain Cartwright applied for a commission, and was gazetted 
to a second-lieutenancy early in November, 1914. He was 
promoted to lieutenant in April, 1915, and to captain in Julv 
last. Shortly before his death he was attached to the staff 


of the And Infantry Brigade as a machine-gun officer. On. 


the morning of the attack, on Sentember 25th, Captain Cart- 
wright. as Brigade Machine-gun Officer, was in the front line 
trenches with his guns, observing the English advance. A 
certain regiment in front had suffered the loss of nearly all 
ita officers. and Captain Cartwright, seeing that the inen 
needed assistance. immediately left the security of his trenches 
and rallied the men, and started to lead them forward again to 
the attack. He was shot through the right breast and lin- 
gered only two hours. Captain Cartwright wae a capable and 
exceedingly well-informed engineer. and his excellent quali- 
ties made him many staunch friends. 

Corporal ALFRED O'BRIEN, of the 7th Battalion Manchester 
Regiment, who has been killed at the Dardanelles, wae for- 
merlv in the employ of Messrs. L. E. Wilson & Co., of Man- 
chester. 

Sergeant Henry James SYDENHAM. of the 1/4th Somerset 
Light Infantry, who was on the staff at the Bath Corporation 
electricity works, has died at Peshawur. North India, where 
he was on service with his regiment. He was a son of the 
late Councillor Sydenham, of Bath. 
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Private J. W. Јонмѕом, of the 11th Manchester Regiment, 
and Private C. W. Crook, of the 1st Lancashire Fusiliers, for- 
merly employés at the British Westinghouse works, Trafford 
Park, have been killed at the Dardanelles. 

Mr. Јонх Carson, Warrant Officer, Royal Naval Reserve, 
a Belfast man, has just had the gold medal of the Order of 
St. Anne of Russia conferred upon him by the Czar in recog- 
nition of services in Russia last year. Mr. Carson, who before 
the war was employed as a fitter in the electrical department 
ot Messrs. Harland & Wolff, Belfast, served in the South 
African War with the Imperial Yeomanry, and a brother was 
killed in the same campaign. Another brother is serving with 
the fleet in the North Sea. 

Private GEORGE MORGAN. of the 8th Battalion Lancashire 
Fusiliers, has died from wounds received at the Dardanelles. 
He was 20 years of age, and. prior to his enlistment in Febru- 
агу last, was employed at the General Electric Worke, Salford. 

Private Н. G. PuIDDLE, of the 7th Lancashire Fusiliers, is 
reported missing after an engagement at the Dardanelles. He 
was formerly employed at the British Westinghouse Co., Traf- 
ford Park. 

Private EnNEsT Tuson, of the 4th Battalion South Wales 
Borderers, was killed at the Dardanelles at the end of Sep- 
tember. Не was 31 years of аре, and had for some years 
17 d foreman in the electrical department of the L. & N.-W. 
R V. CO. 

Private A. ABBOTT, who has been wounded. was employed 
for some years at the works of the St. Helens Cable & Rubber 
Co., Ltd., Warrington. 

Private GEORGE RoLLASON, of the 7th South Staffordshire 
Regiment, an electrician at Baggeridge Colliery, Penn, prior 
to his enlistment a year ago, has been killed in action at the 
Dardanelles. ö | 

Corporal Ww. Warren Davies, of the Royal Engineers, 
who has been killed in action in France, was, prior to the war, 
an inspector on the Ashton-under-Lyne Corporation Tram- 
ways. 

Lance-Sergeant DAN IL,, of the Oxon. and Bucks. Light 
Infautry, who has fallen in action in France, was on the 
staff of the British Thomson-Houston Co., Ltd., Rugby. 

Corporal Percy STENT, of the Maxim Gun Section of the 
Rugby Infantry Company, reported killed in action in France, 
was formerly with Messrs. Willans & Robinson, Ltd., yh 
He was some time ago awarded the Distinguished Conduct 
Medal for bravery in capturing a German trench. 

Sergeant J. GLOVER, of the Royal West Kent Regiment, who 
has been killed in action in France, was until the outbreak of 
ш with the British Thomson-Houston Co., Ltd., 
Rugby. 

Lance-Corporal Geo. LATHAM, of the 9th Devonshire Regi- 
ment, who was employed at Fenton by the Potteries Electric 
Tramways Co., has been wounded in action, and is in hospital 
at Blackburn. | 

Lieutenant HUMPHRZY SHARP. 11th Royal Fusiliers, who was 
on the staff of Messrs. Fraser & Chalmers, electrical engineers. 
of Erith, has been killed in action in France. 

Corporal CVRIL Royston Guyton Basserr, of the New 
Zealand Divisional Signal Company, has won the V.C. 
for most conspicuous bravery and devotion to duty on the 
Chunuk Bair ridge in the Gallipoli Peninsula on, August 7th. 
1915. '' After the New Zealand Infantry Brigade had attacked 
and established itself on the ridge, Corporal Bassett, in full 
daylight and under a continuous and heavy fire, succeeded in 
laying a telephone line from the old position to the new one 
on Chunuk Bair. He has subsequently been brought to notice 
for further excellent and most gallant work connected with 
the repair of telephone lines by day and night under heavy 
fire." 

Second-Lieutenant NoRMAN. B. AwTnoBUS, of the 4th Batta- 
lion South Lancashire Regiment, who has been killed in 
action in Flanders, was a student in electro-metallurgy at the 
Manchester University. 4 | 

Lance-Corporal JohN DitLoN, of the Ist Battalion King's 
Own Royal Lancaster Regiment. formerly employed at the 
Broughton Copper Works, Salford, has been wounded. Rifle- 
man WM. JENNINGS, of the 12th Battalion Rifle Brigade, who 
has been killed in action in France, was also an employé at 
the Broughton Copper Works. 

Corporal Том Barrett, of the Rifle Brigade, whose death in 
France 18 announced, was likewise an employé at the Brough- 
ton Copper Works. 

Mr. F. Н. Goocn, one of the leading members of the whole- 
sale department of Drake & Gorham, Ltd., 1, Felix Street. 
Westminster Bridge Road, London. S.E., has been killed in 
a German trench in France. Mr. Gooch joined the Cameron 
Highlanders at the commencement of the war, and had been 
in France for several months. He came home on five days’ 
leave in July last. 


Obituary.—Col. T. E. Vickers, C. B., who was so 
great a power in the development of the world-famous busi- 
ness of Messrs. Vickers, Ltd., and who was chairman of the 
company for 36 wears, passed away on 19th inst. at the age 
of 82 years. 


Will.—The ‘‘ Times’’ states that Second-Lieut. 
Harry Grstav BYNG, 2nd Border Regiment, formerly of the 
Artists’ Rifles, of the General Electric Co., Ltd., who was 
killed at Bethune on May 18th, aged 25, third son of the late 
Gustav Byng. left estate of the value of £73,716, with net 
personalty £73,617. 


NEW COMPANIES REGISTERED. ~ 


—— —— 


S. б. Leach and Co., Ltd. (141,855).— This company Was 
registered on October 13th, with a capital of £20,000 in 19,500 cum. pref. 
shares of £1 cach and 10,000 ordinary shares of Is. each, to carry on the 
business of electricians, electrical, consulting, mechanical and sanitary, gas. 
and water engineers, ironmongers, makers of and dealers in electric tramcars, 
motor-«ars, flying machines, aeroplanes, carriages, cycles and other vehicles, 
manufacturers of and dealers in dynamos, motors, telephones, bells, electroliers, 
arc and other lamps, electric light fittings, heating and cooking apparatus, 
metals, india-rubber, asbestos, and other insulating materials, and chemical 
and medical apparatus, etc. The subscribers (with one share each) are: G. 
Rowson, 44, Richmond Road, Barnsbury, N., clerk; Н. M. Cordrey, 198. 
Drakefield Road, New Cross, S. E., clerk. Private company. The number of 
directors is not to be less than two or more than seven; the subscribers are to 
appoint the first. Qualification (except directors appointed during first year, 
who require none), 100 shares. Remuneration (except directors in receipt of 
salaries), £50 each per annum. Registered office: 15-17, Artillery Lane, Е.С. 


Mica Lubricant Co., Ltd. (141,895).— This company was 
registered on October 16th, with a capital of £5,000 in £1 shares, to take 
over the business carried on at Candlish Street, Westoe Lane, and 63, King 
Street, South Shields, as the Mica Lubricant Co. Registered, to carry on the 
business of lubricant and packing manufacturers, manufacturers of and 
dealers in grease, packing and syrup, asbestos, and india-rubber goods, etc. 
The subscribers (with one share each) are: W. W. Wilkin, 57, Vespasian 
Avenue, South Shields, manager; A. P. Purvis, 4, Grange Avenue, arton, 
South Shields, clerk. Private company. The number of directors is not to be 
less than two or more than five; the first are A. Purvis, A. P. Purvis, W. W. 
Wilkin (manager), L. Bird, and N. Sturrock. очон 100 shares. 
R manana as fixed by the company. Registered office: 63, King Street, 
Sout yields. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. и 


British Arc Welding Co., Ltd. (108,759) .—Capital, 
£515,000 їп £10 shares. Return dated July 15th, 1915. 657 shares taken up. 
£510 per share called up on 457; £4,570 paid; £2,000 considered as paid on 
200 shares. Mortgages and charges : Nil. 

. Christy Bros, and Co., Ltd. (90,089).—Capital, 212,000 
in Cl shares (3,000 def.). Return dated July 20th, 1915. 7,926 ord. апа 3,000 
def. shares taken up. 41,826 paid; £9,100 considered as paid. Mortgages 
and charges: £54,000. 

Exchange Telegraph Co., Ltd.—Capital, £96,430 in 8,023 
“A” shares of £10 each, and 16,200 ** B ” shares of 41 each. Return dated 
August llth, 1915. All shares taken up. fia er share called up on 6,000 
"A" and £2 per share on 2,023 “A”; £ 04% aid; £32,384 considered as 

aid, being £1 per share оп 16, 200 B” and “В per share on 2,093 ** A.” 
Mortgages and charges: Nil. 

Electro Flex Steel Co., Ltd.—Issue, on September 28th, 
ы: ү? debentures, part of a series of which particulars have already 

een filed. 

Enfield Electric Cable Manufacturing Co., Ltd.—Deed of 
further charge on certain hereditaments and premises dated September 30th, 
1915 (supplemental to mortgage dated November 5th, 1914), to secure 11.250. 
Holders ; Viscount Grimston, The Camp, St. Albans; C. J. Andrews, 40, West 
Campbell Street, Glasgow; and F. Plutte, Fontainbleau, Dacres Road, Forest 


Electrical Oil Refining Co., Ltd. (43,126).— Capital, 
459,000 in £1 shares. Return dated September 10th, 1915. 4,375 shares 
baleen up. £882 paid; £3,493 considered as paid. Mortgages and charges: 


Nil. 

Blackburn, Starling and Co., Ltd. (61,302).—Capital, 
£12,000 іп £1 shares. Return dated August 5th, 1915. All shares taken up. 
£:8,100 paid; £3,900 considered as paid. Mortgages and charges: Nil. 


Hill, S.E. 


CITY NOTES. 
Montevideo Telephone Co., Ltd. 


THE directors, in pi..enting their accounts for the year 


ending July 31st last, state that after providing for all charges 


in Montevideo and London, the net profit for that period is 
£25,776, as against £28,525 for the previous year. This falling 
off in the profit is due to the diminution in the number of 
subscribers, owing to the depressed business conditions which 
1 during the year. The interim dividends paid on 
May Ist last absorbed £4,343, leaving a balance of £21,484, 
plus £5,303 brought forward, making an available balance of 
£26,737. After applying £8,000 to Дерге of the com- 
pany's property and plant, and transferring £9,000 to reserve 
for renewals, the directors recommend the payment of final 
dividends of 24 per cent. upon the preference shares and 3 
per cent. upon the ordinary shares, making for the year 5 per 
cent. on the preference and 6 per cent. on the ordinary shares, 
leaving £5,394 to be carried forward. 
The meeting is called for October 27th. 


Barbados Electric Supply Corporation, Ltd, 


Tue directors report that for the year ended June 30th, 1915, 
the trading profit amounted to £2,231, as compared with 
£1,381 for the previous year, in spite of a decrease in the 
profit from installation work and sales of electrical apparatus 
and stores. The war has naturally reduced the number and 
size of new installations, and results have been affected by 
the increase in the cost of materials. 4504 has been charged 
against trading for repairs and renewals, as compared with 
£483 in the previous year. This item again represents princi- 
pally the cost of replacing poles, which expense is expected to 
continue for some time. The members of the advisory com- 
mittee in Barbados have agreed to accept, as from the last 
date of payment, viz., December 31st, 1919, half the fees 
previously paid. A moiety of the fees already charged in the 
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accounts for the 18 months from January let, 1913, to June 
30th, 1914, has been credited, therefore, to profit and loss 
account as at June 30th, 1914. No fees have been paid to the 
directors, or to the members of the local advisory committee, 
&ince the issue of the last annual report, although, as pre- 
viously, the fees for the year have been debited in the profit 
and loss account. The growth of the company's service ie 


shown by the following figures :— 
Consumers connected 25 C.P. equiv. connected 
at June 30th. at June 30th. 
1912 e. MU ole. ud 247 5,201 
1913 ux - uw OS iua 456 ? 
1914 pt 188 M. те 737 19,715 


1919. Шш. Шш. se 038 997 | 15,096 

In view of all the circumstances, the directors consider that 
excellent progress has been maintained during the past yenr. 
Capital expenditure during the year amounted to £1,103. 
being principally the cost of new house connections and small 
necessary .additions to the mains. The negotiations for the 
eupply of power to the Tramway Co. have been practically 
in suspense as а result of the war, but.it is hoped that dis- 
cvssion may be resumed later. - 

Annugl meeting: October 28th, in London. 


Ferranti, Ltd. * 


THE directors report that for the year to June 30th, 1915, the 
profit on trading for the year was 437, 231, and, after creditin 

discounts, interest, and transfer fees, and deducting genera 
establishment charges, repairs and renewals, legal expenses, 
income tax, bad debts, directors’ and trustees’ fees, there 
remains £16,739. The amount at credit at June 30th, 1914, 
was £2.050, making £18,789. From this there has been 
deducted interest on first mortgage ‘debenture stock £4,438, 
interest on five-year notes £2,052, interest on bank loans 
£1,271, depreciation reserve account £10,000, leaving to be 
carried forward £1,028. The results for the year show a 
falling off as compared with the previous year, but this is 
due in a considerable measure to the dislocation created by 
the war, and the heavy falling off in export business due to 
the same reason, and also to adverse monetary conditions. 
The company have entered into a contract with the Govern- 
ment for a supply of shells and fuses, and as considerable 
outlay will be necessary in buildings and plant, arrangements 
have been made with the Government, under which certain 
advances are made by them for this purpose, and the consent 
of the debenture-holders and shareholders has been duly 
obtained. The construction work is proceeding satisfactorily, 
and the directors hope that deliveries will commence shortly. 
The works of the company were declared a controlled estab- 
lishment under the Munitions of War Act, 1915, on September 
6th, 1915. During the year £3,046 first mortgage debentures 
have been redeemed, and the loans against five-year notes 
and second mortgage debentures have been further reduced. 

Annual meeting : October 29th, in London. 


Italian Electrical Companies. 


The Italian General Electricity Co. (Compagnia Generale 
Italiana di Elettricita), of Milan, closed the year 1914-15 with 
a loss of £1,400. The share capital is £60,000, and a loss is 
reported to have been incurred in every year since the forma- 
tion of the company, four years ago. 

The. Mining and. Electrical Co. of Valderno (Società Miner- 
aria ed Elettrica), of Florence, which has a share capital of 
£390,000, realised net profits of £21,000 in 1914-15. A dividend 
of 4s. per £4 share has been declared, : 

The Brescia Electrical Co. (Società Elettrica Bresciana), of 
Brescia, reports net profits of £61,000 for 1914-15, as compared 
with £54,000 in the previous year. After placing 5 per cent. 
to the reserve fund the balance has permitted of the payment 
of a dividend of 6 per cent. for the year. 

The Dinamo Electrical Undertakings Co. (Società 
Imprese Elettriche ‘‘ Dinamo ), of Milan, which is associated 
with the Brown-Boveri group, earned net profits of £9,600 in 
1914-15, as compared with £6,900 in the previous year, on a 
share capital of £200,000. The increase is attributed to the 
fact that the company's plant has now passed from the p 
paratory period to that of full working. It is intended to 
distribute 4 per cent., as contrasted with 3 per cent. in 1913-14. 

The Italian Westinghouse Co., which has a paid-up capital 
cf £160,000, reports that the year 1914-15 opened under favour- 
able auspices, and had a fairly normal course, despite the inter- 
national political situation. Orders of the value of £400,000 
were brought over from 1913-14, and further contracts for 
£990.000 were booked during 1914-15. The deliveries amounted 
to £382,000, and the year closed with orders on hand for the 
sum of £244,000. The gross profits reached £29,000, of which 
£15,000 has been devoted to the extinction of losses, and the 
balance applied to the purpose of depreciation. 

The Italian Aluminium Co. (Societa per la Fabbrizione dell’ 
Allumino ed Altri Produtti del’ Elettrometallurgia), of Rome, 
reports that the more satisfactory results achieved in 1914 
were due, in addition to the advance in the price of aluminium 
in the second half of the year owing to the war, to the 
improvemente effected in manufacturing, which had increased 
the efficiency of the furnaces and the production; the furnaces 
were still in course of completion. The gross profits amounted 
to £16,700, of which £12,000 has been p 


to the deprecia- : 


tion account and £4,000" to the reserve fund, leaving £7,000 
to be carried forward to 1915. ШУН: Ж 

The Piedmont Carbide of Calcium Co. (Società per la Fabbri- 
ztone del Carburo di Calcio e Produtti Affini), of Rome, whose 
works are situated in the valley of the Aosta, states that 
notwithstanding the developments caused by the political 
situation and the floods, the balance sheet which’ closed on 
December 31st, 1914, did not present material variations from 
that of the preceding year. e output comprised 1,528 tons 
of carbide, 2,041 tons of raw calcium cyanamide, 1,753 tons of 
refined cyanamide, and 110 tons of silicon for aeronautical 
purposes, the last-mentioned Being produced at the request 
of the Ministry for War. After making provision for depre- 
ciation, the net profits are returned at. 44, 900, rising to £5,000 
with the balance brought forward, and a dividend of 4s. per 
share has been declared on share capital of £80,000. 

The Galileo Ferraris Electrotechnical Construction and 
Installation Co. (Societa Elettrotechnica Galileo Ferraris per 
Construzione ed Impianti) is the new title of the A.E.G.- 
Thonison-Houston Co., of Milan, which has an ordinary share 
capital of £360,000. At an extraordinary meeting of the com- 
pany held at Milan; on October 12th, when the change in 
the title was sanctioned, the pmi presented by the directora 
stated that the company had always followed a programme of 
purely national activity, which was proved by the large works 
erected in the country. The company intended henceforth, 
also, to express ite purely national character by assuming the 
name of Galileo Ferraris, through whose ingenious discovery 
of the rotary magnetic field the principal part of the industry 
had originated. At the same time, the meeting elected three 
Italians resident in Paris and two in Milan in substitution for 
five foreign directors, and the cháirman undertook to convey 
to the family of the distinguished Italian the thanks of the 
shareholders for their consent to the use of his name in the 
title of the company.: B | 


Anglo-American Telegraph Co., Líd.—Interim divi- 
dend for the quarter ended September 30th, 1915, of 15s. per 
cent, on the ordinary etock, and £1 10s. per cent. on the pre- 
ferred stock, less income-tax at 38. 2d. in the £, payable Nov- 
ember Ist. ЧЕ 
_ Calcutta Tramways Co., Ltd.—Interim dividend of 
3 per cent., less income-tax, on the ordinary shares. 2 


Brazilian Traction, Light and Power Co., Ltd.—A 
dividend of à per cent. on the issued ordinary capital stock 
is announced. 


_Callender’s Cable and Construction Co., Ltd.—The 
directors announce an interim dividend at the rate of 10 per 
cent. per annum, less income-tax, on the ordinary shares for - 
the half-year. | 

Reduction of Capital.—HoroPHaNE, LTD.—A peti- 
tion for the confirmation of the reduction of the capital from 
£200,000 to £105,000 is to be heard in the Chancery Court on 
November 2nd. | 

Cuban Telephone Co.—A financial daily states that а 
committee has been formed for the protection of the interests 
of the holders of preferred stock in this company. Ес 

Montreal Light, Heat and Power Co., Ltd.—The 
directors have declared a dividend of 23 per cent. on the paid- 
up capital stock, being at the rate of 10 per cent. per annum, 
for the quarter to October 3lst. 


STOCES AND SHARES. 


TUESDAY EVENING. 


The principal feature in the Stock Exchange ‘markets this 
week is а substantial recovery in all the securities connected 
with Mexico. Notwithstanding the reported failure of the 
Peace Conference at Washington last week, it is obvious that 
practical negotiations are going forward for the settlement of 
the country, on the basis of Carranza being recognised by the 
United States Government. Would-be sellers of Mexican 
securities have cancelled their orders, and have turned round, 
inquiring eagerly for cheap stock. There is little or none in 
the market: what there was has been swept up. Prices show 
rises ranging from 5 to 6 points on the weck, and in all depart- 
ments connected with Mexico the story is the ame. 

Maybe the movement is going a little too rapidly in me 
cases. Severe financial sacrifices will be called for from holders 
of stocks in existing companies that will require more money 
to put them once more upon & sound footing. It is doubtful 
whether the Treasury will consent to capital being raised on 
this side for the purpoee of sending to Mexico; but, of course, 
there is plenty of money in the United States, and the interests 
of America in Mexico have wide ramifications. At the same 
time, the American drives a hard bargain; and the cost of his 
financial support is likely to be onerous. 

Nevertheless, it would be a great pity to sel Mexican 
securities just now, because the latest developments look mote 
like a step in the direction of peace than any negotiations 
have done up to the present. And from all indications it ie 
obvious enough that the country is exhausted and wearied 
with the long-continued internecine warfare. The 5 
in Mexicans as a whole wae started by lively bidding for rail- 
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road shares on behalf of New York, and this, it was contended, 
would not have been indulged in had not there been sound 
grounds for assuming that internal peace lay near to hand. 

So far as the other markets are concerned, the firmness in 
the War Loan stock is a pleasant feature: pleasanter, inas- 
much as politics—domestic and foreign—seem to get into a 
more muddled condition every day. To catalogue the various 
minor difficulties may be a grateful task to that section of 
the Press which gloats over any happening that can be dis- 
torted into a sensation or a weapon for driving wedges of 
disunion between parties and classes. The Stock Exchange 
keeps on its way with a good deal more coolness and resolu - 
tion than are displayed in certain other quarters. Prices are 
Well maintained; and the volume of business, although small, 
is sufficient to pay electric lighting bills in these days of com- 
pulsory darkness. Sometimes there is a little money over 
wherewith to buy bread. but this is not always the case. 

The Home Railway market has got into such a stagnant 
condition that it took with complete philosophy and indiffer- 
ence the news that substantia! additions are to be made to the 
war bonus awarded to varicus grades of the service. Some, 
indeed, profess relief at the finality which the arrangement 
strives to impose; though sceptics are not wanting who wonder 
how long the new arrangements will be permitted to last. 
Prices generally are heavy, in the absence of support; but the 
Undergrounds have maintained their prices with a good deal 
of steadiness. The London & South-Western Railway’s elec- 
trified portion is understood to be nearly ready for public use, 
and the first section will be opened on Monday next. The 
" jumpy " Special Constable who sees unusual flashes in the 
south-western sky is quieted by the assurance that these 
lights are caused by the trials being run nightly with the new 
plant and rolling stock. | 

Amongst the home electricity shares, the only changes are 
falls of 1 in Charing Cross ordinary and of $ in London Elec- 
tric preference, the last-named following a decline of similar 
amount a week ago. There is not much doing in this market, 
as may well be supposed; but a little demand still existe for 
some of the best kind of debenture stocks. 

In the telegraph section, Anglo-American preferred has risen 
to 1013. The company has declared the usual quarterly divi- 
dends. The deferred put on & to 223, but is still standing rela- 
tively lower than the preferred stock, although between the 
security of the two issues there is not a great deal of differ. 
ence. The preferred would appear to be fully, if not over, 
valued at 1014, since the dividends are paid less tax and the 
return on the money is scarcely 6 per cent. The deferred hag 
stil] scope for improvement, and the price may be expected to 
go to the neighbourhood of 25. But the preferred might be 
sold and the proceeds invested in something with better ргов- 
pect of improvement. 

Eastern Extension shares and Eastern Telegraph ordinary 
stock have both regained their dividends. Great Northerns 
rose 4 to 334. Oriental Telephone preference fell back to 
178. 6d., but the ordinary reinains steady at 39s. 9d. on the 
declaration of an interim dividend of 4 per cent., tax free. The 
United River Plate Telephone Co. has declared an interim 


dividend of 3 per cent., also free of tax. Both kinds of Globe 


shares are 3 better. New York Telephone bonds further 
improved, and are now demonstrably too high, in view of the 
yield from the 44 per cent. War Loan—to take only one 
security. In Marconis there is not much doing. Americans 
have been dull at 17s., but have recovered a few pence; and 
Canadians are neglected. | 

Telegraph Constructions are 10s. higher at 314, but British 
Insulated ordinary have come on offer again, relapsing to 108. 
Save for these changes, the list of manufacturing Es 13 
steady and practically unaltered. There has been a little buy- 
ing from Holland of Henleys, in consequence of the big return 
now offered by the shares. 

Brazilian issues in general are distinctly better. Brazil 
Tractions have regained their little fall, hardening again to 
50; while the preferred are an active market in the neighbour- 
hood of 88. Canadian General Electsics have risen 6 points 
within the last two days, standing now at 1164. Most of the 
securities generally associated with the name of Latin-Canadian 
are decidedly strong. 

The report of the International Lighting Association con- 
tains a reference to the deereased profits of the Para Gas Co., 
owing chiefly to the severe competition of the Para Electric 
Co. As a result of negotiations, the Electric Co. entered into 
an agreement to take over the gas undertaking on terms, the 
acceptance of whieh the Gas Co. directors strongly recom- 
mended to their share and debenture holders; and the trans- 
action was duly completed four months ago. Victoria Falls 
Electric shares are quietly firm, with some inquiry on Cape 
account for the ordinary shares. Consolidated Gas, Electric 
Light & Power, of Baltimore, holds its recent rise. 

The market for rubber shares is fortunate in getting rather 
more than its proportion of business, as compared with other 
sections of the industrial department. Raw rubber has gone 
back a shade, but this has made no difference to the strength 
of the share market. The armament group is quiet and firm. 
Copper issues are on the rise, a full-dress boom in Wall Street 
forcing up the price of copper shares, together with those of 
railroads and industrials, the latter including quite a number 
of shares in various American electrical undertakings. The 
robust strength of the New York market is due this time not 
so much to the gyrations of the exchange, but to the pros- 
perity of the Continent at large. | 


SHARE LIST OF ELECTRICAL COMPANIES. 


Homa ЮіВотвІСІТТ COMPANIES. 


Price ` 
Dividend, Oot. 19, Rise or fall Yield 
1914, 1915. this week. p. s. 


Brompton Ordinary os ce ee 10 7 -— £5 18 4 
б do. со Pref, .. T : 7 =, - 2 
aring ross rdinary ee oe — 
do. do. do. Pref. ee d d — Е 6 0 0 
do. do. City Pref. oe se = 6 a 1 
о. b. eo ee ee ee 4: 80 — b 0 0 
ешеа e oe coe 5 43 == b 11 8 
0. 43 b. ee ee oe 44 87 — b 8 6 
City ot London oo eo ee eo 9 z loi TUM 7 1 0 
do. do. 6 per cent, Pref, .. 6 1 — 511 4 
0. do. 5 eb. ee — ө ee 6 100 — 5 0 0 
0. do. 43 Deb. ee oe є 85 тте, 5 6 0 
Oounty of London ee ae oe 1 1 = 6 16 1 
Oo do. ò per oent, Pref. .. 6 1 — 511 8 
do. do, lat Deb. ee ee d 90 i — 6 0 0 
do. da, aud Deb. ee ee 85 = 5 6 0 
Kensington Ordinary ve ee ee 9 т 740 
London Blectrio ae ee ee oe 4 1 — 8 8 4 
do. do. 6 cent. Pref. .. 6 — i 6 13 4 
м T do. e о өө ee ee 4 60 - = А i, - 
etropo tan oe ee . 0 ee M 
do. per cent. Pref, $$ 91 — 6 0 0 
do. ob. ее ea C ee 90 — 6 0 0 
do. Deb. ee oo 70 — 6 0 0 
83. James and Pall Mall se . 10 d | — 1 83 
do, do. 7 per cent, Pref, 1 == 613 0 
do. do. do. 84 b. ee ee Bà 70 Sor 5 0 0 
Bouth London .. 65 N = 619 0 
South Metropolitan Prein. 7 1 — 81 0 
Westminster Ordinary... .. ., 9 — 6 18 4 
do. 4% Pref, ee oe ee 4$ 4 — b 9 0 
TELEGRAPHS лир TELEPHONES, 
Anglo-Am, Tel, Pref. .. .2 .. 6 101 +1 518 6 
do. t. ee ee ee - là + в 6 11 10 
8 ee ee oe ee 8 — 6 8 0 
Cuba ub. [] ee ee oe ee 6 8 — 6 6 0 
e s ee ee ee ee 10 16 — 6 18 4 
eo А ee 1 ujxd + à *6 14 9 
do. 4 Deb, ° . 4 80 — 501 
Esstern Tel. Ота... .. . 7 119xd 41 *6 14 7 
L] t. eo ee ә 8% 66 — 5 6 0 
do. 4 b. ee ee ee 4 81 +1. 4 19 0 
Globe Tel. and T. Orc. 6 + *6 19 0 
do. Pref, .. T . 6 t 616 
G^. Northern Tel. ee ee oe 29 + 611 4 
Indo-Buropean ee ee e? se 18 41 — 6 18 i 
Marconi oo ee ee ee ee 10 1 — “6 8 0 
New Tork Tel, (. 4 10¹ +4 486 
rental Telephone Ord. se өө 10 1 — ; ; T. l 
0. е ье oo — 
Tel. B $ Deb. oe ee ee ee 43 B0 = 6 0 0 
United e Plate Tol. oe ee ее 8 41 == *8 2 ô 
do. Pr [] ee өө Б — 6 a 1 
mou crib E - NI 
тп lelegrap ee ee ee TT 
do. 4 Deb, ee ee 4 80 — 6 0 0 
Hous Rams. 
Central London, Ота, Assented .. 4 69 — 616 0 
Metropolitan СЕЈ oe ee eo 1 98 — 8 8 
do District ae ee oe N 18 — Nil 
Onde Blectric oe 1 J — Nil 
0. do. "A" o .. Nil b — Nil 
do. do. Income T n — *911 8 
Fonmien Trams, ёо, ; 
Adelaide Sup. 6 рег cent, Pref, ee 6 6 — 6 0 
ө ра 6 ber. ee ee . b 97 ык; Б 8 t 
Anglo-Arg. Trams, me Pret, - B a — 1 " 1 
о, в ee ee — 
йо, 4 Deb. ee ee 4 14 — 5 8 1 
do. Deb .. .. 4 74 +3 6171 
do. 5 . ‚ 1.9 ee ' 5 96 — 6 18 4 
Beazil Traotions .. vi © ^ B 50 + $ 700 
Bombay Bllectric Pref. ee ee ee ^ 6 103 — 5 17 1 
do. ay De e ee Фе 4 87 — 6 8 0 
Mexico Trams .. ONES N 84 +1 Nil 
do. 5 per cent. Bonds ee = 41 +10 Nil 
do. 6 percent. Bonds. 44 +9 Nil 
Mexican Light Common - .. Nil 98 +5 Nil 
* 0. Pref. ee ee ee Nil 874 + 7% Nil 
do. lat Bonds ee eo — 46 +9 тт 
MANUFACTURING COMPANIES, 
Baboock & Wilcox ee ee ee 14 = 6 8 5 
British Aluminium Ord. os oe б 1 — 414 1 
do. 1. ee ee 6 18 — 6 9 9 
British Insulated Ord. oe ee ee 15 1 == 4 1 4 1 
d " Pref. ae ee ee 6 ==, 6 3 3 
British Westinghouse Pref, ..  .. 1 84 = 810 8 
о. De eee ee ee ee 4 72 — B ll 1 
do. 6 р. lien ee ee ee 6 iol — 6 19 0 
Callenders ae ее ee oe . 15 11 — 6 16 4 
до. 5 Pref... ae ee ee b 44 -— 5 U B 
do. 4 Deb, ee ee ee 4 92 с — 4 17 9 
Castner-Ke er .. ее ee ee 15 61/- == é 18 6 
Edison & Bwan, 28 pd. eo ee eo Nil 10/- — Nil 
о, до. tally paid ee ee Nil 1 — Nil 
do. do, 4 Deb. ee oo 0 0 4 51 — 1 0 4 
do. do. 59% Deb, .. .. Б 60 — 8658 
Electric Oonsítruotion ee ee ee 6 18/- — 9 4 8 
do. do. Pref, ee eo 1 19/9 — 1 1 4 
Gen. Eleo. Pret. 0 ee ee ee 6 94 — 6 6 4 
Henley АО ee ө ee 20 12 == 9 2 0 
do. Pref, е өө d 4 — 6 0 0 
do. Deb. ee eo eo ee 92 тз 4 17 9 
India-Rubber ee ee eo oe 6 8 е 6 6 0 
Telegraph Con. .. 90 813 tà 1n 0 


* Allowance made for dividends being paid free of inoome- tax. 
———Ó— —— 


Correction.—In the advertisement of the Mansfeld 
electricity department for a clerk, the printer oredited the borough 
with having over 100" consumers. That, of course, wa 
үн the statement intended being "over 1,000," We regret 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING SEPTEMBER, 1915. 


THE returns of electrical export and import business for the month 
of September show an all-round improvement on those of the 
previous month. Thus the electrical exports reached a total value 
of £374,418, as compared with £346,318 in August ; the electrical 
importe were valued at £211,488, as against £202,490 in the pre- 
vious month ; and the re-exports of electrical goods advanced from 
£10,676 in value in August to £19,885 in September. Of the 
various items constituting the exporte, it may be noted that cable 
exports also 
reached a higher level, and lamp exports slightly improved, but in 


Registered Exports - British and Irish Electrical Goods from the United Kingdom. 


exports more than doubled in value; 


Destination of exports and c consigning 
imports 


Russia, Sweden, Norway and Denmark 
German West Africa ... 
Netherlands, Java and Dutch Indies 


Belgian Congo eve nee T a 
France eee eee ace eee see eee 
Portugal eer see 


Spain, Canary Isles and Spanish N. Africa... 
Switzerland, Italy and Austria-Hungary ... 
Greece, Roumania, Turkey and Bulgaria ... 
Channel Isles, Gibraltar, Maltaand Cyprus... 


U.S.A., Philippines and Cuba 
Canada and Newfoundland . 
British West Indies and British Guiana 
Mexico and Central America 
Peru and Uregusy 
Chile ... 

Brazil ... 


Argentina 
Colombia, Venezuela, Ecuador ‘and Bolivia... 


Egypt, Tunis and Morocco ... 
British West Africa ... 
Rhodesia, O.R.C. and Transvaal 
Oape of Good Hope ... 

Natal 


Zanzibar, Brit. E. Africa, Mauritius. & Aden 


Azores, Madeira and Portuguese Africa 
French African Colonies and Madagascar... 


China and Siam 

Japan and Korea 

India 

Ceylon 

Straits Settlements, Fed. Malay States and 
Sarawak... 

Hong Kong өөө өгө 


West Australia in € T bos 
South Australia she at * "s 
Victoria ste ine T 
New South Wales T iss б. 
Queensland eec en ese 
Tasmania 


New Zealand and Fiji Islands 


Total, £ 


machinery 


other directions, and notably in telegraphic and telephoni? 
exports, the returns show decreased business Machinery, tele- - 
graphic and telephonic, and lamp imports reached higher vainas 
during the month, only partly counter-balanced by falling off in 


other linee. 


India, Victoria and New South Wales were our best customers, 
while it may be noted that Scandinavian and French purchases 


remain at a high level. 


Importation from the States fell off 


slightly, and Dutch lamp imports increased, reaching over £10,000 


in value. 


| 


EC ГЕ OBEN ok. о ie its. а 4E 
E : 22. З 2 off B i ‚| sl sé 
ЖЕ ЕН „ НИЕ АНЕ: 
27 32 322 22 E8 |598| 23 
32 | 222 „„ Е4 |1248 E^R| 22 |853| 18 
з Fs ваз $ lag |8 8| B да 38 
& ERA ce ЖИД, = s E 
£ CT Ds 1. * ll £ £ 2 
4,062 | -9,765 840 2,018 2,518 1,050 | 8,419] 214 12 
KA s «3 M ide M 11 
835 4,723 778] 141 14| 65 381| 140 14 
SOT 7. o. ML s a кр Е ч ы 
376 | 1,338 | 1,632| 115 350 47 | 5,037 4,636| 400 
54 | 363 357 144| .. s 53 284| 120 
203 | 931 6 "T 3 488 356 192) 12 
866 | 17 244| „„ „168 3,093  68| ... 
“е 28 ivi * eve - 71 con | “eee 
195 10| 15] 50 ..| 938 88 ш 11 
385 = 796 49| ... ilia 906 296 
7 $ 577 348 | ... | 1,137 | 4,196] ... 612 
13 IG1 «nes 106 | ... aes х 40 
isi S0. Sal 88] cee б, е it 21 
17| 271 5 25 | — n 950 72 69 
132 92 4 277| ... | 894 ME ыу! эй 
20+| 590} 823 364 382 415 308 619] 176 
1,068 | 9,001 | 362| 534| ...| 930| 1,199) 2,728 1,187 
87 | 941|...| 351 |' .. | eg ЖЕУ pé pig 
| I 
260 | 1,418 189 4044 wl] 5 639| 471 261 
7| 445 88$ 95 ‚| 42 154| 1,75 ... 
453 | 6,291 | 1,101 3,334 | 437 586) 11) 376 
649 3.563 853) 921 ‚| 87| 1,464 85) 209 
269 | 3.679 | 705 257 110 | 14,766) 82) 49 
58 79 51) 308 | 26 280] 14) ... 
102 TVUMEE v cad MS Д. us 72 | 
15 SBI! э | ; | ns Br. oci | n 
| | | 
466 | 236 323 215 57 83 2142) 616| 48 
6| 126 51 14] 2) 113 631] ... | 2,880 | 
2.509 22.002 3,824| 3,102 51| 1,072 | 8,427| 3,442 1,625 
312| 727 148| 358 42) 59 550 65 
| | 
366 | 909 332 452| ..| 339 | 1,85 207 91 
iis 337 £8 o6 | eI] A8 oe 91 
401 | 851 188] —- 27 | is | 428 229 74 
329 4.326 256 200 .. 23 154 16 
448 28 391 | 2.868 949 bei 382 | 14,730) 106 1,108 | 
510 | 9,617 1,576 2,708 | 133| 407 | 11,469! 7,673 1,139 
100 | 446)... | oe | 176) 266 247| 403 | 
— |. аф 43] — 44 | iu | ИЙИ, жел. 281 
240 | 4,872. | 1,875 651 | | 1,330 | 3932| 43 180 
15971 |114,735/21 648 18,059 3,317 10,004 | 89,570|23,709) 11,797 


| 


| | 


Carbons, 


1,420 


Registered Imports into the United Kingdom of Electrical Goods from all Countries. 


QNA. Norway, Sweden and Denmark 


ungary 
United States ... 


39 


120 
1,306 
2 


8.694 


2,210 


35 | 146 | 674 | 460 10,390 | 3,630] 1,941) 984 
275 10076 22. 282. 485| .. 
360 | 3349 |2230 | 603 | 109 40 | 4,725 | 3,398 
315 | 280| 86 419 6859 14 200 163: 

ÉL a Vasa) , D o] 38 
2,692 | 1,977 [5,085 | 176 [13,841 [66,167 | 7,954 | 5,275 
3,683 15,828 18,097 | 1,690 133,958 |69,851 [15,255 |11,421 


Total, $ 10,161 18,132 


Additional imports.—Spain, lamp parte, £274 ; carbons, £2,167 ; Victoria, telegraph and teleg phone apparatus, £83 ; Canada, wires 
and cables, £1,329 ; electrical goods, £605 ; machinery, £200, 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


Various countries, mainly as above... 


TOTAL EXPORTS: £374,418 


1,997 


ToTAL RE-ExPORTS : £19,885 


3,316 


1,214 


504 | 125 


sn | vee | 166 


258 


| 
| 
| 
р 


о ш 
225 325 
288 $*5 
ЕВЕ Beg 
245 | 55 2 
Org 9 882 
CEE 
E 8 
£ £ 
503| 7,435 
ive 73 
885 19 
* 21 
490| 5,281 
953| 598 
256 416 
127 2,377 
ese 77 
4| 864 
44| 961 
29 179 
31} 828 
95, 134 
3 80 
28 28 
10 878 
5,0590 518 
bt +. 
101| 433 
45 17 
182 25 
96 52 
31) 172 
99(| 255 
* 123 
1500 609 
e | 220 
202; 649 
26 49 
56) 24 
582 ... 
29| 43 
8,39^| 657 
TORI „„ 
4,6050 1,322 | 
2696| ces | 
580 " 
11,231} 294 | 
38,677 125.511 
9,393 
387 
45 
89 
1,181 
7,659 
18,754 


Total, 


374,418 


29 902 


12,495 
45 
17,660 
12,305 
7,044 


27.379 


206,830 


9,935 | 19,885 


TOTAL IMPORTS: £211,488 


NoTE.—The amounts appearing under the several headings are classified according to the Customs returns. The first and 
third columns contain many amounts relating to goods otherwise unclassified, the latter, doubtlees, consisting of similar 


materials to those appearing in adjacent columus, 


the country of origin. 


Imports are credited to the country whence consigned, which is not necessarily 


$ р ЕЕ кы i А 


538 


THE ELECTRICAL REVIEW. 


[Vol 77, No. 1,978, Остовюв 23, 1915. 


OUTPUT OF COAL AND THE USE OF 
ELECTRICITY IN MINES. 


From latest reports of H.M. Inspectors of Mines we learn 
the total output of coal for the different districts of the 
British Isles, daring 1913 and 1914, was as follows :— 


Year 1914. Year 1913. 
District, Tons. Tons. 

No. 1 district, Scotland 38,847,362 42,456,516 
No. 2 „ Northern T z^ 52,384,478 58,675,687 
No. 3 „ York and North Midland 66,807 623 72,95 1.841 
No. 4 „ Lancashire Р Я 26,200,447 28,130,845 
No. 5 „ South Wales ‘is 53,879.728 56,830,072 
No. 6 „ Midland and Southern 27,430 992 28 284,387 
Totals 265,550,630 287,329,348 


which shows a decrease of 21,778,718 tons. 

The value of the coal worked in 1918 is given as 
£145,210,498, and for the year 1914, £132,536,184; во 
that the loss in money due to the lessened output was 
£12,674,809 sterling. The loss is, of course, due to the dis- 
location of trade following the outbreak of war, and especially 
of shipping, upon which so many collieries depend. This is 
most noticeable in Nos. 2 and 3 districte, embracing the 
whole of the North of England and Yorkshire. 
too, was affected in the same way, and in about the same 
proportion. The loss in value is equivalent to rather more 
than 10 per cent., and, under the circumstances, matters 
might have been much worse. 

It is interesting to note, however, that in Ireland, which 

is in No. 4 division, the output increased by nearly 10,000 
tons, viz., from 82,521 tons in 1918, with a value of 
£50,654, to 92,400 tons, the value of which is given as 
£54,993; also that 130,440 tons of coal with a value of 
£73,566 was produced from the Kent coalfield. 

It is also interesting to note, in view of all that has been 
said recently in regard to the price of coal to the consumer, 
that the value at the pit, according to the figures given above, 
works out at about 10s..per ton. It must, however, not be 
forgotten that this is the average price, as much of the coal 
would be sold for less than this figure, and the better 
qualities would, of course, command a much higher price, 
and as it is the better class of coal which mostly is used in 
households and around thé price of which most of the dis- 
cussion has centred, it is rather misleading to assert, as we 
believe has been done by those who ought to know better, 
that coal costing 258. to 308. per ton to the customer is 
worth only 10s. at the pit. Then there are to be added 
the cost of wagon hire, carriage, wharf, and siding dues, 
which amount in very many cases to nearly as much as the 
coal is worth, and to-day good house coal at the pit costs from 
20a. to 25s. per ton. The reason for the advance in the 


Scotland, - 


price of coal is due first to the great increase in the wages 
of miners, and secondly, to the increased cost of timber and 
general stores consumed by the collieries; and it is moat 
likely that the price of coal will remain high — possibly 
at a higher level than at present— for a long time to come, the 
ohief reason for this being the scarcity of labour and the 
inordinate demand of the miners for higher wages as the 


price of coal increases. 


The remedy for this, of course, is the introduction of coal- 
cutting and labour-saving machinery generally, and as wages 
increase the tendency will undoubtedly be to displace manual 
labour by machinery, as the saving effected is much more 
apparent when wages are high than when low, as they have 
been in this country when compared to wages in the United 
States of America, for instance, where coal-cutting machinery 
is used to a very much greater extent. The advantages of 
coal-cutting machinery in this country are rapidly becoming 
more and more recognised by colliery owners, and it is 
satisfactory to note that 169 more machines were installed 
during the year 1914. The total number of machines at 
work was 8,111, of which 1,415 were driven by electricity 
and 1,696 by compressed air. The following table shows 
the number and type of machine, together with the quantity 
of mineral mined by their use. It also gives the number 
of conveyors in use at the coal-face. 

This table emphasises the superiority in numbers of 
the electrical machines to those driven by compressed 
air, in the case of the long-wall face type of machine, 
viz, the disk, bar and chain types. The proportion 
is nearly two to one, there being 1,407 of the former 
to 784 of the latter. As regards the percussive type of 
machine, this unfortunately cannot—so far—be driven 
satisfactorily by electrical means, but we have no doubt 
that even many of these machines were operated by com- 
pressed air generated by an electrically-driven air-com- 
pressors.- The output of these machines is small compared 
to the long-wall type of machine. Of the total output 
of coal obtained by machines, viz., 23, 976, 371 tons, only 
2,163,851 tons, or less than 10 per cent., was obtained by 
percussive machines. The coal cutter of the future is 
undoubtedly the  electrically-driven long-wall type of 
machine. The percussive machine is limited in its opera- 
tion, as it must be fixed in one position while at work, but 
the great disadvantage is the extremely high cost in con- 
sumption of air for its limited output. An electrical 
machine—could one be satisfactorily devised—would no 
doubt be operated at one-third the cost for energy. 

There were 408 conveyors at work at the coal-face, and 
this method of dealing with the coal after being mined is 
slowly but surely gaining ground. The reports do not say 
how these were operated, whether electrically or by com- 
pressed air, but as they are in use, on long-wall faces, it may 
may be quite safely assumed, as most of the coal-cutters are 


CoAL.CurTTING MACHINES AND (CONVEYORS. 


Bleotrically-driven machines. 


Grand total ... 
| 


z Type. Statute tons of mineral cut. 
District. | : | | | Conveyors 
5 Rota Coal. I tone, Fireclay. 
| Disk Bar. Chain. | Percussive. heading. one. | Tons. i ‘Tons. 
1 515 216 | 12 2 2 7,808,984 | 53,532 2 964 128 
2 | 58 33 ! 63 2 — 1,256,433 | — | — 68 
3 157 87 101 = 2 3 356,410 | = 4 = 116 
4 7 19 8 = — 855,650 | — — 27 
5 | 3 38 3 GUB NEG 212,747 — — 63 
6 35 20 29 = 4 770,651 | 161,192 — 6 
==. MESE „ == 
Total ... т 775 413 | 219 4 | 4 13,990,878 | 214,724 2,964 - 
| COMPRESSED-ÀIR DRIVEN MACHINES. 
1 119 1 ы о | xm | 1,313,598 16572 | = — 
2 61 15 8 | 41 11 2.317.879 ze | Е = 
3 175 60 35 99 | 6 ' 8,549,722 — 27,001 — 
4 117 34 5 200 | — | 1,733.922 — | — РЕ 
5 1 50 7 29 — | 392,079 — — — 
6 14 6 20 91 5 | 678 298 86,883 — — 
Total ... be 487 172 75 922 ! 22 | 9,985,493 53,155 27,007 — 
„= | 
1,262 585 294 926 | 26 | 23,976,371 268,179 29,971 
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electrically operated, the majority of the conveyors would 
also be worked by electricity. : 
What strikes опе most from an examination of the fore- 


going table, is the enormous development of machine mining 


in Scotland. More than half of the electrically-driven long- 
wall machines in use in the collieries of Great Britain are in 
Scotland, and these machines obtained practically one-third 
of the whole of the coal output obtained by machine mining. 
Surely if coal-cutting pays in one district to such an extent, 
it would seem to be worth very much more consideration in 
the other districte than it is evidently receiving. Of the 88 
million tons of coal produced in Scotland, one-fifth was 
obtained by machine mining. | 

In regard to the use of electricity in mines for other 
purposes, the following tables show the aggregate horse- 
power in use for different purposes, both below and above 
ground, in coal mines and metalliferous mines respectively :— 


The next use of importance is haulage, and there is stil? 
room for a considerable extension in this direction. Electric 
winding does not seem to make much progress, especially in 
the North of England, where the collieries have such excel- 
lent facilities for obtaining power from the supply companies. 
South Wales still leads in this application of electric 
power. | 

In regard to lighting, there is a distinct improvement in 
the numbers of electric miners’ safety lamps now being 
used, though, of course, the proportion is still very small, 
compared to the number of oil lamps in use. Of the latter 
there were a total of 679,572, and of electric lampe 75,507, 
or а little over 10 per cent. The only objection now to the 
electric lamp is the cost of installation and maintenance, 
which, no doubt, will be overcome as manufacturers gain 
experience, and the managers and miners begin to recognise 
their great advantages in efficiency and safety. 


ELECTRICITY IN COAL MINES.—SUMMABY OF AGGREGATE HoRSE-POWER. 


Above ground. Underground. 
Number | Coal i Ga 
District. | of mines. 9 : |l er 
Winding. | Vern.” | Haulage, | er | MOMS | Total, | Haulage. Pumping. Portable | Misceb | Totaj, | total 
screening. 

1 840 2,991 | 6,6514 3,4783 7,281 10,7814 | 30,1834 | 30,184% | 50,9323 | 22,1491 8,7554 |106,9724 137,155 

3 279 11,118 18,6444 | 10,0634 | 13,4851 | 25624} | 78,936} | 40,681 42,6571 4,2453 | 3,2914 90,8754 1169,8113 

3 240 1,4621 10, 29270 3,0544 | 21,53738| 29,5 105% 65,8571% 28.699 16.8661 9,124 8,6001 57,7905 123,648 

4 137 268 8,2921 1,0313 8,1804 5,3451 | 13,1172% 10 5453 9.8891 832 1,235 22.5021 | 85,620 

Б 391 16,372 17,924 14,6934 9,5281 | 35,314 93,8324 | 42,783 55,0953 799% | 1,7654 100,443} 194, 276 

6 131 2914 2.2161 | 1,5344 3,3571 | 4,7644 | 12,1644 | 18,8334 | 19,012 2,428 | 1,882455 | 41,1053 53,270 
Total... | 1,418 | 32,5081 | 58,021,%| 38,856 | 58,3714 111,340 0 294, 0920 71,176$ |193,9583 | 39,5784 | 14,9801 |t19,68927/718,7824 

ELECTRICITY IN METALLIFEROUS MINES,—SUMMARY SHOWING AGGREGATE HOBRSR-POWER. 
Above ground. | Underground. | 
District, | Number | 
of mines. Winding. | Ventilation. | Haulage. мо Total Haulage. Pumping. ЕЯ рабе 

1 106 3 | 30 1854 321% 20 1784 — 511 

2 71 — — 395 466 159 915 — 408 

3 27 — 52 64 143 = 774 — | -— 

4 790 150 385 8014 2,1261 781 1,2431 — 292 

5 180 — 10 580 720 10 110 == | 15 

6 843 3 28 8,5481 4,4221 10 1,370 — 83 
Total ... 1,967 1531 505 3,8941 — | 7991 13,8784" 


It will be noticed from these tables that the 
amount of power is used for pumping—nearly one of 
the total horse-power installed underground in the coal 
mines, and more than one half in the metalliferous mines 
being applied to this purpcse. Taken altogether more than 
one fourth of the total electrical horse-power installed in 
mines is used for pumping, and from this one may obtain 
some idea of the cost of keeping the mines clear of water. 


test 


Birmingham.—TaRamway ЗТОРРАСЕ. — Оп Tuesday last 
week the operation of the whole of the city tramways was sus- 
pended for half an hour, due, it appears, to the exceedingly heavy 
demands on the electricity department at the time (about dusk), to 
meet which it was decided to suspend the traction supply in order 
to maintain the manufacturing supply. It will be remembered 
that the Corporation has a temporary 10,000- kw. generating station 
practically completed at Nechells, and it was anticipated that this 
would be available for supply in August, but, owing to delay in 
plant delivery, this station is only now being completed. 


PARTICULARS OF ELECTRIC TRAMWAYS IN THE COMMONWEALTH OF AUSTRALIA. 
Tas following Table of Statistios relating to Australian Electric Tramways has been compiled by the Commonwealth Engineer :— 


Mileage | Energy | ' | Percentage | ; 
(route) generated. Car-miles Gross Working of working No. of No. ' No. of 
State. open for | Capital cost. Kilowatt- | run, | revenue. expenses. | expenses оп | passengers of , employés. 
traffic, hours | gross carried, | Cars. 
| revenue. | 
Miles. £ Thousands. , Thousands 4 4 Per cent. | Thousands. 

New South Wales... e» | 14674 7,060,424 93,651 27,008 1,783.620 | 1,522.489 85 36 200,512 1,399 9,195 
Victoria T T 61°95 841,071 6,617 4,166 193,306 144,308 74°65 28 268 183 719 
Queensland... is 34°55 — 7,014 3.979 300, 195 — — 44,691 149 803 
South Australia ve 61°46 1,396,638 12,000 5 326 828,809 202,503 61'59 49,797 170 1,073 
Western Australis... ecc 46'83 1,065,312 4,902 2,708 186,757 127,049 68'03 17,473 119 449 
Tasmania ... ses T 16°78 180,790 1,562 849 56,605 33,972 60 02 6, 526 47 259 
Commonwealth 35726 10,544,935 | 32,095 44,031 2,849,292 — — 431,267 | 2,067 12,498 


In addition to the above services, the following other-motive- 
Queensland, 74. Cable (miles): Victoria, 46. 


Horse (miles): Victoria, 124; South Australia, 191; Western A 


lines are in o :—Steam (miles): N. S. W., 70; Victoria, 1; 


ia, 29. 


The controlling authorities of the various tramway services аге : — Government (miles): N. S. W., 211 ; Victoria, 51; 8. Australia, 174 ; 


Western A 


is, 52. Municipal (miles): Victoria, 234 ; Queensland, 7} ; S. Australis, 511; W. Australia, 11; Tasmania, 163. Private 


(miles): N.S.W., 44 ; Victoria, 924 ; Queensland, 344 ; S. Australia, 21; W. Australia, 141. 
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NOTES ON FAULTS IN CABLES. 


By E. P. AUSTIN, A.MIEE. 


THE construction of paper-insulated lead-covered cables is 
such that under certain apparently simple fault conditions 
localisation tests are often inaccurate. In the following 
lines the writer proposes to investigate some of the causes of 
this inaccuracy. 

Paper lead cables are commonly made up in the following 
classes :— Single core, two and three core, and two or three 
concentric conductors. "The triple-concentric conductors 
are usually installed on three-wire networks, and have 
the outer conductor earthed at the generating station and 
of half the sectional area of the other two conductors. 

Insulation breakdowns can usually be attributed to damp, 
cracked paper, or overheating of the dielectric, the 
primary causes of these conditions being mechanical 
or electrolytic damage to the lead, faulty box glands, 
creeping of damp along the strands due to careless 
handling, abuse of the cable when laying, or over- 
heating due to excess voltage or overload. 


F1G. 1. 


Protection against electrolysis is obtained by frequent 
bonding between adjacent cables, across boxes, and between 
traction return circuits and the lead sheath. 

Faults that occur through mechanical damage subsequent 
to laying operations generally declare themselves at once if 
the cable is alive, but damage from other causes frequently 


results in faults that develop over a period of time depending 


on the environment of the cable at that point. 
^ Dealing first with the triple-concentric cable, we will 
consider the indications of a fault, its development, and the 
type of test likely to give most accurate results. 

With this class of cable, faulty lead allows the influx of 
damp and lowering of the insulation between the outer con- 
ductor and earth. In course of time the damp creeps along 
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| Fie, 2.—a = l X Ej(E, + Еу). 


the cable until the general insulation between con- 
ductors becomes low enough to form a low-resistance fault or 
dead short. 

It is much better to localise and remove a fault before 
this last stage is reached and while it is possible to locate 
a faulty cable on a network during working. | 

A suitable arrangement is shown diagrammatically in fig. 1. 
A second neutral bus-bar is made use of, and its potential to 
earth varied at will by means of a battery, accumulators 
being the most suitable. The two-way switches form con- 
tinuous contact during the change from the neutral working 
bus to thé auxiliary bus. The method of procedure is as 
follows. 

Choosing a period of light load, the network is divided 
into sections at the street pillars and boxes on all three 
conductors. The neutral of No. 1 section is switched on to 
the auxiliary bar, the accumulator switched into circui 


and the reading on ammeter A noted. If no current is 
indicated, then each section is taken in turn until the one 
containing the faulty cable is found. 

The precise cable is discovered by transferring portions of 
the faulty network to the sound network until the ammeter 
indicates no leakage. _ | 

The faulty cable will probably be sound between the inner 
conductors, and possibly between each of these and the 
neutral, therefore the localisation test will be simple. The 
Murray loop test is applicable if the fault resistance is lov, 
or a fall of potential test may be used, employing a high- 
resistance galvanometer or suitable voltmeter. 


Еа. 8.—5 = a (ds — ds)/d1. 


In many instances a cable fails before its condition 
is suspected, and the resistance between all conductor 
becomes low. Ifthe paper has not been too badly damaged 
in the region of the fault, the oil will run in between the 
conductors and cause the conditions to become unstable 
Localising under these conditions presents considerable 
difficulty and takes up considerable time, as it is 
generally necessary to develop the fault again by 
applying a fairly high potential through а resistance, 
and maintaining a sufficiently heavy current through the 
fault to reduce the paper to stable condition at this point. 

Before applying a test it is essential for success to 


Fia. 1. 


determine accurately the relative condition of the con- 
ductors to each other and earth, and from that to decide 


- how far the requirements of a given method or methods are 


met. 

In all methods there are certain essential requirements, 
which may be briefly summarised as follows for a few of the 
common ones. 

Fall of potential, figure 2. One conductor must be 
sound or another sound conductor available, possibly a 
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neighbouring distributor or pilot, otherwise a tempor] 
wire must be used, which is often inconvenient. En 
these, the method in figure 3 may be used provided tne 
point cis available. This method and its adaptations are 
not very accurate, as the fault resistance from either ` 
may not be equal. When all conductors are shorted, 38 К 
have assumed, one may be used as the wire under test 9? 
its neighbour as the earth lead. 
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Bridge and loop methods are simple and effective. They 
call for one sound conductor, preferably of equal section to 
the faulty one, the shortest possible instrument leads, and 
they are most accurate when the fault resistance is low. 
Fig. 4 illustrates the well-known Murray loop method. 

Assuming that the cable has low resistance faults between 
all conductors and earth, it is probable that the insulation 
between any two conductors will hold up under a test pressure 
of, say, 6 volte, and apparently fulfil the conditions necessary 
for the method shown in diagrams 2 or 4, but misleading 
results are often obtained for the following reasons : — 

Fig. 5 represents the state of affairs described, and its 
effect on a fall of potential test. 

v, accurately measures the drop on the length a, but v, 
is the difference of potential between e and d. The loop 
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E в G is shunted by the fault resistance, and therefore Vs 
will measure the drop across the fault less the drop from 
e to G. 

The loop test is also inapplicable in these circumstances, 
&s shown in fig. 6, where A representa the cable con- 
nections, and 5 the equivalent lozenge diagram, in which the 
resistance r representa the fault between cables having an 
uncertain position of the point of contact c. 


The alternative methods to use are those applicable to 


short-circuit, namely, the fall of potential without a return 
wire, as illustrated in diagram 8. 

The other test for short-circnit is the overlap method 
shown in diagram 7. The principle is self-evident from 
the formula given. 


Fie. 7. 
г = (7—7 + 22a) [4а where а = resistance per yard of cable. 


in this case, and not used merely ag an instrument or battery 
connection, it is essential for success that the fault should be 
perfectly stable during the tests, and have the same value 
from either end of the cable. 

Induction methods are strictly limited in their scope of 
usefalaess on concentric cables, and are quite inoperative on 
armoured cablea, for obvious reasons. The screening effects 
on concentric cables are sufficient to damp inductive 
phenomena, in addition to which the impulses imprees d on 
the cable flow along the lead to any remote point of contact 
with earth, and there is, therefore, no definite indication 
of the position of the fault. 


IGNITION MAGNETOS. 


(Concluded from page 511.) 


As the ignition magneto always has to work intermittently, one 
must endeavour to produce the maximum effect at the moment 
when it is doing useful work—that is, when the epark is to be 
produced by opening the circnit—and with this in view, it is not 
a matter of indifference when the circuit is closed. At very low 
speed the influence of closing the circuit is next to nothing ; the 
maximum carrent is always produced at the moment when d B/da 
isa maximum, and it is sufficient if the circuit is closed long 
enough before the rupture ; it can even be closed for several cycles 
without affecting the value of i. At high speeds this does not hold 
good, and if one wishes to obtain the greatest possible current 
strength at the moment of break, one must take care to close the 
circuit at the moment of maximum flux. This is well shown in 
fiz. 7, where Curves I and III etart from zero flux, whilst Curve II 
corresponds to starting from the maximum flux. These curves are 
calculated by the method given on p. 510, for the same coil as fig. 6, 
and for a speed of 20 revs, per second, Between the limits shown 
the strength of current varies, but it is clear that the best reeult is 
always attained when closing is effected in the sector 0°—90 for 


Since the fault resistance is measured. 


the spark to take place in the neighbourhood of 180°, and that it is 
necessary to approach 90° as closely as possible. 

It might appear that, this point having been established, there 
would be no difficulty in fixing onoe for all on the poiat 90°; in 
reality, however, practical conditions sometimes require complete 
closing during more than one revolution, and then it is found that 
the useful current strength diminishes when the speed increases Г 
In other cases, on the contrary, the duration of closed circuit has 
to be reduced, and the consequence is а weaksning of the useful 
effect. Finally, it happens with magnetos that have a double 
winding that the secondary ourrent has sufficient influence to 
disturb tlie régime described above, and sparks are sometimes pro- 
duced at times other than the break; each case, therefore, requires 
special consideration, with the help of the foregoing information. 

As the variation of the maximum current with the moment of 
closing oocurs only at high speeds, when the carrent strength ie 
almost always more than sufficient, apparently it might be 
neglected without ino»nvenienoe ; as a matter of fact, however, it. 
must not be forgotten that, in spite of the considerable volume of 
the magneto relatively to its useful output, it is a machine of 
which the heating is always to be feared, and although a pre- 
mature closing of the circuit may diminish the maximum current 
strength at the point of rupture, it has also the gave drawback of 
materially increasing the B M.s. value of the current, and, 
consequently, the heating effect. 

The coefficient z mentioned on page 511 depends entirely on the 
magnetic circuit, and, as already indioated, it is proportional to the- 
limit of the ratio of the current strengths at very low and at very 
high speeds. | 

It the flux had a sinusoidal wave-form, the value of z would te- 
unity ; this is one of the few cases in which it is possible to make 
the calculation. In the caseof magnetos, for want of being able to 
determine to a sufficient degree of accuracy the maximum value 
dB|da, we must be content with the approximation ob‘ained 
by the direct measurement of the variations of flux A B for angles 
A a, whenoe 2 = max. AB[3«a + max. B; or the elongations 0, which 
are proportional to the variations A B (page 510) are utilised, 
replacing A a by 2*|p for p measurements per revolution, 
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Very numerous measurements made on good magnetoe of different 
makss show that 2 varies between 4'5 and 7, although the machines. 
are almost identical in appearance. 

Considerable changes in the form of the curves of flux resalt 
from very small differences ia the shap» of the elements of the 
magnetic cirouit. Generally spsaking, the pole-pieces P; and Ps. 
and the shoes A A of the H armature subtend equal angles of 90° 
(в in fig. 8), and as the air-gap p — pı із very small, the width 
d of the shoes is practically equal to the opening D between the 
tips of the pole-pieces. It is preferable to allow а small overlap; 
making d > D rather than d < D. When the overlap is small, of 
the order of 1 mm. in ordinary cases, the ratio z remains almost 
constant. à 

On the other hand, if d < р, even for а difference of 1 or 2 mm., 
the flux curve shows & kind of step oorresponding to the passage 
of the shoes between the pole horns, and the carve dB/ a presents- 
a double peak (fig. 9), во that with equal maximum flux the oo- 
efficient 2 may have a value of 3; the magneto, whilst quite suit- ` 
able for normal speeds, makes bad startings. The failure of 
several models was due to this cause. . 

The air-gap ~ — p; ought to be made as small as the mechanical 
conditions will permit; it is often less than 0'2 mm. If it is- 
further redaced there is a risk of the shoes touching the pole- 
pieces through wear of the bearings. 

If the air-gap is increased, another defect is introduced; the 


flax is reduced, but what is more serious, the maximum variation 


falls more rapidly still, and the value of the coefficient z becomes 
very low. Fig. 10, which relates to two air-gaps of 0'2 and 
045 mm., with a radius p, of 28 mm., illustrates this point; to 
facilitate comparison, the curves for the two air-gaps have been 
displaced with regard to one another by an angle of 90°. They 
show that the flax is equal to 63,500 maxwells for an air-gap of 
02 mm., and 56,400 for 045 mm.; but at the same time z falls. 
from 5 to 3'8. This clearly demonstrates the importance of small 
air-gape. 

Tbe power of the magneto being a function of the maximum flux 
8 Bax , and Bmax: being dependent on the quality of the iron used, 
the only independent variable is really 8,the cross-sectional ares- 
of the core (= N E in fig. 8). It is advisable not to press the. 
induction too far, to avoid trouble from hysteresis, and from the 
saturation of the iron. With sheet-iron laminations of good 
quality, the induction may be from 13,000 to 13,000 ; with cast-iron 
it is difficult to exoeed 9,000 or 10.000. 

The shoes A A have a surface s = p, B F (fiz. 8); it is not advis- 
able to make F too great, as there would be a tendency to leakage 
of flux outside the winding, and therefore the ratio {з should not 
exceed 6, which gives a field of about 2,000 gaues in the air-gap. 
It only remains to determine the dimensions of the magnete, The 
best magnets never exceed, at the neutral section and on magnetic 
short-circuit, an induction of 7,000 gauss, and it is better to 
reckon only on 5,000, which, allowing for the inevitable leakages, 
gives a useful induction of about 3,000; hence the magnets must 
have a section of almost four times that of the armature core. The 
length of the magnete may vary widely, according to considera- 
tions of construction, available space and weight ; as the magnetic 
circuit is almost closed, there is nothing to gain by making the 
magnete long so as to avoid demagnetisation. Generally the length 
is five or six times the diameter of the armatare. 
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Ignition magnetos being intended to generate a current which 
is broken at the most favourable moment—that is, when the axis 
of the armature is perpendicular to the lines of force of the 
magnet—the magnetic field due to the armature current cannot 
at that moment have any effect upon the magnet. But this is not 
always the case in practice, and it happens sometimes that the 
rupture takes place after the position of zero flux is passed, and in 
that event the current tends to demagnetise the magnets. More- 
over, the current does not always stop suddenly at the moment of 
break, but often sets up an arc, which prolongs its duration, and 
this delayed current may have a detrimental effect. As the 
magnetomotive forces of the magnets and armature may be of the 
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‘Fic. 7.—CURVES SHOWING THE EFFECT OF 
CLOSING THE CIRCUIT AT DIFFERENT 
INSTANTS, 


Fig, 9.—CuRvES OF FLUX AND dB/da 
WITH ARMATURE SHOES NARROWER 


opinions are divided, but the expressions given above, applied t; 
magnetos in good running order, give limiting values of practical 
interest. Asa preliminary step we can include the values utilise 
in practice between the two following examples: For motor-cycle 
small magnetos are made, which weigh less than 2 5 kg., and give 
at starting a sufficiently powerful spark when the speed reaches 
about one revolution per second. The energy per spark, obtained 
from the above formula, is then of the order w = 0007 joule 
On the other hand, the type of magneto most generally used on 
cars with four-cylinder engines, running at the maximum speed, 
gives w = 1'2 joules. The first value would clearly be insufficient 
to ensure the regular running of the engine; there would be 


FIG. 10.—EFFECT OF WIDTH OF Am. 
GAP ON CURVES d¢/da, 


THAN GAP BETWEEN POLE TIPS. 


same order of magnitude, this point is worthy of attention ; the 
best course seems to be to take care that rupture does not occur 
with too much delay after passing the line of zero flux, 

. As the ignition magneto is intended for intermittent operation, 
the energy available at each rupture is the important quantity, 
apart from the true power, which is another function of the 
speed. Neglecting the current, often negligible, which follows the 
spark, at each rupture we have at our disposal the energy 
ү = 11,2, We can determine w for the two limiting cases— 
zero and infinite speed—but first it is necessary to express the 
inductance L and the resistance R of the circuit in terms of the 
dimensions of the winding. Asa first approximation let us assume 
that the inductance is proportional to a constant term в, to 
the section S, and to the square of the number of turns, or 
L BS. For similar armatures we can write R = and. 


FIG. 8.—SECTION OF Н ARMATURE AND POLE-PIECES. 


Substituting for dB/da in the equation for i, we have i, = 
2т тт 8 ZBmax/B, whence W = 27° B т? 7? 5° Bax 42, or, 
replacing the induction by the total useful flux, pmax. = 8 Bmax, 
we get W = 27?Bm?^2Z^ s mar. 4d. It might seem advantageous, 
for a given flux, to lower the induction by increasing в; but the 
factor a is also a function of s, since the mean length of a turn 
increases with the section, and it is preferable to keep to an 
induction near 12,000. 

Let us take now the higher limit of current strength ; we have 
w = s/2B x (B. — В.)?, or at the maximum, when B, = — В, 
w = 98[в x Bà. 

The two limiting expressions have this feature in common—that 
the number of turns does not enter into them; the energy is 
derived almost entirely from the magnetic circuit, and it is only 
by increasing 8 that one can increase the available energy, since 
other considerations fix the maximum induction. We speak here 
only of the section 8, but the interesting factor is really the volume 
of iron, which is implicitly given by the value of 8, since we know 
that there is a practical relation between 8 and s, the polar surface, 
which is itself a function of the diameter of the armature. 

As to the energy necessary for igniting the gaseous mixture, 


numerous misfires ; but the second is certainly too high. One can 
safely say that with an expenditure of energy of one joule per 
spark the ignition is always perfectly ensured, and if misfires occur, 
the cause must be sought outside the magneto. 

The foregoing calculation applies only to the energy available s 
the moment of rupture, and can be regarded as giving the 
maximum energy in maznetos with separate transformers; but in 
magnetos with direct sparks, as well as in low-pressure magnetos 
in which the electrodes of the plug or of the ignition lever 
remain in connection with the magneto, it may happen that after 
the break-spark the current may be maintained by the electro- 
motive force (much weaker, but not negligible) generated simply 
by rotation of the armature, and this would partly explain the 
fact, often observed, but without actual proofs, that magnetos 
with direct sparks are more effective, for equal power, than those 
with separate transformers. 

The power necessary to drive the magneto includes the useful 
power given by the product of w with the number of sparks per 
second, together with all the electrical aud mechanical loses. 
Few tests have been made on this question, but it is probable thst 
the useful energy represents only a small fraction of the total 
energy expended, and that the efficiency is small. 


FiG, 11.—QOUvRvE OF INDUCTANCE OF AN IGNITION MAGNETO. 


Up to now we have assumed that the inductance of the arma 
ture is constant and independent of its position; this is far from 
being the case. The inductance varies with the current in af 
winding and with the position of the latter. The hypothese“ 
constant inductance enables us to obtain a fair approximation = 
the calculation of i becauseof the appreciable resistance in the 
circuit, and it is quite admissible for the determination at break, 
for then everything happens in a very short time, during which 1 
cannot vary appreciably, Ав a first approximation we &!"* к 
fig. 11 а curve derived from a magneto for different position 
the armature, and taken with alternating current of кары 
strength. It will be seen that theinductance is a maximum W | 
the core of the armature is perpendicular to the axis of the Pf! 
pieces, that ie, when the magnetic flux sent through the cor, 7 
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the magnet is sero. Ав the result of numerous tests, we may say 
. that the irductance rises by 100 per cent, as the flux from the 
magnet passes from the maximum to zero, and one may teke, for 
actual magnetos, the coefficient B as being equal to 150 x 10—? for 
B = 0 and 75 х 10-? for B maximum, the value of L being calou- 
lated in henries. 

When the oore of the armature is vertical, with the edges of the 
«hoes facing the edges of the pole- pieces, as in fig. 8, а strong 
attraction is set ap, and it is often difficult to pass this point. 

The force thus exerted is proportional to the square of the flux 
and in inverse ratio to the section through which it passes, and 
the tangential compgnent of this force, with which only we are 
concerned, is considerable ; if the phenomenon were not in reality 
due to the difference between the opposed forces on the two edges 


of the shoes, it would be practically impossible to drive the mag- 


neto. For actual machines, calculation shows that the tangential 
pull is of the order of 40 kg. on each edge! Nevertheless, if the 
magneto were perfectly symmetrical, without hysteresis, and if 
the ratio of flux to section of path were constant, the two attrac- 
tions would balance one another, and one would not feel the 
passage of the shoes between the poles. In practice, the effort of 
passage is fairly considerable, and often very annoying, for it 
induces mechanical reactions which are very detrimental to the 
magneto, 

One of the principal causes of this defect is certainly the bad 
shape of the shoes and poles; if the flax curve is like that shown 
in fig. 9, it will be seen that the maximum tangential force occurs 
before the passage through ¢ = 0, that is, at a point where one of 
the edges of each shoe is more engaged with the pole-piece than the 
other; the opposed forces are then very different, and the total 
couple is considerable. These remarks are intended merely to 
indicate the direction for research to take; improvements can only 
be made by successive alterations of the outlines. 

Starting from this point, the magneto acts as an inductance 
traversed by a current in the low-pressure type, and as the primary 
of an induction coil in that with direct sparka, and we enter a well- 
known field. 


TRADE CONDITIONS AFTER THE WAR. 


By C, F. MOTTRAM. 


IT is difficult to estimate the effect of the present war 
on trade during the years immediately following its con- 
clusion. The prevailing opinion seems to be that the huge 
expenditure of the nations involved will leave them, more or 
less, in a state of financial, as well as physical, exhaustion, 
and that there will be a serious shortage of capital. Assuming, 
of course, that the Entente Powers are finally victorious, what 
will be the effect of the war on the industries of this country? 


Will trade become stagnant for a time, or will the period of 


recovery here be more than counter-balanced by the сре 
of a large portion of the German foreign trade? Here lies a 
great opportunity for the British manufacturer. The crippling 
of our most serious European competitor should open up new 
markets for British goods giving the manufacturing centres 
opportunities for more oversea trade, which should compen- 
sate them for losses sustained during the present crisis. Imme- 
diate preparations must, however, as far as war conditions will 
allow, be made to capture this trade. We must be first in 
the field, and not leave everything until peace is proclaimed, 
when the Germans, aided by their Government, will endeavour 
to dump their goods anywhere abroad. 

Of the large industries, the electrical can, perhaps, look 
forward with the greatest amount of optimism. In the past 
it has euffered much in this country from the keen competi- 
tion of the German manufacturers, whose capacity for organi- 
sation has enabled them to spread their influence throughout 
all parts, Бен to the detriment of the home industry. 
They should not be allowed to resume this position after the 
war. A determined effort should be made by our manufac- 
turers to take advantage of the wave of national feeling to 
obtain possession of and retain the home market, and to 
prevent the German resuming trade in this country on the 
terms he bas hitherto enjoyed. There is no reason why every 
kind of electrical apparatus, from the largest generating set 
to the smallest lamp or switch, should not be easily procurable 
of British manufacture. Customers who in the past have 
purchased German plant on account of its eo-called cheapness, 
and since the commencement of hostilities have found a diffi- 
culty in getting repairs and replacements, will no doubt 
appreciate the false economy of dealing with Continental firme. 
A strong effort should also be made to increase the present 
export figures of the electrical industry by taking advantage 
of the feeling now existing in many neutral nations againet 
the German nation. 

Electricity possesses so many advantages that it should 
rapidly forge ahead in the future. No other form of power 
is во readily adaptable to the various processes of manufac- 
ture. It takes up less floor space, which in some premises is 
a very important factor; it reduces transmission losses to a 
minimum, increases output, and also reduces labour, attend- 
ance and maintenance charges. Again, and this is a point 
which will no doubt be emphasised, when the energy is taken 
from the public supply mains, electrical plant is installed with 


less capital expenditure than any other form of power. There 
is a wide field, also, now for the use of electric vehicles which 
British enterprise should not leave our American cousins to ex- 
ploit; we should claim our fair share of the business. If more 
attention is paid to the needs and requirements of the various 
customers, there will also be a more rapid development in the 
use of electrical cooking and heating apparatus; whilst for 
lighting, whether in the factory, shop, or residence, the many 
superiorities of electricity are now too well known to need 
recapitulation here. So far from being considered a luxury, 
it is now realised to be the most economical and scientific 
form of illumination. 

A great deal of the success of industrial development 
naturally depends upon the organisation of the sales depart- 
ment, and, although economies may be effected here by 
manufacturers, one result of the war will probably be to 
increase the efficiency and importance of this section. Adver- 
tieing should also receive greater consideration than in the 
past. Many British manufacturers have suffered much from 
the lack of attention to this very important subject. Litera- 
ture, which only too soon finds its way into the waste-paper 
basket, is worse than useless. Apart from the choice of matter, 
which must meet the needs and suit the requiremente of the 
various classes of customers, and also the national charac- 
teristics of different nations, greater attention must be given 
to the choice of colour, illustrations, diagrams, balance, selec- 
tion of type, and general lay-out.of all kinds of pamphlets, 
leaflets, etc., if the success which is eo desired is to be attained. 

In conclusion, if British manufacturers prepare for a deter- 
mined effort to take advantage of public feeling, not only 
here, but also in neutral countries, to oust the German 
competitor, there is no reason why British trade, апа more 
particularly the electrical, should suffer any temporary depres- 
&on. It should even go ahead with a greater impetus, and 
thus help the nation to recover from the present disastrous 
but unavoidable conflict. 


TRADE STATISTICS OF JAPAN, 1914. 


1913. 1914. Inc. or dec. 

Galvanised iron wire.— Yen. Yen. Yen. 

From Great Britain 233,000, 262,000 + 29, 000 
„ Germany .. 2,043,000 1,486,000 — 7,000 
„ Belgium oe .. (123,000 66,000 — 56,000 
„ Austria ba b — 8,000 + 8,000 
„ United States 41,000 304,000 + 263,000 
„ Other countries 8,000 2,000 — 6,000 

Total 9,447,000 2,128,000 — 319,000 

Rails.— 

From Great Britain 555,000 72,000 — 483,000 
„ Germany  .. 1,197,000 643,000 — 554,000 
» Belgium 8 .. £211,000 46,000 — 165,000 
„ United States . . 1,922,000 1,115,000 — 807,000 
„ Other countries. 201,000 3,000 — 198,000 

Total . 4,086,000 1,879,000 — 2,207,000 

Posts and materials for electric lines. 

From Great Britain es 6,000 2,000 — 4,000 
- erant "P 15,000 24,000 + 9,000 
» United States 284,000 580,000 + 296,000 
» Other countries... 1,000 6,000 + 5,000 

Total a 56 306,000 612,000 + 906, 000 

Copper (pipes and tubes).— 

From Great Britain em 251,000 105,000 — 146,000 
» Germany  .. dis 22,000 31000 + 9,000 
„ Other countries 14,000 16,000 + 2, 000 

Total Tm .. £287,000 152,000 — 185,000 

Insulated electric wire.— 

From Great Britain bos 491,000 160,000 — 881,000 
» France - лей 2,000 — — 2,000 
„ Germany  .. ... 1,419,000 235,000 — 1,184,000 
„ United States os 96,000 48000 — 48,000 
» Other countries... 3,000 1000 — 2,000 

Total 2,011,000 444000 — 1,567,000 

Steam turbines.— 

From Great Britain 20,000 22000 + 2,000 
» 8 bue e 27,000 139,000 + 112,000 
„ United States 02, 16,000 2,000 — 14,000 

Total Se T 63,000 163,000 + 100,000 
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Submarine cable.— 
From Great Britain 


Cranes.— 
From Great Britain 


a3 
99 


Germany -— 
United States 
Sweden 


From Great Britain 


33 
57 


DES 


Qermang E 
United States 
Other countries 


Total 


Gas engines, petroleum engines and hot air engines.— 
From Great Britain 


97 
99 
33 
>? 
29 
ээ 
59 
33 


United States 
France 

Italy ... 
Switzerland 
Other countries 


Total 


Steam engines.— 
From Great Britain 


Germany  .. 
United States 
Belgium ves 
Other countries 


Total 


Steam boilers.— 
From Great Britain 


Germany à 
United States 
Belgium 


Total 


Dynamos, electric motors, etc.— 
From Great Britain 


3) 
70 
77 
3) 


Germany 


Switzerland ... 
United States 
Sweden ш 
Other countries 


Total 8 i 


Water turbines and Pelton wheels.— 
From Great Britain 


97 


MEI 


Germany 
France 
Switzerland . 


Other countries 


Total 


Incandescent electric lamps.— 
From Great Britain 


Germany .. 
United States 
Other countries 


Total 


Wattmeters.— 
From Great Britain 


India-rubber and gutta-percha, crude.— 


Germany =e 
United States 
Other countries 


Total 


From British India 


Straits тешеге, | 


Dutch India ... 
Great Britain 
зегтапу " 
United States 
Other countries 


Total 


1913. 1914. Inc. or dec. 
Yen. Yen. Yen. 
51,000 926,000 + 875,000 
426,000 150,000 — 276,000 
473,000 124,000 – 849,000 
173,000 35,000 — 188,000 
) 24,000 + 17,000 
1,079,000 333,000 — 746,000 
612,000 209,000 — 403,000 
164,000 240,000 + 76,000 
272,000 182,000 — ,000 
000 3,000 + 1,000 
1,081,000 665,000 — 416,000 
577,000 114,000 — 463,000 
359,000 118,000 — 241,000 
7,000 cus — 7,000 
97,000 31,000 — 66,000 
80,000 88,000 + 8,000 
23,000 2,000 " — 21 000 
14, 000 2000 — 12,000 
59,000 = — 59,000 
m 11,000 + 11,000 
1,216,000 366,000 — 850,000 
219,000 244,000 + 25,000 
293,000 181,000 — 49,000 
21,000 17000 — 10,000 
94,000" 10,000 — 84,000 
6,000 1000 — 5,000 
569,000 453,000 — 116,000 
660,000 654,000 — 6,000 
150,000 192,000 + 42,000 
77,000 13,000 — 64,000 
89,000 2,000 — 87,000 
976,000 861,000 — 115,000 
1,035,000 667,000 — 368,000 
1,460,000 808,000 — 652,000 
49 000 56,000 + 7,000 
1, m "000 1,211,000 — 495,000 
8,000 91,000 + 73,000 
22 000 10,000 — 12,000 
4,290,000 2,813,000 — 1,447,000 
37,000 9,000 — 28, 000 
613,000 206,000 — 407, 000 
4,000 = — 4,000 
= 14,000 + 14,000 
21,000 81,000 + 60,000 . 
14,000 7,000 — 7,000 
26,000 — — 26,000 
13,000 5,000 — 8, 000 
1, 000 == — 1,000 
729,000 322,000 — 407,000 
6,000 4000 — 2,000 
238,000 379,000 + 141,000 
2,000 8000 + 6,000 
38,000 — = 38,000 
284,000 391,000 + 107,000 
30,000 29,000 Бн 1,000 
149,000 117,000 — 32,000 
90,000 36,000 тт 44,000 
2,000 11,000 + 9,000 
261,000 193,000 — 68,000 
479,000 447.00 — 92,000 
1,771,000 1,857,000 — 414000 
18, 0) 3.000 — 15,000 
ve 000 319.000 — 499.000 
1,000 2,000 =” 19,000 
200 000 16.000 — 184.000 
145.000 3,000 — 142,000 
8,452,000 2,147,000 — 1,305,000 


To China 


LE 
3? 
ШИ 


om 
Electrical Patent 


14,026. 


Lrp., and Ws 
14. 043. 


Kwantung Province 
e и 
Siam . 
Australia ... 
Hong-Kong 

British India 
Straits Seeman 
Germany р 
Other countries | 


Total 


The exports of electric machines and 
Japan in the years 1913 and 1914 were as 


1913. 
Yen. 


249,000 


м 
8 


х 


8888888888 


CO et BO 


E 
= 8 


rie thereof from 
ollows :— . 
1914, Inc. or dec. 
Yen. Yen. 
268,000 + 19,000 
130,000 — 5, 
2,000 — 
1,000 — 
15,000 + 5,000 
13,000 — 
9,000 — 10,000 
4,0000 + 2,000 
6000 + 5,000 
4000 — 14,000 
459,000 — 18,000 
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NEW PATENTS APPLIED FOR. 1915. 
(NOT YET PUBLISHED). 


iled expressly for this journal by Messrs. W. P. 
Agents, 285, High Holborn, 


Liverpool and Bradford. 


(Complete.) 


14,120. 
5th. 

14,121. 
5th. 

14,145. 


Electric 


October 6th. 


14,160. 


(Complete.) 


14,164. 
14,214. 
14,216. 


October 7th, 


14,232. 


October 7th. 


14,273. 


plete.) 


14,302. 


indicating and 
** Dynamo-elcctric machines.“ 


Electrical resistances."’ 
Electrical measuring instruments. C. E. Fosrer. October 7th. 
““ Dynamo-electric machines of the commutator type.” 


Lancasuirg Dr NANO & 


lighting systems. 


J. COLLINSON. 


October 7th. 
“ Telephones. " INTERNATIONAL ELECTRIC Co., Lro., & R. G. LE Nor. 


A. H. NEULAND. 


TuHowxPSoN & Co., 
London, 


W. C., and at 


“ Electro- -magnetically-operated clutches, particularly applicable to 
reversing-gear for reciprocating machines.” 
HARGREAVES. October 4th. 


“ Vibratory electric bath blanket." 


отой 


Н. D. PARKER. October 4th. 
“ Dynamo-electric machines." H. Lucas & C. L. BREEDEN. October 


Means for connecting electrical conduits." F. W. Овч. October 


A. BLACKMORE. 


October 6th. 


October 6th. 


" Portable telephone and telegraph instruments." 
Erecraic Co., LTD., & R. С. LE Nom. 


14,233. 


(Addition to 11, 


of an aeroplane or the like when descending to earth." 


KINGMAN. 
14,310. 

Номт. 
14,311. 

October 9th. 
14,328. 


October 9th. 


October 9th. 


(Addition to 1,649/10.) 


90.130. RHEOSTATS. 
turing Co., 


M. WALKER. 


INTERNATIONAL 


““ Process for the electrolysis and treatment of su ола кайп. i 
E. J. Hunt & W. T. Gippen. October 8th. 


/13.) (Com 


Electric instrument for determining and indicating the altitude 
A. Јонмзом & А. 


Process for the production of cuprous oxide electrolytically." B 
System for the An of electric currents." С. F. BENIEL 


(Addition to 17,811/14 
Electric signalling systems." H. R. RivERS-MOORE. 


October 9th. 


PUBLISHED SPECIFICATIONS. 


U.S.A.). 


July 16th. 


July 16th. 


Igranic Electric Co., Ltd. (Cutler-Hammer Manufac- 
September 24th. 


1914. 


16,935. COMBINED Dynamo AND ACCUMULATOR ELECTRIC SYSTEMS. 
des Etablissements L. Bleriot. 
16,936. Controt SYSTEMS FoR ELrcTRIO 
Etablissements L. Bleriot. 


Soc. Anon 
Soc. Anon. 


(September 24th, 1913.) 
INSTALLATIONS. 


des 


(September 24th, 1913.) 


20,728. ELECTRICAL Heatinc ЕшчЕНнТЗ. G. H. Collins & Н. F. Collins. 
October 8th. 


21,680. TELEGRAPH, 


W. 


Ne vember 2nd. 


22,647. 
ENERGY. 
23,189. 


J. E. Taylor. 


November 97th. 


23.211. 
(Addition to 7,638/13 


ELECTRIC 


SUBMARINE 
H. Shephard & A. E. McKechnie. 
21,881. 


BELLS OR GONGS. 
) 


SouND SIGNALLING, OR SIMILAR 


October 28th. 


H. F. Macdonald. 


SYSTEMS. 


MACHINE FOR WINDING ELECTRO-MAGNETIC Corts. C. Н. Thordarson. 


METHODS OF USING ELEOTRIC CONDENSERS FOR TRANSFORMATION OF 
November 18th. 


APPARATUS FOR CHARGING ELECTRIC ACCUMULATORS. H. F. Joel, sen. 


28th. 


November 


24,049. MEANS FOR THE ELECTRICAL Heatinc OF STERRING Wuerts. R. S 


Smith. 
24,475. 


December 14th. 


December 22nd. 


24,637. Cod r NOT Devices 


December 24th. 


367. 
berg. & G. Pegg. January 9th. 

1.119. ELECTRICAL ALARM APPARATUS FOR MINES AND LIKE PLACES. 
O'Donnell (G. D. Hodges & D. Smith). 
Pocket ELECTRIC FLASHLIGHTS. 
(Addition to 18,809/14 


ELECTRICAL MEASURING INSTRUMENTS OPERATING ON THE FERRARIS Or 
E. Fawssett. 


2.934. 
February 23rd. 
7,270. 
e UCTION PRINCIPLE. 


Ti 6. Wood. 


ELECTRICAL SWITCHES. 


1918s. 
A. Р. Lundberg, С. С. Lundberg, Р. A. Lund- 


May 14th. 


ELECTRICAL VIBRATORY Contact MAKERS AND BREAKERS. 


гок ELECTRIC CLock SYSTEMS. 


January 23rd. 
W. J. Mellersh-Jackson (S. [. Posen) 


]. Gardner. 
С. С. Hatton. 


J. Р. 


„336. DEVICES rox ESTABLISHING ELECTRIC CONNECTION BETWEEN CONDUCTORS 


Jun: 25th. 


11.480. Banp RESISTANCE FOR USE with ELECTRIC PepaL Switcres. Rober! 
Divided application on 


Bosch (firm of). 


2. 236/15, February llth.) 


August 9th. 


(July 29th, 1914. 


' Визвахе: Gordon & Gotch, Queen Bt. 


THB 


ELECTRICAL REVIEW. 


Vou. LXXVII. 


OOTOBER 29, 1915. 


No. 1,979. 


ELECTRICAL REVIEW. 


CONTENTS: October 29, 1915, 


Vol, LX XVII.) (No. 1,979. 
Miectriskty and the Munitions Output ... .. e aue Hr 
Rubber азе eee eee ete s eee eee 
The Electrical Position in Ohi wes wae ies * 546 


German Stocktaking of Electrical Machinery ... © e. 547 
A Russian Tax on Electricity. кав. ane - e. 547 


Wireless Telephon sis 547 
London and South - Western Railway ‘lectrification Lo 
(concludad) e. 548 
Hlectricity Extensions at Stepney ыа) jas - e. - 652 
The Electrical Trade Pusition in China.. - = e. 556 
Diesel a peat Users’ Association abe Pus sas ee 557 
British юн ЕИ Critiois ... ` ... 858 woe 557 
The A E. G Meeting eoe eee eee eae eee Фоо 558 
An Improvised Lifting Magne ese ose e. 558 
The Institution and tan Enemy Members - .. 568 
Blectric Heating ә» wes .. 559 
een eee LLAJ ese оов 0.0 eee eee eee 569 
Business Notes өөө eee eve ove oes TID „% 559 
Notes ace eee еее oe e өзө ° 564 


Share List of Electrical Companies - i - e. 568 
Market Quotations .. isi 900 vee ees vee oe 568 
The Ideal Transmitter AER ае eee aes eee 569 
Increasing the Cost to the Consumer iss € „ 569 
Decimal CDinage and the Metric System (continued) .. .. 570 
Trade Statistics of Siam ä 572 
Apprenticeship in the Electrical ‘Contracting Industry e. 573 
The Textile Institute б — eee 905 оё ... 574 
War Items eee eee eee eee ee eee 575 
New Patents Applied for, 1915 ssi ove ecc des e. 576 
Abstracts of Published Specifica tions 576 
Contractors’ Column 85 ane 805 Advertisement page xx 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Гарет. Established 1872. 
TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY, 


OFFIOE 1—4, LUDGATE HILL, LONDON, Е.б. 


Telegraphic Address: АскЕклт, Lonpon.” Code, A B C. 
Telephone Ros City 997 ; Ceutral 4425 (Editorial only). 


Tbe " Electrical Review " is the recognised medium of the Electrical Trades, and has 
by far the Largest СЕ Лаба of any Electrical Industrial Paper in Grest Britain. 


tion Rates. — Per annum, postage inclusive, in Great Britain, 
£1 Эв. 10d. ($5.80). To all other countries, £1 10s. 


FOREIGN AGENTS: 
ADELAIDE: Messrs. Atkinson & Co., | MELBovRxE: The Mining & Engi- 
Gresham Street. neering Review, 90, William Street; 


: . Gordon & Gotch, Queen Street. 

AvucXLAND N.Z : Gordon & Gotch ў c 
Albert Street; The Mining and | MN: Fratelli Treves. 
Engineering Review, 8la, Strand 


Arcade, Queen Street. Place. 


Panis: Boyveau & Chevillet, 22, Rue 
de la Banque. 

Ревтн, W. A.: Gordon & Gotch, 
William Street. 

Loescher & Co, Corso 
Umberto 1? 307. 


Roux: 

BvpNEY: The Mining & Engineering 
Review, 278, George Street; Gordon 
and Gotch, Pitt Street. 


Curistcncercn, N.Z.: Gordon and 
Gotch, Manchester Street. 


Dexenix, NZ: Gordon & Gotch, 
Princes Street. - 


JOHANNESBURG, CaPETOWN, BLOEM- 


FONTEIN, ЮсавАн, Port Burza- 

BETH, &0.: Central News Agency, дыз Charte 8 dor 

Lid. and Gotch, 182, Bay Street. 
Lauxceston: Gordon 4 Gotch, | Үўкшлхөтох, N.Z. Gordon 4 аы 


Cimitiere Street. Cuba Street. 


neg and Postal Orders (on Chief Office, London) to be ‘ads e to 
Тин ELECTRICAL Review, and crossed “London City and Midland Bank, 
Newgate Street Branch.“ 


THE UNIVERSAL ELECTRICAL DIRECTORY 


(J. A. Berly’s),. 


1915 EDITION 


H. ALABASTER, GATEHOUSE & CQ., 
4, Ludgate Hill, London, E.C. 


NEW York: D. Van Nostrand, 25, Park | 


ELECTRICITY AND THE MUNITIONS 
| OUTPUT. 


Тнк war has exercised innumerable inflaences on the 
electrical industry —some favourable, some injurious, and 
many whose effect has yet to be decided, partly by 
the general trend of events, and partly by the action, 
or inaction, of those whose interests are concerned. One 
fact, however, stands out clear-cut and unmistakable — our 
electricity works have deserved well of their country. The 
most cursory inspection of central station returns shows, in 
almost every instance, a remarkable development in power 
load connections daring the last 12 or 15 months. At first 
sight this may seem to be merely a matter for selfish con- 
gratulation on the part of the central-station engineer—in 
other words, an instance of flourishing upon the national 
calamity. In fact, it is not outside the bounds of possibility 
that parties more zealous than discerning may seek to 
represent the increased power load revenue of such centres 
as Sheffield as ** war profits” liable to taxation! Though 
the truth must be obvious to every electrical engineer, it is 
very doubtful whether the layman—even the layman in 
position of authority — realises that our 500 odd generating 
stations have been an enormons military asset during the 
past year. Our present output of munitions would have been 
unattainable but for our electricity works. 


Though central-station generating costs were so low and 
the margin of profit on power sales was so small that 
perepicacious factory owners preferred purchasing to 
generating electrical energy, and electrification of new 
works was rapidly becoming the rule before the war, still 
there were a number of established workshops in which 
mechanical driving was retained for one or more of many 
reasons. Lack of capital, conservatism, and incomplete re- 
demption on old plant were among the factors determining 
the retention of mechanical drive. In some cases the relia- 
bility and elasticity of Steam engines were considered apart 
from the losses and defects in other parts of the mechanical 
installation ; and in other cases the high thermal efficiency 
of gas engines was given undue importance. 

With the outbreak of war a new era commenced. There 
was a temporary industrial paralysis or period of uncertainty, 
less acute and less enduring than in conscription countries, 
but still marked enough to permit many skilled men to enlist. 
Gradually the magnitude of munition demands became 
apparent, and with it the total inadequacy of mechanical 
driving and private power generation to meet the crisis. 
No doubt this inadequacy was realised by actual experience 
in many existing works, and it became immediately manifest 
wherever extensions or new works were planned. Every 
skilled man was needed in the workshops, and the depletion 
of private boiler room and engine house staffs by this cause 
and by enlistment became chronic directly night shifts 
doubled the minimum number of men with which operation 
could be continued. At a time when every effort was 
required to secure manufacturing materials and 
machinery the question of coal supplies and delivery 
became acute. Space, time, and labour required to secure and 
store a working margin of fuel could be better employed in 
other directions. Under continuous operation with depleted 
staffs, the satisfactory maintenance of private plant became 
impossible, and great delay was occasioned in obtaining 
replacement parts. To extend existing mechanical driving 
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equipment involved similar delays, and wastage of valuab!e 
space, besides merely multiplying most of the operating 
difficulties already enumerated. 

These conditions were experienced in many works, and 
would have been experienced in all had electric driving not 
been already in use or promptly adopted. The electric 
motor with its efficiency, flexibility, and simplicity un- 
doubtedly saved the day. The whole problem of power 
production was relegated to undertakings devoting their 
entire energy and resources to the subject. The technical 
efficiency and reliability of our central stations stood us in 
good stead. Increased demands were met instantly which 
could have been supplied by no other means, and 
the costs of production could have been approached 
by few private concerns under the conditions exist- 
ing. Replacements and additions to the driving equip- 
ment were effected with no interruption of work, an 
absolute minimum of useful space was occupied by the 
driving motors, and, perhaps best of all, the total staff 
engaged in power production was reduced to a minimum, 
and practically no skilled labour was requisitioned in work- 
Shops to attend to the driving equipment. All these 
advantages, which have been existent for years past, though 
hitherto imperfectly appreciated, are still operative. They 
will be of military value till the end of the war, and after 
that use will surely continue to be made of them, and 
central stations will reap the full benefit of the national 
service which they are now rendering. 

The exigencies of war have broken down those barriers 
of conservatism and hesitancy to incur capital outlay, 
which have so often in the past kept electric driving from 
what is technically and economically its own. Once broken, 
those barriers can never be rebuilt. In quieter days to 
come, the present experience with electric driving will with- 
stand the most critical analysis, and now that every industry 
has been compeiled to adopt electric driving from central- 
station supply, its advantages can never again be overlooked. 
In the meantime the electric motor and the whole of our 
central-station generating and distributing equipment are 
proving themselves equal to the most severe conditions ever 
known in industry, and, let us repeat, without them our 
present output of munitions would be literally impossible. 


Ч, THERE bave been a number of fluctua- 

eee tions in the prices ruling for plantation 
rubber since last writing, but, on the whole, the tendency of 
the market has been pretty satisfactory from the point of 
view of holders. Some very good buying has been experi- 
enced, mainly, of course, in connection with the supply of 
tires, and there has been no weight of raw material offering 
upon the market. The quantities coming to hand have 
been pretty good, but, as usual, extraordinary delay occurs in 
discharging, &c., and it is due to this that some difficulty 
was experienced from time to time in satisfying the demands 
coming forward from consumers. Under ordinary circum- 
stances it would have been quite easy to satisfy inquiries, 
but the times are quite abnormal. As the demand tapered 
off, so the tone slackened, but there is no disposition even 
now to push sales, especially as rubber, in common with all 
other commodities which have to be imported, is suffering 
from the extreme degree of stringency affecting freights. 
There will probably be some interruption in the supplies 
reaching the United States owing to the traffic through the 
Panama Canal being entirely dislocated, and this may, 
perhaps, cause a diversion of demands from America to this 
aide of the Atlantic, though it may be pcssible, of course, 
for vessels held up in the Canal to discharge their cargo ard 
have it forwarded by rail. It is only relatively costly 
material, however, which could stand such an additional 
expense. American consumption is naturally proceeding on a 
very liberal basis, if only because of the huge war orders 
which have been placed there for motor-cars and tires by 
the Governments of the Entente Powers, and it is stated 
that the American automobile makers generally are running 
at record pressure in all parts of the country, and that the 
output of cars will mark a fresh high-water mark for this 
year. Below are given the usual details showing the exports 


of plantation rubber from the Straits Settlements for this 
year, with comparisons :— : 
1918. 


1914. 1915. 

Tons. Tone. Tons. 

January эъ oo» 784 1,181 2.576 
February А 743 1,703 2,741 
March ... 898 1,285 2,477 
April 762 1,548 1,978 
May 814 1.309 3,588 
June 812 1,480 2 249 
July 1.120 1,581 2,324 
August 1,315 1.325 2 295 
Septem ber 1.057 1.602 4,725 
Total . 8,305 13,017 24,953 


These figures include transhipments of rubber from 
various places in the neighbourhood of the Straits Settle- 
ments such a8 Borneo, Java, Sumatra, and the non- 
Federated Malay States, as well as rubber actually exported 
from the Colony, but do not include rubber exports from the 
Federated Malay States. 

The position in Germany and Austria appears to be 
rapidly verging upon the critical. In Germany raw material 
is very scarce, and superhuman efforts are being made to 
turn out satisfactory grades of artificial rubber, but without 
much practical result, while the Government seems to have 
confiscated practically all the rubber in the country upon 
which it can lay its hands. In Austria the policy of 
confiscation has also been developed on a wholesale scale, 
as regards both raw material and all kinds of finished goods. 
It is generally believed that both Austria and Germany 
have placed large orders for crude rubber in neutral countries 
for importation directly the war is over. 


FoR some years past, in the pages of 
the ELECTRICAL REVIEW, many writers 
have urged the needs of the Chinese 
electrical and engineering market upon 
the attention of British manufacturers. 

It may be thought that the moment is unpropitious for 
repeating such advice. Those firms who enterprisingly 
placed their manufactures permanently on exhibition before 
the eyes of a continuous stream of Chinese students at Hong- 
Kong University will undoubtedly have their reward, if they 
have not actually received some of it already, but it were the 
height of folly to rest content with that. We commend to the 
notice of all our readers, and particularly those interested in 
the development of our foreign trade, the extracts which 
we publish to-day from an extremely valuable address 
delivered before the Birmingham and District Electric 
Club on Saturday last by Mr. W. G. L. Riddle. It 
would almost seem that notwithstanding all that has been 
written by expert observers of the situation, the dangers 
presented by the German activity of the last decade have 
been practically ignored by many of our own people, who 
really ought to have been in a position tnitedly to put up 
a strong fight. Authority after authority has told practic- 
ally the same tale—surely we can, even in war-time, be pro- 
ceeding to adopt some well-thought-out policy which shall 
safeguard and extend British electrical interests in this vast 
territory in thefuture. Mr. Riddle is an electrical engineer, 
who looks atthe matter through electrical eyes,and he recently 
returned from China ; his advice and warning should therefore 
be the more readily listened to and acted upon. But what he 
says as an electrical authority is also said by the Government 
Special Commissioner, Mr. T. M. Ainscough, whom the Board 
of Trade sent out to China nearly a couple of yearsago. He, 
too, has returned, and is in London at the disposal, within 
limite, of British traders, as already announced in our pages. 
He wants us all to be impressed with tle seriousness of 
German competition in China, but while our wonder-working 
Fleet cripples German trade there is open to us such 
an opportunity as cannot recur. Mr. Ainecough’s advice, 
therefore, is to act upon the opportunity that presente itself 
now. After the war China, like many other foreign and 
Colonial countries, will have immense requirements in 
engineering manufactures—are not development operations 
in arrears or in suspense practically everywhere ?—and 
British factories will want to turn present munition workers 
on to peaceful occupations. Surely the facts of the position 
make their own imperative appeal to us ! 


The Electrical 
Position in 
China. 
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Evzxrs now appear to be moving 


German rapidly in Germany in connection with 
| 5 the problem of the supply of copper for 
Machinery. munitions of war. A few weeks ago we 


referred to the protest raised by the lead- 
ing electrical journal in that country against the expropri- 
ation, which then seemed to be in prospect in the near future, 
of electrical machinery and apparatus used in elec:ricity 
supply works and power stations, it being contended that 
the copper used in the roofs of public buildings, church 
belle, and locomotive tubes should first be appropriated in 
the place of the former. It is quite possible that the work 
of stripping in the latter direction has already been carried 
out, or is in course of execution. If this were not the case 
it is improbable that we should hear, as was reported from 
Zurich on October 18th, that the military authorities in 
Berlin are proceeding to make an inventory of all electrical 
machinery, transformers and apparatus. All the machinery 
and apparatus of this kind which are to be found in warc- 
houses or showrooms, and which have not had a dispensation 
from requisitions for the war, can be sequestrated. Affaire, 
therefore, are proceeding quickly, and stocks are to be seizad 
bafore attempting to lay official hands on the plant in 
generating stations. On the face of it, the report appears 
to suggest that everything possible in the copper line which 
could be utilised, or which it would be advisable to utilise, 
has been removed from Belgium and the North of France; 
among the inadvisable removals would seem to be the 
copper used in connection with the tramways employed for 
military purposes, which, according to roporta from Paris, 
are still running in some places, and, in fact, they are said 
to have run German officers and soldiers into the Bruges 
canal, whence the bodies of 114 were recovered a week or 
twoago. Already the iron and steel, particalarlyscrap iron, has 
been to a large extent taken from the occupied districts to 
Germany, where supplies of scrap from those localities are 
now expected to arrive in less abundance in the future than 
hitherto, for use in connection with the production of oper- 
hearth steel. If, then, the iron and steel resources in tle 
occupied territories are becoming depleted— we leave out cf 
consideration the valuable iron ore mines in the basin of 
Briey, in the east of France, which are being worked by the 
Germans —how much more probable is it that all the avail- 
able copper from those districts, which is more urgently 
needed by the army authorities than iron or steel, has been 
transferred to Germany, excepting in those cases where gene- 
rating stations or tramways, as already mentioned, are being 
worked preferent'ally for army purposes! Under all the 
circums:ances, affairs are tending in the direction of a 
gradual exhaustion of the copper resources of Germany, and 
the lapse of time will merely serve to accentuate this situa- 
tion, and begin adversely to affect certain branches ‹Ї 
industiy. Since tbe Гоша was written, German news- 
papers have arrived in this country, confirming the Swiss 
report already mentioned. The official announcement shows 
that the obligation has been placed upon all owners of elec- 
trical machinery, transformers, and apparatus, which are now 
in stock, or which can be dispensed with during the war, to 
notify the stocks to the Electrical Machinery Distribution 
Bureau of the Ministry for War in Berlin by means 
of the prescribed notification forms. The information 
had to be furnished by October 25th for machinery and 
apparatus up to 100 in number, whilst five days longer 
are being allowed for notifications where the number exceeds 
100, 80 that, the whole of the details should be in possession 
of the army authorities by to-morrow. 


THE question of taxing electrical energy 


ерта in Ruasia, which is now seriously occupy- 
Electricity. ing the attention of the Government, was 


agitated as long ago as the eighties of last 
century, says a Petrograd journal. On the last occasion 
the proposal was not brought formally under the notice of 
the legislative bodies, chiefly because industry revived, and 
there was an abundant harvest, which reduced the necessity 
. 


for seeking new sources of revenue for the Government. 
The present altered state of affairs requiring the expendi- 
ture of immense sums of money finds the Government 
obliged, it is stated, to extend taxation to electrical energy. 
Ја 1918 the Ministry of Finance collected data throughout 
the Empire on all electrical concerns then existing, includ- 
ing central and private electric stations. A comparison of. 
these data with those of 1905 shows that during the eight. 
years the electrical industry made excellent progress, and 
our contemporary says that at the present time 
it is quite strong enough to bear taxation. We have our- 
selves already questioned the wisdom of the proposal, but: 
must accept our contemporary's statement at present. In’ 
1913, the total consumption of electrical energy in the 
Russian Empire could be stated as 2,000 million Kw.-hours, : 
of which about 20:5 per cent. was used for illumination and 
79:5 per cent. for power and other industrial purposes. The 
total consumption had increased four times. The tax, accord- 
ing to the new project, affects all electrical energy used for 
lighting, heating, power, and other industrial requirementa, 
but excluding current used for the Treasury and Govern- 
ment buildings, constructions, and establishments, current . 
obtained from installations the output of which does not 
exceed 1 KW., current used for illuminating the rolling 
stock of private railways, or communal railways, and во on. 


. The tax on the energy delivered from central stations is 


fixed at, per KW.-hour, (а) 4 copecks for lighting private 
rooms, isolated houses and farms, the rooms of facto 
employés commercial establishments, theatres, &c.; (6 
2 copecks for lighting factory establishments, and work- 
men’s dwellings connected therewith ; (с) 1 oopeck for 
lighting streets, public places and gardens maintained at the 
cost of towns or other public bodies, railway station plat- 
forms and lines on private railways used for public pur- 
poses, & .; (d) 4 copeck for heating, locomotive, and other 
industrial purposes, not included specifically under b and c. 
Electrical energy applied in the household for heating, 
driving, and other industrial purposes obtained from the 
system of lighting wires without being measured by 
special meters is subject to a tax of 4 copecks per 
EW.-hour. The tax on electrical energy is payable to the 
Treasury by the owners of stations who on delivering the 
current to outeiders— that is, subscribera—may transfer the 
tax to the latter. 

A special consultation on the subject of the tax with the 
participation of representatives of the industry was to be 
held at the Ministry of Finance a fortnight ago, but we have 
not yet received any information respecting what transpired. 


As we remarked not long ago, amid the 
clash of arms, Ssience placidly pursues 
her way, hampered undoubtedly by the 
world-war, but undeterred in her high aims. It is buta 
few months since we record zd the successful acoomplish- 
ment of trans-Continental telephony over loaded lines ; 
we now have to congratulate our American friends once 
more on what may well be regarded as a still more striking 
achievement—the transmission of speech over a distance of 
4,900 miles, without the aid of a connecting wire. But for 
the war, this country might have shared in the work; 
certainly we may claim credit for some of the foundation 
stones upon which the superstructure has been raised, in 
the work of Sir Oliver Lodge, Prof. Fleming, and Mr. 
О. W. Richardson. Apparently the factor which has played 
the leading part in rendering possible this new triamph of 
science is the principle of. thermionic currente, as exemplified 
in the pliotron, which we described in our issue of 
May 28th. That was developed by Dr. Langmuir, of the 
General Electric Co., U.S.A.; but before that time Dr. 
Lee de Forest had developed his audion, which resembles the 
Fleming vacaum valve that is so widely used as a receiver in 
wireless telegraphy. We do not yet know to whom the 
credit of providing the corner-stone of this great work is 
justly to be ascribed ; but we do heartily congratulate all 
these gentlemen, and Mr. J. J. Carty, under whom the 
experiments have been conducted, upon the splendid 
achievement to which their labours have contribated. 


Wireless 
Telephony. 
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LONDON AND SOUTH-WESTERN RAILWAY ELECTRIFICATION. 


(Concluded from page 464.) 


There are seven frequency changing sets in all, the 
generator in each case being an open type single-phase 
alternator, with direct-coupled exciter. They were all 
supplied by Messrs. Bruce Peebles & Co., Ltd. In three of 
the sets, the single-phase generator is driven by a D.C. 
motor, while in four of the sets the single-phase generator 
is driven by a slip-ring induction motor fitted with the 
makers’ patent short-circuiting and brush-lifting gear. Two 
of the former class were illustrated on p. 464, these being 
installed at the power house. 

The four sets which are driven by induction motors will 
be installed respectively at the Raynes Park, Twickenham, 
Clapham Junction, and Waterloo sub-stations. 
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provided with balanced relays at the feeding end and 
balanced reversed power relays at the receiving end. Two 
lengths of single feeder are fitted with Merz Price protective 
gear, in connection with which three-core pilot cables have 
been provided. 

The 11,000-volt supply is distributed to nine sub stations, 
where it is transformed down and converted to continuous 
current at 600 volts, at which pressure it is delivered to 
the conductor rails on the track. The sub-stations are 
situated at Waterloo, Clapham Junction, Raynes Park, 
Hampton Court Junction, Kingston, Sunbury, Twickenham, 
Isleworth and Barnes. They contain transformers, rotary 
converters and the necessary high and low-pressure switch- 


Brake governor. 


FRONT VIEW OF CONTACTORS IN DRIVER’S COMPARTMENT, SOME WITH ARCING BOXES REMOVED (ON THE RIGHT); 
CIRCUIT-BREAKER IN CENTRE, 


The speed of the p.c. motor sets is 900 R. P. M., while that 
of the induction motor driven sets is 722 R.P.M. 

The 8,300-volt feeder cables are 0°05 sq. in., twin-core, 
paper-insulated, copper-taped, lead-sheathed, wire armoured, 
and served, and are divided into sections at the transformer 
chambers, where they are connected to oil switches. These oil 
switches are fitted with trip coils operated by relays, having 
operating coils connected to the copper tapes on the cables. 
In the event of à fault developing on a length of cable, the 
relays at each end of the defective length come into opera- 
- tion, and trip the oil switches, thus cutting out the length. 

A large proportion of the 11,000-volt feeder system is in 
the form of a ring main, and where duplicate cables are 
provided in tbis ring, they are fitted with protective gear 
consisting of balanced relays, which, in the event of a fault, 
isolate the length of defective cable at both ends. Dupli- 
cate cables which do not form part of the ring main are 


gear. The rotary converters, which were made by the 
British Thomson- Houston Co., Ltd., are of two sizes, viz. : 

1,875 and 1,250 Kw., and each of them is supplied by three 
single-phase oil-cooled transformers. 

The high-pressure switchgear is completely enclosed in 
moulded stone cells, and, with the exception that the oil 
switches are hand-operated, is similar in construction to 
that installed at the power house. Each of the p.c. feeder 
panels controls two circuits, each of which has a maximum 
capacity of 5,000 amperes. The feeder circuit-breakers are 
equipped with indicating lamps which, when the breakers 
аге open, show the position of the breaker through which 
the different sections of conductor rail are fed from the next 
sub-station. 

The track work involved in the electrification comprises 
the laying of a third rail and the bonding of the running 
rails of about 150 single-line miles of railway. 
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The conductor rail is laid at one side of the track 16 in. 
from gauge, and 8 in. above rail level ; it is of special bigh- 
conductivity steel, and weighs 100 lb. per lineal yard. The 
resistance is approximately 62 times that of copper of equal 
cross section. The rail is bent down at the ends to form 


MASIER CONTROLLER, OPEN. 


the ramps, and is bonded at the joints with four copper 
bonds having a total cross-sectional area of 1:4 sq. in. 

The jumper cables connecting adjacent lengths of con- 
ductor rail at crossings and other points where it is neces- 
sary to have a gap in the rail, are of 1 sq. in. sectional area, 
and are made up of 127 0'101-in. diameter copper wires 
insulated with rubber, bitumen sheathed and braided. 


AUTOMATIC RELAY. 


joints of which are bonded with two copper bonds.of the 
protected type placed under the fish-plates. These bonds 
are made up of copper strips, and have a total cross-sectional 
area of 33 sq. in. 

The rolling stock consists of 252 51-ft. compartment-t y pe 
coaches which were until recently used 
in steam service and have been con- 
verted for electrical working. The 
Stock is made up into permanent sets 
of three coaches, and is equipped with 
multiple-unit control, so that trains 
may be formed of one or two three- 
coach units in accordance with the re- 
quirements of the traffic. | 

Each three-cocch unit has а motor 
bogie carrying two motors under each 
end, weighs 94 tons unloaded and seats 
190 passengers. The motors have been 
specially designed to meet the require- 
ments of the service, and are each rated 
at 275 H.P. on the usual traction motor 
basis. » | 

The control equipment is of the relay 
automatic type in which the rate of 
acceleration is governed by a relay. The 
relay is controlled partly by the motor 
current, and partly by a dasbpot time 
lag. Marks will be fixed on the line to 
indicate to the motormen when to shut 
off current, and this, in conjunction 
with the automatic control of the 

. rate of acceleration, will enable the 
most economical method of running to be adopted. 

The motors run at 590 R. P. u., and are geared 21/59 on 
standard 424 іп. driving wheels. All the electric control 
gear is placed in the driving compartments at opposite ends 
of the unit, each pair of motors being controlled by its 
own set of control gear. The arrangement of the control 
gear in the driver's cab was decided upon by the railway 
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CONTACTORS SEEN FROM THE REAR, SHOWING THE INTERLOCKING SWITCHES, 


All the low-pressure rubber and bitumen feeder cables 
from the sub-station to the track, together with all the 
jamper and cross-bonding cable for track work, were made 
and laid by Məssrs. Chas. Macintosh & Co., Ltd., who also 
manufactured and supplied all the lighting and control 
cables used in connection with the rolling stock. 

The return circuit is formed by the running rails, the 


company’s engineers in preference to having it underneath ` 
the coach, on account of the greater ease of access for 
inspection, cleaning and adjustment. The positions of the 
individual pieces of apparatus have been carefully arranged 
with this end in view. Access to the control apparatus 
is obtained on the one side from the driver's compartment 
and on the other through large hinged doors in the partition 
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between the driver's and luggage compartments. There is 
zan advantage in placing the control apparatus in the 
driver's cab, in that the weight of this apparatus comes over 


COUPLING BETWEEN TWO THREE-COACH TRAIN UNITS. 


the driving bogie, and so increases the adhesive weight on 
the driving wheels. 

We give herewith views of the control apparatus from 
front and rear, of the master controller, and of the 
automatic accelerator. Another view shows one of the 
motor trucks, tozether with the interior 
of the car depôs, which adjoins the 
power house. 

The motors are of the totally-en- 
closed type, with commutating poles ; 
the field poles are laminated, while the 
interpol:s are made solid and have a 
special shape of tip. Spring washers 
are used in both cases to keep the coils 
firm in their places and to prevent 
chafiag due to vibration. 

A fan is provided on the armature 
for air circulation on the axial system ; 
air drawn through openings in the com- 
mutator spider and armature core passes 
through the fan and back between the 
field coils, and over the armature and 
commutator. Openings to the atmos- 
phere are not provided, the whole cf 
the cooling being done by radiation 
from the case, but the circulation of 
air ensures even temperature through- 
out the motor. 

The lubrication of all bearings is 
effected by means of long fibre wool 
waste, which siphons the oil up to the 
bearings and provides a continuous 
and automatic supply. A separate oil 
reservoir permits the fresh oil to be fed 
and filtered up through the waste to 
the bearings, and suitable oil wiper 
rings and guards prevent the oil from 
the bearings getting into the motor 
casing. The oil thrown from the wiper 
rings passes to a waste pocket of ample 
capacity in the bearing housing from 
which it may be drawn off periodically. 

The motor casing is carried by a 
suspension bracket, which is supported 
through rubber springs from the truck transom. The 
control of the trains for multiple unit working is 
ей сед by the Westinghouse Co.'s “ All Electric” system 


of automatic relay control. In this system the motor 


current is handled by a suitable number of electrically- 
operated contactor switches, the operating coils of which are 
connected to control wires running 
throughout the length of the train, and 
actuated by six small motor controllers. 
The contactors are provided with inter- 
locking switches connected in their 
operating circuits, to ensure the correct 
sequence of changes in the connections. 

The motor equipment on each coach 
is controled during the accelerating 
periods by its own relay, which is in- 
dependent of the other relays on the 
train ; hence the motors on the different 
coaches are notched up in accordance 
with their individual requirements, 
which are, in a measure, dependent 
upon the diameter to which the wheels 
may be worn and the slight inkerent 
differences in the characteristics of the 
motors. This system, therefore, helps 
to equalise the load on the different 
motor coaches and gives a low energy 
consumption. 

With this system the master con- 
troller becomes a very simple piece of 
apparatus, and this is important, be- 
cause it is the only piece of apparatus 
handled by the drivers, who are generally 
non-technical men. The op ration of 
the controller is extremely simple, the 
driver having merely to move the con- 
troller right round to the full ** on " position, and the relays 
automatically do the rest. ; 

Powerful magnetic blow-outs are fitted to all pieces of 
apparatus where there is a possib lity of arcing when break- 
ing current. The arcing tips are of hard-drawn copper, 


Мотов TRUCK, AND INTERIOR OF CAR-REPAIRING SHED. 


which can be easily and cheaply renewed. A wiping action 
between the contacts is provided, so that any roughness due 
to arcing when opening the circuit does not interfere with 
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the contact surface when the switch is in the closed position. 
Each contactor and circuit-breaker is carried bya pressed 
steel plate clamped to mica-insulated steel tubes, which are 
fixed to two channel irons running the full length of the 
switch group. This method of construction is light and. 
strong, and jm the necessary flexibility to withstand vibra- 
tion. It also renders the withdrawal and replacement of a 
eontactor switch an extremely easy matter. 

The interlocking switches mentioned above are fixed at 
the back of the contactor switches, and are operated by a 
lever from the movable core of the contactor solenoid, thus 
ensuring a definite position of the interlocking switch, corres- 
ponding with a definite position of the contactor. These 
interlocking switches have been most carefully designed with 
a view to ready inspection, renewal and withdrawal when 
necessary. The smallest possible number of different parte 
is used in the construction. 

The frame carrying the contactor switches forming the 
motor-car group lies across the width of the coach in the 
driving compartment. It also carries the necessary motor- 
starting resistances, and the main fuse above the contactors. 
The motor resistances are of the usual three-point suspen- 
sion grid type, mounted on mica-insulated tie-bars fixed to 
pressed steel end frames, giving a strong and rigid 
construction. 

Views of the back and front of the switch group are shown 
herewith, from which may clearly be seen the interlocks at 
the backs of the switches, and the arcing tips and arcing 
boxes at the front of the group. The circuit-breaker is 
similar in construction to the contactor switches, and may 
b2 seen in the middle of the group. It is provided with 
heavy laminated brushes in addition to the contact jaws, 
and adjustable overload and trip coils. 

The reverser is of the drum type. The drum castings 
are clamped to mica-insulated shafts provided with heavy 
copper contact segments. The fingers are made with renew- 
able tips, and provided with swan-neck finger springs and 
heavy copper shunts. The finger bases are clamped to 
mica-insulated bars. The interlocking of the control 
circuits for operating the reverser is effected by an addi- 
tional contact drum attached to the main spindle, so that 
a fixed relationship between the making and breaking of the 
main control circuits is obtained. A powerful magnetic 
blow-out is provided for the interlock fingers, which are 
identical with the swan-neck fingers used in the master 
controller. 

The master controller is of the drum type, and is pro- 
vided with both main and reversing handles, so interlocked 
that the reversing handle must be in either the forward or 
the reverse position before the driver can operate his con- 
troller. The main handle embodies the “dead man" 
feature, the arrangement being such that in the event of 
the driver releasing the handle the supply of control current 
is interrupted, thus opening all the main contactors, and 
the brakes are automatically applied. Should the driver 
allow the handle to move upwards at any time, he must 
bring the operating handle to the “off” position again 
before he can release the brakes. When coasting and when 
making ordinary service stops the driver moves the main 
handle to the off position and keeps his hand on the 
handle, thereby preventing the interruption of current and 
the automatic application of the brakes. 

The main handle of the master controller has four operat- 
ing positions: —The first position, usually called the 
“switching " position, gives series connections to the motors 
with all resistance in circuit ; the second position brings the 
automatic relay into operation, and the resistances are cut: 
out of circuit step by step until full series is obtained; the 
third position connects the motors in parallel, the well-known 
bridge connection being used in passing from series to 
parallel; the fourth position brings the automatic relay into 
operation again, cutting out the resistance step by step until 
full parallel is obtained. It is unnecessary to pause on each 
notch of the controller until the corresponding motor con- 


nections are completed; the handle may be moved directly 


to either the series or parallel position, when the control 
apparatus automatic ly notches up step by step until the 
position is reached corresponding to the particular notch on 
which the handle is placed. 

The. starting current, and therefore the rate of accelera- 


. 6 am. to midnight. 


tion, may be adjusted by means of the setting of the auto- 
.matic relay ; this relay consists of three coils, two of which 
have movable plungers fitted with copper disks for bridging 
contacts in the control circuit, the three coils having a 
common magnetic circuit. The two coils which have 
movable plungers are connected in the control circuit, and 
the third coil is a heavy-current coil connected in the motor 
circuit. The function of the two coils in the control 
circuit is to lift the short-cirouiting copper disks and 
thereby open one of the control circuits, the disks being 
held up until the motor current in the series coil has fallen 
to the pre-determined value for which the relay is adjusted. 
Tbe contacta in the relay are never used for breaking circuit, 
and are, therefore, not liable to cause trouble by burning. 

The construction of the control apparatus throughout is 
of noa-inflammable material, and the whole of the insulation. 
i8 of mica. 

Practically all the wiring is in the driver's cab, and the 
connecting train wires and through shoe cable are fixed on 
the roof of the coach s» as to be quite out of reach of 
unauthorised persons. чор 

The lighting of the compartments has been the subject 
of very careful study by the railway company’s engineers, 
and a suitable and tasteful fitting has been adopted. The 
coaches are heated by electric radiators suitably grouped in 
the various compartments. , | 

The Westinghouse brake used on the electric trains 
employs cylinders 12 in. and 14 in. in diameter, and the 
triple valves are of the newest design, which passes on the 
operation of the driver’s brake valve to the rear of the train 
by a quick serial movement, resulting in the almost simul- 
taneous application of the brakes on a train 600 ft. long, 
which ensures a smooth and efficient brake service. 

The air is supplied to the brake system by small com- 
preasors direct-driven by low-speed motora, one of which is 
placed in each motor-car. The action of all these com- 
pressors on a train is controlled by a master governor and 
switch, which produces uniform compressor labour through- 
out the train, as all compressors start and stop simul- 
taneously. This arrangement is known asthe Westinghouse 
Governor Synchronising System. 

The work on the permanent way has consisted for the 
most part of the equipment of the existing tracks for electric 
traction: but a fly-over junction has been constructed at 
Hampton Court Junction to prevent the crossing of the 
new eleetric trains on the level. The new piece of line, 
which is 14 miles in length, includes a steel girder bridge 
of 160-ft. span, which carries the track for the electric 
Bervices over the existing line at the junction, and which is 
the longest single span bridge on the London & South- 
Western Railway. The work also includes two brick arch 
viaducts 380 and 100 yards long respectively, as well 
as several road bridges. The whole of this work is now 

completed. 

The week-day train service arranged for between 
Waterloo and Wimbledon, which began on Monday 
last, provides trains every 20 minutes from about 
The new schedule, though all 
trains Serve every station on the route, involves a con- 
siderable acoeleration upon the times hitherto in force, 
the journey from end to ead being reduced from 31 to 
24 minutes. : 

In view of the fact that steam trains were relatively 
infrequent on this branch, often an horr or more apart, 
residents of the East Putney, Southfields and Wimbledon 
Park districte will benefit considerably. | 

The schedule time between Waterloo and Teddington will 
probab!y be reduced from 50 to 38 minutes. 


New Electrical Manufacturing in Sweden.— Accord- 
ing to notices in the Swedish Press, the L. M. Ericsson Co., of 
Btockholm, which has hitherto been more closely associated with 
the manufacture of telephonic apparatus, has lately commenced 
the production of electric signalling apparatus for railway block 
Systems. This type of machinery has hitherto been mainly 
imported into Sweden from Germany, and it is expected that the 
new departure will render the country independent of foreign 
manufactures. | 5 
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ELECTRICITY EXTENSIONS AT STEPNEY. 


THE modern generating station of the Stepney Borough 
Council, which is situated on a riverside site at Limehouse, 
was first brought into use in the autumn of 1909. The 
various plant additions made since that date, in order to 
cope with the rapid 
electrical develop- 
ment of the East 
London area, soon 
filled the original 
buildings, and, as 
far back as 1912, 

. Mr. W. C. P. Tap- 
per, the borough 
electrical engineer, 
in a report advised 
the doubling of the 
station buildings, 
and immediate in- 
stallation of tur- 
bine, boiler and 
auxiliary plant, at 
an estimated cost of 
nearly £138,000. 

This scheme of 
extension has now 
been carried out, 
and, as briefly re- 
corded in our last 
issue, was offically | 
inaugurated on a 
recent date. . 

The buildings have been extended at their northern end 
by the addition of three ferro-concrete bays (two of which 
are oecupied by the new plant), and comprise an engine 
room and switch-gallery section, with basements; a boiler 
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Fic, 1.—CoaL WHARF AND ELECTRICAL TELPHEB; ALSO SCREEN FOR 
CONDENSING WATER, 


house section, with overhead coal bunkers, and an ash base- 
ment. The width of the building remains approximately 
the same as before, viz., boiler house 63 ft., engine room 
46 ft. 10 in., and switch gallery 19 ft. 6 in., but the heights 

| have been some- 
what increased, the 
boiler house by 
some 15ft, to 19ft., 
to allow room for a 
double telpher track 
for coaling the bun- 
kers, and for the 
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hot-air economisers, 
draught fans and 
| motors, and. the 
| engine room by 
15 ft., to accom- 


modate larger con- 
densing plant and 
allow for the hand- 
ling of a 50-ton 
electrically - driyen 
overhead travelling 
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crane. » 
* [n the boiler 
house the new 


equipment consists 
of four water- tube 
boilers. of “Messrs. 
Howden’s make, 

: built for à norma! 
evaporation per boiler of 33,000 lb. of water at 150" F., 
to steam at 200-lb. pressure, with a heating surface 
of 6,700 sq. ft. and 190 sq. ft. of grate area. Each boiler 
is in six elements with upper and lower drums connected 
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together with about 6,700 2-in. vertical tubes, and the 
necessary balancing water and steam pipes between the 
drums; each element is provided with a safety valve, aud 
there áre two feeds to each boiler, while each boiler is fitted 
with internal superheaters. 

The stokers (two to each boiler) are of the Underfeed 


Fic. 3.—5,000-kw. ESCHER, Wyss—BRowN, BOVERI TUSBINES, LIMEHOUSE GENERATING STATION, 


Co.'s moving-grate type, and are worked in conjunction with 
their hot air economisers, forced draught and Prat patent 
induced-draught chimneys, with the object of obtaining as 
nearly as possible a balance draught at the stoker grate 
level ; the economisers, two to each boiler, are placed in the 
flue immediately above and under the chimney. . Each 
boiler is equipped with 
an induced-draught 
fan and forced-draught 
fan, mounted close to 
the base of the Prat 
chimney, and is pro- 
vided with a gauge 
board with the follow- 
ing ten instruments: — 
Steam gauge, two 
superheat gauges, the 
forced-draught motor 
ammeter, shunt regu- 
laor and draught 
gauge, the induced- 
draught motor аш- 
meter, shunt regulator, 
and draught gauge 
and the balanced 
draught gauge, thus 
enabling the stoker to 
keep the working con- 
ditions of the boiler 
always under observa- 
tion. The stoker drive 
is suspended on the 
under side of the 
boiler-house floor and 
operates patent spring 
clutch gear to give 
motion to the grates. 
The ash-handling 
for the four new 
boilers is carried out on the lines of the original plant by 
means of hoppers under each furnace emptying into 
movable runabout skips, these latter being conveyed by 
means of the telpher to the ash hopper upon the wharf edge. 
The coal-handling plant extension consists of a double 
mono-rail telpher track running over the tops of the coal 


bunkers, and one track extends for 20 ft. into the yard at 
the north end of the building; this is coupled up to the 
original single mono-rail track, and was supplied by Messrs. 
Strachan & Henshaw in order to cope with the increasing 
coal supplies, and to ensure continuous working in the event 
of a breakdown to either of the telpher machines. 

For handling the 
cecal stock at the north 
end of the boiler house 
a 3-ton electrically- 
driven Jib crane, manu- 
factured by the Chat- 
teris Engineering 
Works Co., has been 
erected, with a maxi- 
mum working radius 
of 45 ft. А coal- 
receiving and discharge 
hopper is provided in 
the yard at the end of 
the telpher track. It 
might be mentioned 
that this crane is 
mounted upon a 
travelling under- 
carriage, 10 ft. high, 
with a view to its 
being used later on 
the river wharf. When 
working in conjunc- 

. tion with a Priestman’s 
grab it is capable of 
dealing with 40 tons 
of coal per hour. 

A Weir steam tur- 

bine-driven feed pump of 10,000 gallons per hour capacity 
has been added to the boiler feeding plant, the exhaust 
steam being turned direct into the hotwell overhead through 

a kinetic heater. | 

The extension of the engine room consists of two 
5,000-Kw. Escher, Wyss turbines of the Zoelly impulse type, 


Еа. 4.— VIEW IN BASEMENT, SHOWING STEAM TURBINE-DRIVEN PUMP SETS FOR CONDENSERS, 


coupled to two Brown, Boveri three-phase alternators, 
generating at 6.600 volts between phases and 50 periods. 
These sets are capable of generating 25 per cent. overload 
for two hours and 50 per cent. overload for half an hour, 
running at a speed of 1,500 R. P. u. They operate on steam 
at 180 lb. at the stop valve, temperature 500^ F., and the 
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specified full load steam consumption at 
unity power factor is 13°31 lb. per 
Kw -hour, subject to a tolerance margin 
of 24 per cent. 

Cooling air is supplied to each machine 
through sheet-iron ducts by a Heenan 
and Froude air filter, of 25,000 cb. ft. 
per minute capacity. These filters are 
placed in the basement, and the neces- 
sary water supply for them is led from 
the condensing plant. 

The surface condensers, placed imme- 
diately below the turbines, each have 
10,760 sq. ft. of cooling surface, with a 
wrought-iron cylindrical shell, and each 
is provided with a steam-driven pumping 
set, consisting of a steam turbine 
driving a circulating water centrifugal 
pump, rotary air pump, condenser extrac- 
tion pump and hot well force pump, in 
tandem, at a speed at 2,000 R. P. M. 

The exhaust steam from these 
auxiliary turbines can be turned either 
into a stage of the main turbine or into 
the hot well by means of a Holden and 
Brooke kinetic heater, thus, in the latter 
case, regaining the latent heat units of 
the steam. Either 
condensing plant 
can be used with 
either turbine, or, 
in case of emer- 
gency, both tur- 
bines could be run 
on reduced loads 
upon one or other 
of the condensing 
plants; an alter- 
native atmospheric 
exhaust is also pro- 
vided. | 

A 50-ton S:othert 
and Pitt electric- 
ally-driven over- 
head crane has been 
provided for the 
engine-room exten- 
sion. This is equip- 
ped with three 
motors, each run- 
ning at 700 R.P.M., 
for lifting, travel- 
ling, and hoisting 
respectively. 
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Fic. 7.—REYROLLE E.H.T, IRONCLAD SWITCHGEAR EXTENSION. 


cec Ker 


FIG. 5.—AIR FILTERS AND TRUNKS TO TURBO-ALTERNATORS. 


Between the two 
5,000-Kw. alterna- 
tors, a Bruce 
Peebles 1,000-кт. 
motor converter has 
been intalled, which 
is similar to tho 
which have been 
in operation for 
some years in the 
generating station 
and sub-stations. 

The whole of the 
necessary pipework, 
together with al! 
valves, cocks, sepa- 
rators, traps, lag- 
ging, and fixing: 
have been provided 
by Messrs. Babcock 
and Wilcox, Ltd.: 
practically the 
whole of the steam, 
exhaust and drain 
pipes are confined 


Fic, 6.— GENERAL VIEW ALONG SWITCH GALLERY, LIMEHOUSE GENERATING STATION. to the boiler-hous 


section, and the 
river water pipes, cold water pipes, air 
pump discharge pipes are in the engine- 


room basement; the steam traps are 


of Messrs. Alley & MacLellan’s make. 
In order to secure greater safety in the 
running of the motor-driven auxiliary 
plant, alternator field excitation and 
pilot lighting of the station, а D.P. 
battery of 260 cells has been installed. 
with a combined battery-booster and 
feeder-booster of Messrs. Siemens’s 
make, together with the necessary 
switchgear, for charging purpose. 
Under normal conditions the battery will 
be floating across the main D.C. bus-bars, 
but should the main bus-bar supp; 
from any cause fail, or the pressure drop 
abnormally, the rush of current from 
the battery brings cut a pair of three 
way overload breakers, one in the positive 
side and one in the negative side of the 
system, instantaneously cutting the 
battery off the bus-bars and leaving it 
on the auxiliary power circuit. In 
addition, should the motor of the booster 
set be cut off from the supply, and allow 
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the boosters to race upon a weak field, change-over switches 


‚ are operated by a pair of relays coupled across the brushes. 
of the motor, thereby cutting out the boosters. 

An additional works power board by the G. E. Co. has 
been erected in the new engine room to control the addi- 
tional motor circuits. Me ; 

The switchboard gallery has been extended, and six panels 
of Messrs. Reyrolle’s new extra-high-tension ironclad gear 
have been installed there, together with the rheostat regu- 
lating gear for the alternator fields. The above gear 


Fleche 


Fie. 8.— FORCED AND INDUCED DRAUGHT FANS, BOILER 
HOUSE, LIMEHOUSE GENERATING STATION, 


includes two machine switches, two bulk supply panels and 
two coupling switches. Following upon the original lines 
there are duplicate three-phase bus-bars, the section of each 
bar being 1 sq. in. The switches are contained in boiler 
plate tanks, with cast steel tops. i 

The whole of the circuits to and from the switchgear are 
protected with Merz-Price protection. In addition, the 
generator panels are provided with rotary type field switches 
with an electrical interlock between them and the main 
switch, which prevents the field switch from being opened 
before the main switch, and provides for the automatic 
tripping of the field switch when the main switch operates, 
and ensures that the field switch is closed before the main 
switch. The fields of the exciter are separately excited at 
240 volts from the L. T. direct-current supply. The panels 
are also provided with all the necessary synchronising 
sockets, signal lamps for switch on” and “ switch off,” 
power factor indicators and open-dial type ammeters and 
wattmeters for each phase. 

A Brown, Boveri automatic field regulator has been 
furnished for each alternator, and an electrically controlled 
governor switch for each turbine to regulate the speed direct 
from the gallery. The coupling switches are for the control 
of the cables running between the bus-bars of the new 
board and the bus-bars of the old board. Upon the old 
board are also inserted two coupling switches, one in each 
bus-bar. In order to provide space for these latter switches 
in the old board, various panels and circuits had to be re- 
arranged, including the two Poplar bulk supply feeders. 
These latter have now been transferred to the new board 
and provided with the new type extra-high-tension switches, 
thus securing a switch of larger capacity. All the above 


necessary alterations have been carried out by Messrs. 
Reyrolle, who have also supplied the additional р.о. panels. 

Ín order to cope with the increase of load and the bulk 
supply demands from Shoreditch and Bethnal. Green, the 
following additional feeders, converter and switchgear have 
been provided :—Two 1,500-Kw. E.H.T. feeders from. the 
Limehouse generating station to the. Whitechapel sub- 
station ; two 1,500-Kw. E.H.T. feeders from the Whitechapel 
sub-station to Shoreditch; and two 1,500-KW. E. H. T. 
feeders from the Whitechapel sub-station to Bethnal.Green. 

All these feeders have been provided with pilot cables for 
Merz-Price protection gear, and E.H.T. Reyrolle switchgear 
has been added to the respective sub-station switchboards 
to control these feeders. : : 

At the Wapping sub-station an additional 1,000-Kw. 
Bruce Peebles motor converter has been installed; the 
three-phase E.H.T. machine and the two р.с. machine panels 
complete were erected under Messrs. Reyrolle’s contract. 

In addition to recently installed plant, the Limehouse 
station also contains four smaller turbine sets, one being a 
Parsons tandem direct-current machine, while the others 
comprise three Peebles three-phase turbo-alternators coupled 
to Parsons and Willans turbines, the total capacity of this. 
plant being some 6,500 Kw. Including the new motor- 
converter set, to which reference has been made, there are 
now three 1,000-Kw. Peebles machines, and one smaller set 
of this type in the station. ' 

' Practically the whole of the main switchgear is of the 
Reyrolle ironclad type, as shown in one of our views, in 
which the new E.H.T. gear is shown in the distance. The 
boiler house, in addition to the new boilers, contains seven 
marine type boilers by Babcock & Wilcox, and Danks. · 

In recent years the supply of electricity in the borough 
has developed very rapidly, particularly the power demand, 
in which connection statistics show that at September 30th, 
1911, there was 9,987 Н.Р. of motors connected to the: 
mains, while at September 30th last, this figure had grown 
to 21,623 H.P.; moreover, the output generated has more 
than doubled in five years, and during the last official year's 
working amounted to 21,064,463 units, of which 18,757,000 
units were sold. 

In addition to supplying the area of the borough, the 
Council is giving a bulk supply to the Shoreditch Borough 
Council, and will, in the near future, be similarly supplying 
the Bethnal Green Borough Council ; at the same time, the 
reciprocal supply arrangements between the Stepney and 
Poplar Councils is in operation, and thus a large section of 
East London will be supplied with electricity from the 
Limehouse generating station. 

In conclusion, we are indebted to Mr. W. C. P. Tapper, 
the engineer and manager, for assistance in the preparation . 
of this article. bea p 


The Russian (1886) Co.—On October 3rd, says a 
message from Moscow, the Governor of the town, M. V. Chelnokoff, 
returned from a visit to Petrograd, where he had been to see the 
President of the Council of Ministers, the Ministers of Trade and 
Industry, and Finance, and others, on the subject of the liquida- 
tion of the Electric (1886) Lighting Co. He submitted an applica» - 
tion of the Moscow Town Council to the President of the Council 
of Ministers, who replied that this question would be carefully 
considered at опе of the early sittings of the-Council; but that it 
was difficult to foresee what the result would be, for in this ques- 
tion financial circles of neutral countries were interested. Moat of 
the shares of the company were in the hands of Swiss banks. The 
Minister of Trade and Industry appeared chiefly interested in the 
question of the recent prohibition of the Moscow Council, pre- 
venting the company using the current from Bogorod for the 
requirements of the town. Recognising the town's undoubted 
right to prohibit the delivery of Bogorod current into the 
town system, the Minister at the same time considers that the 
town should take into account the circumstances of the moment, 
and the general shortage of fuel. English coal is not being 
received at present. The Dombroff coal fields have been seized 
the enemy, and the transport of coal from other fields is difficul 
The company serving the town system has to use six loads 
of petroleum per day; but the transport of the petroleum is 
difficult, and the price is very high. Meantime the Bogorod 
station has 11.000,000 poods of turf ready which should be used, 
because during the winter time it will become moistened and will 
deteriorate. Thereupon M. Chelnokoff stated that the question of 
prohibiting the admission of the current was already finally 
decided by the Town Council, and he was powerless himself to vary 
the decision, The Minister of Trade agreed with this view of the 
Governor, and said he would address the Moscow Town Council in 
a special communication asking it to vary the decree. 
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THE ELECTRICAL TRADE POSITION 
IN CHINA. 


Mr. W. О. L. Rrppte began his address to the Birmingham 
and District Electric Club on October 23rd by thanking mem- 
bers for their cable, received at Shanghai on New Year's Eve, 
informing him of his election to the presidential chair. He 
took as the theme of his address his visit to the Far East. 
The majority of his time in China was spent in Shanghai, 
which was the foremost commercial, industrial, and shipping 
centre of Asia. Shanghai had every cause to be proud of its 
progress as shown by the marked improvement in, and the 
gigantic dimensions of, so many of ite constructional works, 
by the completion of its electric tramways system, its elec- 
tricity supply system, and the various railroads which con- 
nected practically all China with Europe. In addition to 
these, there were the dockyarde, shipbuilding, and engineering 
firms, all of which indicated progress in the right direction. 
There were 24 different nationalities represented in the one 
small municipality—the International Settlement. Mr. Riddle 
went on to refer in particular to the Shanghai electrical 
undertaking, its peculiar position, and the electrical trade 
generally in China. + 

He said that Germans were the greatest competitors in the 
electrical engineering trade in China. As a matter of fact, 
they had practically ruined the Far Eastern business by the 
severe cutting of prices. Subsidised by their Government, 
and helped by their bankers, they had been in a position to 
secure many contracts which, in the natural order of things, 
might have been executed in Britain. Since the outbreak of 
hostilities, neither Britain nor Germany had been able to take 
contracts, and, in his opinion, after the war was over Ger- 
many would be in the field again with renewed vigour. 
Before he left China in April last, America and Japan were 
securing the bulk of the trade, for there was a rapidly grow- 
ing and almost limitless market, and an equally rapidly grow- 
ing competition, which would doubtless be augmented by 
the serious efforts of the Japanese in the very near future. 
This Eastern nation was already producing very creditable 
copies of the best European and American practice, and, 
although their present production was insufficient to allow 
them to compete with advantage, it was certain that time 
would amend this, and they would have the advantage of low 
freights and insurance, and also of quick deliveries. The 
British merchants in China did not receive the help from the 
British manufacturers that was desirable to secure their share 
of the trade. Very few large manufacturers had their own 
representatives on the spot. The majority of them employed— 
without any ае firm of merchants, and if апу 
help was required by the merchants, the British manufac- 
turer would not give the desired help; hence, the success of 
the Germans. | 

Mr. Riddle said that he visited a Chinese city some 1,000 
miles from Shanghai (600 miles by steamer and 400 by rail). 
In that city one was in China proper. There was not such 
a thing as a European building, and even if one stood in the 
street for a few seconds a crowd collected. He secured the 
best room in the best Chinese hotel—save the mark! In this 
country it would have been termed a shed. Let them picture 
to themselves a room with a European bedstead. a very small 
table and washstand, and with a charcoal fire in the centre. 
This was his abode for a fortnight, but there was a ray of 
прве in this miserable shanty; it was lighted by а metal 
filament lamp! Current was supplied from sunset to sunrise 
by the Electric Light Co., who had some of the best machin- 
ery that English makers could supply. Such English makers 
had been paid every penny for their machines, but the mer- 
chants who had secured the business had not, hence his visit. 


In the eame city a flour mill had been running for, say, twelve 


months. This, again, had been supplied by a good British 
firm; and, although they had been paid for their machinery, 
the merchants who secured the business had not. In this 
case the Chinese could not secure the requisite amount of 
flour which the makers guaranteed, but the merchants received 
no help from the British manufacturers. They might ask him, 
what about the future in China for British goods? The 
answer was beyond him. If ever the time did arrive when 
British. manufacturers were in urgent need of orders—and they 
might live to see the day—their tactics would have to be 
changed if they wanted to fight against Continental competi- 
tion. The British Government might have to help them, but 
certainly something would have to be done. For meanness 
in the furtherance of British trade in the Far East, commend 
me to the British manufacturers! 

Mr. Riddle proceeded to make some suggestions to British 
manufacturers who proposed in the future to eecure some of 
the Chinese business. Vast opportunities had been, and were 
still being, lost owing to the reluctance displayed by manu- 
facturers in appointing engineer representatives in the more 
i aas centres of China. Salesmen only were not required. 
Take a good firm of electrical manufacturers who desired to 
open out in China: thev should send out a smart young man 
who had been through their shops, and knew their machines, 
во that when orders were secured and the goods delivered this 
representative could see that the machines were erected pro- 
perly, or could advise the Chinese on any technical point 
5 Salesmen who were not engineers only helped to 
retard British business in the Far East. As an instance of 


this, he cited the case of one of our largest and most powerful 
manufacturers of electrical machinery whose representation 
in the most important industrial and commercial city of Cen- 
tral China was, until recently, entrusted to a firm of general 
importers who were nothing 1f not non-technical. Indeed, the 
city in question was until recently entirely without technical 
representation of British electrical manufacturers. As against 
this, it should be noted that the leading German electrical houses 
supported no less than five responsible advising engineers, and 
maintained heavy stocks of electrical gear and 150 in that 
city. He was ready to admit that, having in mind the amount 
of business done, these firms could have shown little, if any, 
profit after payment of the heavy overhead charges thus in- 
curred, and it was also reasonable to suppose that the Govern- 
ment subsidies had assisted Continental firms to survive these 
heavy initial expenditures. In this connection, it would appear 
that, granted that any Government considered that a venture 
was worthy of subsidies, it was reasonable to suppose that 
the said Government was not actuated by philanthropic 
motives, but rather by a desire to eventually participate in 
the resultant success of that venture, such participation in 
this case taking the form of increased export duties and the 
many other obvious advantages of increased trade. Neverthe- 
less, the fact remained that they had thus introduced a serious 
element of competition which reacted to the disadvantage of 
the British manufacturers, and which would, in a great 
measure, be met by the more liberal introduction of technical 
representations. 

It might be presumptious, or even precocious, on his part 
to comment upon the apparent policy of British firms seeking 
Eastern markets, as he had known them. A friend of his 
in Shanghai (an Englishman) had upon innumerable occa- 
sions had to recommend the purchase of electrical gear from 
Continental houses because of the advantage of their quota- 
tions as compared with those of British firms. It might be 
argued that sacrifice to cost was made at the expense of 
quality. In reply to this, he would point out that, as his 
friend was responsible for the subsequent efficient operation 
of the gear in question, he would obviously err upon the side 
of recommending quality even at slightly enhanced prices. 
His friend cited instances almost without limit where British 
firms had placed goods upon the Eastern market at prices 
150 per cent. in advance of their own home quotations, and 
had expressed sentiments of outraged patriotism when their 
less ambitious Continental contemporaries secured the con- 
tracts. Prospective buyers’ positions in China were the same 
as elsewhere. It was their obvious duty to obtain the 
best goods at the best price, irrespective of sentiments. Hence 
the amount of Continental apparatus which was being im- 
ported, and hence the wails which emanated from the British 
importers. j 

He had recently been told by a British representative that 
his firm were securing a fair profit, that their home works 
were fully occupied, and, because of this, they did not feel 
called upon to cut prices and seriously compete with the 
Continental houses. is representative spoke in the present 
tense. This appealed to the speaker as being a very typical 
attitude of British complacency in the face of an impending 
struggle for very existence. 

He took this opportunity of informing the manufacturers 
that the greater proportion of apparatus exported to the Far 
Eastern market would be operated by a class of native to 
whom common-sense, as generally accepted, was an unknown 
quality; to whom brute force and ignorance were thoroughly 
understood ; and to whom brass or copper in any form was ап 
accepted currency. With this in view, gear should be robust, 
fool-proof, and without any unsecured brasswork which per- 
formed an essential function. He recalled the case of a con- 
signment of excellent one-phase and three-phase motors which 
were bought for hiring purposes, and were constantly identi- 
fied with bearing troubles owing to the fact that unsecured 
brass caps were provided for the oil wells and that brass oil- 
level indicators were provided. "These were at once con- 
verted into currency, and the oil became a thing of memory 
only. Hence the constant annoyance of bearing failures, 
which were dealt with by the scrapping of the brass and the 
substitution of iron fittings. ^ Circuit-breakers and other 
switchgear should also be devoid of brass fittings which did 
not carry current (and thus their own protection) for similar 
reasons to those given above. Considerable trouble was 
experienced owing to the repeats thefts of heavy brass dash- 

ts from the trip gear of a well-known make of circutt- 

reaker. In this case the dash-pots could as easily have been 
incorporated into the casting of the switch and thus have 
been invisible, and also free from experimental re-setting of 
the tripping values as carried out by.the most inquisitive and 
information-seeking natives known to man. These. at first 
sight, might appear to be petty matters, but it would readily 
be believed that they had an important bearing upon the 
reputation of the apparatus concerned. Another excellent 
single-phase motor was supplied with an oil-immersed multi- 
contact switch controlling the starting operations of cutting 
out the starting windings and also, by steps, the rotor resist- 
ance. Not being provided with a positive “оп” and off 
mechanism, it was possible to leave the controller in inter 
mediate positions and thus obtain variable speeds at the 
expense of efficiency and the ultimate burning out of the rotor 
resistance, which was not sufficiently liberal in section’ to 
carry the rotor current for more than a few minutes. Not. 
withstanding incessant warnings to consumers, heavy loss à 
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expenditure were involved in effecting the repairs thus rendered 
necessary, and that particular maker's reputation suffered in 
consequence, merely owing to lack of attention to essential 
practical .detail. 

Further, it must be borne in mind that in Central and 
Southern China the atmospheric conditions were extremely 


severe during four months. of each year, when shade tem- - 


peratures of 106 deg. F. were the rule and humidity was at 
saturation point. In consequence, the general experience was 
that a motor able to sustain a 20 per cent. overload during 
the cool months would quickly attain a dangerous temperature 
on full load only during the hot season. In view of this, it 
was advisable to provide efficient draught-inducing devices 
and liberal core-ventilating arrangements. 

Owing to native characteristics, the speaker considered that 
wound-rotor motors used in conjunction with liquid starters 
were to be preferred to squirrel-cage machines, notwithstanding 
the slightly lower cost and higher frequency of the latter type. 
Given a geared-down slow motion liquid starter one had a 
robust and fool-proof combination possessing a good starting 
torque and not requiring skilled manipulation or heavy start- 
ing currents. If auto-transformers were utilised in conjunc- 
tion with squirrel-cage motore, it was essential that they 
should be fitted with mechanism which did not allow the 
switch to be left in the starting position, so avoiding the 
тш previously mentioned in connection with single-phase 
motors. ' 

With a view to reducing freight charges, slide rails could 
be cheaply cast by native firms in China to standard patterns. 
The common practice of supplying motors with pulleys already 
fitted was to be deprecated, inasmuch that driven shaft speeds 
were a variable quantity, and, the motor pulley being gener- 
ally smaller than the shaft pulley. it was better economy to 
effect the necessary changes to this rather than to the larger 
and more expensive shaft pulley. Finally, he urged upon manu- 
facturers the desirability of duplicdting name-plates and all 
plates giving information relative to capacity, voltage, etc., 
in Chinese charactere, both for the purpose of ensuring proper 
use of the раа and also with a view to the advertise- 
ment gained by familiarising their names to users of their 
gear. A trade mark, or chop as it was known, carried a 
great deal of weight in China. 


DIESEL ENGINE USERS’ ASSOCIATION. 


, LUBRICATION OF DIESEL. ENGINES. 


Тнв October meeting of the Association was held recently at 
the Institution of Electrical Engineers; several engineers 
having control of Diesel engine plants in Great Britain and 
abroad were elected members of the Association, and the 
membership now includes engineers connected with Diesel 
lants in such distant parts at Oudtshoorn (South Africa), 
ormanby (New Zealand), Delhi, and Colombo. 
. After reporting the progress made with the scheme for 
insurance at Lloyds against breakdown of Diesel engines, and 
in connection with the Association’s efforts to obtain better 
terms from the Inland Revenue authorities for a reduction in 
regard to depreciation on the assessment of Diesel engi 
plant for income-tax, the discussion on the question of lubri- 
cation of Diesel engines was resumed. 

Mr. C. O. Mitton (Maidenhead) observed that much benefit 
had already accrued to several of the Diesel engine installa- 
tions ав a result of the circulation of data and particulars 
furnished by members of the Association. A careful considera- 
tion of the results obtained on various plants seemed to show 
that the consumption of lubricating oil on any particular 
engine was practically independent of the load at which it 
worked. He admitted that the consumption of lubricating oil 
must necessarily be somewhat higher when the engine was 
working on a heavier load, and, consequently, at a higher 
temperature; but his point was that the lubrication arrange- 
ments had to be generally set slightly on the liberal side, so 
as to suffice for such times as the engine might be called upon 
to do a heavy load, and that the increase in consumption of 
oi] at the heavier load was comparatively negligible. He, 
therefore, arrived at the conclusion that а reasonable basis 
for comparison in the consumption of lubricating oil on various 
Diesel engine plants might be obtained by working this out 
in figures of gallons per B.H.P., per hour, taking for this pur- 
pore the maximum B.H.P. of which an engine was capable. 

ests on the consumption of lubricating oil, to be of any 

value. must necessarily be taken over a long period of actual 
working, and in this connection he referred to the great 
importance of adopting the best means of filtering or treating 
the oil recovered for re-use. 
. Mr. P. H. Surra, who had been invited to attend the meet- 
ing, also laid stress on the great importance of dealing with 
the used oil by the best method, and considered that the low 
lubricating coets which had been arrived at on certain Diesel 
engine installations were to be attributed chiefly to the adop- 
tion of good methods of treating the oil. 

Mr. R. W. Lyte (Hoffmann Manufacturing Co.) was of 
opinion that the filtered oil ehould be allowed to stand for 
some considerable time before being taken for re-use, and Age 
ве а rule ahont 10 per cent. of new oil should he added to 


vivify it. 'The necessity of keeping & good body in the oil 


was of importance to prevent undue wear and tear on the ' 


bearings. He discussed the varying practice on different 
installations in connection with the removal of the carbon 
deposit from the top of the piston and from the rings, as affect- 
ше question of efficient lubrication of the cylinder. 

г. G. Porter (Worthing) gave some figures of compara- 
tive tests which he had had carried out on new oil and on o? 
after use in his Diesel engines, and filtered or treated, which. 
showed that the deterioration in its quality after a consider- 
able amount of use was not very appreciable. i 

In the further discussion which followed it was generally 
agreed that the feeding of the lubricating oil to a Diesel 
engine could not in рав be regulated in accordance with 
the variations in load. 

Mr. C. боор (Letchworth) stated that he found that the 
consumption or destruction of oil increased considerably after 
the engine had been running for a long continuous period. 

Mr. DixoN's experience (Leatherhead) showed that the worn 
condition of liners resulted in a very definite increaee in the 
сло of lubricating oil, as well as in that of the fuel 
oil. 

The next meeting of the Association will be held on Nov- 
ember 24th, when the subject of Cracked Pistons is to be 
further discussed. Information and particulars concerning 
the Association can be obtained from the Acting Hon. Secre- 
tary, Mr. Percy Still, 19, Cadogan Gardens, London, S.W. 


€ 


CORRESPONDENCE. 


Letters received by «s after 5 Р.м. ON TUESDAY cannot appear until 
the following week. Corr should forward their communt- 
cations at the earliest possible moment, № letter can be published 
unless we have the writer's namé and address in our possession, 


British Manufacturers Criticised, 


I feel in penning the following that I am echoing the opinion 
of many other traders in the Colonies. | 
During these times опе is frequently reminded of his duty to his 
King and country by the many resolutions passed by Chambers of 


. Commerce, Trade Associations, Societies and others, hence the 


feeling of patriotism goes without saying; nevertheless, upon 
afterthought and experience one is reminded of the sacrifice 
incurred by so doing. | 3 

To mention our own experience, which is the rule rather than 
the exception, will give English manufacturers, the British Govern- 
ment, and others an idea of how we have to strain oocasionally to 
make euds meet. 

Oneof our principals has for some time been asking us to push 


| for business in his line, and after strenuous efforts we sucoeeded in 


pulling off some orders, which were, in due course, forwarded, but 
оза nine months have elapsed the goods have not yet been 
pped! . 

Another of our principals, for whom we have worked hard and 
succeeded in securing some thousands of pounds worth of trade, 
їр to a week or two ago was requesting orders, and now 
informs us that not one of them has been dispatched, although 
some are six months in hand ! i 

Over 16 months ago we placed a 12 monthe’ contract with 
another manufacturer, who is still seeking trade, but who has, s0 
far. only shipped one small consignment. | 

Yet another took our order for plant in October last year for 
delivery f.o.b. London within 12 weeks, and the plant has not left 
the works to date—and I might give many other instances. | 

Now munitions and other pressing work which must take first 
place probably interferes with factories, but why should we be 
asked for orders when there is apparently not the slightest chance 
of their being executed? We have two hundred and sixty-four 
(264) orders which have been over six months in British manufac- 
turers’ hands and are not yet dispatched, which is beyond a joke. 

One firm who have had several orders from us for an important 
part of the installations of six different plants, which will be unable 
to give light and power to their many clients, bave just informed us, 
although the orders have been in many cases many months in 
hand, and they are still quoting for business, that the materials 
for our orders have been acquired for munitions and cannot be 
dispatched, and as we cannot purchase elsewhere, and have 
depoeited some hundreds of pounds as security for due fulfllment of 
contracts, and many other sub-contractors have probably done the 
same, one can imagine how far-reaching will be the effects. 

Penalties are likely to be enforced—in fact, in almost all cases 
are threatened — auch as forfeiture of deposit, or buying in against 
us а charging us with the difference in price, which is invariably 
higher, | 

If substitutes cannot be got for our material, the other sub- 
contractors for the balance of the plant cannot get their test and 
maintenance certificates and progress payments, and almost every- 
body concerned is much inconvenienced and out of pocket—poesibly 
except the British manufacturer. | 

The loss of prestige, interest, profit and trade by the Colonial house 
js no small item. and as а result of this, in order to exist the concern 
has to find another market, hence the gain of such countries as 
America and Japan, Ko., as is evidenced by the enormous influx of 
U.S.A. motor-cars into England, Australia and elsewhere, hecause 


of the inability of the British manufacturer to supply, - 


` 
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We have the consolation, however, that we have done our duty 
to the Mother Country, and hope that the goods we have lost have 
accounted for more of the enemy. 

We are afraid that when the war is over it will be a tough pro- 
position to dislodge the foreign trade, which, unfortunately, in 
many lines is fast getting a hold in British lands. 

We think that if British manufacturers were to look at it from 
our point of view a little more, and not seek and accept business 
that they cannot hope to carry out, and were to release us for the 
time being from agreements, they would earn the appreciation of 
their représentatives, who have to earn a living as best they can 
just now, and do not wish to make their lot any more difficult by 
any means. 

I am, however, sure that it is the wish of all importers to 
support British industries, and that they will to the best of 
their ability keep trade within the Empire, but, at the same 
time, they desire reciprocity. 7 
Æquo animo, 
‘Australia, September 8th, 1915 


' 


The A.E.G. Meeting. 


I have read with much interest the recent correspondence in 
regard to the Electrical Co., Ltd., of Charing Cross Road, which is, 
of course, nothing more or less than a branch house of the A. E. G., 
of Berlin. I am amazed at the apathy with which the matter is 
generally regarded, alike by the electrical trade in general and the 
otherwise excellent technical Press which represents it. I allude, 
of course, to the whole question of German trading houses, but the 
case of the Electrical Co., Ltd., will serve as a good example. 

The apparent apathy of the trade can no doubt be better under- 
stood when it is remembered that nearly all the larger or important 
manufacturing concerns are tainted in a greater or less degree 
by German influence in коте shape or form, ro that although 
many of them would wish to enter the lists and voice their 
British and patriotic views, the subtle influence” warns them 
to go slow,” and they must perforce remain silent. 

The technical Press cannot be said to be tainted " in the same 
manner as the trading part of the profession, but, nevertheless, 
the subtle influence" is there all the same, and it warns the 
editor to be careful not to take too outspoken a view of the 
matter, but content himself with exercising a benevolent neutrality. 
He, therefore, confines himself to allowing those patriotic readers 
who choose to have full run of his Correspondence " columns. 

The correspondence, which started in & most promising form, 
has practically fizzled out, whereas & sympathetic leading article 


or two from your pen would have encouraged the opening-up of 


the whole subject, with the result that the electrical trade and 
profession would have been able to gauge the danger. That there 
is a real danger ahead I am convinced, and this quite apart from 
the patriotic or sentimental side of the question. 

It is not too late to tackle the problem in earnest, Let us 
consider what is going to happen in the most favourable circum- 
stances. 

At the successful conclusion of the war,Germany will, from a 
manufacturing point of view, be very much in the position she 
was, say, 25 years ago, the only difference being that from the 
point of view of machinery and labour she will be very much up- 
to-date. Labour will be at a very minimum of cost, and in order 
to make up leeway the manufacturer will be prepared to make 
great sacrifices. Dumping will commence in earnest, and with 
our labour market as it is, and undoubtedly will be, every circum- 
stance will be favourable. 

Such concerns as the Electrical Co. will act as admirable dis- 
tributing centres, and having been kept ‘‘ warm” will be able to 
commence operations without any preliminary troubles. It will 
be too much to expect the purchasing section of the industry to 
resist the cheap prices. With a few notable exceptions, electrical 
contractors are without backbone, and they have so little inde- 
pendence that they will readily succumb. As to Municipal Elec- 
trical Committees, the case with them is already such a scandal 
that it does not need any labouring on my part. 

The matter is one which should, at the outset, have been tackled 
by the technical Press as a whole in connection with the various 
Institutions, trade associations, &c. I am surprised that a matter 
so vitally affecting the B.E.A.M.A. and the E.C.A, should have 
been regarded by them with so much apathy. I am, however, 
informed that it is as much as either's existence is worth to inter- 
fere with or tackle the subject. If my informant is correct, the 
inference is obvious. At whata pass has the industry arrived ! 
To expect the assistance or co-operation of the Institution in guch 
a purely trade matter would be obviously childish. 

As to the staffs who are running these concerns, it is difficult to 
believe they are British. Let them read of Edith Cavell, and 
thank Heaven they are serving such masters. If they think that 
they are saving up a good job for themselves, let them not be 
deceived. Their German masters, on their return, knowing that 
these pariahs will never get a decent job in any respectable firm, 
will take advantage, and their treatment of them will be a satis- 
factory punishment. For the present they should be regarded as 
outcasts, and should be expelled from any society they may be 
members of, and generally ostracised. 

' I would also warn the purchasing section of your readers against 
the neutral game which is now being played so generally. Onlya 
fraction of the goods reputed to be of the particular neutral 
country could possibly have been made in that country. This is 
common knowledge in the particular neutral countries from which 
the goods come. These remarks apply to every neutral country 
that is sending us goods. There is а simple method by which the buyer 
can satisfy himself as to the genuineness of the country of origin, 
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He should insist in every case that a descriptive invoice be fur. 
nished with the goods, stating explicitly that the manufacturer and 
the seller both guarantee that every portion of the article, whether 
in a finished or raw state, emanates from his country or some 
other neutral or friendly country, and that he guarantees that no 
part, finished or raw, emanates from an enemy country. If there 
be any hesitation on the part of the manufacturer or seller to give 
this guarantee, then the buyer may be fairly certain that the goods 
are of questionable origin. 

I may very properly conclude this letter by remarking that I, 
peraonally, have no axe to grind. I am not interested from a 


personal point of view whether the enemy sends electrical goods 


to this country or not, now or hereafter. I neither buy German 
goods, nor is there any necessity for my selling to them, and from 
the commercial point of view I am quite unaffected. 


Anti-Humbug. 


[So far as our correspondent's reference to the technical Press із 
concerned, we think that we can leave it to those of our readers 
who have consistently read our war articles to judge as to their 
“ outspoken character. With regard to the subtle influence" 
which ‘‘ Anti-Humbug " wrongly imagines to be constantly hanging 
over the heads of editors, those who have made a study of our 
advertisement pages will have observed that since the outbreak oí 
war a large number of advertisers have been eliminated from our 
pages. We think that we have made it pretty clear that it is our 
policy to admit advertisements only from those with whom the 
Government Regulations declare trading to be legal—and not 
always from these.—Eps. E.R. } 


An Improvised Lifting Magnet. 


I think the enclosed phot graph will interest you. We required a 
tup for breaking scrap iron, and decided on an electromagnet for 
lifting it, the tup to be of about 1j tons weight, and 2 ft. 6 in. in 


diameter. The magnet consists of a piece cut from a scrap crank- 
ghaft, the pole faces being turned hollow spherical to embrace the 
ball The pole section is about 32 sq. in.; the magnet is supplied 
with 64 amperes, D.c., at 110 volts. 
P. H. Browne. 
Н.Н. The Nizam's Mint, 
Hyderabad, September 30th, 1915. 


The Institution and Alien Enemy Members. 


I regret that I have to ask your indulgence to insert а further 
letter in connection with the exclusion of all alien enemies 
(naturalised or not) from the Institution of Electrical Engineers, 
but having heard that there isa likelihood of members not wish- 
ing to notify the Secretary that they are in accord with such 
exclusion, having regard to the fact that it might be prejudicial 
to their business, I now solicit the help of your paper to get 
assistance from all Associations numbering amongst their members 
those of the Institution to pass resolutions to this effect, which 1 
understand has been done already by one or two such bodies. I 
also ask that the hon. secretaries of the Local Sections (both at 
home and abroad), will formally pass resolutions to this effect. 

I think the time has arisen when the Institution should not fail 
to take the lead given it by the Iron and Steel Institute, a body 
quite worthy of being followed in this respect. 

I trust those members who have not yet sent in their names (0 
the Secretary will do so, or, failing that, show their approval by 
refraining to attend any meetings of the Institution, either in 
London or at the Local S2ctions, until this policy has been adopted. 


October 25th, 1915. . Station Engineer: 
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I notice in your issue of October 15th a letter from '' Station 


Engineer " respecting the exclusion of all members of the Insti- 


е Eleotrical Engineers of enemy origin (whether naturalised 
or not). 

If we are believers in keeping to our obligations, and in not 
treating these in the manner the Germans do, we should certainly 
honour ‘scraps of paper in the form of naturalisation papers, 
especially when these have been preceded by the denationalisation 
of the individual in his native country. | 

Moreover, apart from the question of honour, surely those 
naturalised British subjects, whose social and business interests 
are bound up in this country, are entitled to be treated as our- 
selves, as, from a materialistic point of view, they must surely 
work with us in the interests of this country, and must, therefore, 
be “ for ов.” In any event, it savours too much of German methods 
to suggest expelling all members of enemy origin, irrespective of 
their pre-war history. 

"I have in mind & man with whom I have been associated for 


years—of enemy birth—who was known for years before the war 


for his anti- German views, whose ideals are, and have been, British 
for 25 or 30 years, whose every penny is in this country, whose 
children hardly speak a word of German, whose honour I can vouch 
for; and yet such a man, hecause of the accident of his birth, 
must be hounded out of our institutions, &o. j 

If, howeyer, the majority of the members of the Institution 
should decide for some action, at least let them arrange that each 
case shall be treated on its merits, 

October 26th, 1915, A. M. I. E. E. 


Electric Heating. 


Now that electrico heating is becoming more and more universal 
throughout the country, one is surprised to find a supply authority 
going out of its way to retard the progress of the above, which 
to us electrical engineers can be proved to be a remunerative load. 
The effecta of this policy must be felt by the local contractors, and 
by the wholesale suppliers and manufacturers, with the result that 
it is almost impossible to canvass and educate the consumers to 
the uses and superiority of electricity as a domestic asset. 

The writer himself is convinced, now that coal is at such a high 
price, and the gas authorities intend to raise their prices still 
more per 1,000 cubio feet to the consumers, that electricity even at 
2d. per unit, can make it worth while for the ordinary consumer 
to install an electric fire. In Chiswick the consumer is not encour- 
aged to lay out any money, on what some people call necessities, 
in fact aseets to supply authorities, Weare supposed to be poor 
men, afraid to spend half a crown, yet the writer has willingly 
spent a few half crowns, knowing that he will save a certain 
amount, that will repay his outlay. 

Perhaps others readers will help to take this matter up, and 
ensure а eufficient co-operation between oonsumer and supplier; 
во that other consumers will be able to save their half crowns, and 
indirectly promote the business interests between manufacturer 
and contractor, as well as between the contractor and the con- 
sumer. 

I give the above information for what it is worth, and have 


in enolosing my card. 
Wholesale Supplier. 
October 26tÀ, 1915. 


LEGAL. 


DEALINGS IN MARCONI SHARES, 


THE hearing of the plaintiff's appeal in Sewar v. Isaacs was oon- 
tinued, and on Friday last Mr. Leslie Scott, K. C., brought to a close 
his arguments, which had lasted nearly four days. He contended 
that the agreement set up by the plaintiff was a perfeotly proper 
compromise. . 
Mr. Greer, K.C., opening the case for Mr, Isaacs, submitted 
that the case put forward for the plaintiff was a perfectly impos- 
sible one. The more possible view was that there was no agree- 
ment at all, but, if any agreement was entered into, it was more 
from threats in the nature of blackmail. In either case, judgment 
was properly entered for the defendant, but he asked the Court to 
find that the blackmailing was unsuccessful, and that the contract 
was never made. 

At the conclusion of the argumente, which had extended over 
seven days, their Lordships on October 26th reserved judgment. 


HARBISON v. OTTLEY AND OTHERS, 


A SETTLEMENT was announced in Mr. Justice Darling's Court, in 
the King's Bench Division, on Monday, in this special jury case, 
relating to an agreement for the purchase of & secret process for 
the manufacture of metallic filaments for electric lampe. 

When an application in the case was made recently, it was stated 
that Mr. Harrison was suing Sir John Ottley and the other defend- 
ants for alleged breach of agreement, and that their principal 
defence was an allegation that the plaintiff had not properly 
disclosed the process for the purpose of a test. | 

COUNSEL now announced that the case had been settled on terms 
that would be endorsed on their briefs, with a Judge's order, if 
neoessary. 


BUSINESS NOTES. 


Catalogues and Lists,—Mesars. L. ANDREW & Oo., 
Manchester. —Prioe leaflet or Wrendal metallic-filament lamps 
and Capella carbon filament lamps. 

EDISON & SwAN UNITED ELECTRIC LtaHT Co., LTD., Ponder's 
End.—Ten-page illustrated list, giving particulars and prices of a 


variety of accessories for electric light fittings, including ball 


fittings, cord grips, caps, ceiling plates, carriers, glass holders, cord 
shorteners, window brackets, &c. | 

MESSRS. BAXENDALE & Co., Ltp., Miller Street, Manchester.— 
List No. 51,016 contains illustrated descriptive matter and prices of 
electric grillers and toasters, electric cookers, various electric ovens, 
kettles, food-warmers, electric fires, and other cooking and heating 
apparatus. | 

THB JACKSON ELECTRIC STOVE Co., LTD , 38, Blandford Street, 
London, W.—Sixteen-page pocket pamphlet, giving very full par- 
ticulars of the Jackson electric fires. The closing pages contain 
illustrations of a few types and a note of prices. A separate folder 
tells the reader “ How to Solve a Domestic Problem,” and why the 
electric is superior to the gas ог coal fire. 

THE TITAN PaOKING Co., Dunstable —Priced circular respeot- 
ing their compressed jointing, " Titanite.” 


Osram Painting Books.—Originality in advertising is 
a rare quality, and it is exceptionally diffloult to attain in con- 
nection with an article so long and so variously advertised as the 
electric lamp. But the GENERAL ELECTRIC Co., LTD., of 67, Queen 
Victoria Street, London, E. C., has tapped a really novel source 
of interest in a series of children's painting books, Each of three 
books has, on the left-hand pages, a coloured drawing, and on. 
the corresponding right-hand pages the same drawing in outline. 
The pictures illustrate rhymes which, in simple fashion, sing the 
virtues of Osram lamps. The drawings have a quaintness which 
will appeal to the children who are set to enjoy the pleasant task 
of colouring them, while both they and their parents will receive 
a happy impression of the Osram lamp. These painting books are 
being distributed among electric light consumers, and have already 
proved very popular. 


Book Notices.—Analyst and Client.—By О. Н. and 
N. D. Ridsdale. Middlesbrough: Ridsdale & Co. Price 6a.—This 
is a collection of notes on chemical and physical testing for the 
use of works managers, engineers, &c., and is, we should think, 
unique in form and sabstance, Ita aim is to assist analysts and 
their clients to understand each other better, and to help the latter 
to utilise the information obtainable from the former. It is 
divided into three sections, dealing respectively with questions 
affecting all public analysts, questions affecting analysts who are 
technical specialists, and the testing of electrical conductor raila. 
Numerous tables are provided, with forms for recording analyses, 
sample analy-es of known brands of materials, &c., as well 
as much information for the guidance of the client. We are 
mainly concerned with the third section, in which for the first 
time, we believe. a quantity of data hag been accumulated relating 
to the quality, &o, of steel conductor rails, a matter which has 
become of considerable importance and will increase in importance. 
This section comprises 10 tables, giving the resistances of rails 
expreesed as times copper,” and in terms of ohms, also resistance 
conver ivn tables for weight and volume measurements, tempera- 
ture effects, reciprocale, areas, variations of density, &c. The 
amount of information that has been brought together in con- 
nection with what at first sight appears to be a subject of limited 
possibilities is qaite surprising, and we should think that the book 
will prove very usefal to engineers and others interested in the 


*"Rabb.r Machinery.“ By Н C. Pearson. editor of the India - 
Rubber Wurld. New York: India - Rubber World. Price (in 
U. S. A.) $6, post free, 

“The Practical Design of Steel- Framed Sheds.” By Albert 8. 
Spencer. London: Constable & Co. Price 10a. 6d. net. 

Proceedings of the American Institute of Electrical Engineers. 
Vol. YU Part 10. October, 1915. New York: The Institute. 
Price $1.00. | 


Bankruptcy Proceedings. — J. TAYLOR PEDDIE, 
mechanical engineer, London.— The public examination of this 
bankrupt took place on October 22nd. According to the Times 
report, debtor stated, in reply to the Assistant Official Receiver, 
that he was born in Canada, was an expert rifle shot, patented a 
wind-gauge rifle sight, formed in 1903 the Peddie Small Arms Cor- 
poration, Ltd., was departmental manager to the B. S. A. Co., Ltd., 
and in recent years had turned his attention to obtaining a oon- 
trolling interest in the Consolidated Diesel Engine Manufacturers, 
Ltd., against which & compulsory winding.up order was made in 
1914. debtor losing £2,700. He was a writer on economio subjects, 
& Fellow of the Statistical Society, and was now ihterested, with 
others, in the formation of the Institute of Industry of Great 
Britain and Ireland, Ltd. Не ascribed his failure to speculations 
on the Stock Exchange and to loss in the Diesel Co. The examina- 
tion was concluded, the debtor estimating his liabilities at £8,775, 
against assets, nil. 

HERBERT PAGE (Smeeton & Page), electrical engineer, London, 
E.C.—November 6th is the last day for the receipt of proofs for 
intended dividend by the trustee, Mr. E. S. Grey, Bankruptcy 
Buildings, Carey Street, W. O. 

ARTHUR FaABADAY HAwponk, electrical engineer, of Gosforth, 
Northumberland.—At Newcastle-on-Tyne Bankruptcy Court on 
Ootober 21st this examination was closed. — 


. eleotrification of railways. 


' 


560 


Trade Announcement. — Messrs. Cave & HIaGIN, 
LTD., agents in Lancashire and Cheshire for Pirelli's cables and 
for the Midlard Electric Manufacturing Co., Ltd., state that Mr. 
C. A. Oave, formerly director and secretary of their company, is 
not now connected with them, all his interest in the concern 
having been acquired by the remaining directors. The company 
will shortly be removing into larger premises: meanwhile all 


communications should be addressed to 23, Hardman Street, _ 


Deansgate, Manchester. 
Liquidation. — Мегрвсм Beros., LTD., Timperley.— 
Liquidator (My. T. Gregory), released August 26th, 1915. 


Aerial Wire Ropeways.—Messes. R. WHITE & Sons, 
of Widnes, have just executed a smart piece of work for the War 
Office. They received an order for two of their aerial wire rope- 


ways for the use of the troops, and, as the matter was urgent, they 


succeeded in getting the whole of the two ropeways dispatched 
within three weeks of the receipt of the order, complete with all 
the driving gear, engines, carriers, &°. 

South African Electrical Imports.— The imports of 
‘electrical material into Sonth Africa during last year only attained 
a value of 2874, 637, as contrasted with £983,624 in 1913. 


LIGHTING AND POWER NOTES. 


Accrington.—SEwace PuMPING.—4Àn application from, 
the Accrington and Church Joint Outfall Sewerage Board for a 
tupply of electricity for power purposes has been granted on the 
understanding that the Board pays the cost of laying the service 
cable from the main. 

Certain employés in the electricity department have made appli- 
cation for increased wages, and it has been decided to give them 
an extra 4d. per hour, with time and a half for Saturday overtime, 
and double time for Sunday overtime. , 


Argentina,—An electric power station is shortly to be 
installed in the town of Deheza (Province of Cordoba). 

The Supreme Court of the Nation has given judgment in the 
action brought by the Compania Alemana Transatlantica de Elec- 
tricidad against the municipality of Moro. The municipality 
declared null and void a contract made with the company in 1906 
for the eupply of public lighting for aterm of 20 yeare. The 
company then brought an action before the Supreme Court of the 
Provinoe, which decided in its favour, declaring the concession 
valid. The municipality appealed to the Supreme Court of the 
Nation, which has confirmed the judgment of the Provincial 
Supreme Court. | 

The Provincial Government of Buenos Ayres has the intention 
to establish an electrical power house at La Plata, the principal 
object of which will be ¢o supply light to Government offices, 
which, under present conditions, pay about $96,000 per annum for 
this service.— Review of the River Plate. 


Banbridge, —E.L. Proposat.—The D.C. has requested 


Messrs. R. J. Hale & Co. to submit plans and particulars of their pro- 
posals for supplying electric light to residents in the district from 
their electric lighting plant, to the town surveyor for his approval. 
If the surveyor reports favourably the matter will bə submitted 
to the Law Committee for consideration.— Tria Builder. 


Barnsley. —PRov. OrpER.—The R. D.C. hes agreed to 
support the application of the Electrical Distribution of Yorkshire 
for a prov. order. 


Bawnboy (Co. Cavan).— SrRERT Ілантімс.—Тһе 
D.C. has accepted the tender of the Ballyconnell Electric Light Co. 
to light the town by eleotricity. 


Bexhill.—Pricz Increase. — The Corporation has 
decided to inorease the charges for electricity by 10 per cent. owing 
to the increased cost of coal.  . . 


. 8. - А n 
Black pool.— Free electric current is to be supplied by 
the Corporation for the Y.M.C.A. hut at the Lancashire Hospital, 
Clifton Park. 


Bradford.—CoxwiTTkE's Report.—A_ recent report by 
the Electricity Committee on the work of the department during 
the year, shows that the war has temporarily reduced the rate of 
progress of the past few years, the increase of output being only 
some 739,628 units over the previous year. The total output sold 
was 28,743,718 unite, which included 7,549,223 units, bulk 
supply for power, &o., 5,612,245 units private power and heating, 
and 11,400,000 units for traction purposes, There were 2.378 
motors, of 11,086 H.P. on general supply, and 537 motors of 
6,924 H.P. on bulk supply. The success of the rateable value 
tariff for supply to domestic consumers is referred to :—807, or 
60°5 per cent. (as against 56˙5 per cent. in 1914) of domestic con- 
sumers were charged on this tariff, and took 797,303 units, or 988 

consumer (as against 613,807 units, or 970 per consumer, in 
1914). The generating plant capacity was 15,890 kw., and the 
maximum load 11,715 KW. The year's income was £147 581, an 
inorease of £3,672 on 1914, and the net profit, £18 956, was 
the largest yet recorded, due in part to the adoption of the 
principle of acoumulating sinking funds in connection with various 


Corpora don undertekings, which resulted in reducing the рег. 
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£5,000 went to relief of rates, £6 910 was expended on capita! 
works, £114 applied to meter depreciation, and £9,437 transferred 
to дерге зіаїіор and renewals. 

O wing to restriction of borrowing, the anticipated extensions to 
plant, &;, have been much curtailed. At Valley Road works, an 
induced dranght plant has been brought into use with satisfactory 
results. The two cooling towers in the extension scheme are both 
in use, also а new storage battery. The new 5,000-KW. turbo- 
generator has undergone preliminary trials, and two 1, 500-xw. 
rotary converters are practically completed. к 

Ав a result of improvements, it has been found possible to ms 
the Sunbridge Road, Odsal and Thornbury sub-stations in parallel | 
with the Valley Road generating works, on the direct-current u 
well as the alternating-current side, with resulting greate 
economy and improvement in the traction supply; 35 ЕНТ. 
transformer chambers are now in commission, with two othen 


~ nearing completion, and 52 6,000/100-volt three-phase trans 


formers of 7,859 Kk. v. A. capacity are in use in them. Bulk suppl 
agreements were concluded for 2,900 Kw. during the year, and 
the total number of consumers at March 31st last was 4 510. 

While the Committee looks forward with confidence to the 
future, it recognises that working costa and financial charges and 
rates will be higher during the present year, and the financia! 
result is not expected to equal that of last year. | 


Canada.—Sa:veral private concerns have offered to supp: 
electricity ia bulk to the municipality of Edmonton, and an offer 
from the Edmonton H ydro-Electrio Power Co. has been favourably 
reseived by the City Council. The company proposes t^ eret 
generating plant on the River Saskatchewan, and to construct ал 
electric railway along the route of the power transmission line 
The capital outlay contemplated is £1,200,000. The promoten 
include Sir John Jackson & Co., of London, 


Cheadle and Gatley.— Prorosep E.L.—The ПЛ. 
has decided to ask the Corporations of Manchester and Stockport 
for their terms for providing a supply of electricity to the 
district. i 


Chesterfield.— PRICE INcREASE.— The local Chamber 
of Trade has asked the Т C. to re-consider the decision to advue 
the price of current to small consumers for ligkting by Ір 
cent. 


Clones.—Price INcREASE.— The Electric Light and 
Power Co. has increased the price of current from 5d. to &. 
per unit. 


Coventry.—PROPOSED ExTENSTON.— The Daimler (0. 
has informed the T.C. that in the near future it will probabl 
require a further supply of current for power beyond that for 
which it has already applied. In order to accede to the applica 
tion, further extensions will be necessary at an estimated coat of 
about £30,000. The Council has decided to ascertain from the 
Government whether, in the event of further extensions beirg 
carried out, it will make a similar financial arrangement to thu 
made in respect of the extensions now in progress. 


Darcy Lever.— STREET LicHTING.— The Council hs 
adopted electricity for lighting Long Lane to Daroy Lever. Th 
installation is automatically controlled by means of an electric 
time switch. 


Darlington.—PRorosED Loan.—The Corporation Ele- 
tricity Committee, on О ‘tober 22nd, decided to apply to the L.G.B. 
for a loan to cover the cost of a 8,000. Kw. set. 


Eccles.— Correspondence has taken place between the 
town clerk and the Minister of Munitions respecting war servic 
badges and the prohibition of the employment of men employé 
at the electricity worke, by others, without the consent of the Car- 
poration, and these matters, together with tbe question of the 
expediency of applying for the electricity works to be deemed а 
ee establishment," have b:en referred to a Sub- Com- 
mittee. 


Fakenham,—E.L. ScggwE.—The Walsingham R. D.C. 
has received a communication from Mr. Beet, of Bradford, relative 
to the formation of a company to provide an E.L. scheme for 
Fakenham, and desiring to be informed as to the probable attitode 
of the Council towards the project. It was decided to refer Mr. 
Bast to the Fakenham Parish Council, 


Glossop.— STREET LigHTING.—The Т.С. has accepted 
the offer of the Urban Electric Supply Co. for public lighting, М 
£1 188. per lamp per annum, on condition that the lamps were not 
lighted for more than 600 hours in 12 months, and a charge of le. 
plus 10 per cent., for each additional hour over and above the 60 
hours per annum during which the whole 45 lamps were lighted. 
The contract is for & period of two years. 


Mornsey.—The T.C. has accepted a recommendation of 
the Electricity Committee that in certain cases of current to & 
used for manufacturing purposes, a special two-rate system should 
be adopted on the basis of 1d. per unit, for use during daylight 
and 24d. per unit after daylight, subject in every case to the 
borough electrical engineer being able to make suitable arrange- 
ments as to load, payment for special meter, &c. 


Hull.— PRICE INcREASE.— The Electricity Committe 
has decided, owing to the increased oost of materials, to raise tht 
price of current in proportion to the said inorease, 
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Greenock.— YEAR'S WoRKING.—The annual report 
of Mr. F. Н. Whyeall, the borough elestrical engineer, for the year 
ended June 30th, shows that the total income was £62,705, ав 
against £51,358 in 1913-14; the groes profit £32,117 eqnalled 
10°2 per cent. on the average capital, and after deducting interest 
£9,298, sinking fund £9,980, and depreciation £2,442, the net surplus 
was £10397, as againet £3,463 in the previous year. The total 
units sold were 14,207,575 as compared with 11,451,483 in 1918-14, 
or 21 per cent. increave, being 14 per cent. from Greenock and 
10 per cent. from Port Glasgow, for the first eight months’ supply. 
Of the total, 10,339,151 units were sold for power purposes in 
Greenook, and 1,148,896 units for power in Port Glasgow. The 
total connected load amounted to 16,093 Kw., exclusive of tram- 
ways, and the maximum load to 6,042 Kw. ; the generating plant 
capacity was 11,900 xw., and the load factor 26'8 per cent., as 
against 24'6 per cent. in the previous year. The new 5,000-KW. 
turbine set has been almost continuously used during the year, 
and work on the second 5,000-Kw. set is well advanoed; an 
additional chimney has been brought into use, and & new 
economisér is being completed. The generating cost averaged 
372d. per unit; and with distribution amounted to '411d., while 
total costs were 520d. per unit., as compared with 613d. in the 
previous year. On the output sold the saving of '072d. per unit 
in generating costs represents £4,262. The converting plant at 
Messrs, Scott's works will shortly amount to 3,150 Kw., while 
another factory will have 1,000 Kw. of transformers; the four 
rotary sub-stations at Port Glasgow have a total capacity of 4,000 
Kw. The installation department supplied 297 Kw. of apparatus, 
mainly radiators, cookers, irons, Ko., during the year. A total of 
894 motors, of 11,773 H.P. is now connected to the mains. 


Irish Water-Power Scheme,—The Limerick Fishery 
Board has considered the probable effect of the proposed Shannon 
water-power scheme on the fisheries of the river. It was stated 
that the syndicate proposes to construct a tunnel from Lough 
Derg with the power house at Clontara, near Limerick City ; for 
five or six months of the year the company wauld require the full 
flow of the Shannon, and more than the full flow if 10,000 H. P. 
was generated, and if the project was carried through, it would 
seriously affect that portion of the Shannon between Limerick and 
Killaloe, It was decided to communicate with the Irish Board of 
Works and the Department of Agriculture on the subject.—Zrish 
Times. 


Latchford, — CHURCH Licutinc. — At the Chester 


Consistory Court last week a faculty was granted for the removal 
of the gas standards at St. James’ Church, Latchford, and for the 
introduction of an electric lighting installation. It was stated 
that the church had not a lofty roof, and that the use of gas 
rendered the atmosphere very oppressive. The Chanoellor said the 
sabetitution would be a great improvement, 


Liverpool.—At the final meeting of the Tramways 
Power and Lighting Committee, the progress of the electricity under- 

ing was reviewed by the chairman, who stated that the capital 
expenditure up to the end of 1914 amounted to close upon 2} millions, 
aud the revenue for the year 1914 was more than £300,000, while the 
inoreased revenue for the six months ending June was about £8 000 
over that of the corresponding period of last year. The profite of 
the undertaking since its purchase in 1896 by the Corporation have 
permitted £862,198 to be set aside for repayment of capital, & 
forthersum of £390,000 had been placed to reserve, depreciation, 
and other contingencies, and £285 000 allotted t^ the relief of the 
rates. The contribution under this head for the current year was 
£25,000 ; there were about 11,500 con- umers connected as compared 
with 10,800 in 1914. Daring the year 1914 over 18,000,000 units 
of electricity were supplied for lighting and power purposes, and 
during the firat eight months of this year an increased output of 
over 3,000,000 units had been supplied, i. e., an increase of about 
11 per cent. Daring the year close бп 6 000 н.р, of motors had 
been connected, and to assist small power ueers motors were 
supplied on the hire-purchase system, while to encourage the use of 
electrical energy for domestic and other purposes suitable apparatus 
for heating and cooking was supplied on the same system. The 
demand for electric ovens, radiators and other heating apparatus 
had considerably developed during the past 12 montbs. 


London,.—L.C.C.—The Finance Committee recommends 
the sanction of the borrowing by the Poplar В.О. of £3,688 for 
electricity mains. 

HAMMERSMITH.—Owing to the extraordinary demand for 
energy by factories in the Hythe Road area, a comprehensive 
scheme for supply in that direotion has been submitted, and it is 
proposed to accept a tender of Messrs. Callender for 1.350 yards of 
cable required. 

St. PANchAB.— The wages of the stokers at the B.C.'s electricity 
T are to be increased from 5a. 3d. to 6s. per full shift of eight 

ours. 


Lymington, — Street Licutinc. — The Т.С. has 


accepted the offer of the Electricity Co. for lighting river lamps at 
4d. per unit, with market prices for renewal of lamps. 


Maidstone.—ANnuaL Report.—The report of Mr. 
E. E. Hoadley, borough electrical engineer, on the past year's 
working of the electricity undertaking, mentiona that the net 
surplus, £1,553, was the largest yet earned. With the out- 
break of war, much difficulty and: expense arose in regard to ooal 
supply, but, on the other hand, three small sets were sold for tele- 
graphic purposes, and it was possible to arrange for the installation 
of a 1,250. Kw. Liangstrom turbine set, with rotary converter and 
. switechgear, whiob, it is hoped, may be running by Ohristmaae, 


with resulting economy in working. The output generated during 
the year was 3,595,584 unita, and the output sold, 2,887,857 unite ; 
the maximum load was 1,221 Kw. lighting, 100 Kw. traction, and 
76 KW. public lighting. Power units form more than halt the 
total output, and have inoreased 81 per cent. on last year's figures, 
The average total cost per unit sold was ‘836d., and, including 


capital charges, 1 36d. 


New Zealand.—The Napier B.C. proposes to expend 
£18,000 in extensions of electric lighting and power plant at the 
power һопве. — B. of T. Journal. 


Oldham.—At the request of the Electricity Committee, 
whose cables are overloaded in the district, the Tramways Qom- 
mittee has acceded to an application from Messrs. J. Spencer & Co., 
Hallins Road, fer a supply of electricity, the supply to be given 
from the tramway cables. à 


Pembroke (Co. Dublin).—Nrw PrANT.—The Council 
has had under consideration the question of the electricity supply 
forthe lighting of the township. It was stated that the Diesel 
engine had not been in working order for some time, and that 
whilst the claim was being pressed against the contractors, there 
was a possibility of a failure in the electric light supply. It was 
eventually decided that, subject to advice of senior counsel, a new 
engine be purchased, at а cost not exceeding £2,000.—Jrish 
Builder, 

Rawtenstall.—It has been reported to the T.C. that, 
owing to the inoreabed demand for electricity for power purposes, 
it would be necessary to inorease the output of the generating 
station in the near future, The past half-year had been a very 
suocesrful period. 


Salford.—Loan APPLiICATION.—Application is to be 
made to the L.G.B. for sanction to the borrowing of £784, 
to cover capital expenditure in connection with the electricity 
undertaking from September 12th to November 12th, 1915, 
in respect of loans sanctioned by the Board prior to March 13th, 
1915, Application is also to be made to the L.G.B. for sanction to 
borrow £900, to cover the cost of affording a supply of energy to 
the works of Isaac Bary, Ltd. 


Sutton.—AsskESSMENT RATE.—lIn order to encourage 
the use of electrical heating, the South Metropolitan Eleotrio Tram- 


` ways and Lighting Co. has introduced an assessment rate, a reason- 


able number of units being allowed (and presumably used for 


lighting) at 54d. per unit, while all excess unite will be charged 


at 14d. per unit, for any purpose. This arrangement obviates the 
necessity for special wiring and meters for heating supply, and 
undoubtedly simplifies the electrical heating problem. 


Warrington, — ELECTRICALLY-OPERATED BRIDGE.— 
The new bridge at Sankey, which crosses the canal, was officially 
tested and opened last week. The bridge, which is for vehicular 
and pessenger traffic, is raiged and lowered by electricity. 


TRAMWAY and RAILWAY NOTES. 


Aberdeen.—P.A.Y.E. System.—The T.C. has received 
a letter from the International P. A. V. H. Tramoar Oo., Ltd., asking 
the Council to reconsider the question of the resumption of the 
“ pay-as-you-enter" system, more especially as women were now 
employed as conductors. After discussion, it was decided to forward 
the letter, with a proposal "to alter and restore to their original 
position and condition the stairs and platforms on the cars for 
some time in use on the system known as P. A. T. E. cars," to the 
Tramways Committee for consideration and report. 


Ayr.—ANNUAL REORT.— In his annual report on the 
working of the Corporation tramways, the general msnager (Mr. 
Wm. Grant) states that the revenue for the year amounted to 
£17,984. being a decrease of £1,392 as compared with the previous 
year. Receipts рег car-mile worked out at 9°17d., as against 9 86d. 
for the previous year. The number of miles run by the cars were 
448,725, an increase of 3.923 miles. The electrical energy consumed 
during the year was 442,969 units, or 98 of a unit per car-mile, as 
compared with 94 of a unit per car-mile in the previous year. Work- 
ing expenses, exclusive of power charges, amounted to £8,476. 


Australia.—The Electrical Supply Co., of Victoria, 
has contracted to give a supply of electrical ehergy for the 
Ballarat and Bendigo workshops of the Victorian railways for a 
periods of five years. 


Birmingham.—The Corporation Tramways Committee 
is appealing to professional business men who are ineligible for 
the Army to volunteer to train as tramway drivers. The tiamway 
services will have to be reduced unless men are found to replace 
the large number who have enlisted. 


Blackpool.— Contract 'CTickETS.— The proposal to 
increase the price of tramway contract tickets from £3 to £4 per 
annum was dircussed at a meeting of contract holders last week, 
and a resolution was adopted protesting against the proposed 
inorease, and also requesting the issue of sectional contracts at 
80e, It was stated at the meeting that 163 persons who held 
contracte—there are nearly 1,500 contraot holders in the town 
bad declared that they would not pay the increase, 
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Burnley.—Waz Bonus.—The Association of Tramway 
Workers has applied to the Corporation for a war bonus of 3s. per 
week on behalf of the conductors and drivers, but the General 
Parposes Committee cannot see its way to accede to the request. 


Croydon.—Trarric Recerpts.—The net increase in 
the traffic returns of the Corporation tramways over the corres- 
ponding period of last year was £2,600, or £4,378 gross. In the 
game period 250,000 more passengers had been carried on a reduced 
mileage run of 3,500, and a decrease of 100 units in energy 
consumption. 


Darwen.—Wak BoNus.—The Tramways Committee 
has received a request from the Association of Tramway Workers 
for a war bonus of Зв, on behalf of the drivers and conductors, 
It has been decided to receive a deputation, to include 10 of the 
employés. . ` ` 


Glasgow.— FEMALE Motor Drivers.—Owing to the 
lack of motormen, it is now proposed to ask the women conductors 
if they are prepared to undertake the driving of the cars, should 
the necessity arise. 


Halifax.—Srx Montus’ Workine.—For the six months 
ended September 30th the income from the tramways amounted to 
£62,081, as compared with £61,803 for the corresponding period 
of the previous year. The expenditure was £49,537, compared — 
with £48,676, The profit was £12,544, as sgainst £12 620. 

The Tramways Committee has authorised the borough engineer 
to reconstruct the tramway at North Bridge, at an estimated cost 
of £1,840. 


Leicester. — Women Oonpuctors.—The Т.С. has 
decided to employ women conductors on the tramcars. 


London.—L.C.C.—The Highways Committee reports 
that a licence has been entered into with the P. L.A. in respect of the 
additional condensing water facilities at the Greenwich generating 
station. under which the Council is to pay the P. L.A. £200 а year 
from March Ist, 1915, to February 29th, 1916; £400 a year from 
February 29th, 1916. provided that the output of the station does 
not exceed 43,000 KW.; £600 a year when the output exceeds 
43,000 but does not exceed 47,500 KW.; £800 a year when the 
output exceeds 17,500 but does not exceed 52,000 kw. In the 
event of the output of the station exceeding 52,000 KW., or the 
existing suction plant assesBed at £600 & year being removed, the. 
amount payable by the Council is to be reassessed. E 

The Committee reports that the B. of T. has now agreed to the 
running of trailer-cars on authorised routes at all times of 
the day. 

L.CO.—FEMALE Сомростовв. —16 is suggested that women 
should be employed on the Council’s' trailer and single-deck cars 
only, to the number, approximately, of 120. Questions have been 
raised by the Trade Unions regarding tbe conditions of labour, 

' and аге now under discussion. In engaging men for tramway 
service preference is being given to wounded soldiers who have 
left the service. 


Manchester.— New Depot OPENED.—The car-shed 
extension and new stores at Hyde Road were formally opened on 
Tuesday by the Lord Mayor, who was presented with a gold key 
by Ald. Bowes, chairman of the Tramways Committee. Ald. 
Bowes himself was presented with a piece of plate in recognition 
of his 25 years’ municipal service. The Hyde Road sheds and 
roofed buildings now cover over 10 acres, and there is accommoda- 
tion there for 355 cars, the new extension (which has cost £46,000) 
having increased the capacity to the extent of 90 cars. | 

Ald. Bowes stated on Tuesdsy that 2,060 men from the tram- 
way department had j ined the Colours, and the allowances to the 
dependents and the war bonuses to those workers now employed 
meant something like £90,000 per annum, £70,000 being paid to 
dependents and the rest being war bonuses. 


Neweastle.— Owing to the shortage of men and in order 
to meet the demand for additional cara for the service of workmen 
employed on Government work, the Tramways Committee has 
adopted the recommendations of Mr. Hatton, the manager, and 
will run 200 cars in the workmen's services, both morning and 
evening, the whole of which will be available to workmen with 
coupons; to provide this service most of the cars would start at 
5 p.m. and finish at 9.30 p.m. At present 135 workmen's cars are 
run in the morning and 43 in the evening ; the traffic staff consists 
of 487 men and boys, 158 women conductors, and 76 volunteer 
motormen and conductors. 


New Zealand.—The Napier B.C. has decided to raise a 


loan of £37,500 for the construction of tramway track, overhead 
works, extension of car-shede, purchase of five cars, and installa- 
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Rochdale, — Women Сомриотовв. — The Tramways 
Committee has authorised the tramway mavager to engage the 
services of women as car-conductors should the necessity arise. 

With reference to the request of tramwaymen that a permanent 
advance of wages should be granted in lieu of the war bonus, a 
deputation from the workers’ union waited on the Tramways 
Committee last week, and as a result the Committee has decided 
not to renew the war bonus arrangement when it expires on 
November 18th. A Specfal Sub-Committee was appointed to con- 
sider the question of an advance of wages. 
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TELEGRAPH and TELEPHONE NOTES. 


Wireless Telephony.—It is reported that on October 
20th officials at the naval wireless station, Washington, U.S. A., 
called up the Eiffel Tower in Paris by means of a wirelees tele- 
phone, and afterwards learned that they had been heard. The 
Eiffel Tower is not provided with wireless telephone equipment 
capable of replying, but the officers stationed there cabled their 
acknowledgment of the American message, together with their 
congratulations on the achievement. 

Dr. Lee de Forest is reported to have said to a representative 
of the Electrical World that the Western Electric Co.'s engineers 
used in the Arlington installation ‘‘eome 300 audion oscillion 
bulbs in multiple, from each of which they obtained about 0°6 
ampere of high-frequency current," and to have claimed that the 
use of the audion principle had made trans-Continental telephony 
possible. Prof, Pupin said that the greatest problem of all 
wireless work, particularly wireless telephony, was the elimination 
of static disturbances; he had solved this problem, but because 
of pending patents, he was not at liberty to state what the 
solution was. ? 

Mr. Е. J. Nally, general manager of the Marconi Wireless 
Telegraph Co. of America, said that the work of Dr. Lodge and of 
Mr. Marconi in tuning the circuits was indispensable, and that 
undoubtedly Prof. Fleming's invention of the vacuum valve was 
" the keystone of the arch on which this successful demonstration 
is eupported." It seems clear that the thermionic principle is the 
basis of the present achievement, as it was also of the trans- 
Continental wire telephony that was accomplished in January last. 

Further particulars have now been received regarding the im- 
portant progress that has been made in the United States. It is 
reported that speech transmitted from the wireless station at 
Arlington to San Francisco was also heard at Pearl Harbour in 
Hawaii, 4.900 miles away. While the details of the apparatus 
employed have not yet been disclosed, it is understood that the 
system depends upon thermionic apparatus used as relays, as 
generators of high-frequency currente, and as amplifiers. In the 
Electrical World it ia stated that the American Telephone and 
Telegraph Co, erected an experimental station early this year and 
commenced transmission from this point to existing stations up to 
200 miles away ; later, a receiving station was erected about 1,000 
miles from the sending station, and the results of the experiments 
conducted between these led to the trans- Continental achievement 
recorded in our pages on October 8th. ` 

The above-named company and the Western Electric Co. 
obtained the use of the Navy Department station at Arlington, 
and succeeded in transmitting speech from there to Darien, on the 
Isthmus of Panama, 2,100 miles away, on August 27th, and to San 
Francisco, 2,500 miles, on S-ptember 29th. An important feature 
of the latter tests was the successful relay ing of speech transmitted | 
by wire from New York to Arlington, and by wireless from that | 
point to San Francisco. The wave length used was about 6,000 | 
~metres, and the sending antenna current was about 100 amperes. | 
The standard office instruments were used for sending and receiving. 
Conversation between the United States and Japan and Europe is 
now within the bounds of possibility. Atmospheric disturbances | 
constitute the principal obstacle. Mr. J. J. Carty, chief engineer | 
of the American Telegraph and Telephone Co., anticipates that the | 
function of wireless telegraphy will be primarily to reach inaccessible 
places where wires cannot be strung, and to act as a feeder and 
extension to the wire system, Owing to atmospherio interference, 
it can never replace the wire, and the fact that any listener pro- 
vided with a suitable receiver can hear the measage is a fatal bar 
to its commercial use, 


pa 


tion of one engine with equipment at the power house.—J7. of T. 
Journal. 


Oldham.—The application of tramwaymen for a war 
bonus of 3s. per week has been referred to a Special Committee of 
the Corporation, which is considering the whole question of war 
bonuses as it affects the various municipal departments. 

References at a recent meeting of the Tramways Committee to 
the satisfactory way in which the new women car-conductors are 
doing their work have apparently given offence to some of the 
male workers. At a meeting of the Committee last week, it was 
pointed out that the remarks were not intended as a criticism of 
the men. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Bradford, — November 13th. Corporation. Twelve 
months’ supply of lamp fittings, insulating material and tramway 
stores for the Tramways Committee, Specifications from the 
Tramway Offices, 7, Hall Ings. 


Cape Town.— November 5th. Corporation. One 
4,000-K.v.A. (or alternatively smaller or larger, according to 
whichever can be delivered earliest) steam-turbine-driven alter- 
nator; also one 1,000-Kw. converting plant. Specifications, &0., 
from Messrs. Davis & Soper, 54, St. Mary Axe, E. C.“ 
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Australia, — December 7th. P. M. Gs Department 
Cvarious States). Non-encrusting zinos, carbon and manganese 
powder, manganese chloride, chloride of ammonia, porous pots 
(2 in.). outer jars for cells, carbon blocks, resistanoe boxes of 5,000 
ohms, &c. See "Official Notices October 15th. 

Sy DNEY.—December 6th. Municipal Council 83, 000-volt out- 
door transformers and switchgear. Specifications (10s. 6d.) from 
Electric Light Department, Town Hall, 

December 20th. Metropolitan Board of Water Supply and 
Sewerage. Oentrifugal pumps and electric motors at the Marrick- 
ville low-level pumping station. 

January 12th, 1916. N.S.W. Railway and Tramway Department. 
Two water-tube boilers, &c., for the Zára Street power house, 
Newcastle. See issue of Ootober 8th for further particulars. 

January 31st, 1916, Three eleetrically-operated railway freight- 
car transferers, for Jones Bay wharfage, Pyrmont. Particulars 
from Engineer-in-Chief of the Harbour Trust, Circular Quay. 

ME LBOURNH.—December 14th. Deputy Р. M.G. Eleven seotions 
of a lamp-signalling trank-line switchboard, and other material 
necessary for inoreasing the equipment of Melbourne trunk 
Sokako from 108 to 240 lines. Sohedule 1,207.* 

December 14th, P.M.G. For delivery in all States, 18,670 
common-battery wall pattern telephones, manufactured in Australia. 
Sohed. No. 1,264. Tenders will also be considered for instrumenta 
manufactured in countries other than Australia. 

January 5th, 1916. Installation of automatic sprinklers and 
e at Jolimont car-shed. Chief Storekeeper, Railway 
Offices, Spencer Street, Melbourne. 

PERTH.—December 8th. 294 accumulators, and power board 

complete, for P.M.G.'s Dept. See “Official Notices October 8th. 


Dublin.— November 4th. Great Northern Railway. Co. 
(Ireland). Twelve months’ supply of stores, including a number 
of electrical items. See Official Notices” October 15th. 

November 15th. Twelve months’ supply of stores for Dublin 
United Tramways Co. See Official Notices " to-day. 


Grimsby.—November 4th. Corporation. House ser- 


vice boxes (lead), and fittings ; house fuse boxes and fittings, See 
“ Official Notices October 22nd. 


Lanark,—November Ist. The District Committee of 
the Middle Ward of the County of Lanark invites tenders for 
executing the electric lighting works at Hairmyres Colony. East 
Kilbride. Schedules from the consulting engineer, Mr. William 
Arnot, 163, Hope Street, Glasgow. ‚ 

' London.—November'8rd. L. C. C. Installation of 193 


wiring points, 240 lights, at Thornfield Road Elementary School, 
Coverdale Road, Hammersmith, W. See “ Official Netioes to-day. 


Manchester.—November 16th. Tramways Committee. 


(a) steel girder tramway rails; (5) permanent way especial track 
Work; (с) permanent-way pointe, tongues and crossings. 8ресіё- 
cations, &c. (one guinea each, returnable), from Mr. J. M. McElroy, 
General Manager. 


New Zealand, — Dunepin.— November 3rd. City 
Couneil Insulated and bare copper wire for & period of two ears. 
November 3rd. City Council. One 3. 000-volt regulator.“ 


Rochdale.— Contract д 107. Ash-handling system, with 
hoist and bunker, with discharge chutes, for Dane Street electric 
афа ача O. C. Atchison, M. I. E. E, Engineer and Manager, 


Spain.—November 11th. The municipal authorities of 
San Ildefonso (Province of Segovia) are inviting tenders for the 
concession for the eleotrio lighting of the town. 


St. Helens,—November 17th. Erection of engine house 
and other works at Croppers Hill power station.. Particulars 
from Mr. x M. Hollingsworth, Borough Electrical Engineer (21 1s. 
returnable). 


Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


OLOSED. 


Australia.—The Electricity Committee of the Sydney 
Municipal Council recommends that the following material be 
ordered under existing contracta :— 

20,000 type C straight-stem insulators, $790.— W. G. Watson & Co., Lid. 

про 10,000. 01+ straight ріп insulators; 6,000 10,000-vols strain insulators ; 

000 88,000-volt atreight-pin insulators, 24. 350.— F. 8. Lee, 
6,000 88,000. volt strain insulators, 22, 250.— Australian General Electric Co. 


The City of Melbourne Municipal Council has aooepted the 
following tenders :— 
Meters and msximum demand indicators. 
Group A: £580.—Kdison & Swan United Electric Light Co. 
„ В: £193.—Ferranti, Ltd. 
C: £727.—Reason Manufacturing Oo., Ltd. 
„ D: £910,—General Electric Co., Ltd. 
E: £00, British Westinghouse Co. —Tenders, 


The following contracts have been placed : — 
PosTMASTER-GEWEBAL's DEPARTMENT, VICTORIA. 
B tons hard-drawn copper-wire, 600 Ib. per mile, £908.— British Insulated 
and Helsby Cables, Ltd, 
COMMONWEALTH Home AFFAIRS DEPARTMENT. 
Two 100-nw. suction-gas power plant’, one delivered, oe 28,971 ; 
one delivered, Port Augusta, £3,203.—Gibson, Battle & С 
PRAHRAN & MALVERX Tramway TRUST. 
1,050 tons of rails, £18,355. —R. W. Cameron & Oo. 


PostMsSTER-GENERAL'S DEPARTMENT, MELBOURNE, . . 
50 miles ско аат rubber-insulated Sonne? wire, £387.—Siemens Bros 


Dynam 
100 miles d | pair V. I. R. oopper wire, 21,625 ; 
oL 5 wire, £700.—Callende 


4 tons tinned copper 
er's Cable and Construction 


Aust. Statesman and Mining Standard. 


Chorley.—The B. of G. has accepted the tender of the 
Turner-Dictograph Telephone Oo. (2140 104.) for an installation of 
telephonig . throughout the workhouse. 


Dublin.—Tbe following tenders were received by the 


Pembroke U.C. for the erection of a cooling tower at the вош 
он» electricity works: 


Wm. Beckett К. Lon, Led. .. 


.. (accepted) 2874 
J, Pembe ton & i - .. * 588 


Premier Coolin d Engineering Co. „. 457 

Dave E. Co. i - - "LE 550 

W. H. ГЈ f ee eo. Ф „ 389 
früh Builder. 


London.—L.C.C.—The Stores and Contracts Committee 
reports that the current contracts for the supply of general stores 
will, with а few exceptions, expire on December 31st, 1915. This 
group of contracts is the largest of the several groups dealt with 
each year, and generally includes all such goods as metals.and 
metal goods, eleotric cables, lampe, fittings and materials, chemical 
and scientific goods, &c. Owing to the special circumstances 
which have arisen in consequence of the war, it is proposed to oon- 
tinue the present practice of purchasing some classes of goods at 
the current market rates or under special quotations, until trade 
. conditions again become normal or until it is considered that the 
time is favourable for new contracts to be entered into. In all 
other cases new forms of tender and schedules are being iesued, 
The tenders will be received o November let and November 8th, 
1915, and, as the number of tenders will probably be comparatively 
large, the Committee recommends that the Stores and Oontracts 
Committee be authorised to open the tenders to be received for the 
supply of the goods inoluded in the general stores schedules, 1916. 

The Highways Committee has received the undermentioned 
tenders for the supply of boiler fittings for the Stirling boilers at 
the Greenwich generating station :— 

EE Price of exch nose piece. 


еш Item mm 

8. i s, d. 8. d. 

T. Sumnierson & Sons, Ltd 28 27 21 
Е. де & Son, Ltd. `. (acoepted) 28 3 8 9 8 
righ side ae ка Engineering Co., Ltd. 80 8 3 0 

A. 1. 7. Green & Sons, L P 89 за 30 
Brioknell. Munro & Rogers, ім. . 83839 3 9 8 9 
J. Crowley & Co., Ltd. 5 4 58 5 38 


The lowest tenderer was unable to offer satisfactory delivery. 
In view of the exceptional oircumstances prevailing, the Com- 
mittee has authorised the purchase of coal for use at the Green- 
wich generating station, as and when it can be obtained; about 
4,768 tonsof coal have been purchased under contract, at а cost of 
A4, 380, and about 26,490 tons out of contract, at an approximate 
cost of £81,464. 

The Committee has also purchased from Messrs. Wm. Cory & Son 
10,000 tons of coal, at 30s. per ton, to be stored by the firm, and to 
be ‘delivered at the generating station as and when required within 
12 months from August Ist, 1915. 

The undermentioned tenders have been received by the Highways 
Committee for the supply of machine tools for the third section of 
the central car repair depot :— 


Universal grinding Measuring 
Name of firm. machine. - machine. 
А. А. sones а ираи, Ltd. .. (accepted) аа 0 | - 
d. W. Ваа, Grimtbs & Oo.. 184 0 4% 5 
Pollock & Macnab, Ltd. 187 10 — 
The Selson Engmneeriag Co., ша. 199 10 e 


Chas. Churchili & Co.. 998 0 = 
Back & Hickman, ia 281 0 £141 15 (accepted) 


plus 94 per cent. 


The Committee accepted tbe following tenders for the purchare 
and removal of old materials from depóts for the ten months 
ending July 81st, 1916 :— 


Thos. W. Ward, Ltd.—Steel rails, small, Tee section, from the central 
stores, and ateel track shoes from the central car repair depó:. 

Samuel Isaacs & Sons.—Steel track shoes and cast-iron (various) from the 
central atores. 

Moss Ira tos, Ltd.—Cast-iron brake blocks from the central stores, and 
cast-iron, fisbplates, ош from rails and short pieces of rail from 
Belvedere Road depot. 

George Cohen, Sons & Co.—Pointe and crossing: from Belvedere Road 
дерд, and steel car tires and iron and steel (heavy) from the central 
oar repair дербі. 

Donald McCall & Co. ules ani iios and iron and steel (light) 
from the central car repair дерд, 


C. A. Robinson & Оо. —Cast-iron from the central car repair dep). 
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The Highways Committe haa received the undermentioned tenders 
for the supply of a new motor required in connection with the 
testing of electricity metera :— 

General Electric Co., Ltd. (nat to specification) 4101 
TI du. Ld E EE (alternative). Fn s А 1 
Electromotors, Ltd. .. га Pe Sa .. (аосер%вй) 105 
Veritys, td. vs Sc s ue vx 2A 1 8 2s 141 
The estimate of the chief engineer was 2106. 

The Committee haa also agreed, in exceptional circumstances, to 
increased prices being paid to three contractors for the supply of 
tramway fittings, &c., under the annual contracts for 1915-16. 

BATTERSEA.— The Electricity Committee recommends the 
acceptance of the offer of Mesars. R. Dempeter & Sons, Ltd., for the 
provision of a run-way in the rotary room at the generating 
station for £135. : 

HAMMEESMITH.—The Electricity Committee reports that for the 
supply of seven additional transformers of 50, 100 and 200 Kw, 
five tenders were received, including a proposal from the British 
Electric Transformer Co., Ltd., to supply the transformers, as 
required, over a period of three months, at the same prices as those 
acoepted on July 8th, 1914, plus 71 per cent. in the case of the 
200-K W. transformers. The Committee, after comparison with the 
other tenders, finds that the company's terms are the most favour- 
able, and having regard that the plant previously supplied by the 
company has given every satisfaction, recommends the Counoil to 
enter into a contract with the British Electric Transformer Oo. on 
the terms submitted. 

For the supp'y of 1,350 yards of feeder cable in the Hythe Road 
district, the following tenders have been received :— 


Western Electric Co, Ltd. ‘ 21,285 
Johnson & Phillips, Ltd. .. КР is v4 i» 1,810 
W. T. Henley's Telegraph Works Co., Ltd. .. · .. oe 1,813 
British Insulated and Helaby Cables, Lc. .. 1,318 
Callender's Cable and Construction Co., Ltd. (accepted) 1,312 
W. . Glover & CoO., Lid. ee ee ee ee . € s. 1,842 
Siemens Bros. & Oo., Ltd. .. s is 1,861 
Macintosh Cable Co., Ltd... s К 1,400 


The С mmittee reports that, in considering the above tenders, it 
was impressed by the desirability, at the present time, of arranging 
that, where possible, contracts of this nature should be placed 
with houses which are entirely British, subject to such houses 
being able to supply in accordance with the Council’s specification. 


Ia these circumstances, and in view of the fact that the Council 


has formerly been supplied with cable. which has proved most 
satisfactory, from Messrs. Callender's Cable and Construction Co, 


Ltd., the Committee is of opinion that that company’s offer should, 


now be accepted. 


Manchester.—The Education Committee has accepted 
the tender of Messre. Seddon & Sons, Manchester, for an electric 
lighting installation in the extension of the Harpurhey Girls“ 
High School. 


New Zealand.—The Public Service Stores and Tender 
Board, Welliagton, has reoeived the followihg tenders :— 
1,500 red and 2 000 white three-conductor cords : 
Lawrence & Hanson Electrical Co. .. (accepted) 
8,000 В.В. wall telephones, 1,000 ohms: 


4489 


(accepted) £8,250 


G. Winter .. S ЖЕ EN sis s 7,900 
Richardson, McCabe & Co., Ltd. x T se 8,043 
India- Rubber, G.-P, and Teleg. Works Co., Ltd. ee 9,887 
R. W. Cameron & Co,,.. s us E " x 9,950 

Alternative gan, АУ = » ёл» ès 9,627 

Alternative .. we ә АА is s .. 10,097 

Alternative .. T ea NE ap wa .. 10,286 

25 miles twisted pair V.I.R. insulated cable : 

Hughes & Cossar M . (accepted) 2287 
Richardson, MoCOabe & Co. ats š 256 


Lawrence & Hanson Electrica] Co. м ee KE 801 
A. & T. Burt, Ltd. ee ees oe ee LE J ee 815 
New Zealand Shipping and Commerce. 


Plymouth.—The Corporation Tramways Committee has 
accepted the tender of the Brush Electrical Engineering Co., for 
bodies for six new tramcars ; and that of the British Westinghouse 
Electric and Manufacturing Co., Ltd., for electrical equipments for 
the same. 


Rawtenstall.—The Electricity Committee has placed & 
contract with Messrr. J. Morris & Co., for 2,000 tons of Astley and 
Tyldesley slack, for the electricity works during the ensuing six 
months. It has aleo accepted the tender of Mesars. Davideon for 
a fan in connection with the induced-draught plant at the: elec- 
tricity works, and that of the British Thomson-Houston Oo., Ltd., 
for the motor for driving the fan. 


Salford.—The Health Committee has accepted the tender 
of Mr. E. Beal, of E cle, to supply during. the next 12 months 
600 Mazda electric lamps, at £8 6a, 8d. per 100, to Ladywell 
Sanatorium. 

The Tramways Committee has accepted the tender of Messrs. 
Frances Motors, Ltd., of Gaythorne, Manchester, for the supply of 


two For! motor-vans. 
The Electricity Committee has accepted the following tenders :— 


W. Geipel & Co., London.—920,000 pairs of flame aro lamp carbons, £181. 
Earl of Ellesme: e.—2,000 tons No. 1 washed slack coal, 168. per ton. 
Andrew Knowles & Sons, Ltd., Pendlebury.— 2, 500 tons washed slack coal, 
178. per ton. 


Taunton.—The T.C., in order to have а reserve stock 
of coal for the electricity works, has decided to extend the con- 
tract with Messrs. Cory Bros. to cover 2,600 tons, at £1 58. 6d. per 
ton delivered, this being the estimated consumption for a year after 
the expiration of the current contract, | 


_ FORTHCOMING EVENTS. 


Institution of Mechanical Engineers. Friday, October 39th. At8pn. 
At In.sitasion of Civil Enginvers, Great George dtrect, В W. Thome: 
Hawkstey” lecture on The World's Sources of Fuel and Motive Power,” 
by Dr. O ierk, F В.Я. : 

North-East Coast Institution of Engineers and Shipbuilders. —Friày, 
Oo.ober Weh. A. TW pm At vibro Hali, .» wea tie. General 
Mee«ng. Inaugural address by the president, Mr. Н. B. Rowell. 


University College (University of London)—Friday, October Did. 
Ae 6 p. Ке of віх lectures on “ tiecsric Heating and Electr: 


Farnace:," by Prof. J. А Fleming, F.R.8 
Greenock Electrical Society.—Friday, October 9th. Аф 7 45 ре: At 
Temperance Institute, 19, West Stewart Street. Paper on Cable Jointing,” 


by Mr. J. L. Hogg. 
Association of Mining Electrical Engineers (Lancs., Cheshire and 


North Staffs. Branch).—Sssurday, Ocsober BOSh. at 6.30 p.m. А 
Grusvenor Hotel, Deanagate, Manchester. Presidential address by 
Mr. G.S Corlett. Paper оп“ Colliery Bleotric Lighting, by Mr. Corien, 


will be discussed. 
Association of Mining Electrical Engineers (Notts. and Derbyshire 
s 88) p.m. At University College, 


Вгаасћ). —3asu:day, October 30th. y 
Nottingham. Paper on Тһе Use and Abuse of Ods on Mining Plant," 
by Mr T. C. Th mpson. 

Association of Supervising Electricians.—Tuesday, November 2nd. Ai 
8pm. At мч. Brije's Institute, bride Lane, B.O. Paper on Accama. 
lasors," by Mr. R. Rankin. 

Institution of Civil Engineers.—Taesday, November and. At 8 p.m. Ai 
Grea. бе тве street, S. W. Presidentiel Address by Mr. А. Ross. 

Rontgen Soctety.—Tuesday, November and. At 815 p m. At Iostitution 
of биесі ica! Engineers, Victoria Bmbaokment, W. C. Presidential 
Address, by Mr J. Н Gardiner. Exhibision of New Apparatus. 


Institute of Marine Engineers.—Tuesday, November 2nd. At 7 p.m. At 
‘ower Hill, E. Paper оп Development in Mechanical Ventilation 
Hyg! nically, Aboveground, Uuderground, and Underdeck," by Mr. J. 


Keith. 
Chemical Society.—Thursday, November éth, At 8.8) p.m. At Burlington 


House, W. O.dinarv Meeting. 
University College, London,— Friday, November 5th. At 6 p.m. Secoad 
L«o.ure on ect cio Heating and Elecsric Furnaces, by Prof. J. A. 


Fleming, F.R 8. : 
Salford Technical and Engineering — Saturday, Novem- 


Association. 
beróth. д7 p.m. At Koya: Technica! Instisute, Peel Park. Memben 
Short Papers. 


n 
NOTES. 


The Russian Language.—The Council of the North 
East Coast Iastitution of Engineers and Shipbuilders has, in 1 
recent circular to its members, drawn attention to classes in 
Russian that have been arranged under the auspices of Armstrong 
College. They are being held at the College of Medicines 
Northumberland Road. Newcastle-on-Tyne. 

Electricity in Wool.—The question of electricity in 
wool manufacture is receiving serious consideration just now by 
textile experte in the West Riding of Yorkshire, and research work 
is proceeding. A member of the Council of the Textile Institute 
states that not only are woollen spinners subject to troubles 
caused by the presence of static electricity in their staple, but the 
same effect is found to a lesser degree when cotton and silk are 
under treatment. Several methode for the eradication of the 
trouble have been tried, notably electric neutralisers and radio- 
active salts, the latter ionising the air between the fibres and an 
earth-plate, and thus enabling the electricity to escape to earth. 


Institution and Lecture Notes.—National Illu- 
mination Committee of Great Britain.—A meeting of this 
Committee was held at the Institution of Electrical Engineers on 
Ootober 20th, when it was reported that Mr. Jacques Abady, of 
London, had been nominated by the Institution of Gas Engineers 
as a member of the Committee, to fill the vacancy caused by the 
death of Mr. Edward Allen, of Liverpool. The Committee elected 
Mr. W. Daddell, of London, to be ita chairman, in suocession to the 
late Mr. Ejward Allen, and Mr. John Bond, of Southport, to 
succeed Mr. Duddell as one of the vice-chairmen. Reports 
on observations carried out, at the instance of the Committee, ata 
number of technical laboratories, on the height to which the flame 
of the Hefner amyl-acetate lamp should be raised to afford а 
light of one International or English standard candle, were dis- 
cuseed, and a report prepared by Dr. E. Ott, of Zurich, on 
which had been carried out in Switzsrland on the Effect of 
Atmospheric Preasure, Humidity, and Vitiation on the Light 
afforded by the Hefner Standard Lamp,” was considered. 

Institution of Electrical Engineers (Newcastle Lecal 
Section) —The chairman, Mr. P. V. Hunter, will deliver his 
inaugural address on Monday, November 8th. The only other 
arrangement yet made for the session is for January 10th, 1916, 
when Mr. J. R. Beard will probably give his paper on “The 
Design of High-Pressure Transmission Systems.“ Mr. J. B 
Andrews is the hon. sec. of the S-ction. 


Electrolytic Copper in Germany.—The share capital 
of the Huttenwerk Niederschonweide is being increased from 
£77,500 to £150,000, for the purpose of erecting plant on an 
existing available site for the production of electrolytic copper. 
It is stated that the plant will be brought into useat the beginning 
of next year. ' E 

Appointments Vacant.— Assistant engineer, junior 
Bhift engineers, station fitter, engine drivers, stokers, 
trimmer, wireman and mate, for a Military Camp in North York- 
shire ; switchboard attendant (27s. 6d.), for Borough of Lancaster; 
plumber.jointer (£2 28) for N-wnort Corporation; tempora 
shift engineer (358.), for Pembroke U.D.C. Particulars are given 
in our advertisement pages. 


шш Mas of Ше “ Rapid” vacuum cleaner an 
asked for, 
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Volunteer Notes.— ENGINEERING INSTITUTIONS’ VOLUN- 
TEER TRAINING ÜORPS.— 


Company Orders. — By Lieut.-Col. O. B. Clay, V. D., Commandant, 
for week commencing November 1st, 1915 :— 
Drills, 6.15 to 7.15 ; 7.15 to 8.16 p.m. 
Monday, November fet.—Section 1, Technical ; Section 4, 
Squad or Working Party. 
Tuesday, November 2nd.—Seoction 2, Technical; Seotion 3, 
Shooting Working Party. 
Thursday, November 4th.—Section 3, Technical; Section 2, 
Shooting Working Party. 
Friday, November 5th.—Section 4, Technical; Section 1, Squad 
or Working Party. 
Saturday, November 6th.—Oompany Parade 2.30 p.m. 
Seotions for Technical Drill will fall in at the Headquarters 
of London Electrical Engineers (T. F.), at 46, Regency Street, S. W. 
Sections for Squad, Signalling, Shooting and Working Parties 
will fall in at the new Headquarters, Ohester House, Eccleston 
Place, S. W. All Members who have not yet been measured for 
Uniforms will attend at Headquarters, on Friday, the 5th inst., for 
this purpose. All men who draw haversacks and water bottles for 
week-end Working Parties are requested to return them to 
Headquarters on the following Monday. Members desiring to have 
their own haversacks and water bottles can purchase them at 
Gamage’. The following Corporals have been appointed :— 
С. MoArthur Batler, Section 2; Н. J. Golding, Section 3; B.C. 
Garman, Section 4; R T. Morris, Section 4; T. Spiers, Section 3; 
H. Jantzen, Section 2; E. A. Ullmann, Section 1; J. M. Smith, 
Temporary Corporal. | 
E. G. FLEMING, 
Company Commander and Acting Adjutant. 


3RD Ватт, (OLD Bors) CENTRAL LONDON REGIMENT (VOLUN- 
TEEES).—Battalion Orders by Colonel S. Ө. Grant (ОВ зег Com- 
manding), Thursday, October 28th, 1915 :— 

Week-end Parades.—Beturday.—The Battalion will parade, as 
strong as possible, at Baker Street Station at 3.80 p. m., and proceed 
by train to Wembley Park, for Field Operations. Orders have been 
issued to those concerned. 

Sundsy.—The Battalion will parade at Liverpool Street Station 
(Low Level entrance, G. E. R.) at 9.80 a. m., and proceed by train for 
Entrenching duties, returning at 4.59 p.m. 

i 230 Quartermaster will make the necessary arrangements for 
uach. 

Special Employment.—Names of men are required at once who 
will volunteer and are suitable for epecial employment, the nature 
of which they can ascertain by applying to their Company Com- 
manders. As the Authorities require this return by November 
lat, members are requested to give their names in as soon as 
possible, and Company Commanders must hand them in to the 
Adjutant on Parade next Sunday, the 3186 inst. 

Musketry,—Saturday next, the 30thinst. There will be shooting 
at both Acton and Bisley Ranges, as usual. Members proceeding to 
Acton must parade there at 2 p.m. punctually. Those shooting at 
Bisley must report themselves to Sergeant Cotter, at the barrier of 
No. 9 Platform, Waterloo Station, at 12.46 p.m. ~ 

Tuesday, November 2nd. Shooting at Acton, as usual, at 2 p.m. 


A. G. JOINER, Major and Adjutant, O. B. O. 


Zine from Quebec.—The first Canadian zinc reduction 
plant to be starte1in Canada will be in operation before November 
let. The newly-incorporated Canadian Zinc Co., which is owned 
by the Weedon Mining Co., has acquired a large industrial plant, 
and has entered into a contract for electricity, the present arrange- 
ment being for an initial allotment of 1,000 Н.Р. Initially United 
States ores will be used, but it is expected that in a few months 
the mills will be supplied from the mines owned by the company 
at Nottingham (Qaebe^).— Financier, 

Quoting from a U.S. Consular report, the Chemical Trade 
Journal says it is officially announced by the President of the 
Consolidated Mining and Smelting Co., Toronto, that the Dominion 
Government has oontracted with that company for the entire 
output of the new zinc reduction plant now being installed at 
Trail, British Columbia. After long experimentation the metal. 
lurgists of this company have discovered a satisfactory process of 
reducing the ores by electrochemical treatment, the experimental 
plant being now capable of producing 500 to 1,000 lb. a day. It 
is said that the Trail smelter will be one of the best in America, 
and that it will be producing 25 tons of spelter a day before the 
end of the year. The new zino plant will be installed with a 
-— to use 10,000 hydro-electric H.P. from the West Kootenay 

ower Co. 


The Navy's Need for Skilled Engineers.—Munition 
work, as we understand it to-day, that is to say, work in the shop 
and the factory, forms by no means the only opportunity for skilled 
engineers to serve their country at the present time. The Navy 
is always glad of theirservices. Transference from munition work 
'to the Navy is not encouraged, but amongst those skilled mechanics 
who are n^t at the present moment engaged on munition work 
there must be many who would be glad to find an outlet for their 
technical abilities, bv becoming members of the Naval Service. 
It is felt that if the opportunities and the requirements which 
exist in this respect were more fully known. there would be no 
difficulty in keeping up the supply of electrical artificers and 
engiue- room art fioers who are needed by the Navy. This branch 
of Naval Service has many attractions, not the least of which is 
the comparatively high pay received, which amounts, on entry, 
to nearly £2 per week, and which may be very consider - 
ably improved by good service, Thus, with much better pay 


and prospects than those of the ordinary seamen, they have 
the same opportunity for seeing the world, and for leading 
a fine, healthy open-air life, at the same time as driving 
their own trade, which usually keeps them so closely 
confined to the workshop. As they enter the Navy with the 
rating of chief petty offloers they mess in the chief petty officers’ 
mess and have the ‘same opportunities for leave when they are 
in port. If they are sufficiently skilled they are drafted at once 
on to a battleship and come immediately to grips with their work. 
Their opportunities for advancement to commissioned rank are 
exoellent. Daring the period of the war, men are accepted 
between the ages of 21 and 45. For rating as engine-room artificers, 
men who have experienoe and are competent workmen in the 
trades of engine fitters and turners, copperemithe, boiler makers, 
and engine smiths are required. An examination is usually held 
on entry, but in the case of a candidate who holde a Board of 
Trade certificate as a first clase or a second class engineer, and 
can produce certificates of character and ability from the works 
in which he has learnt his trade, exemption is granted. Engine- 
room artificers are entered as chief petty officers, a position which 
carries with it many privileges. A free kit is provided on 
entry, and this, of course, is not the ordinary blue-jacket's 
slacks and jumper, but what is known in the Navy as 
" fore-and-att rig," that is to say, a peak cap and reefer jacket. 
Fitters, turners and instrument makers are required by the Navy 
as electrical artificers. Candidates for this rating are accepted for 
the period of the war between the ages of 21 and 45. The pay is 
the same as that of engine-room artificers, and an examination in 
fitting and turning or instrument making is imposed. Electrical 
artificers may be recommended for a practical courte of training 
which is carried ont on board the Vernon, which is moored at 
Portsmouth, or on board the Defiance at Devonport. During this 
period they may be accommodated either on board ship, or in the 
magnificent Naval barracks which are situated in these two 
towns. This avenue to naval life is oertainly one not to be 
neglected by the skilled engineer. There is no quicker way of 
entering for actual service, and none which secures immediately 
better pay, prospects and position. Entering the Navy ан a chief 
petty officer he immediately eteps into a rank which takes the man 
who enters as ordinary seaman many years to achieve, 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 
ELBOTHICAL REVIEW posted as to their movements. | 


Central Station Officials.—The Electricity Committee 
of the St. Pancras B.C. has recommended that the wages of 
the boiler foreman at the King's Road electricity station be 
increased from £2 15s. to £3 per week. 

Mr. J. A. Н. CLIFFORD has been appointed engineer-in-charge 
of the Belfast Corporation electricity station, and Mr. GIRVAN, 
теа attendant, has been promoted junior engineer-in- 
charge. 


General.—Mr. J. F. Avira has been appointed works 
manager at the Birmingham works of Simplex Conduits, Ltd. 
Important business operations have necessitated certain 
changes, and these having to be made hurriedly, Mr. Avila 
was unable to take leave of all his London district friends. 
For the last nine years he has acted as London manager to 
this company, and has been in touch with many electrical 
men in the London district. А 

The North-East Coast Institution of Engineers and gona 
builders at its meeting to-night will present Institution gold 
medals as follows for papers read last session:—Mr. J. W. 
Hosson, for a paper on Industrial Locomotives”; Mr. E. W. 
Fraser SMITH, for a paper on The Future of British Engi- 
neering and Shipbuilding.“ 

Mr. WW. рохрав Fox, power representative to the Bradford 
Municipal electricity department, has resigned his position, 
and has joined the staff of the British Westinghouse Electric 
and Manufacturing Co., Ltd., at Trafford Park. 

The wedding took place at Christ Church, Eccleston, a few 
days ago, of Mr. Ropert C. Shaw, of Prescot, and Mies 
Gwendoline D. Wheeler, of Eccleston Park, Prescot. Among 
the presents received were a marble clock and afternoon_tea- 
cups from the staff at the British Insulated & Helsby Cable 
Works. 

The following announcement appears in the London Gazette : 
—Royal Marines Submarine Miners, Temp.-Lieut. to be Temp.- 
Oapt., Horace M. TAYLOR. 

At St. Mary's Parish Church, Whitby, on October 20th, 
the marriage took place of Mr. WM. Навор CowriNo, elec- 
trician, Saltburn-by-the-Sea, and Miss Margaret Jane Barry, 
of Whitby. 

The marriage has taken place at Tarrant Monkton Church, 
Dorset, of Mr. LesLie HAMPDEN Pratt, of Streatham, and Miss 
Victoria Agnes Hall, second daughter of Mr. Edward H. Hall, 
Rugby. Mr. Pratt is eerving in the Royal Naval Division. 

ew Justices of the Peace appointed for the County of Kent 
include Mr. Tros. Octavius CALLENDER, of West Heath House, 
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Abbey Wood, managing director of Callender's Cable and 
Construction Co., Ltd., of Erith. | 

Lieutenant-Colonel R. E. P. Prcorr, C. I. E., late of the 
Bombay, Baroda and Central India Railway Rifles, has been 
appointed to the command of a service battalion. He com- 
manded the Ist Battalion of the Rifles for the usual period, 
and is the chief electrical engineer of the Bombay, Baroda 
and Central India Railway. 

On the occasion of his marriage, Mr. W. Woop, electrical 
and telegraph superintendent, North-British Railway, was 
presented by members of the staff with a silver tea service. 

The Ministry of Munitions and the Local Government Board 
have invited Mr. J. M. MCELROY, general manager of the 
Manchester Corporation Tramways Department, to come to 
London for the purpose of advising on the best means of 
dealing with transit difficulties in a portion of the Metro- 
politan district, where munitions workers are-employed in 
large numbers. 


"he London Gazette announces that the undermentioned' 


have been appointed second-lieutenants in the London Elec- 
trical Engineers:—Sapper W. J. RawLINGs, Sapper J. D. 
Ross. : 


Roll of Honour.—Mr. Том A. FRASER, who was with 
the Electrical Co., Ltd., for 13 years, latterly as manager of 
the cable and metals departments, was killed in action in 
Flanders on October 16th. He joined the H.A.C. soon after 
the outbreak of war. 

Sergeant-Major Eric Eaton, of the 11th Manchesters, an 
electrician, of Broadstairs, has been missing at the Dardanelles 
since August 22nd. 


Private Harry SEED, of the 8th Battalion King's Own Scot- . 


tish Borderers, who is reported to have been killed in France, 
was formerly engaged in electrical work at Stockton Heath, 
Warrington. | 

Lieutenant Fercus R. Forges, of the Royal Engineers, for- 
merly engaged at the Hayle (Cornwall) electricity works, has 
been killed in action in France. 

Gunner Percy EDGAR RUSSELL, of the Royal Field Artillery, 
who was, prior to enlistment, with Messrs. Willans & Robin- 
son, Ltd., of Rugby, has been killed in France. 

Bugler WILFRED LINTERN, 12th Battalion Rifle Brigade, who 
has fallen in action in France, was prior to the war engaged 
at the Rugby works of the British Thomson-Houston Co., Ltd. 

Private REGINALD STALLARD, of the 10th Battalion Worcester- 
shire Regiment, who left the staff of Messrs, Heenan & Froude, 
refuse destructor makers, of Worcester, to join the Forces, 
has been killed in action. 

Lance-Corporal W. Bripcert, of the 1/5th North Staffs. 
Regiment, engaged until the outbreak of war with Messrs. 
Siemens at Stafford, has been wounded in the ankle in France, 
and is now in hospital in England. 

Private CLIFFORD BENTLEY, 12th Yorkshire Regiment, who 
has died from wounds received in action in France, was 
engaged at the electricity works of the Heckmondwike U.D.C. 

Sapper A. Sxow, 95th Field Company, Royal Engineers, 
who was on the electricity staff of Hanley Corporation, has 
been wounded in action in France. He is in the Whitchurch 
Military Hospital at Cardiff. Кат 

Private FRANK ‘WHITTAKER, who was, prior to the war, 
engaged with the Yorkshire Electric Power Co., is reported 
missing at the Dardanelles, where he was drafted.on July 3rd. 

Private H. A. Garratt, of the 1/4th Leicestershire Regi- 
ment, who was engaged with a firm of electrical engineers at 
Leicester, has been wounded in action, and is in hospital at 
Aberdeen. His wounds are in the right shoulder and hand. 

Private Ernest Tuson, 4th Battalion South Wales Borderers, 
who has been killed in action at the Dardanelles, was an elec- 
trician engaged in the railway telegraph department at Aber- 
gavenny. Previously he was a foreman in the electrical 
department of the L. & N.-W.R. Co, at Warrington. 

Private J. A. ELLIS, of the Coldstream Guards, who was on 
the staff of Messrs. Siemens Bros., at Stafford, has been killed 
in action. | | 

Sergeant-Major Ernest G. Tuomas, of the 1/5th North Staffs. 
Regiment, formerly on the electricity staff at the. Burslem 
municipal works, has been killed in action. 


Obituary.—W'e regret to learn that Prof. Vivian B. 
Lewes, Professor of Chemistry at the Royal Naval College, 
Greenwich, chief superintending gas examiner to the City of 
London, and a lecturer and expert whose statements respect- 
ing the hygienic value of gas lighting and heating have fre- 
quently interested electrical men, passed away on Saturday 
night last. He was taken ill with double pneumonia while 
on a lecturing visit to Mold, Flintshire. He was 63 wears 
of age. 

The nation has lost one of its greatest ordnance experts 
and the head of the renowned Armstrong-Whitworth organi- 
sation, at Elswick, by the death of Sir ANDREW NOBLE, who 

. died last week at the age of 83 vears. 

We regret to record that Mr. Ernest HARTJEN (of Messrs. 
H Hartjen & Co.) passed away on October 8th, after an opera- 
tion for appendicitis. The business will be continued as usual 
under the personal supervision of Mr. F. W. Lang. 

Mr. W. A. LcNTLEY, who had been manager of the Wolver- 
hampton Corporation Tramwavs since 1902. died on Monday 
after a long illness, the result of an accident. Prior to his 


appointment, deceased, who was a Wolverhampton man, was 
associated with the Birmingham tramways before they were 
. municipalised. . ' 


CITY NOTES. 


Dick, Kerr & Co., Ltd. 


Mr. CLAUD T. CavLEY (chairman) presided at the annual meet- 
ing, held on October 21st, at the Cannon Street Hotel. In 
moving the adoption of the report, the CHAIRMAN said 
that just over a year ago, when they last met, he fancied the 
large majority fully anticipated that before they met again 
the.war would be over, and they would be in a position «f 
ccnsidering their own affairs from a normal point of view. 
As it was, the position remained much as it was. They were 
in à state of suspense, living from hand to mouth, as it were: 
all their normal development stopped and their energies trans 
ferred to the special requirements of the time. He told them 
last year that, in the opinion of the directors, the company 
would experience some lean years after the war before they 
could hope for the re-establishment of their standard business, 
especially in heavy manufacturing, and he had no reason to 
alter this opinion. The profit on this year's trading was prin- 
cipally derived from orders and contracts taken before the 
war, and which were gradually falling in to a finish. These, 
as could be readily understood, were not being replaced by 
others of similar nature, so that, although they were busy 
now on abnormal work, there was bound to be a transiticr 
period occupied in re-establishing normal conditions; and it 
was because of this that the directors could not see their way 
to recommend а dividend on the ordinary shares. They felt 
that some reserve must be made to bridge over that period. 
He had mentioned that they were busy now, but not on 
normal work; and although the directors were primarily 
pleased because they believed they, as a company, were assist- 
ing the Government to a material extent, they were also 
hopeful that some reasonable profit proportionate to the effort: 
being made would be permitted—sufficient, at all events, to 
make it unnecessary next year to put such a large percentage 
of profit to reserve for contingencies. Clear indications, how- 
ever, had been given, first in the Munitions Act, and secondly 
in the Budget, of the Government's intention to absorb excess 
profits, especially if derived from work due directly to the 
war. No person could object to this principle, but at the 
same time no one, at all events outside of the Government. 
could predict to what extent it would be applied, and it, there- 
fore, behoved them to be ultra-conservative in dealing with 
their accounts at the. present time. There was no abnormal 
change to draw attention to in the accounts. Contracts were 
larger than they had been for some years. One cause was 
found in the Metropolitan Water Board contract, where а 
very large. amount of plant was required, and the work was 
going on, although suffering to some extent for want of labour. 
Another cause was in connection with certain changes amd 
developments on the manufacturing side of the business, res 
pecting which, however, he could not go into details. His 
speech was a short one, but fairly to the point. Owing to the 
company nang engaged in work for the Government it was 
necessary for him to make it short. The balance-sheet was 
made up to June 30th, 1915, during which period they were 
not as heavily engaged in the manufacture of war material se 
at the present time, and as they expected to be in the future. 
The figure for contracts was £460,365, and although he had 
referred to contracts being large, still there had been previous 
years when they were larger still. It would be noticed that 
they had transferred £25,000 to a special reserve fund for 
contingencies. ix 

Mr. R. H. PnEsTWICH seconded the motion, and it was car- 
ried without discussion. 

The retiring directors were re-elected, and Mr. JOHN 
SAMPSON, in reply, said he thought the shareholders had reason 
to be fairly well satisfied with the position of affairs, consider- 
ing all the circumstances. 

Mr. BARBER GLENN proposed a hearty vote of thanks to the 
board and staff, and this was seconded by Mr. Dixon, who 
observed that all the members of the board were practical 
business men, and if they could not make a success of the 
company, nobody eould. . | 

The vote was acknowledged by the CHAIRMAN, who naid a 
warm tribute to the work of Mr. Walter Rutherford, the 
managing director, and the staff. 


Cape Electric Tramways, Ltd. 


THE directors report that for the year ending June 30th, 1915, 
the profit and loss account shows a profit of £80,615, and after 
providing for debenture interest, redemption of debentures, 
and taking into account the balance brought forward from 
last year; a net credit balance of £44,286 remains. From this 
amount the reserve fund has been credited with 412,000, 
leaving a balance of £32,286. The directors therefore recom- 
mend the payment of a dividend in respect of the past year 
of 5 per cent. on the ordinary share capital of the company. 
This will absorb £24,561, leaving a balance of £7,725 to be 
carried forward. During the year the tramways carried 
21,680,070 passengers, earning £206,123; as against 20,886,140 
passengers, earning £200,409 in 1913-14. While the trafic 
shows some expansion, the state of war in South Africa during 
the year under review has added considerably to the working 
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coste of the tramways by reason of the additional cost of 
labour and the allowance granted to those employés who 
Have gone on active service, over and above which, there is 
also an increase in the cost of all supplies. The profit on the 
year's working must, therefore, be regarded as satisfactory, 
especially as it has had to be earned in a period covering the 
Rebellion and the German South-West African Expedition. 
'The conditions prevailing call for the exercise of economy and 
retrenchment wherever possible, and the management in 
South Africa is fully alive to the necessity of most careful 
supervision in every department of the company's business. 
The directors again refer to the valuable services rendered by 
the local boards in Cape Town and Port Elizabeth, also by 
the general managers in Cape Town and Port Elizabeth, and 
the staffs under them. Mr, Jameson, who was secretary of 
the company since its formation, died suddenly in March last. 
Mr. F. Haines, who was acting-secretary, has been appointed 
his successor. 
Annual meeting: November 10th. 


. Yates and Thom, Ltd.—The ret profit for the year 
ended August 7th, after providing for depreciation of plant 
and machinery, interest on mortgage debenture stock, and 
writing down investments to market value, is £36,553, plus 
£8,428 brought forward. The directors propose io pay one 
year's dividend on the ordinary shares at 10 per cent., less 
tax, transfer to reserve fund £20,000, and carry forward £8,346. 
—Financial Times. 

West India and Panama Telegraph Co., Ltd.—The 
directors recommend the following dividends :—6s. per share 
on the Ist and 2nd pref, shares, for the six months ended 
June 30th, and 9d. per share on the ordinary shares, free of 
income-tax. | 

Huelva Gas and Electricity Co., Ltd.—A financial 
contemporary says that the directors announce that it will be 
impossible to provide the interest due on November 11th next 
on the debenture stock. | 


New St. Helens and District Tramways Co., Ltd.— 
A dividend of 21 per cent. (2s. 6d. per share), on the prefer- 
ence shares is announced. £5,000 has been placed to reserve 
and £6,557 carried forward. 

Kaministiquia Power Co.—The directors have de- 
clared a dividend of 13 per cent., or at the rate of 6 per cent. 
per annum on the common stock for the quarter to October 
3186, | 

Brisbane Electric Tramways Investment Co., Ltd.— 
A dividend of 4s. per sharé, free of income-tax, on the ordinary 
shares is announced. 


Lisbon Electric Tramways, Ltd.—The directors have 
declared an interim dividend of 24 per cent., free of income- 
tax, on account of earnings of current year. 


Parsons Marine Steam Turbine Co., Ltd.—The 
directors recommend a dividend of 13 per cent. (actual), 
making 25 per cent. for the year. 


Westinghouse Brake Co., Ltd.—Interim dividend of 
5 per cent., less income-tax. 


Anderston Foundry Co., Ltd.—Interim dividend of 
4s. 6d. per share, less income-tax. 


Delabole Electric Light Co., Ltd.—A dividend of 5 
per cent. for the year is announced. 


» 
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STOCES AND SHARES. 


TUESDAY EVENING. 


The Stock Exchange cannot complain that it has any lack 
of features in the way of market movements. Within the past 
week or so such rises have occurred in Brazilian, Mexican, 
and Canadian securities of all kinds as fairly to merit the 
designation of breathless. А good deal of it, öf course, has 
been somewhat artificial. Where there is little stock on offer 
and a good deal of demand, prices go up with a swing; and 
this is what has happened in the cases of the utility companies 
of the three countries inentioned. At home, too, securities are 
improving in value in many departments: in fact, the Home 
Railway market is about the only section where there is no 
appearance of firmness or business. o 

he heavy rises of last week in Mexican utility issues .have 
been further improved upon during the past few days. At 
the beginning of the week there came a slight set-back in the 
general buoyancy, and some of the ordinary issues gave way 
under quiet pressure to sell. The sudden revulsion of feeling 
as regards Mexieo brought about a lively gamble in New 
York, and the excitement spread to Montreal, thence to Lon- 
don. A very little inquiry for the utility companies bonds 
sent up prices by leaps and bounds, and some holders consider 
that the rise has been carried quite far enough for the present. 
It is only necessary to refer to several of the recent reporte 
from Mexican companies to understand how thoroughly ex- 
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hausted the.country is. Food in Mexico City, we read in one 
of these reports, is at prohibitive prices, because scarcely any 
crops were sown, on account of brigandage and the confis- 
cation of draught animals. 

The exchange was said at the end of June last to be a 
nominal few pence. The Mexico Tramways, it was recently 
stated, had lost the controllers off its cars. The Mexican Light 
and Power Co. was unable to collect its debts, although at 
the same time it was expected to maintain its upkeep, the 
purchase of machinery having to be made, of course, in gold, 
while what takings the company secured were in the fnght- 
fully debased currency of the country. Carranza has indeed 
a colossal task in front of him. Money, no doubt, will pour 
into Mexico from the United States; but it stands to reason 
that the Americans will insist upon stiff terms for their finane- 
ing of the companies. The words Prior Lien and First Mort- 
gage stand an unhappy chance of losing much of their sacro- 
sanctity in the light of what is probably going to happen in 
Mexico during the next year or two. 

Canadians have been booming in consequence of the fresh 
reports reaching this country as to several of the well-known 
companies being overwhelmed with war orders. The parti- 
cular star is Canadian General Electric, the common stock of 
which rose 10 points in one day, and 7 or 8 more in less than 
a week; the price has soared to 130, whereas at the outbreak 
of war it stood a little below par, and in the early part of the 
present month the price was about 108. The preferred. stock 
1s almost neglected, its dividend being fixed and carrying no 
participating rights. Shawinigan Water common stock fur- 
ther rose to 145. The shares of the various electric lighting 
and power companies of the United States, as well as Canada, 
have been eagerly sought after; and, judging from the way in 
which American rails have been pushed up to almost ridiculous 
values, there js some justificatión at least for the buying that 
is going on in the industrial departments. 

Brazil is considered to have definitely turned the corner, 
and a remarkable feature of the week is the way in which 
Brazilian Traction common shares have gone ahead. Unlike 
the improvements in some of the other stocks and shares just 
mentioned, the rise in Brazil Tractions has been accompanied 
by a satisfactory amount of business. Montreal as well as 
London is supporting the shares on this side, and the' price 
is now within easy distance of that current at the time that 
war broke out—namely, 66. The company's preferred shares 
have risen at the same time, standing now about 894. Rio de 
Janeiro Tramway bonds improved materialy, in &ympathy 
with the substantial recovery in all things Brazilian; and the 
whole of this Latin-American utility list, so dry and stagnant 
hitherto, is once more a centre of. lively animation and keen 
buying which would have rejoiced the heart of poor Dr. 
Pearson, the head of the group, who, it will be remembered, 
was murdered by the Germans in the sinking of the Lusitania. 

The home markets are generally steady, with the exception 
of that for Home Rails. The latter is as depressed and neg- 
lected as ever: every week, in fact, brings further declines; 
and what claims the market has to the consideration of in- 
vestors are entirely overlooked. Central London assented 
ordinary is easier. There are falls in Metropolitans, Under- 
ground Electric ordinary shares and income bonds.  Under- 
ground income stock, however, 1s firm at 1031. 

Electricity supply shares are maintaining their prices in 
most cases; where shares come in, they usually have an effect 
upon the quotation. County of London, for instance, are 
easler at 10; and the 4 per cent, debenture stock of the Metro- 
politan Co. is marked down 5 points to 85. 

Debenture stock holders of the South Metropolitan Electric 
Light & Power Co. are being asked, in a cireular signed by 
the chairman of the undertaking, to support the board’s pro- 
posals for an alteration of the trust deed. The trustees for 
the debenture stockholders differ from the board of directors 
on a point touching the company's obligation to carry a por- 
tion of the profits to the credit of the depreciation account. 
It is unusual for the directors and the trustees for the deben- 
ture holders of a company to hold divergent views; but where 
the security of debenture stockholders is in any way in ques- 
tion the matter is manifestly one that calls for very careful 
consideration. indeed. 

The telegraph market is better, the only decline being one 
of і in Eastern Extension shares, which have lost the fraction 
gained last week.  Anglo-American Telegraph preferred has 
again risen, and New York Telephone bonds are a pomt 
higher. Up to the present, the results of the Anglo-French 
Loan in New York have been disappointing and unexpected, 
for the rate of exchange between the London and New York is 
no whit more settled than it was before the negotiations 
in fact, the exchange presents serious difficulties to 
finance at the present time. West India and Panama shares 
are up B. 

Метки а continue listless. The extraordinary achievement 
of wireless telephony between New York and Paris brouch: 


"forth the supposition in the Londen-Americen market that 


upon the resumption of pesce eonditions, arbitrage busi 
would be conducted through the medmm of speech inste 
that of cable. American Maroni are almost as ai 
their parents, but the New York speculation in electric indos 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Hous Buzcraicry Companies,- 


. Price : 
Dividend, Oot. 20, Riseorfall Yield 
1914, 1916, this week, p. o. 
Brompton Ordinary .. о оо 10 7i — 86 18 4 
7 per cent. Pref. .. .. 7 17 — 5 0 0 
rdinary ee oe 6 -— i c 7 2 10 
do. do. do. 4 Pret. ee d — 6 0 0 
do. do. Ону Pre 0 oe ee — 6 8 3 
do. 4 Deb. ee 4e ee ee 4 B0 — b 0 0 
elsea eo ee ee ee oe 5 41 -— b 11 8 
do. 4$ Deb. ee ee ee oe tà 87 мас b 8 6 
do. do. 6 cent. Pret, .. 6 104 ~ 611 4 
do. do. 5 OD. co ee 5e 100 — b 0 0 
do. do. 4% " T T 43 85 — 5 6 0 
County of Londo sa 7 10 — 4 торо 
О. do. 6 per cent. Pret. oe 6 10} — 5 17 8 
do. do. 1st Deb. oe ee d 90 — 6 0 0 
Е ou 20; ё 9nd Deb. [EJ [EJ 9 85 — - я 0 
ons on Or nary [EJ oe ee = 
London Electric .. — 4 i — ` 8 8 4 
do. do. 6 er cent. Pref. ee 6 = ё 6 18 4 
do. do. 4 e eee [XJ oe 4 80 — 5 0 0 
Metropolitan ee ee i = 7 16 1 
do. per ceni, Pret. T 8 — воо 
до. ee oe 85 = 5 6 6 0 
do. Deb. ee ee 70 = 5 0 0 
Bb, James’ and Pall Mall ite 10 62 — 1 8 2 
do. do. do. 7 per cent. Pref, $ 62 — 612 0 
do. do. do. 8 b. 9 0 ee 84 70 == 6 0 0 
South: London os ee oe b 24 — 6 10 0 
South Mesropotten Prei. 1 1 — 6 14 0 
Westminster Ordi nary oe oe ев 9 T 6 18 4 
do. 0. ay Pref. oe ee ee & 4 new 6 9 0 
TELBORAPHS AND сата 
Anglo-Am, Tel. Prem. 6 e +3 618 0 
do. Det. ee oe ee 14 2 1 — 6 11 10 
Chile Telephone ee ee ee ee 8 6 — 6 8 0 
Cuba Sab. 0 ° oe oe ee ee X 5 — 6 5 0 
do. Pref. ^» oe eo oe 10 — 6 18 4 
Extension ee oe ee 1 n = à 6 16 2 
0. 4 Deb. ee ee 4 — Б 0 0 
Mastern Tel, Ord... ee ee oe 1 130 41 58 14 0 
0. * ee ee ve 84 66 — 5 6 0 
do. 4 Deb. eo ae oe 4 82 +1 418 0 
Globe Tel. and T. Ord. .. oe T 6 10 + $ *6 17 0 
до. ref, .. ae ee 6 10 tà 600 
Gt. Northern Tel, oo oe oe 93 834 — 6 11 4 
Indo-Huropean ee ee ee ea 18 47 — 6 18 4 
Marco ni oe ee ee 10 lá == 6 8 E 0 
New York Tel. t.. 24 E „ 44 102 +1 4,7 9 
Oriental Telephone Ord, ee ee 10 h = 5 B 1 
T L Че D b Pret. eo ee m BO — à i u ^ 
e Eeyp ер. .. se ee ee = 
United Й Plate Tel. ee oe oe 8 b To *8 2 6 
do. Pret. ee ee 5 4 — Ü 9 7 
West India and fan. 1 1 — à 817 9 
Western Telegraph .. .. æ 3 12 + $ *6 11 4 
do. 4 Deb. eo ee 4 80 == 6 0 0 
Hous Ras, 
Сама гове London, Ord. Assented .. 4 245 = : 8 0 
do. ав ЕС ee ee ee мі 18 -— Nil 
Und Electric Ordinary  .. Nil i} — Nil 
в ёо. “ А " ee ee Nil 5J6 е Nil 
do, do. Income ee 6 708 — à *9 12 6 
Foasien Trams, 4&0, 
6 Deb. es ee 6 97 === 6 8 0 
ЙАН. Tiame, Fires Pret, ec Hd Bá — 711 2 
do Q. апа Pref, ee ee 8 ече 9 8 4 
do. 4 Deb. oe ee 4 74 — b . 8 1 
do. Deb. 0 0 oe 44 14 е 6 1 7 
do. 5 * ee ee b 75 — 6 18 4 
Bea ail Tractions . os oe oe Bà 574 t" 619 
Bombay Blectrio Pret. ee oe ee 6 10} — 5 17 1 
do. 1$ е ee oe ч 87 em 6 8 0 
Mexico Trams ve ев ee ee N 84 === Nil 
йо, b per cent. Bonds .. — 50 +8 Nil 
do. 6 т cent. Bonds ee ux 44 — Nil 
Mexican W mon T ee Nil 80 44 Nil 
do. 1. e e$ Nil 40 423 Nil 
do. la Bonäs ae ee — L 0 + 4 ==» 
Млиотлстсвіне CoMPARINS. 
Babcock & Wilcox m oe o 14 6 5 
British Aluminium Ord. oe oe б 1 4 1 
do. " os oe 6 18 6 9 
British Insulated Ord. .. * 185 103 i 3 7 
do. ef. oe ee ee 6 6 а 
British Westinghouse Prell. T 1% 84/- 810 8 
do. 4 реБ...  .. oe — 4 72 5 11 1 
do. 6 p. lien oe T oe 101 5 19 0 
Callenders .. ue e E l 11 616 4 
do. 5 Pref... ee ee ee 44 6 1 8 
do. 4 Deb. ee ее ез 43 92 4 1 9 
Castner-Keliner .. T ec .. 16 418 6 


a 
— 
n 


Edison & Bwan, £8 pd. oe ee ee Nil 10/- 
do. до. fully paid - .. Nil 1 

do. do. 4 Deb. 4 67 1 4 
do. do. 596 Deb. 96 ae b 60 8 B 
Electric Construction .. eo oe 6 18/- 9 8 
do. do. Pref, .. — 7 19/9. 1 4 
Gen. Elec, Pret. ee ee ее ee 6 6 4 
Henley ee ee ee ee ee 920 19 *9 0 
do. Pret, ee ee ee oe 4 6 0 
do. Deb. ee oe ee ee 92 4 9 
Rub r ee ee ee eo 5 8 6 0 
Telegraph Con, oe ee ee LE 90 824 +1 q 0 


* Allowance made for dividends being paid free of income-tax, 


ire District Electric Co., Ltd.—The directors 
тә ee a dividend of 2 per cent. The policy of the 
board is to continue payment of a similar dividend on the pre- 
ferred stock monthly until all accumulated dividends are paid, 
and to then disburse the regular dividend of one-half of 1 
per cent, each month thereafter.—Financier. 


MARKET QUOTATIONS. 


Ir should be remembered, in making use of the figures appearing. 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances. 


Wednesday. October 27th. | 


CHEMICALS, до. к Inc. or Dec. 
а Acid, Lydroshioes T eo por ow t.. se 
м a e oe ee ee 20 “ib ` ij ee 
рі Talio ee өө eo. s $ os 
a : Sulphurie ee ee ee Der owi, * ee 
` а Ammoniao Sal Po oe 
a Ammonia, Muriate (large ‘orystal) per. "ton £50 А 
a Bleaching powder " £9 “- 
а Bisulphide of Carbon eo eo " £23 oe 
а Бона oo ee ое м E 
a т sauipoa ee ee ee и 
a Lead, irato. ee ee өө гм ` = ee oe 
= " ugar eo ee м . ө» 
2 Peroxide ое ee se м өө 
в * Methylated irit .. „„ Der gal. ua ae 
а Potassium, Bichromate, in casks per lb. T ee 
а Potash, Caustic (88/90 9%) .. рег ton 23 4 
а „ Chlorate .. .. „ ber lb. 1/44 oe 
„ Perchlorate ^ " 16 . .. 
P Potassium, Cyanide (98/100 q).. ка m Nom, es 
(for mining parposes only) 
a Барас t M 1 m ee per UD 65J. ee 
` g Su te o agnesia .. ә» DOr oe .. 
a Balphur, Sublimed Flowers " £11 10 z _ 
a н pores oe oe м с» Шы 
| ee м £8 10 oe 
1 Boda, Raetia s (waite ют %) oe и oe ee 
: м Свога eo oe per Ib, 1/34 ee 
de rrp ee рег ton 45 / „ is 
а а Войо iohromate, casks .. per Ib. 644. . 
METALS, &o, 
b Alumtntam ts, in ton lots... per ton ee eo 
b " Wire, in ton ое} 
(1 to 14 8. W. G.) * s 
Sheet, in ton lots " . “+ 
e д Babbli's metal ingots н к РЯ 
с Brass (rolled шен! 9* to 19* basis) per lb, 1/02 to 1/1 8 
е » Tubes (solid drawn) e. " 112 to 1/13 s 
„ Wire, basis Gane Yu 1/12 to 1/14 КЕ 
s Copper Tubes (solid drawn) ‘ae > 1/14 to 1/13 44. inc. 
& „ Bars Реп selected) .. per ton £108 £8 ino. 
g a ne oe oe ee и £108 £3 inc. 
8 им vé „ £108 £9 inc. 
d = — Bars ve " £88 10 we 
d а м Bheets ee м £106 10 „е 
d ^ М 5 £96 10 e 
d „ " Н.О. Wire per lb. 114. ne 
› Bbonite Rod oe ee ee м 8j- ee 
f Sheet oe ee oe и 2/8 з oe 
a German Silver WIe " 1,10 ys 
h Gutta-peroha, fine " 6/10 us 
h India-rubber, Para fine ee и 7770 es 
і Iron үле warrants) .. per ton 6777 8/1 inc. 
tied. E pulv. No, 8, Р.О, qual. н £36 S 
ae "б се w £325 16 15/. inc. 
7 Here: per bot £15 16 is 
e 5 Mica an original cases) small . per Ib. 6d. to 8/- 
с» " шейш н | qiio. выр 
large . и » . 
о о нке, ni ‘ko, . Ф Nom. 
д osp or И я as 
: rolled E: е 2s 
ro 8 1 T s 
e 2 dium ч . m se per 08, 188. 8/- inc. 
d Biliclum Bronse Wire .. s per lb, 1/8 АЙ 
г Bteel, Magnet, in bars ee ee per ton £85 zr % © 
g Tin, Blook (English) : dee oe = £154 10 5 10]; 45 15 inc. 
Wire, Nos. 1 to 1 ee ' өө рег Ib. е 
.B White Anti-triction Metals . per ton Е A 
E Zino, 80' (Vieille Montagne vnd.) ac ox Nom. ёа 


Quotations supplied by— 


% Edward Till & Co, 

i Bolling & Lowe. 

k Morris Ashby, Ltd. 

Richard Johnson & Nephew, Lid. 
n P. Ormiston & Sons. 

o Johnson, Matthey & Oo., Lid. 


A W. F. Dennis & Co. 


а G. Boor & Co. 

b The British Aluminium Oo., Lid. 

c Thos. Bolton & Sons, Ltd. 

d Frederick smith & Co, 

е F. Wiggins & dons, 

f India-Rubber, Guita. Percha and 
Telegrapb Works Oo., Ltd, 

g James & Shakespeare. 


South Metropolitan Electric Light and Power Co.. 
Ltd.—Accordifig 10 а financial daily, a meeting of the deben- 
ture holders was called for Wednesday to consider a proposal 
to vary the trust deeds as regards the amount agreed to be 
set aside to reserves or depreciation. The existing arrange- 
ment allows for 24 per cent. on the share and loan capital to 
be so set aside annually until 1923, and the proposal now made 
is to reduce this to 14 per cent. on the pal capital, less free- 
hold lands and investments, the period to be extended to 1931. 
Such an alteration should bring nearer the payment of ordi- 
nary dividends. The trustees have issued a circular opposing 
the proposed modification of existing rights. 


Trafford Park Estates, Ltd.—The profit for the year 
ended June, 1915, was £20,792, plus £4,405 brought forward, 
and the net available profit due to the redemption of chief 
rent £44,763, makes the available profit £69,960. A dividend 
of 4 per cent. is to be paid, carrying forward £45,070. The 
24580 expenditure of the year, mainly on new buildings, was 

46,897. 


ros д ~ ибн" 
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THE IDEAL TRANSMITTER. 


SomMEBODY defined the piscatorial art as A rod with a fool 
at one end and a worm at the other.” The telephone may 
often have a swearing man at one end of the line. It has 
now, however, reached a high state of perfection ; exchanges 
are wired on the most approved principles, ** Cross talk,” 
in both senses of the word has been reduced to a minimum, 
while the double-pole Bell receiver (which is very nearly 
perfect) is в marvellously sensitive piece of apparatus. 

The chief object of this article is to indicate what is 
required of a perfect transmitter, rather than to show how 
it may be constructed. 

The advent of the Hunnings ” granular transmitter has 
done for telephony what the incandescent mantle has 
accomplished in the gas world. 

The chief requirements of an ideal transmitter would 
b3:— 


1. Very little or no current used when not being spoken 


into, though the circuit be closed. 

2. Absolate freedom from “frying” and “ boiling” 
sounds and foreign noises of all kinds, | 

8. No tendency to “ pack." 

4. It should be loud speaking, that is, its resistance 
should show great variation with but slight vibration of ita 
diaphragm. 

5. Lastly, it should be clear speaking. 

The other desirable characteristics, such as cheapnese, 
strength, &., are more easily attainable. 

To deal with things in their proper order, I will begin 
with No. 1. 

The only transmitter, so far as I am aware, which passes 
no current (whetber speaking or not) is one which is oon- 
structed on the principle of the condenser, and which varies 
ite capacity in unison with the sound vibrations, and being 
connected across the line in such a manner that the value 
of the current flowing through the receiver is varied, it 
thas transmits speech. | 

The non-success of this form, though it speaks very 
clearly, and is absolutely free from foreign noises, is due to 
ita very feeble results, which in turn are due to the difficulty 
of making a sensitive condenser which shall have great 
variations of capacity. 

Coming now to condition No. 2, this is perfectly fulfilled 
by the above-mentioned transmitter and-also by one or two 
other forms, some of which I believe have not got much 
beyond the laboratory stage. 

If а small mirror be affixed to a vibrating diaphragm in 
such a manner that a beam of light may be made to impinge 
upon a selenium cell with greater or less intensity, the said 
cell being in circuit with a battery and receiver, speech may 
be thus transmitted. 

‘The objections to this type are, amongst others, the 
necessity of an illuminant and the unstable and delicate 
nature of the selenium cell. 

As to No. 3, this is one of the great drawbacks of the 
"Hunnings" granular type, and is due to the gradual 
settling down of the granules; this may be temporarily 
overcome by giving the transmitter a half turn occasionaliy, 
thus shaking up the particles. 

A form was introduced in which the tendency to“ pack ” 
was partly prevented by little silk tufts on the back electrode, 
but was not very satisfactory. 

One of the advantages of the Hunnings type is the 
fact that its resistance varies considerably with a com- 


paratively slight movement of the diaphragm ; in other 


words, it is sensitive and loud-speaking. This is due to the 
great number of points of contact, and, therefore, available 
paths for the current. 

Thus it will be seen that condition 4 is fairly well 
fulfilled by the Huunings" ; it is also fairly clear, but if 
we try to increase its loudness by increasing the voltage, we 
also increase the boiling ” and foreign noises, &c. 

No. 5 is a very important condition, and this combined 
with loud speaking and freedom from foreign noises would 
be an ideal combination. 


The great point to bear in mind is that a transmitter is. 
required that shall vary greatly in. resistance with the com- 
paratively small vibration of ita diaphragm, but that it shall 
not do so in steps; as an instance of my meaning, I may 
take an adjustable resistance in which the studs are 
marked 10, 20, 80, &c., ohms, and a water resistance in 
which & plate of metal is gradually immersed as in a 
motor starter. 

The transition from the minimum current to the 
maximum current may be as sudden as you please, but it 
must be continuous, and not rise by jumps like a man going 
upstairs. 

The “ boiling” and “frying” in the granular type is 
caused by actual arcing between the granules and by the 
making and breaking of a great number of separate and 
tiny contacts, and is increased by an increase of voltage. 
The Bell receiver has been used ав a transmitter and is very 
perfect, but the speech, though very clear and absolutely 
free from “ boiling,” &c., is too feeble for practical use; it- 
is of course used without а battery, as it generates its own. 
current, which is in this case alternating, besides fluctuating. 
in strength. | 

Another form utilises the principle of the inductive 
spiral, that is, a spiral of fine wire is caused to close up and 
open out by the movement of the diaphragm, thereby 
varying its self-indaction or impedance. This form is quite: 
free from “ boiling,” &c., but is too feeble. 

The difficulties in the way of the production of a perfect. 
transmitter are far greater than those which occur іп the design 
of a receiver; several forms of receiver have been made 
which are free from hysteresis, impedance, and capacity, 
which all containing iron and coils of wire, must possess. 

The performance of a transmitter is, of course, dependent 
on a lot of conditions outside itself, such as whether an 
induction coil is used, the resistance and capacity of the 
line, receivers, &c,, whether the supply is from batteries or 
power, if from power the type of the line coils, &c., but this 
article only concerns the transmitter itself.— C. М. 


INCREASING THE COST TO THE 
CONSUMER. | 


[BY OUR LEGAL CONTRIBUTOR. | 


CERTAIN companies and other bodies supplying electricity 
have recently been compelled to raise their prices. Iuto 
the reasons which have compelled them to take this 
course it is not proposed to inquire at any length. 
Increased cost of getting and transporting coal and shortage 
of labour have tended to enhance the cost of running 
nearly every generating station in the country. 

Whatever the cause, retrenchment has become necessary. 
In the case of a local authority working under provisional 
order, the increased cost must be borne either by the rate- 
payer or the consumer. With the fear of the Lccal 
Government Board before their eyes, members of Electric 
Lighting Committees will not unnaturally seek to make the 
consumer pay the loss. The fact that profit, so-called, 
was written off against the rates during the piping times of 
peace, is not likely to persuade the Local Government. 
Inspector to make the ratepayer pay the loss accruing 
owing to the war. Consequently the tendency will be to 
make the consumer bear the brunt. In the case of a com- 
pany, the decision must be in favour of the consumer or the 
shareholder ; and the directors will not unnaturally seek to- 
protect those for whom they are trustees so far as they can 
do во within the four corners of the Act of Parliament which 
has sanctioned their undertaking. 

It is proposed to examine the legality of some of the 
methods which have been, or are being, adopted to prevent. 
electrical undertakings being run at a loss. 

It appears that, in some instances, after notice has been 
given, an addition of 10 per cent., or thereabouts, has been 
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added to the consumers’ account. Сап the addition be 
tawfally demanded > If not, what other courses are open 
to the supply authority ? 

It is manifest, of course, that an arbitrary levy of 10 
per cent. on each consumer's bill cannot be supported. 
If the undertakers have agreed to supply electric light at 
ad. per unit, they have no right to demand zy + 2 7/10, 
where y equals the number of units registered by a con- 
sumer. 

On the contrary, if notice has been given to each con- 
sumer that at the end of his current contract he will be 
charged at the added rate, the operation is perfectly legal 
provided all consumers are treated alike. 

From the strictly legal point of view, therefore, no lawyer 
acting for an electric lighting company or local authority, 
could advise his client to adopt a sudden 10 per cent. 
increase as a legitimate way of reducing losses. 

It may be that in many cases the added cost of production 
is во serious that it will be necessary for the entire ecale of 
charges to be revised. Current contracts being observed to 
the letter, it will be competent for those supplying electricity 
to increase the charge per unit, provided the statutory limits 
are not exceeded, and provided (further) that no preference 
is shown to any consumer or class of consumers. Thus the 
lighting rate must be raised uniformly in the district, and 
the power consumers, as a class, must also be uniformly 
treated. The method to be adopted for increasing rates is 
clearly laid down in the Electric Lighting Acts, which, of 
course, do not make any provision for expediting matters 
owing to the exigencies of a European war. 

It is worth while to glance at them. The maximum 
prices usually allowed to be charged by provisional order 
аге: (1) Where the undertakers charge any consumer by 
the actual amount of energy supplied to him at the follow- 
ing rates per quarter: For any amount up to 20 unite, 
13s. 4d., and for each unit over 20 unita, 8d." (Electric 
Lighting Clauses Act, 1899, Schedule, Clause 31). Lower 
prices than these are sometimes inserted, but so long as the 
statutory limit is not exceeded, electric supply undertakers, 
whether local authority or company, may charge what they 
like-by agreement. Thus by Clause 88 of the Schedule 
above referred to: ‘Subject to the provisions of the 
special order and of the principal Act, and to the right 
of the consumer to require that he shall be charged 
according to some one or other of the methods above 
mentioned (i e., the methods by actual amount or electrical 
quantity), the undertakers may make any agreement with 
a consumer as to the price to be charged for energy and 
the mode in which those charges are to be ascertained, 
and may charge accordingly." 

It is to be borne in mind that the powers of the Board 
of Trade to interfere with the amount of charges only 
extends (а) to variation of the maximum charge at certain 
periods; (b) to companies supplying electric light. The 
Board has no power to alter the charges made by local 
authorities. | 

The conclusion of the whole matter is that but little 
can be done to impose the burden on the consumer until 
such time as his agreement with the undertakers runs 

out. 


DECIMAL COINAGE.AND THE METRIC 
SYSTEM. 


= (Continued from page 517.) 

The Standard Electrical Co., of Keighley, '' quite 
agree that Continental business relations would be 
greatly facilitated by the universal use of the metric 
system in its entirety," and Messrs. Dorman & 
Smith, Salford, say: '' Although we recognise the 
difficulty of introduction, we should very much wel- 
come the general use of the decimal system in every- 
day commerce." The Sterling Telephone & Electric 
Co., Ltd., say: '' Experience in the actual country 
where decimal coinage is used will only convince 
British manufacturers of its real importance.“ 


Mr. L. M. Waterhouse, managing director of 
Messrs. Simplex Conduits, Ltd., writes: 


I have all along been very much in favour of the introduc- 
tion of the decimal coinage and the metric system, which, | 
feel confident, if generally adopted would tend to the simpli- 
fication of business, the extension of Continental trade, and 
probably result in greater all-round accuracy and uniformity. 

In addition to the above, the general adoption of the metrie 
system would most certainly simplify calculations, the pre 
paring of price-lists, and obviate continual reference to tables 
and the mistakes, annoyances and delays which frequently 
occur in business relations with Continental and foreign 
customers. 

As my replies to your questions show, I have not aa yet 
taken any steps to introduce the decimal and metric system 
in connection with this business, as I feel strongly that 
individual effort in this direction would only tend to further 
complication, and I am of the opinion that nothing bui a 
general adoption of the decimal coinage and metric system 
throughout the country will do any lasting good and put us 
in à position to compete on un equal basis with other nations 


Messrs. Best & Lloyd, Ltd., Birmingham, say: 


We have advocated this for many years. We believe that 
had we not adopted the system years ago in connection with 
our foreign trade, the latter would have gradually ceased— 
instead of growing, us it did until the war broke out. 


Messrs. Higgs Bros., Birmingham, are in favour 
of the adoption of both decimal coinage and the 
metric system, but remark that '' all English screws 
and diameters are fixed in inches at present, and the 
use of the metric system necessitates using both 
measures on the same drawings, which is very con- 
fusing." We may point out, however, that in prac- 
tice the use of both systems on one drawing, if re- 
quired, is not necessarily found confusing (see letter 
from the Cambridge Scientific Instrument Co., Ltd., 
below). 

Messrs. Н. W. Smith & Co., Ltd., of Lydbrook. 
say they have recently felt the necessity of the 
adoption of the metric system entirely, and hope the 
time of its adoption will not be long delayed.“ 
Similarly the Walsall Electrical Co., Ltd., say that. 
in their opinion, it is imperative if we intend to 
capture the Continental and American business. 
A firm in the North, replying in the affirmative, says 
it cannot be denied that the use of the British 
system of weights and measures is a considerable 
obstacle to British foreign trade.“ 

Messrs. G. P. Wall say: 


We are ardent advocates of the all-round adoption of the 
metric system, as it is much simpler than our own cumbrous 
system. For this reason, our opinion is that the metric 
system would tend to greater efficiency. | 


Messrs. S. Bowley & Son, London, say: — 


We are certainly in favour of the general adoption in this 
country of both decimal coinage and metric weights and 
measures, provided the obstacles are not too great. One has 
to bear in mind that there are in the country thousands of 
pounds’ worth of packages in actual use made on English 
weights and measures. Then again, all weighing and filling 
systems in use would have to be discarded or re-adjusted, and 
this would entail considerable expenditure, which might not 
be regarded as worth while or necessary. With regard to 
coinage, it would take a long while to introduce new values, 
and there are various other points to be considered. 


Messrs. Isenthal & Co., London, welcoming our 
attempt to crystallise the opinion of English manu 
facturers on the subject of uniformity in weights and 
measures, write: — 


We have for a long time past felt the urgent need of bring- 
ing English catalogues into line with those of Continental 
manufacturers by weights and measures in units which аге 
intelligible and of direct comparative value to the Continental 
buyer. There is, however, one difficulty which we have met 
with in practice, and that is, that though we endeavour 8$ 
far as possible to dimension our workshop drawings on the 
decimal system, we have often to depart from this system 
because the material is not obtainable at present without 
much difficulty and extra expense in decimal dimensions—for 
instance, taking brass or steel rods which are to be wor 
up in the turret lathe, and which we desire to have 12 mm. 
in diameter, we have to take 4 in. material as it is available. 
and as it adds too much to the expense to turn it down, 
12 min., the finished article is left at 3 in. A similar thing 
applies to the thickness of sheets, which at present can only 
be obtained in S. W. O. or some other gauge, and not in milli- 
metres. 

Again, we still bave to adhere, especially for Government 
work, to the B.A. system of threads and to the Whitworth 
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system for ordinary engineering practice, so it seems to us 
difficult at the present time to carry through a thorough 
reform. | 


It is different with regard to-coinage and weights, and the 


advantages of the decimal system are so obvious that we 
cannot understand how anyone could hesitate to undergo the 
slight initial bardships of mastering this system. 

As a matter of fact, the British Association system 
of screw-threads is entirely metric. We shall deal 
with the question of screw-threads later. 

Messrs. Ozonair, Ltd., London, write that they 
are entirely at one with us in our aims: — 

Generally speaking, we are in favour of both decimal coinage 
aud metric weights and measures, provided both are adopted 
and used for ше and technical work generally. We 
would point out to you, however, that even in those countries 
where the decimal system is standardised, a large bulk of 
general or ordinary transactions are conducted in the special 
weights and measures appertaining to the particular country. 

That is of little consequence—we are mainly con- 
cerned with the development of our export trade at 
the moment. 


The whole of the foregoing firms support the 
adoption of decimal coinage as well as of the metric 
system. There are those, however, who approve of 
one without the other, as we have already remarked. 
For instance, the Westminster Tool & Electric Co., 
London, oppose decimal coinage, and while they 
approve of the metric system, they think, desirable 
as its adoption is, it should come into use gradually, 
and not as a result of forced legislation. A Northern 
firm, on the other hand, is in favour of decimal coin- 
age, but not metric measures, as the latter would 
mean such a large expenditure in new jigs, gauges, 
and drawings, or alterations to those already exist- 
ing." Again we question the accuracy of this 
supposition. Messrs. Wilson Hartnell & Co., Ltd., 
Leeds, also have no objection to decimal coinage, 
but prefer a binary system of weights and measures. 
They would like our present system amended to 
remove the factors 7 and 11:— 

The decimal system facilitates calculution, and is most con- 
venient in dealing with small quantities and ratios of quan- 
tities, as in photography and theoretical chemistry, but is not 
convenient for dealing in ordinary commercial goods. The 
only excuse for introducing the metric system is that our 
measures of area and bulk are so varied and require stan- 
dardising on a simple basis. 

A very important firm, which desires to remain 
anonymous, favours decimal coinage, but does not 
wish for the adoption of metric weights and 
measures, in view of the amount of work involved 
in changing workshop standards, drawings, etc., a 
view which we do not share. Messrs. Т. Harding 
Churton & Co., Ltd., Leeds, think that the advari- 
tage to be gained by a change in coinage and weights 
and measures may be.easily exaggerated, and it !s 
open to question as to whether the advantage would 
justify the trouble which making a change would 
involve; they think it best to leave changes of this 
kind to come about gradually, as a natural develop- 
ment rather than by a general upheaval. Messrs. 
W. T. Henley's Telegraph Works Co., Ltd., Lon- 
don, say the question is a very big one; from the 
point of view of their own business, they at present 
consider that the disadvantages would outweigh the 
advantages. Messrs. Hick, Hargreaves & Co., Ltd., 
Bolton, have used the metric system in certain cases. 
and are '' quite of opinion that there is a great deal 
to be said for its adoption,“ but hardly think that the 
time is ripe at the moment, in view of the upset in 
the engineering world caused by the war. A London 
firm answers the questions in the negative, but adds, 
Our reply under No. 4 would be modified if there 
was a consentient opinion amongst manufacturers in 
the country in favour of adopting a decimal coinage 
and the metric system." А similar attitude is 
adopted by Messrs. Rhodes Motors, Ltd., Doncaster, 
who state that they are members of the B. E. A. M. A., 
and would only be too pleased to come in line if the 
plan had to be adopted by other members. The 
Endolithic Manufacturing Co., Ltd., London, say 


that they ''constantly use the metric system and 
decimal coinage,’’ but prefer not to adopt a definite 
policy off-hand. The Wilson-Wolf Engineering Co., 
Ltd., Bradford, think ''it might be convenient to 
use decimal weights, if not decimal measures, in 
which case it would be logical to use decimal coin- 
age; but the soveregn should be the unit, divided into 
florins, each florin containing 10 cents and 100 mils.“ 
Another firm is not prepared to discuss the question, 
as the Engineering Standards Committee has so 
recently set up definite figures, which have beeu 
almost universally adopted. We shall refer to this 
question in due course. Messrs. Marshall, Sons & 
Co., Ltd., Gainsborough, are opposed to the changes 
under consideration, their objection to the adoption 
of the metric system being that, with so many estab- 
lished sizes of various parts of their machinery, they 
would either have to '' convert the existing sizes into 
decimals, which would in many cases run to three 
or four decimal points (which you will readily under- 
stand would be confusing to our workmen), or we 
should have to alter our sizes to bring them to even 
figures in the metric system, which would be out of 
the question." This point also will recegye our at- 
tention later. We conclude this section of the sub- 
ject with extracts from two very interesting letters, 
and a table giving the names and businesses of the 
firms that have replied to our inquiries, except where 
they have asked for anonymity, together with the 
sense in which they have '' voted " on the questions 
4 (a) and 4 (b): 

Messrs. W. Sisson & Co., Ltd., Gloucester, write 
as follows: — 


We are not in favour of adoption in this country of decimal 
coinage. 

As to the exclusive adoption of metric weights and measures, 
we certainly adinit the enormous advantage of the simplicity 
of correlated weighte and measures under some eystem or 
another, and if such a system 1s to be adopted, there is now, 
we consider, no question but that the system universally 
known as the metric system inust be adopted. We are, how- 
ever, seriously impressed (1) by the fact that an enormous 
preponderance of mechanical construction of all kinds has 
been carried out under the British measureinents, and has 
found its way to countries all over the world, whether they 
are countries which have adopted the metric system or not. 
(2) Even where British or American firms have worked on tbe 
metric system we have noticed that they have, in many cases, 
still retained the Whitworth standard screw dimensions. (3) 
The exclusive adoption of the metric system in works unfortu- 
uately involves the practical destruction of nearly every gauge, 
and also a modification of every tool, and even if the Whit- 
worth screw &ystem 1s retained, the question of destruction, 
disuse, or modification of standard apparatus of all kinds is a 
very serious matter. It appears to us, therefore, that com- 
pulsory adoption of the inetric system would be too serious 
an interference with the mechanical constructive practice in 
this country. . . . It is quite clear that any radical change 
in the direction of a decimal system or correlated weights and 
measures inust be the adoption of the French metric system, 
since this has, of course, been for many years firmly estab- 
lished in the usage of physicists and chemists, and its use for 
practical inechanical construction of all kinds has very largely 
increased. 

Mr. C. C. Mason, joint managing director of the 
Cambridge Scientific Instrument Co., Ltd., writes: 


We employ the metre as a unit of length—or, more cor- 
rectly, the millinetre—in our shops for practically the whole 
of our manufactures. Occasionally on large work, where no 
great accuracy is required, inch measurements are used, but 
we do not hesitate to use both systems of units in the same 
drawings, according to convenience. Similarly, with regard 
to weights, both the gramme and the ordinary English 
measures are equally used in our shops. Not even abroad 
does the metric system seein to be applied to the measure- 
ment of time; consequently, we only have the English system 
for use in this case. On the other hand, when dealing with 
electrica] unite only the metric ones exist; consequently, here 
we only use one system. To reply, therefore, to your ques- 
tions in detail, we employ both the metric and other systems 
in our correspondence with both English and foreign clients. 
We might add that low temperatures seem to be measured on 
the English scale almost universally in this country, but that 
high temperatures are measured on the metric scale by the 
great majority. 

2. (a) Our English catalogues are generally produced with 
terms in both metric and English measures, but the class 
of customer for whom the catalogue is intended is alwaye 
borne in view, so that possibly only one system is required, 
or 1s given the chief prominence. 
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. (b) When publishing foreign lists, when prices are included, 
they are generally put in the coinage of the chief country 


using that particular lan 

that a German list may 

does not use German coinage. 
3. We have already answered. 


age. 


It is necessary to remember 
used in Austria, a country which 


4. (a) The writer personally is not particularly in favour of 


the decimal coinage. 


In practice it is not во convenient. 


There are great merits in our particular sub-divisions of the 


pound. 


(b) The writer is certainly not in favour of the English 
measure being entirely abolished, and the metric system being 
made compulsory. The present arrangements of both systems 


bein 


not practical to entirely abolish the English units. 


permissible seem satisfactory, and it certainly would 


It is 


quite easy to apply the metric system to English units, only 
one unit being used at a time. For instance, weights should 
be given in tons or pounce decimals being used as required. 


Weights should not 
simultaneously. 


given in tons, cwt., quarters, and lb. 
This reform should be brought about by a 


gradual education of the business world. In this no doubt 


the technical Press can help. 


5. These remarks represent the writer's personal opinion. 


He cannot speak for other members of the company. 
this explanation, you can make any use of the above 
you like. 


ne 


ADOPTION OF DECIMAL COINAGE AND THE 
METRIC SYSTEM. 


THOSE IN FAVOUR. 


бтүів ОР Fir. MANUFACTURED PRODUCTS. 
Anderson Boyes & Co. Ltd. ............... Electrical machinery. 


With 


that 


А. P. Lundberg & Sons И РВЕ Electric light switches, etc. 
Associated Battery Co., Ltd. ............. Primary batteries. 
*Aster Engineering Co. (1913), Ltd. ... Internal-combustion engines. 
+Bastian Electric Heating Synd., Ltd. ... Heating apparatus. 

tBat Meter Co., Ltd Electricity meters. 

Best & Lloyd, Ltd. ........................... Electroliers. 

British Mica Co., Ltd. ..................... Mica. 

British Thomson-Houston Co., Ltd. ... Electrical machinery and apparatus. 
British Xylonite Co., Ltd. .................. Celluloid. 

C. A. Vandervell & Co. ..................... Car-lighting equipments. 
Connolly Bros., Ltd. ........................-. Insulated wires and cables. 
D. Н. Bonnclla & Son, Ltd. ............ Electrical accessories. 
Donovan & co UiU· OO(B Electrical apparatus and switchgear. 
Dorman & Smith, Ltd. ...................... Switchgear, fuse-boards, etc. 
D. P..Battery Co., Ltd. ..................... Accumulators. 
Duncan Stewart & Co., Ltd. ............... Steam engines. 

E. Brook, Ltd, шаннын ныны» Electric motors. 

Eckstein Heap & Co., Ltd. ............... Electrical apparatus. 

Edgar Allen Cos Ltd. Geosccmascsss Steel. 

Electric Control, Ltd. ....................... Electrical apparatus. 

tErith’s Engineering Co., Ltd. ............ Steam plant. 

Etchells, Congdon & Muir, Ltd Electric lifts. 

Falk, Stadelmann & Co., Ltd. ......... Electrical apparatus. 
Ferranti, Limited . . Electrical apparatus. 

Foster Engineering Co., Ltd Transformers and lamps. 
Fredk. Braby & Co., Ltd. .................. Iron tanks and cisterns. 

G. Brady & . ðW— Anes apres Electric lifts. 
General Electric Co., Lid. .................. Electrical machinery and apparatus. 
G: P. Wall аа 8 High-grade steel and steel wire. 
Griffiths Bros. & Co. ................. e. Paints and varnishes. 

G. St. John Day (Patents), Lt Electrical accessories. 

Harry W. Cox & Co., Ltd. ............... X-ray apparatus. 

Higgs Bor нА Dynamos and motors. 

Н. W. Smith & Co., 1л4]................... Insulated wires and cables. 
International Electric Co., Ltd. ......... Telephones, bells, etc. 
Isenthal & o FF Heating and cooking apparatus. 
J. F. & G. Harris. Ltd . Wood casings and fittings. 
John Tullis & Son., Ltd. .................. Leather belting. 

Joseph Sankey & Sons, Ltd Iron stampings. 

Lea Recorder Co., Lid sees Water consumption recorders. 
L. M. Waterhouse (Simplex Conduits, 

Lid шаи md dotem e reddis Conduits, fittings, etc. 

London Electric Firm. Electrical apparatus. 

London Label Co., Ltd. ..................... Labels. 

London Shafting & Pulley Co. ............ Shafting and pulleys. 

Major & Co., Lt i qqq ͥ Insulating materials. 

Marryat & Placdte . Electrical apparatus. 
Mawdsleys, Ltd. ee... Dynamos and motors. 

M—L Magneto Syndicate, Ltd. . Ignition magnctos. 

Morley Electrical Enginevring Co., Ltd. Mining plant. 

Mosses & Mitchell |... Vulcanised fibre. 

Muirhead & Co. ..................s Telegraphic apparatus. 
Newton Brothers (Derby), Ltd. ......... Dynamos and motors. 


Park Royal Engineering Works., Ltd. Electrical apparatus. 
Pitman, Cesar & Co. Water- power plant. 


Premier Electric Heaters, Ltd. ............ Heating and cooking apparatus. 
Premier Gas Engine Co., Ltd. ............ Gas engines. 

Pulsometer Engineering Co., Ltd. Vacuum pumps. 

Rhodes Motors, LI eee Motors. 

Ron W a. ынын Electrical instruments. 

St. Helens Cable & Rubber Co., Ltd. ... Insulated wires and cables. 
Sandycroft, Ltd. ылынын. Electrical machinery. 

S. Bowley & Son . .. Oils and varnishes. 

Standard Electrical Co . . Motors and ſans. 


> 3j 


Synchronome Co., Ltd Electric clocks. . 
Venner Time Switches, Ltd. ............ Time switches and signs. 
Walsall Electrical Co., Ltd. Electrical apparatus. _. 
Ward & Goldstone eese Electrical apparatus, wires and cables. 
Wardle Engincering Co., Ltd. ............ Lanterns and fittings. 
. E. Burnand & Co. ,...................... Electrical apparatus. 


Westminster Engineering Co., Ltd. ..... Electrical apparatus. 
+Westminster Tool & Electric Co. ...... Electric drills, blowers, etc. 
W. F. Stanley & Co., Ltd . Mathematical instruments. 


9 on eee e ee e OY ONTOS: 
)) ³ĩð K co [nsulated wires and cables. 
+С ан e Electrical accessories. 
II; TC О ТУЛ ede Arc lamps. 

OMEN MP" ? 


ON THE CONTRARY. 


Attwater & Sons ................ e Mica. 

*Hawkins Bros. & Co., Ltd. ............... Insulated wires and cables. 
J. Н. Heathman & CO Ladders, tower wagons, etc. 
Joshua Buckton & Co., Ltd. ..... TM Machine tools. 

Marshall, Sons & Co., Ltd. ............... Steam engines and boilers. 
Reid Gear Company .................. e. Gearwheels. 


W. Canning & Co 


1Wilson Hartnell & Co., Ltd. ............... Electrical machinery. 

W. T. Henley's Telegraph Works Co., 

Eid... FV Insulated wires and cables 

«An e e Slate and marble. 

BB oec FFC Electrical apparatus. 
ЭС. A Наза аы РЕЯ Mechanical engineers. . 
%% p HEN Electrical machinery. 

ES ОРЧИМ EIER EE RUE Machine tools. 

B. xus 8 ‚ Steam engines. 
СТРОИТЕ ЕРА E E Dynamos. 
I) P IR VE E САВ Electrical apparatus. 

EE E R A AA Steam packing. 

Dp E S oA 8 Electrical instruments. 

NEUTRAL OR NoT DECIDED. 
H. T. Boothroyd, Ltd. ...................... Electrical machinery. 


British Insulated & Helsby Cables, Ltd. 
Endolithic Manufacturing Co., Ltd. .. 
Hick, Hargreaves & Co., Ltd 
Kendall & Gent, Ltd 5,5» 
Osonair, Ltd. !!! нә. 
Partridges, id,. оо ааа Аат 
Sperryn & Co., Lid. 
T. Harding Churton & Co., Ltd 
Willans & Robinson, Ltd 


a seopótqedoseésatest 


„65965655223 „ 
ee „„ „„ rer ere ree eee ry 
ee ee ee ee ee eee eee Per ere errr „ 6 
ů— — „ „ ey 
662224 „ „„ „„ „ „ „ „ „ 6 „ „ es yy 
eetosasenoosegBaógaBatétebtbbosSebatcentesabesesea 


**sos200e6u2gen03-942200805q0000520999a22400906G00009059 


*No decision on decimal coinage. 
tOpposed to decimal coinage. 
1Not opposed to decimal coinage. 


(To be continued.) 


Insulated wires and cables. 
. Labels and tablets. 
Steam engines and boilers. 


Tools. 


0 . 0 eee . ee Electroplating apparatus. 


Ozone generators. 
Screws and rivets. 


Accessories and fittings. 


Motors. 


Steam engines and turbines. 


Electrical apparatus. 
Electrical machinery. 


Arc lamps. 
Wire-work. 


Die sinkers. 
Accumulators. 
. stores. 


TRADE STATISTICS OF SIAM. 


Tae following figures, showing the imports of electrical and 
similar goods into the port of Bangkok during the year ended 
March, 1915, are taken from the recently-issued official trade 
statistics; the figures for the year ended March, 1914, are 


or decreases are given. 


‚ included for purposes of comparison, and notes of any increases 
Imports stated to be from Singapore 


and Hong-Kong are for the most part the products of other 
countries shipped via these two ports. 


Parts of lamps.— 

From Singapore 
„ Hong-Kong ... 
„ United Kingdom 
„ Germany  .. a 
„ United States 
„ Other countries 


Total ces ы 

Lamps.— 
From Singapore 

„ Hong-Kong 

„ United Kingdom 

„ Germany  .. 

» United States 

„ Japan a 

„ Other countries 


Total 


1913-14. 
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310,000 


Electrical goods and apparatus.— 


From United Kingdom 297 ,000 
„ German ЗА 575,000 
„ United States 155,000 
„ Singapore 24, 000 
„ Sweden 2,000 
„ Italy 12,000 
„ Austria 5,000 
„ Holland 1.000 
„ France 25,000 
„ Japan - 1,000 
„ Other countries 27, 000 
Total 1,124, 000 
Manufactures of brass.— 
From Hong-Kong 469,000 
„ United Kingdo 58,000 
„ China ms 102,000 
„ Germany 76,000 
, Japan .. = 12,000 
„ Other countrie 51, 000 
Total 768,000 


1914-15. 
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| 1913-14. 1914-15. Inc. or dec. 
Manufactures of copper.— Ticale. Ticals. Ticals. 
From Hong-Kong ... | 2,000 1000 - 1,000 
„ United Kingdom 22000 36,000 + 14,000 
„ Other countries 34,000 7,000* — 27,000 
Total .. 58,000 44,000 — 14,000 
*Singapore £4,000. 
Scientific instruments and apparatus.— 
From United Kingdom 86,000 48,000 + 7,000 
„ Germany 92,000 24,000 — 68, 000 
„ N Austria " 11,000 — — 11,000 
„ Other countries 39,000 55,000“ + 16,000 
Total 178,000 122,000 - 56,000 
*France £26,000. 
Rail locomotives.— 
From Singapore — 4,0000 + 4,000 
„ United Kingdom 9,000 1000 — 8,000 
» Germany ` ... 39,000 61,000 — 28,000 
"Total 98,000 66,000 — 32,000 
Prime movers other than road locos, marine, 
milling and agricultural machinery.— 
From United Kingdom 113,000 27,000 — 86,000 
„ United States 23,000 1000 - 22,000 
„ Germany  .. 6,000 2,000 — 4,000 
» Other countries 5,000 3,000“ — 2,000 
Total 147,000 33,000 — 114,000 
Sweden £2,000. . 
Machinery unenumerated, including detached parts, 
and not including textile or sewing machines.— 
From United Kingdom ... $881,000 480,000 — 401,000 
» Germany  .. .. 194,000 63,000 — 61,000 
„ United States 56,000 388,000 + 332,000 
„ Other countries 33, 33,000* == 
Total 1,004000 964000 — 130,000 
Italy £7,000 
Machine belting.— 
From United Kingdom ... 59,000 62,000 + 3,000 
„ Germany Н eH 33,000 13,000 — 20,000 
„ Other countries 3,000 7,000 + 4,000 
Total 95,000 82,000 — 13,000 


Iron and steel wire manufactures.— 


From United Kingdom 49,00 48000 - . 1,000 
„ Germany e 33000 12,000 — 11,000 
„ Belgium an Е 17,000 10,000 — 7,000 
„ Other countries 12,000 8000 — 4,000 

Total 101,000 78,000 — 23,000 

Railway material.— 

From United Kingdom. 336.000 529,000 + 193,000 
„ Germany  .. .. 302,000 930,000 — 12,000 
„ Belgium a M 76,000 234,000 + 158,000 
» United States ... $617,000 288,000  — 329,000 
. Other countries 44, 3,000 — 41,000 

Total]  .. .. 1,979,000 1,284,000 — 91,000 

Cars or trucks for railways or tramways.— 

From Germany " 165,000 4,000 — 161,000 
„ United Kingdom 44.000 233,000 + 189,000 
„ United States a 8,000 5000 - ‚000 
„ Other countries 3,000 40,000 + 37,000 

: Total 220,000 282,000 + 62,000 

Cuoutchouc manufactures, other than tires.— 

From Singapore 46,000 55,000 + 9,000 
„ United Kingdom 41,000 28.000 — 13,000 
„ Germany. 4000 11,000 — 3,000 
» Other countries 6,000 7,000 + 1,000 

Total E 107,000 101,000 — 6,000 
Nore: £l = about 13 ticals. 
— e 


Board ef Trade Inquiries.— The Commercial Intelli- 
gence Branch of the B. of T. has lately received further inquiries 
respecting names of British makers of electric lamps, metal- 
filament ; packing materials, corrugated, for electric lamps ; poroe- 
lain goods, for electrical purposes ; and zino sheet, for dry batteries. 

A Canadien agent (Montreal) desires to get into touch with 
British makers of hardware and electrical supplies. Particulars 
ean be obtained at the Board of Trade Commercial Intelligence 
Branch in London. 


to feed and clothe him, and teach him his trade. 


APPRENTICESHIP IN:THE ELECTRICAL 
CONTRACTING INDUSTRY. 


Ат a recent meeting of the ASSOCIATION ОР SUPERVISING 
ELECTRICIANS, the presidential address was delivered by Mr. 
A. Н. Dykes, and dealt with the subject of n веер in 
its relation to the new conditions that would obtain after the 
war. 

Not only this country, but the greater р of Europe, would 
be poorer both in men and in wealth; the whole world would 
have to set to work to build up again all the good things which 
the war had destroyed. 

Hands, brains, and capital were working together to defeat 
the ruthless tyranny against which we were fighting, and the 
same unselfish co-operation would be even more needed in the 
economic struggle that would begin directly military opera- 
tions had come to an end. 

The happiness of our citizens, the future of our industries, 
and the prosperity of our nation would depend very largely 
on the extent to which we could succeed in inducing men to 
take an increased pride in their work. 

Probably, all would agree that the Royal Ма was the 
inost efficient organisation which Great Britain had produced, 
and one had only to come in contact with the men to see 
that that efficiency was combined with a very high level of 
happiness and contentment amongst the workers. If one 
could succeed in obtaining the same high standard in our 
induetrial army, we should have no more fear of the result 
of the coming indusirial and economic fight than we had of 
me result when—if ever—the Grand Fleet met the Kiel Canal 

eet. 

A boy joined the Navy directly he left school, and imme- 
diately came under a strict, but wholesome, discipline. Whilst 
learning all the ик duties of his profession, һе was 
required to attend during a certain number of hours a day 
classes forming what wae practically a continuation school, 
these classes being алс for about two years. 

What we had to do was to start in a similar way with the 
young boys just beginning their industrial life, to see that 
their education was continued after they left the elementary 
school, to subject them, both at home and in the schools, to 
firm but kind discipline, to teach them as much as possible 
of the history and principles underlying their trade, and to 
try and induce in them a pride and interest in the work of 
the firm of which they formed a unit, so that they would 
scorn to scamp their work, and would take a pride in helping 
to make the products of their firm second to none. 

In the old days, a boy wishing to learn a trade was bound 
apprentice to a master craftsman, who undertook, generally, 
e period 
of apprenticeship was, normally, seven years, it being con- 
sidered that this term was none too long for a boy properly 
to learn his trade, and to reimburse his master by service for 
the training he had received. The boy was bound to serve 
his master, to keep his secrets, not to waste his goods, and to 
obey all his lawful commands, and fairly drastic powers of 
correction were given to the master in the event of the appren- 
tice proving idle or disobedient. On completion of his appren- 
ticeship, the boy became a journeyman, and was cligible to 
join the guild, and, in time, to take apprentices of his own. - 

With the substitution of trading companies for the indivi- 
dual master, and the general change in the whole industrial 
world brought about by the introduction of power-driven 
machinery, the system became greatly weakened. To the 
older, longer-established trades, it still remained the generally 
accepted channel of entrance; but in many trades the greater 
proportion of the men now engaged had drifted into the work 
without any proper training at all. 

The need for something to take the place of the old appren- 
ticeship had led to the institution of technical schools, which 
had necessarily been restricted to evening classes, and, splen- 
did as had been the work which they had done and were doing, 
it must be confeesed that they did not meet all requirements, 
more particularly for the rank and file of the industrial army. 

The average boy of this class left school at the age of about 
14, an age when he was only just beginning to be in a posi- 
tion to take advantage of educational facilities, and, only too 
frequently, he was put to that employinent which offered the 
greatest immediate salary, without any consideration being 
given to his future prospects, The result was that after a 
few years, when he wanted a. man's job and a man's wage, 
he could get neither, and joined the army of unemployed. 

The standard of discipline, both at home and at school. had 
fallen very greatly of late years, and, in the absence of any 
compulsion, it was only the exceptional boy who steadily 
шы the evening school, and profited by what it had to 
offer. 

Quite apart from this, however, the average course in, вау, 
clectrical work, tries to cover 60 much ground, and to meet 
the needs of lads in so many different branches of electrical 
work, that the boy often gets out of his depth. becomes dis- 
couraged with the difficulty and remoteness froin his trade 
life to the class work, and gives up before the end of the 
session. The net result was that only a very small percentage 
of those entering the electrical contracting trade ever received 
anv systematised training in it. 

His ewn belief was that they would in time have to make 
attendance for about eight hours a week at a trade continua- 
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tion school compulsory up to the age of at least 18, this 
attendance being made in working hours. 

In the town of Munich (population 600, 000), every boy 
between the ages of 14 and 18 must attend in the day time 
the special trade school instituted for members of his trade 
alone. There were schools for every trade capable of pro- 
viding more than 20 pupils. These schools were entirely free, 
and were each managed by a committee representing the 
trade, the municipality, and the school, the expense bein 
shared equally by the municipality and the trades concerned. 

The boys attended for an average of eight hours weekly, 
between 7 a.m. and 7 p.m., either one whole day or two 
halves, to suit the convenience of the employers, who were 
obliged in every case to allow the time, and see that their 
young employés or apprentices attended. Every boy, what- 
ever his trade, devoted one hour weekly to trade arithmetic 
and book-keeping, one hour to composition, business letters 
and reading, and one to citizenship, good behaviour, and 
hygiene, the remaining time being directed to drawing, and 
information about his special trade, goods, and tools. During 
the first two years he did no practical work, as he was sup- 
posed to be learning that in his master’s shop, but in the last 
two years he got practical work of a higher grade than he was 
likely to get in the shop. 

e results of these schools had been most excellent, over 
90 per cent, of the boys who left the elementary school at the 
age of fourteen going straight to definite taught trades. 

There were signs that the principles underlying the Munich 
system had found acceptance also amongst many of our lead- 
ing educationists and business men. 

e Gas Light and Coke Co., realising the need for a better 
system of training boys wishing to become gas fitters, 
approaches the London County Council, and & joint scheme 
of practical training and general educational classwork had 
been evolved. 

Boys were indentured for a term of four years, commencing 
between the age of 14 and 16. For the first six months they 
were engaged in a special workshop, which the company had 
erected for the purpose, where they learnt the use of tools, and 
received brief, simple lectures, from the company's foreman, 
dealing with the practical part of their work. The next six 
months they went out in the district with the fitters. In the 
second year, the same routine was followed, the first six 
months in the shops, at more advanced work, and the next out 
with the fitters. During the whole of these two years they 
р 9 to 10 hours рег week, during working hours (generally 
three afternoons), at the Westminster Technical Institute, 
where the L.C.C. had arranged a special continuation school 
for them in mechanical drawing, workshop arithmetic, spell- 
ing, punctuation, English composition, and letter writing. 
After the end of the second year, the education classes were 
held in the evening, every boy being required to attend two 
evenings a week (44 hours) at classes in gas supply and Eng- 
lish, and, after the apprenticeship was over, they were still 
“ре to attend at least two evenings a week. 

у а system of weekly, monthly, and terminal reports, the 
company was kept in close touch with the educational work, 
and could ensure үе and regular attendance. 

The results had been most satisfactory. In summing up the 
results, the manager of the company, in a paper he read on 
the scheme some little time back, said :— 

Compare the boy trained as I have described—one who 
has pride in his work, and a real knowledge of bis craft— 
with one who has been allowed to pick up information any- 
how. The one can go all over the world and earn a good wage; 
the other is, as a rule, amongst those who are only tolerated 
by са employer, and who are discharged first when work is 

ack. 

Mr. Paul had worked out a somewhat similar echeme at his 
works for training instrument makers. Perhaps enough had 
been said to show the lines on which experience had shown 
that they could best proceed. He would urge the employers 
in the London district to make a commencement by agreeing 
on a uniform system of apprenticeship. There should be no 
premium asked, or, at any rate, only a nominal one. The 
term should be for at least four years, terminable by the 
master at any time, in the event of laziness, disobedience, or 
improper behaviour on the part of the apprentice. 

It should be one of the conditions of the indenture that the 
master allowed the necessary time, and that the boy attended 
the trade school of his particular trade for at least eight houre 
per week, during the whole term of his apprenticeship, the 
classes being, at any rate for the firet two years, held dune 
working hours. Н | 
He had reason to believe that there would be no difficulty 
in arranging with the County Council and Board of Educa- 
tion а scheme of combined practical and theoretical educa- 
tion, the masters undertaking the practical work, including 
instruction by foremen and practical men, and the County 
Council providing special continuation classes at, say, two 
convenient centres. These classes could be held in some exist- 
ing institutes, which were principally used for evening classes 
and were frequently, not fully occupied during the day. 

Both employers and employés would be represented on the 
board of management. and a healthy rivalry might be created 
between the lads of different firms. with the result that they 
would take a pleasure in working to make their shop superior 
to all rivals. In this way, they would acquire the habit of 
taking a pride in their work, to their own contentment and 
happiness. and to the great profit of the nation. 


Employers must remember that the goodwill of a firm con- 
sisted not in its past history, or in ite list of customers, but 
in the possession amongst its staff and workmen of that love 
of good work. and pride in themselves and their shop, which 
would not allow them to let a piece of bad work pass them. 


DISCUSSION. 


In opening the discussion, Mr. RaSHLEIGH PHIPPS agreed 
that some such scheme as that outlined by the President was 
badly needed, and would yield important results. Not the 
least difficulty was that of the starting wage. A boy fresh 
from school, with no particular education or training, could 
earn anything up to a pound a week in blind-alley trades, and, 
even if he were kept out of the latter, there was always the 
difficulty of keeping him from leaving his job for the sake cf 
an extra shilling or two a week somewhere else. 

Mr. J. M. Crowby considered that nothing useful could be 
done in this direction without compulsion. Things had been 
allowed to drift haphazard; definite, concerted measures should 
be adopted. Some agreement would be very fruitful, for 
instance, between their Association and the Electrical Masters 
Association in reference to boys now employed in the elec- 
trical trade. | 

Мт. О. J. BANISTER spoke from experience concerning the 
difficulty of maintaining good attendance and doing useful 
work at evening classes. With the best of intentions, boys 
were physically unable to take on night classes after a full 
working day. Afternoon classes were essential, though it 
would often be difficult to spare boys from their practical 
work to attend them. By giving adequate wages a good deal 
could be done to induce apprentices to make earnest, steady 
endeavour. The Liverpool Branch of the Electrical Contrac- 
tors' Association had adopted a form of indenture including a 
scale of wages rising from 2s. 6d. a week during the first to 
12s. 6d. a week о the fifth year of apprenticeship. That 
was certainly not adequate remuneration for boys in the 
London area. 

Mr, R. RANEINB ke of the difficulty: of getting workers 
either to work whole-heartedly or to co-operate in echemes 
for their betterment. The old pride of the craftsman in his 
knowledge and skill seemed a thing of the past. Their best 
hope was to get at boys and instill loftier ideals at the very 
commencement of their career. 

Mr. C. R. Bates thought it would be all right for the masters 
to form an active тсе committee, but апу activity 
of that sort could only be regarded as providing definite proof 
of the necessity and justification for a national programme. 


‘He believed lack of practical instruction in board schools was 


at the root of the trouble, but nothing less than a national 
treatment of the whole problem would be really effective. 

Mr. H. Marryat described the main features of his own 
apprenticeship scheme. It was a condition of the indenture 
that his firm should pay for evening classes and that the boy 
should attend. Unfortunately, attendance fell off terribly, 
due, he believed, to the nature of the instruction given. 

Other speakers discussed schemes for splitting apprentices 
into groups so that afternoon classes might be worked without 
inconvenience, and emphasised the importance of co-operation 
between night schools and masters of apprentices. Tuition 
should be adapted to the real needs of the trade, and bonuses 
might be offered to apprentices making best progress. 

Mr. C, R. Bates asked whether something definite could not 
be done to get a model scheme in operation. The question 
really lay with the electrical masters; the cost of comprehen- 
sive action would doubtless be an obstacle, but something 
definite ought to be done right away. 

Mr. RASHLEIGH Рніррѕ thereupon suggested that the Assc- 
ciation form a committee to discuss the matter with the Elec- 
trical Contractors’ Association. In the meantime, he under- 
took to present to the E.C.A. the views expressed that evening. 

In reply, the PRESIDENT emphasised the distinction between 
the proposed continuation classes and ordinary technical 
classes. A good deal of general education would be included 
to broaden the boy's mind. Co-operation was essential to 
secure efficiency, and it might be possible to teach the same 
matter for a whole week to permit apprentices to attend at 
the most convenient time. If electrical masters were willing 
to undertake their share, the Board of Education and the 
ie would give assistance in respect of tuition and accom- 
rhodation. 


THE TEXTILE INSTITUTE. 


SIR WILLIAM MATHER, of Messrs. Mather & Platt, the president 
of the Textile Institute, speaking at the Autumnal Congress 
of the Institute, at Huddersfield, on October 2161-2204, referred 
to the importance of mechanical power to the great textile 
industry. Generally speaking, he said, the inventions and 
improvements of machinery on which the textile industries 
depended for their continued development and progress. must 
come from those whose lives were spent on the manufacture 
of such machinery. The highest efficiency and economy in 
motive power, so essential to the success in the textile manu- 
facturing industry, could only be secured by the aid of those 
branches of engineering occupied with the construction cf 
prime movere worked by steam, gas, hydraulic, and electrical 
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power. It was astonishing that such a vast industry as the 
textile industry should have grown to more than ten times 
what it stood at a hundred years ago without creating for 
itself a great national—even Imperial—institution to record 
its progress and achievements at home and abroad, and to 
promote its continuous development. It was owing largely to 
the existence of the Institutions of Civil Engineers, аше 
Engineers, the Iron and Steel Institute, and the Mechani 
Engineers that Great Britain had held the leading, and for a 
time eupreme, position in the metal industries throughout the 
world almost unchallenged, and, even with the competition 
of America and Germany, we in this country could rely on 
these institutes to keep Great Britain at any rate in the front 
rank. The Textile Institute, which wae formed five or six 
years ago, now intended to assume a national importance, and 
to pursue a vigorous policy, as the other institutions to which 
he had referred had done. 
ferring to the war, Sir William advised his hearers '' when 

at war to prepare for peace," and declared that our arrange- 
ments for conducting trade and commerce, for educating the 
pepe for improving our sociological institutions, and so 
orth ought to occupy our minds now, во that when peace was 
declared we could commence a new life with new principles, 
and with new aspirations and inspiration to make our country 
what it might have been fifty years ago if these things had 
been in the minds of our forefathers. The feeling that trade 
and commerce was to be followed for the advancement of 
certain individuals was a great mistake. It led them far away 
from the true patriotism upon which this country would have 
to depend in the future for ite existence. They were, unfortu- 
nately, encompassed now in every trade by the new device 
of limited liability companies, and capital was poured into 
every kind of industry largely by people who did not even 
understand what the name of the industry meant, but who 
ony. understood the price of stocks and shares and the paying 
of dividends. They had behind them a great army of working 
people who were concerned that the profits that were being 
made were going into the pockets of people far and wide who 
did not care for the workmen or for anything connected with 
the industry so long as they got a dividend twice a year. The 
constitution of our industries on that ]ine was radically wrong, 
and out of it could never come industrial peace. 

The pursuit of wealth was so magnified in the estimation of 
many коре that he thought it had vitiated our English life 
most terribly. He did not know whether there had ever been 
a millionaire in the cotton industry. He knew that in engi- 
neering the thing was impossible, especially so if a firm were 
engaged on munitions of war. There would be some revela- 
tions about that by-and-by. He thought the engineers would 
want outdoor relief. His point, however, was that the gain 
of wealth ought to be dropped as a purpose in life. 

In the course of a discussion, later, on ‘‘The Economic 
Effects of the War," Mr. J. F. CROwITE (of Messrs. Siemens 
Bros., London) expressed the belief that the period imme- 
diately following the war would be a very busy period, and 
that the period of depression would come later. He strongly 
urged that everything possible should be done to encourage 
our export trade during the war. In his judgment there was 
nothing more vital, apart from the intensive concentration on 
the actual immediate object of producing war munitions, 
than concentration on our export trade; and he was not at 
all sure that it would not be a desirable thing, even now, to 
have a special effort made in Government circles to encourage 
the export trade of this country. After all, it was on our 
export trade that we depended to pay for the war, and unless 
our export trade was encouraged, we should not get through 
the financial part of the war as well as we otherwise might, 

Mr. R. S. Dower, M.A. (Lecturer in the Department of 
Economics, University of Leeds), who had introduced the 
subject, said that. in his opinion, the disorganisation caused 
by the stoppage of war work and the difficulty of getting back 
to normal life would be such that there would be a period of 
from six to twelve months of comparative stagnation and fall- 
ing prices immediately following the war. He did not agree 
with Mr. Crowley on that point, but he did agree with him 
respecting the importance of keeping up our export trade. 


————— 


WAR ITEMS. 


Royal Engineer Commissions.—The University of London 
Officers! Training Corps, under the command of Lieut-Col. 
Capper, commences its eighth [ear of training this month. 
The contingent consists of Artillery, Engineer, Infantry and 
Medical Units. The training is mainly of a continuous 
character, carried out in or near London. The number of 
commissions obtained up to August, 1915, is just short of 

| The Engineer Unit of the above contingent 
should appeal strongly to engineers who are desirous 
of obtaining commissions in the Royal Engineers. Arrange- 
ments are made whereby training can be carried on con- 
tinuously, or for part time only for those men who cannot 
leave their civil posts until actually gazetted. Candidates 
for enrolment in the Engineer Unit should apply personally 
to the O.C. Engineer Unit at the University of London, 
South Kensington. on Tuesday or Thursday evenings be- 
tween 5.30 and 7.30 p.m. 


over 700,000 dol. 


American Electrical Exports in July.—The U.S. electrical 
export trade was over 60 per cent. greater in July, 1915, than 
in July, 1914. The figures compiled by the Bureau of Foreign 
and Domestic Commerce show the total increase to have been. 
For the first seven months of 1914 and 
1915 there is a difference in favour of the pr t year of 
more than 500,000 dol. ‘The principal gains in July were in 
wire, motors, and telephones. he trade in generators 

ELECTRICAL EXPORTS FOR JULY AND FOR SEVEN-MONTH PERIOD. 
Seven months ended. 


July, July, July, July, 
1915. 1914. 1915. 1914. 
Electrical. machinery, appliances 
and instruments : | 
Batteries FFF $91,344 $59,714 $749,485 $386,231 
Dynamcs or generators 156,191 195,983 1,232,617 1,632,095. 
Fans bik Жее cca dedi Lei. мг 28,438 23,629 215,268 248,116 
Insulated wire and cables 817,379 127,697 1,513,217 863,136. 
Interior wiring supplies, etc., | 
p including fixtures... ... oue 80,933 45,077 555,964 357,899: 
amps : 
N эз 1.672 15212 29,249 
Incandescent— 
Carbon-filament — ... wu. .. 9,715 3,148 80,202 59,732. 
Metal-filament HEN qs 55,929 13,581 346,473. 109,037 
Meters and othe measuring 
instruments aon Satan alae. "ue 55,463 31,585 338,993 31,585- 
Metors * see TID een eee ees 381,685 161,798 1,765,446 2,028,645 
Telegraph instruments (including : 
wireless apparatus): ... 8,536 5,340 58,653 71,749: 
Telephones anne shee 101,277 59,347 632,018 692,515- 
Transformers 73.292 443 145 655,125 
Al others ... sss 916,682 614,851 5,391,455 5,466,451 


Total clectrical machinery, etc. $2,147,907 $1,415,960 $13,171,148 $12,690,559: 


showed a slight falling off; in fact, the total for the year 
up through July is considerably less than for last year.. 
While the motor trade showed a large gain in july, the total 
for the seven months ended July still showed а, arge decrease 
in comparison with the first seven months of 1914. The 
same is true to a less extent of telephones. The largest total 
increase during the seven months was in insulated wire and 
cables, in which trade the value of the 1915 exports was 
650,000 dol. greater than that of the 1914 exoorts. Interior 
wiring supplies, batteries and meters and other measuring 
apparatus also registered large increases. —New York 
'* Electrical World.' 

The Zurich Bank for Electrical Undertakings.—It has 

n customary to attach importance to the annual reports 
of the Bank fur Elektrische Unternehmungen, of Zurich, 
not only because they have generally covered a wide scope, 
but also because they are issued by an investment and under- 
writing institution having connections in most parts of the 
world, and now representing a combined share and loan 
capital which amounts to about .£8,000,000. At the same 
time, it has to be remembered that the bank owes its origin. 
to the Berlin A. E.G., and there is no reason for assuming 
that any interruption has taken place in the friendly rela- 
tions existing between the two companies in the course of 
years. Bearing this fact in mind, we append the following 
remarkable extracts from the Bank's report for the year 
ended with June 30th, 1915. ~ 

The report states that the year was under the influence: 
of the world war, which is not only a contest of weapons, 
but also an economic dispute of an extension and bitterness. 
not thought of hitherto. Government vetoes on payments. 
and exports, naval warfare and blockades, have rendered 
difficult or hindered the interchange of goods and payments, 
and the calling up of a large portion of the working popula- 
tion to the Colours has deprived trade and industry of man 
mental and manual workers. Heavy troubles burden all 
countries, which stifle the incentive to new undertakings in 
so far as they are not intended to satisfy the requirements 
of war. Conditions hitherto unknown in the economic life 
of nations have been developed, so that it may be said to be 
almost a wonder how the nations could accommodate them- 
selves relatively satisfactorily to these new and unexpected 
conditions. The nations cut off from foreign trade have 
carried out the transition from world economy to an inten- 
sive domestic economy without great upheavals, supported’ 
by the resolute intervention of the Governments and the 
enormous orders which devolved upon шашу. and trade 
for the satisfaction of army requirements. he money 
market, which otherwise stood at the disposal of local 
authorities, trade and industry, is now dedicated to national 
purposes, since the savings are invested in war loans. By 
this means, and through the lack of any spirit of enterprise 
for industrial works, the powers are dried up from which: 
otherwise considerable amounts flowed to industry. An in- 
dication of what an indispensable requirement electricity has. 
become is afforded by the circumstance that the electricity 
supply works, in so far as they are not directly situated in 
the ghting area, had, until a short time ago, suffered 
comparatively little under the war, in any case less thar 
what might have been apprehended. After a heavy decline 
in the receipts from the outbreak of the war a revival soon 
set in, and in the case of many undertakings the receipts. 
almost reached the level of those of the previous year, and 
in certain instances they exceeded them. The hampered 
shipping and the high rates of freight brought about almost 
everywhere, but particularly in the countries having no 
national coal mines, a very considerable increase in the cost 
of fuel, so that notwithstanding comparatively satisfactory 
receipts, the net profits were frequently less than in the pre- 
ceding year. In certain countries the scarcity of petroleum 
has led to a strong demand for current for lighting purposes, 
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which, however, could not be always met owing to the lack 
of skilled workmen to carry out the requisite new installa- 
tions. The works of the undertakings closely associated 
with the Bank which have suffered the least from these con- 
ditions are those which are situated in Germany and Spain, 
As well as those which utilise water power in Italy. On the 
whole, the electricity works were able to record a satisfac- 
хосу course of business. In the case of the tramways, the 
diminution which took place on the advent of the war has 
mot been counterbalanced in every instance, mostly on 
-account of the lack of a suitable staff. 

The report proceeds to remark that, notwithstanding the 
.disturbed times, electrical engineering, in consequence of 
Scientific progress in the branch of the production of certain 
products by electrochemical methods, has recorded further 
important achievements. Thus there are several works in 
.course of construction which serve, among other purposes, 
for the production of nitrogenous products out of atmos- 
‘pheric nitrogen, according to thoroughly tried processes. 
Altogether the electrical industry has therefore exhibited 
great and unexpected elasticity under the different con- 
ditions of the period covered by the report. So far great 
damages through the war, or unrest in the works connected 
with the Bank, have hitherto fortunately not taken place, 
.and the attempt made in one country at war to bring about 
.à premature dislocation of the concessions of two of the 
Bank's companies has in the main, been averted by the 
directors in association with other friendly companies. In 
other localities concessions had to be made to the national- 
istic currents in the sense of occasioning the retirement of 
deserving administrators and officials from their positions. 
.From the experience of the past few months of the present 
year the before-mentioned recovery and upward movement 
-in the case of many works, however, has no longer con- 
tinued at the same rate. The constant calling up of further 
circles of men engaged in the economic life has not remained 
without economic effects. The families left behind are com- 

lled to exercise economy and limit their consumption of 
light; small motors are more frequently at a standstill owing 
:to the absence of many manufacturers and their assistants; 
and in many cases in the heavy industries the scarcity of 
skilled and unskilled workers, as well as of certain raw 
materials, has resulted in a decrease in the consumption of 
-energy. If in these instances some equalisation is in pro- 
gress through the employment of female labour, changes in 
-occupations, and alterations in the raw materials used in 
the products of industry, it would be well in any event nat 
to accept as completely assured the continuation of the 
comparatively favourable situation of the electricity works 
during the further course of the war. The report, which 
sets forth in detail the company's investments, is accom- 
panied by the accounts, of which an abstract is given below 


dor the two years:— 

1913-14. 1914-15. 
"Share capital ... ... ... ... ... 43, 750, 000 
Loan capital ... ... ... ... ... 3,746,000 4,202,000 
Gross receipts E^ pices бш 641,000 604,000 


Interest on loans ... ... ... .. 162,000 171,000 
General expenses, taxes, eto 43,000 45,500 
Reserve for war taxation ... ... — 12,500 
Net profits and balance forward 412,000 332,000 
Dividend ... ... ... ... ... ... 375,000 300,000 
per cent. pu. ede Wee 10 8 


Carried forward ... ... .. ... 19,000 19,000 
Are Central Station Employés Munition Workers ?—An 
interesting question is engaging the attention of Sir George 
Askwith, of the Industrial Commission, in consequence of a 
‘request made on behalf of employés of the Oldham Corpora- 
tion, who are members of the Gas Workers’ and General 
Labourers' Union, that a ruling should be given as to 
‘whether men engaged at gas works and electricity generating 
stations are considered as munitions workers. The point 
urged is that these men, being employed on work necessary 
ito the continuance of work at local factories engaged on 
munition making, should be classed as munition workers. 
Last week Sir George Askwith invited a deputation from 
‘the Town Council to meet him in London with a view to 
ascertaining their views. The whole question has arisen in 
consequence of an application presented to the Oldham 
Corporation for an advance of wages, and on this question 
Sir George Askwith intimated during the week-end that he 
Popo to hold a conference between the parties at the 
idland Hotel, Manchester, on the 27th inst. 
Settlement of the question the men intend to cease work. 

Installation Materials in Germany.—As a consequence of 
the increasing difficulties experienced in the provision of 
raw materials, particularly metals, and the resulting addi- 
tional expenditure, together with further rises in wages, the 
leading makers of installation materials in Germany have 
raised the prices of most articles by 10 per cent., thus mak- 
ing a total advance of 30 per cent. since the outbreak of the 
war. The higher prices apply to switches, fuses, lamp- 
1 N etc., and have been brought into immediate opera- 

ion. 

Enemy Interests in English Companies. — The Financial 
Times " states that in the House of Lords the Earl of 
Halsbury on ап early day will present a Bill to amend the 
‘Companies Clauses Consolidation Act in respect of a com- 
pany of whom the individual corporators are wholly or in 
the great majority alien enemies. ` 


Failing а 


The Petrograd Lighting Co.—Apparently the Russian 
Government officials have not yet reached the end of their 
inquiries into the actual situation and controlling nationality 
of the Petrograd Electric Lighting Co. of 1886, as it i 
reported from that city that the police authorities have just 
made an exhaustive domiciliary examination of the com. 
pany’s offices. Various safes are stated to have been 
forcibly opened and a number of documents seized. Accord. 
ing to German accounts, the examination proves how active 
is the '' famous company for liberation from German yoke,” 
of which the new Minister for Home Affairs is the president. 


NEW PATENTS APPLIED 
(NOT YET PUBLISHED). 


Compiled express? for this journal by Missas. W. P. Tuoureos & Co. 
Electrica Patent Agents, 285, High Holborn, London, W. C., and a 
"Liverpool and Bradford. 


FOR, 1916. 


14,965. ''Fluid-pressure valves. British Тномвон-Нооетон Co, Lro 
(General Electric Co., U. S.A.). October 11th. 

14.377. Dynamo electric machines." A. Н  NszurawD. October lit. 
(Complete.) 

14,383. '' Contact-breakers of induction coils." M. A. Copp. October llt. 


(Com lete.) 
14,396. " Method of laying telephone or telegraph wire." J. E. Nau. 
October 12th. 


14,405. '' Electric heating device for окпе utensils, particularly those 
made of earthenware, glass, china, and metal china.“ L. HII. October 
12th. (Convention date, July 16th, 1914, Germany.) (Complete.) 


14.416. Automatic electric lock for the doors of railway carriages.” J. E 
Evans-Jackson (Н. R. Sandford, India). October 12th. 

14,423. '' Frequency multipliers." MaROooNI'S WIRELESS TELSGRAPR Co., Lr. 
and I. SuoENBERG. October 12th. 

14,436. Automatic coupling for coupling mechanically and electrically 
wires, metal cords, and the like." O. Bayma-Riva. October 12th. (Complete. 

14,438. '' Device for use principally in recording telephone өзө.” W. F. 
KoBABE. October 12th. 

14.454. Electric inspection lamps for use in connection with пост 
vehicles and the like." С. BRADWELL. October 13th. 

14,468. '' Electric arc soldering and deposition of metals." E. H. Joxts 
October 13th. 

14.482. Protective devices for electric distribution systems. ams 
THomson-Houston Co., LTD. (General Electric Co., U. S.A.). October 13th. 
14.484. Sparking plugs." J. A. Kennepy-McGrecor. October 13th. 
14,496. '' DE with insulating compound of clectric cable junction boxes." 
W. T. HENLEY'S TELEGRAPH Works Co., Lro., & F. HARRIS. October 13th. 
14,499. “ Guards for the cords or wires of telephone sets. О. YaTES, Sr. 

H. GAMBLINC, & L. F. PARKER. October 13th. (Complete.) 

14.500. Radio-telegraphy.'" J. BrrHENOD & E. GikARDREAU. October 13th. 
(Convention date, October 15th, 1914, France. (Complete.) 

14,503. Mercury breaks or interrupters on inductive circuits.“ H. W. Cex 
and Co., Lēto., & J. P. T. BRuGGENRATE. October 13th. 

14,516. '' Dynamo-electric machine for transforming alternating-current inw 
continuous current or vice- versa.“ J. L. LA Cour. October léth. (Conven- 
tion date, October 14th, 1914, Germany.) (Complete.) | 

14.533. Mounting of electrical apparatus in frames or cases. Н. b 
Prentice, October 14th. 

14.539. Electric arc lamps.“ Н. T. Harrison. October 14th. 

14.548. Electro-mechanical driving arrangements for vehicles and othe: 
purposes." Н. Кик & OESTERREICHISCHE DAIMLER-MOTOREN AKT. GES. October 
14th. (Convention date, September 2nd, 1913, Austria.) (Complete.) 

14.594. Membranous or diaphragm transmitters for submarine sound 
signals." Sicna Сез. M.B.H. October 15th. (Convention date, October 15'". 
1914, Germany.) (Complete.) 

14.630. “ Means for holding and adjusting in any required position th 
carbons of electric arc lamps." W. MITCHELL, B. MITCHELL, A. WYNDHAM, ат" 
M. WYyNpHaM. October 16th. | 

14.633. Dynamo-electric machines.“ F. A. Heys (Neuland Pateats, I. d. 
U.S. A.). October 1€th. (Complete.) | 

14.649. Dynamo-clectric machines." Е. A. Heys (Neuland Patents, Lid. 
U. S.A.). October 16th. (Complete.) 

14,650. Alter nating- current electric motors." J. G. Saaw, C. R. Sm». 
and Н. G. SHarp. October 16th. 


PUBLISHED SPECIFICATIONS. 


1914. 

16,080. Сомткоі Systems anp Devices yor Exscrrio Conn. Soc. Anon. 
des Etablissements L. Bleriot. July 6th. (July 7th, 1913.) 

20,176. METHOD OP AND APPARATUS FOR ELECTRIC WELDING, AND a PRO 
DUCED THEREBY. O. C. Knipe & R. Н. Read. September 25th. T 

20,938. ELECTRIC Current RrLaYS. J. Schiessler. September Sth. (Apr 
16th, 1914. Patent of addition not granted.) 

20,254. ATTACHMENT OF ELECTRICAL. Conpurr Tuns vo JUNCTION u 
T. A. Smith & W. H. Owen. September 28th. : 

20,295. ELECTRIC SWITCHES FOR SIMULTANEOUSLY Opgratinc ELRCERM Licht. 
AND CAMERA SHUTTERS. С. Н. T. Schmidt. September 89th. 

20,458. PREPAYMENT ELECTRICITY METERS. Landis & Gyr, Ltd., S.A. October 
2nd. (October Ist, 1913. Addition to 18,464/14.) 

20,595. RONTGEN-RAY APPARATUS FOR LOCALISING BULLETS AND FOR LIKI TEN 
Poses. T. Clark. October 6th. 

20,920. Junction Boxes, CEILING ROSES, AND THB LI. 
Warbrick, & Anchor Cable Co., Ltd.. October 13th. 

21.822. Erzcruc Arc SoLpERINc. E. H. Jones. October 318. 10 

91,824. ELECTRO-MAGNETICALLY-OPERATED Valves. A. H. Curtis & 172" 
Electric Co., Ltd. October 3lst. М 

22.937. REPEATERS FOR USE iN TELEPHONE Lines, А. H. Olsson 4 H. B. 
PLEYEL. November 23rd. (December 2nd, 1913.) 

23,968. Automatic REGULATING APPARATUS FOR Dynamo-aipcrarc Mack 
V. A. Trier. December Ist. 


w. Williams, Ё. 


INES 


1915. vanos. 
771. ARRANGEMENT OF TRANSMISSION DYNAMO-METER FOR Dirsct OBSERVA!” 
K. Suyehiro. January 18th. (Addition to 9,068/13.) 


3,676. SYNCHRONISERS, G. Т. Van Swaay & H. J. Keus. 
(March 18th, 1914.) 


$ 1s! 
4.987. Hot-wrek ALTERNATING-CUKRENT Limiters. P. Wessel. March 3 


8.941. FLECTRIC COUPLING TRANSFORMERS. J. Schiessler. June pe. (AR 
16th, 1914. Divided application on 20,238/14. September 26th.) 


March & 
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THE WAR AND BRITISH INDUSTRY, 


A FAIRLY extensive library could be made of all the 
literature that has been produced on the war and 
its present and future effects upon British trade, 
since Prince Lichnowsky and the staff of the German 
Embassy left Harwich in August, 1914, on their 
return to Berlin. 

Much that has been written and said has dealt 
with particular points that possessed a special 
interest at the time of its expression. At the time 
it served its purpose, and, perhaps, was soon for- 
gotten; yet we may venture to hope that it has 
all contributed its share to the formation of public 
opinion. Itis an old controversy whether the Press 
leads public opinion or is led by it, and latterly we 
have been advised by those who ought to know that 
Governments—or, at any rate, the Governments of, 
these days—act in certain vital matters only after 
the weight of public opinion has been brought to 
bear upon them. We believe that the Press 
and the Government both lead and follow, but 
perhaps it would be a little outside our imme- 
diate province to indulge in a statement of the 
arguments in favour of that view. What we are 
more concerned about now is to know how far the 
leading which has been given by the public as repre- 
sented both by industrial authorities, and by the 
Press, which is the vehicle for the conveyance of 
their views, is going to be followed by the Govern- 
ment in respect of our national industries. If the 
wait and see what the public think "' policy is to 
be followed by this Government, then there is no 
need to wait any longer, for there is already plenty 
to see.“ But we cannot imagine that in such а 
serious matter the Government has no mind of its 
own, for it has had so much information brought 
home to it in practical experience during these fifteen 
months of war that it ought to need no other leader- 
ship in regard to its handling of trade policy to 
ensure, as far as possible, that the German advantage 
in competitive trade shall be absolutely broken be- 
yond repair. We consistently and determinedly 
hold, our statesmen say, to the resolution that there 
can be no other issue of the conflict save the crushing 
of Prussian militarism. We are all, we trust, work- 
ing hard to that end, but are we to believe that 
the crushing of Prussian militarism by the victory of 
the Allies, however long deferred, is going fer se to 
mean the crushing also of German international 
trading machination and domination? That is a ques- 
tion in regard to which we have many unhappy doubts, 
and we may reasonably be required to look both 
within ourselves and te the Government for guidance. 
It concerns both parties, for the Government will 
not help those who do not help themselves anv more 
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than Heaven will do so. Manufacturers have been 
doing their part up to a point, but now they are 
largely occupied making war requirements, and only 
in part can they devote attention to the questions 
concerning future trade connections. They are 
engaged in the national service, helping to win the 
war. It will be for the Government to render them 
a definite measure of assistance in days to come, not 
only to enable them to regain any ground which 
they are now compelled, by national needs, to some- 
what neglect, but to strengthen them in those great 
efforts which must inevitably follow the war if they 
are to combat the nn of Teutonic industrial 


forces. 

What will the Government do? 
manufacturers do? 

It is around these two questions that much has 
been, and much more will yet be, written. Month 
by month more and more is being revealed to us re- 
garding the deeply-laid schemes that the industrial 
and financial leaders of Germany are employing even 
now to retain or regain their foreign connections. 
Trading operations, which ought not to be possible, 
are undoubtedly in progress at the present time, and 
on everybody's lips there are suggestions and sus- 
picions just as there were in the early months of the 
war, though, perhaps, with more foundation or 
justification than then appeared to be the case. If 
underhand and unfair artifices are being resorted to, 
and neutral countries are being availed of in such 
connections, they must be exposed and, as far as 
possible, prevented. There is a Government Depart- 
ment looking after such matters, and it may be 
trusted to take suitable action when facts, and not 
mere opinions, suspicions, or personal bias, are 
produced. It is against the wish of every true- 
hearted Englishman in the electrical industry 
that the way shall be kept open for German 
electrical activities to be renewed in these Islands 
and our Colonies immediately after the cessa- 
tion of actual fighting. Our resolution in this con- 
nection becomes keener, stronger, after every new 
diabolical piece of outrage that the Huns commit. 
Really the blindness of our Enemy to its own inter- 
ests is remarkable—it is a peculiarity of the Teutonic 
attitude. We belaud to the skies German powers of 
organisation and German unity or solidarity, yet what 
do we see ?—a strange want of uniformity between 
the policy of the military and the industrial authori- 
ties. German military and industrial policy has been 
supposed to be consistently co-ordinated so that the 
entire nation moves as one vast machine. Yet 
while the manufacturers and the bankers, the indus- 
trial magnates and the financiers, devise their schemes 
for international trade revival and make plans for 
conquering in that way whether they lose in the other 
or not, the Military and Naval authorities do more 
to shock the civilized world and to strengthen its 
anti-German trading sentiment than all the normal 
and recognized practices of warfare might have done. 
Every German in future will bear the mark of Cain, 
will have the murderer’s brand upon his forehead, 
printed there by the cruel hand of his own German 
militarism. The industrial and financial magnates 
of Germany, the export houses of Berlin and the 
shippers of Hamburg—these are welcome to what- 
ever encouragement they are able to derive from 
the horrifying outrages of those with whom they 
have been endeavouring to obtain world dominion. 

But the shocked susceptibilities of the people 
will not alone suffice to prevent the return of the 
German trader. We тау all hate ourselves for even 
thinking of the possibility of our ever stooping to 
buv German articles again, steeped as they will seem 
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to be in blood and lust, in outrage and barbarity. 
But we must do more than that, and the Government, 
as well as the public, know that such is the case. 
What will the Government do? What will the public 
do? 

We are not imagining that we can have from the 
Government in such anxious days as these a fuil 
statement of policy in regard to trade. Such is, o: 
course, impossible. The Prime Minister and others 
in the Cabinet have truly stated that the time is not 
yet ripe for that. If manufacturers are too busy 
making munitions to energetically develop their ex- 
port trade just now, so also is the Government ot 
necessity busy with a thousand important matters. 
Furthermore, the Peace terms may greatly affect 
trade policy. But we must keep the trade 
matter well to the fore so that it shall not lose its 
proper place among the deliberations of the Govern- 
ment and of the country. Something has got to be 
done whether this Government is in power when the 
right time comes or whether another set of men hold 
the reins of office. These suspicions of trading 
through neutral countries are well founded, and the 
manufacture in Germany of labels bearing the words 
British made, and the branding of packing cases 
with a Union Jack, betray both an intention for the 
future as well as a fairly accurate estimation of the 
regard in which German-made goods will be held 
after the, war. 

It will require some of the best industrial minds ir 
the Kingdom, and not merely the minds of lawyers. 
to devise very thorough-going measures for safe- 
guarding all our interests in the future days. These 
interests are taking a good deal of safeguarding to- 
day, and efforts, even under existing favourable con- 
ditions, are not always as successful as might be 
wished. A good deal has been written with reference 
to a Trade Entente between ourselves and our Allie: 
after the war, and undoubtedly much may be looke! 
for in that direction, but one of the most direct ways 
in which British manufacturers may be advantaged 
will be the adoption of a national policy of spending 
British public money on British manufactures wher- 
ever this is at all possible. During the war, though, as 
we have suggested, not all neutral countries are above 
suspicion, it may be in our public interests to keep 
our electric supply and other like undertakings up tc 
load requirements by ordering from abroad, but 
whatever we do in the case of neutrals after the war 
there should be no hesitation whatever in excluding 
enemy-made manufactures from Government and 
other public undertakings. For such a principle to 
be generally adopted requires, no doubt, a strong 
Government decision on the point, and nobody 
knows what shade of government we may have when 
that matter calls for settlement. Even this Coalition 
Government would, we believe, by a fair majority. 
favour the idea if it considered the time ripe for 
making a pronouncement; but while the Govern- 
ment does not see fit to act it rests with the authori- 
ties that have the ordering of plant and other require- 
ments to exercise their local discretion as purchasers. 
Several of them have already struck a very clear note 
on the matter—Birmingham, Brighton, and Man 
chester occur to us. and there may be others as well. 

The Manchester Corporation only last week unani- 
mously resolved to add the following clauses to one 
of its Standing Orders. May the A.E.G., at Berlin. 
as it listens for the humming of its own "machinery 
installed years ago in one of the Manchester stations. 
note the terms: 

“ No contract shall be entered into with any lee 
of German or Austrian nationality. No contract 
shall be entéred into with any firm or company whose 
subscribed capital (whether by way of shares or 
otherwise) is held or controlled to the extent of one- 
third or upwards by persons of German or Austriae 
nationality.” 

It may be noted that there is no time-limit to this 
poliev, and we venture to believe that the personne! 
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or the feelings of the Manchester City Council will 
have to undergo very material alteration before it 


will be persuaded so to alter its standing orders аз. 


t » revert to the former policy. It does not mention 
the case of nominees of enemy shareholders, but 
probably the clauses are intended for application in 
such cases, when they can be discovered. Alderman 
Walker, who proposed the above resolution, said 
that it might be thought that the regulation 
was unnecessary because of the Trading with 
the Enemy Acts, but that was not the case, for 
Austrians and Germans trading in this country were 
protected by law. He referred to the activities of 
the British Engineers’ Association in trying to 
secure that British public contracts should be placed 
with British firms, and we are convinced that, for 
obvious reasons, all efforts in that direction may be 
expected to receive more general support in muni- 
cipal council chambers in the future than was the 
case before the war. Engineers who advise com- 
inittees have a good deal of power in this connection, 
though their recommendations are not always 
adopted when there are party divisions in the 
chamber. 

Of course, there are still difficulties in defining what 
is or what is not a British firm. In the Manchester 
discussion reference was made to a company, seven- 
eighths of whose capital is in German hands, but 
which is permitted by the Government to trade, and 
we believe it was on this point that it was stated in 
reply that the material was essential and could not 
be obtained from other firms, and that the whole of 
the labour employed was British; further, that the 
Government was itself ordering from the firm in 
question, and that the Local Government Board had 
given its authority. But even those who justified 
a particular contract were in favour of the 
terms of the new standing order. We are 
sure that nobody will quarrel with the Govern- 
ment for availing itself of any special facilities 
that are within these islands for successful con- 
duct of the war, whatever the nationality of the 
firm or the holding of the capital. It is conceivable 


that some of the goods that have found their way 


into the country, more or less surreptitiously, have 
been useful to us in the course of our operations. 
just as it has happened in at least one of our own 
lands abroad. It is seeing that the money does not 
get to the enemy shareholders during the war that 
is the main point just now when our manu- 
facturers are so busy. We see that one of the 
Manchester aldermen connected certain incendiary 
bomb outrages in London with methods of welding 
tram-rails; this was owing to the nature of one 
of the constituent parts of these bombs. Here we 
have a direct instance of the effect that outraged feel- 
ings may be expected to have upon the course of 
contracts. Yet we also see that even in that direction 
contracts are placed because the goods cannot be ob- 
tained anywhere else. Necessity will be the ultimate 
deciding factor in many such matters, and we must, 
as manufacturers, and as students of the problems of 
the day, bear that fact in mind. It is for those 
engaged in manufacturing to lay themselves out to 
the full limit of their power to meet the want; it is 
for those who reauire those necessities, when they 
are unmistakeably assured that they are enemy goods, 
to try and find substitutes. 

In the House of Commons last week the Govern- 
ment was asked whether it was willing to adopt M. 
Sazonoff's suggestion for the complete removal of 
all the fiscal barriers that existed between the Powers 
now co-operating against Prussiam militarism. In 
reply, Lord Robert Cecil said that there had not yet 
been time to consider schemes to take effect after 
a peace which was not vet in sight. A member sug- 
gested the unwisdom of being unprepared with some 
scheme of Customs Union, and asked Lord Cecil to 
consider the matter beforehand. His lordship suc- 
ceeded m drawing ironical cheers and laughter by 


saying: The Government always think out every 
question beforehand,’’ but that response, seriously 
considered, can bring only cold comfort to those 
who, viewing the future trade outlook with appre- 
hension, think that some steps should be taken at 
once. 

It seems to us that the time has arrived for the 
representatives of all the great industries, scientific 
advisers, and buying authorities, to come together on 
such matters as we have alluded to above. Itisa year 
since we made a detailed appeal along these lines for 
a Government policy. We repeat the appeal now 
after long months of watching the effects of the 
shutting out of German manufactures. The new 
Advisory Committee may be very busily engaged— 
we hope it is—but the position and outlook call for 
something more than that. 

a 
| AFTER a period of hesitancy the copper 
Copper. market has again shown a renewal of 
vigour induced, as usual, by the buoyant reports coming to 
hand from the United States, and the renewed advance in 
the prices quoted by producers in America. The supplies 
of copper in this country: have lately been drawn upon very 
considerably, and the total now stands at a dangerously low 
level, which has induced those with speculative commit- 
ments open on the bear side of the market, to cover. 
The fact that farther quantities of rough oopper have been 
shipped from this side to America for conversion is being 
sharply criticised by the English refiners, who seem to have 
good grounds for their belief that the Americans are now 
seeking to manipulate the market upwards by their procees 
of fictitiously diminishing the European visible supply. It 
was all very well, and a perfectly legitimate transaction, to 
withdraw rough copper from here for conversion into refined 
in America, so long as American supplies of rough copper 
were deficient, but whatever may have been the case віх 
months ago this is certainly not the position to-day, for 
America is accumulating rough copper at a considerable rate, 
and must now hold comparatively fair reserves of this clags 
of material. It is likely that strong opposition will be 
forthcoming should this fictitious drain upon our supplies 
be persisted in, and the attention of the authorities might 
very well be called to transactions of this kind. There is, 
of course, a big consumption of copper going on, but it is 
practically centred now upon the provision of war supplies, 
while the execution of commercial orders becomes a more, 
and more difficult matter owing to the contradictory attitude 
of the Government departments, one section of which will 
issue permits, which another department cancels or refuses. 
The history of the doings of our authorities in connection 
with the issuing of permits would read like a page from a 
fairy tale, but the business man is now getting hardened 
to such methods, while fully conscious of the deplorable 
results accruing therefrom in this and every other sphere of 
action. 

The Australians are quite determined to retain the whole 
of their metal industries in their own hands, but the 
functions of the Australian Metal Exchange which has 
recently been formed appear to have been rather misunder- 
stood on this side. This institution will have nothing to do 
with buying and selling as such, but will be merely a 
channel through which all transactions in Australian metal 
products must be registered for approval before deliveries or 
shipments can be made. The regulations which have been 
drawn up and approved, require that every contract entered 
into must be registered with the Attorney-General of the 
Australian Commonwealth, and that a copy of such con- 
tract, whether in the form of a letter, cable or formal 
agreement, together with а statutory declaration of accuracy, 
must be registered within 48 hours. The only exceptions 
made are with regard to bnsiness witbin the Common- 
wealth, for which registration is not obligatory when the 
transaction involves an individual payment of less than 
£500. Meantime, all metal and ore exports from Australia 
are forbidden, unless with the consent in writing of the 
Minister for Customs. 
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DECIMAL COINAGE AND THE METRIC 


SYSTEM. 


(Continued from page 572.) 


LET us now consider the metric system on its merits. . 


This part of the subject is far more important than 
the question of adopting decimal coinage; the latter 
is in no way closely connected with the goods that 
we export, whereas the system of measurement in 
terms of which they were produced is inherently 
associated with them for ever. We are concerned 
chiefly with measures of length; to a less extent 
with measures of weight, and in the engineer- 
ing industries, with measures of area and volume, 
except in connection with calculations and designing 
work. It is, however, of importance that these 
measures, should all have a simple and rational rela- 
tionship with one another, a feature which is almost 
wholly absent from our English weights and mea- 
sures. The one instance of which we can boast in 
which such a relationship exists is the gallon of 
water, which weighs ten pounds (avoirdupois, not 
troy) at 62 deg. F., and therefore 70,000 grains, the 
pound having the convenient value of 7,000 grains! 
But the cubic foot of water, which is constantly in 
use, weighs 62.288 pounds or 996.6 ounces, and a 
cubic yard and inch of water have equally awkward 
weights—strictly we should say masses, but the point 
is here immaterial. If the gallon could be conveni- 
ently expressed in terms of cubic inches or feet, the 
difficulty would be diminished, but it cannot. Our 
English units, it cannot be denied, are utterly hetero- 
geneous and unsystematic; there is no attempt at 
order or cohesion in either their magnitudes or 
their arrangement, and the multiples seem to have 
been chosen rather with a view to securing the 
utmost variety than to facilitating their use. It is 
customary and easy for the upholders of this chaos 
to argue that the multipliers used lend themselves 
readily to the processes of mental arithmetic; this 
may be the case—we are not concerned to dispute it, 
for in the system which we advocate arithmetical 
processes are reduced to the absolute minimum. 

Before dealing in detail with some of the argu- 
ments for and against the compulsory adoption of 
the system in this country, it will be advisable to 
outline, as briefly as possible, the leading features 
of the system.* | | 

The unit upon which the whole structure is founded 
is the metre, which is equal to 1.0936 yd. From 
this are derived multiples of which only the kilometre 
(1,000 m.) is of importance as a rule, though the 
other units are employed in certain arts and sciences 
(the dekametre by surveyors, for instance, equals 
about two rods, and the hectometre by artillerists, 
- equals 1/16 mile or à furlong). The kilometre equals 
nearly Ё mile. Smaller units than the metre are 
decimal sub-multiples—the decimetre (—1/10 m.), 
centimetre (— 1/100 m.), and millimetre (=1/1,000 
m.)—of which the decimetre is not much used. The 
centimetre is 0.3937 in., or about two-fifths; the milli- 
metre is about 1/25 in., or 4/100; and a half milli- 
metre is about the smallest measure that can be 
conveniently used by eye, though under suitable 
conditions tenths of a millimetre can be estimated, 
as in using the slide-rule. The millimetre is the most 
convenient unit for use in engineering drawings in 
connection with manufactures. 

The unit of surface is the square metre, equal to 
1.196 or about 1 1/5 sq. yds. The square centimetre, 
1/10,000 sq. metre, is the most used sub-multiple, and 
the square kilometre, 1,000,000 sq. metres, or 0.3861 
sq. mile, the most important multiple; the are is 100 
sq. metres, and the hectare (=100 ares=about 23 
acres, actually 2.471) is also a useful unit. 


* We are indebted in what follows largely to a paper read 
before the SOCIETY or ENGINEERS some years ago by Mr. A. Н 
ALLEN. 
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The unit of volume is the cubic metre, equal 
to 1.308 cubic yards, and the cubic centimetre, 
1/1,000,000th of a cubic metre, is the sub- multiple in 
common use (=0.06113 cubic inch). For fluid mea- 
sure, the cubic decimetre or litre is employed (= 1,000 
cubic cm. =1.761 pints, or about 14). 

The unit of mass is the gramme, the mass of | 
cubic cm. of water at maximum density, with it: 
multiple the kilogram, the mass of 1 litre of water 
(21,000 gm., or 2.2046 lb.). Other multiples in 
common use are the tonne (=1,000 kg.), almost 
exactly equal to 1 British ton (0.984), and the quin- 
tal, or 100 kg. (= nearly 2 cwt.). Sub-multiples are 
the decigram (0.1 gm.), the centigram (0.01 gm.) 
and the milligram (0.001 gm.), used mainly in labora- 
tory work. 

The litre is commonly divided into halves and 
quarters, corresponding roughly to our pint and 
half-pint, and the kilogram is also divided into the 
half-kilogram, about 1 lb., and the-quarter-kilogram, 
or $ lb. The term kilo is very commonly applied to 
the kilogram, improperly, of course, but one cannot 
control the vulgar tongue. | 

The simple relations between the various units and 
derived units render computations with the metric 
system a matter of the greatest ease. Where we 
would write, say, 7 tons, б cwt., 18 lb., the user of the 
metric system can, if he likes, write, say, 7 tonnes, 
425.5 kg. When we want to calculate the value of 
the goods referred to, at so much per Ib., or per 
cwt., we have first to reduce the total quantity to one 
denomination, multiplying or dividing by such an 
awkward number as 112 (20 happens to be less incon- 
venient, because it approaches the decimal system). 
But the metric computer escapes this process alto- 
gether. He simply writes down the figures 7,425.5 
kg., or 7.4255 tonnes—whichever unit he requires. 
ahere is no calculation required for reduction. Let 
us take another example, say 5 miles, 3 furlongs, 27 
poles, 4 yards; here the multipliers are 8, 40, 51 (!). 
The metric man writes, say, 8 km. 423 m.; and if he 
wishes to carry out any computation with this quan- 
tity, he merely writes 8.423 km., or 8,423 m. Whata 
saving of time and labour—and, not less important, 
of mistakes! As a matter of fact, it is quite super- 
fluous to write down the figures in the extended 
metric form first quoted above; they are simply kept 
in the terms of one or other unit, and, therefore, 
often need nót even be rewritten. What useful pur- 
pose is served by splitting up a quantity into acres, 
roods, rods, and yards? "Why can it not be left in а 
single denomination? The answer may be that it is 
difficult to form a mental picture of, say 17, 900 sq. 
yds., while it is easy to grasp the idea of 3.7 acres— 
but if so, why split up the 0.7 into a variety of smaller 
units? The metric user has no such difficulty; if he 
thinks in hectares, he says 9.13 hectares; but if he 
would rather deal with square metres, he says 91,300 
sq. metres. 

Again, the simple relation between the units of 
length, volume, and mass is of great value. Water 
is universally employed as the standard medium to 
which the densities of solid bodies are referred; hence 
the importance of the fact that a cubic decimetre of 
water weighs one kilogram, or one cubic centimetre 
weighs one gramme. Given a table of specific gravi- 
ties, the user of the metric system simply multiplies 
the volume of a given substance by the specific 
gravity, and obtains the mass in one operation. We, 
on the other hand, have first to select the unit of 
volume, then to look up the density of the substance, 
and to multiply the volume by the density and the 
product by the mass of the unit volume of water. 
This involves twice the labour, with far greater 
liability to mistakes. To reduce the labour, we find 
in our so-called pocket-books numerous tables, givin£ 
not merely the specific gravity of substances—all that 
is required on the metric system—but the weight of 
a cubic foot as well. If our volume is in inches, W€ 
have to remember that there are 1,728 cubic inches 
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in a cubic foot, and to divide by that awful num- 
ber. More often than not the volume is in inches. 
But in many cases the weight per cubic foot is in 
pounds, when we want tons, or ounces, and vice 
versá, and a further reduction becomes necessary. 
Again, many things are (in our notation) habitually 
expressed as regards one dimension in one unit, and 
as regards another, in another unit. So we find tables 
for sheet-iron, let us say, giving the weight of 1 sq. 
ft. by 1 in. thick, 4 in. thick, and 1/10 in, thick; also 
I ft. long by I in. square, and so on, ad infinitum. 
The metric man is independent of all these refine- 
ments; all dimensions are expressed in the same 
units or in decimal multiples of them, and he needs 
only one table—the specific gravity table. Even to 
remember that a cubic foot of water weighs 62.3 lb. 
requires an effort. It is perhaps easier to remember 
that a cubic foot of water weighs 1,000 oz., and to 
divide that number by 16 when we want pounds. 
Unfortunately it is not true; accurate determinations 
carried out by the International Bureau of Weights 
and Measures show that a cubic foot of water, as 
mentioned above, weighs 996.6 oz. The difference 
may not be material, but it exists. Now, in the case 


of the metric system, it has been proved by most 


arduous and protracted investigations that whether 
by good luck or good management, the difference 
between the mass of a cubic decimetre of water and 
that of one kilogram is infinitesimal. 

Having now discussed the characteristics of the 
"metric system, it remains for us to consider whether, 
and why, we should adopt it for all purposes in this 
country, and what disadvantages are alleged in 
opposition to this course. | 

The difficulties, the loss of time, and useless labour 
entailed by the continued use of our existing carica- 
ture of a system of weights and measures, have 
already been incidentaly touched upon. These 
difficulties are met with in almost every walk in life, 
and are first experienced in early youth, when we are 
taught to reduce all sorts of compound quantities in 
a variety of ways, at an immense cost in mental 
wear and tear, and a serious loss of time. There is 
so much to be learpt nowadays even to attain to the 
average level of information, that it is madness to 
waste valuable time at our most receptive age on 
hack-work of this kind. It has been argued that the 
mental training is good for the child, like the study 
of the dead languages, but are the German and 
French children less mentally alert than our own? If 
so, how is it that we are so hard pressed by foreign 
competition? The drudgery involved in this futile 
description of mental gymnastics, more akin to the 
treadmill than to the cricket-field, inspires the child 
with a distaste for anything in the shape of figures, 
which often persists throughout his life. He does 
not even remember the heterogeneous units that he 
has to juggle with. How many of us can form an 
idea of the area of a square rod? How many square 
yards are there in a square rod, pole, or perch (we 
even give it three names!), or how many in an acre? 
What is the length of side of a square acre? How 
many different kinds of gallon are there, or how 
many quarters? How many grains in an ounce? 
The British ton is not equivalent to the American 
ton, as many a trader has learnt to his cost. The 
only connection between the inch and the ounce is 
their common derivation, nominally, from the Latin 
uncia, meaning one-twelfth; but the ounce of com- 
merce is one-sixteenth of a pound. The troy pound 
is lighter than the avoirdupois, but the troy ounce 
is heavier than the avoirdupois ounce. If this sort 
of thing, which could be extended indefinitely, 
affords good mental training for children, their 
minds must surely be constituted in a peculiar 
fashion; we never hear of adults taking up their 
table-books for a little mental exercise—the onlv 
sensation excited by such an occupation is profound 
disgust. | 

It may be objected that decimals are difficult; this, 


however, is not the case. Decimals are simpler than 
vulgar fractions, and almost as simple as whole 
numbers. They are not well taught in this country, 
partly because there is not the same inducement to 
teach them as in metric countries, or even in coun- 
tries where decimal coinage is in vogue. This 
trouble would very quickly right itself when the 


metric system was adopted. The time saved in 


teaching compound arithmetic and complex units 
would be far more than sufficient to allow of teach- 
ing decimals properly—out of comparison, in fact. 

It is not only in childhood, however, that the waste 
of time and mental effort is incurred; the amount of 
time and labour spent in office work, due to the use 
of our units, is enormous, and the opportunities for 
mistakes are unlimited. Obviously, this clerical 
work is costly, and unnecessarily increases the cost 
of our manufactures, thus helping to handicap us in 
the world's markets. It also increases the cost of 
goods to us that we purchase from abroad.  Fur- 
ther, the openings for dishonest dealing afforded bv 
existing methods of measurement are notorious and 
inevitable; inspectors of weights and measures have 
forcibly emphasised this unfortunate fact. There 
are no fewer than 200 weights in actual use for 
selling corn; the stone may mean almost anything, 
and every county has some local measure of its own, 
the diversity of units being almost incredible. Any 
attempt to standardise existing units would be a 
heart-breaking undertaking, and the inspectors con- 
fess that they make no attempt to suppress the 
numerous illegal measures of which they are aware 
—to do so would be to handicap an inspector's dis- 
trict in competition with others. The only way to 
secure uniformity is to introduce a system differing 
entirely from existing units; and this requirement is 
admirably fulfilled by the metric system. So well 
is this understood by business men, that as long ago 
as the year 1900, forty Chambers of Commerce, 
twenty-nine Town Councils, eighteen Trades Coun- 
cils, and numerous other public bodies had passed 
resolutions in favour of the adoption of the metric 
system. 

In 1903 the following questions were sent in the 
form of a circular letter to the headmasters of the 
principal public schools: — 

1. Are you in favour of the adoption of the metric 
weights and measures in this country? 

2. Should not decimals be taught concurrently 
with simple notation ? 

3. What, in your opinion, would be the time a 
scholar would save in learning arithmetic if the 
metric weights and measures were substituted for 
our present weights and measures, and if compound 
addition, subtraction, multiplication and division 
were dispensed with? 

Out of 221 who replied, 212 expressed unreserved 
support of metric weights and measures; 197 stated 
that there would be a considerable saving of time 
if the metric system were substituted for the British. 
Of these, 161 estimated it at 1 year, 30 estimated it 
at 2 years, and 6 estimated it at 3 years. 

In 1914 a circular was addressed to Chambers of 
Commerce asking their present attitude towards the 
adoption of the metric weights and measures. Of 
the 41 who replied, only one was opposed to it, and 
one expressed an opinion favourable to decimal 
coinage. | 

But it is not only in respect of our internal trade 
that we are at a disadvantage. Our enormous 
foreign trade, amounting in all to about 1,300 mil- 
lions sterling annually, is carried on very largely 
with countries using the metric system, in spite of 
the disadvantages entailed by the use of British 
units. In this connection, there is serious risk in 
declaring value to foreign Custom Houses; a heavy 
fine is imposed if a mistake is made in converting 
from British to metric units, even if the error is in 
excess, and they will not accept statements in our 
units. It is not to be expected that foreigners, 
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accustomed for years, or all their lives, to metric 
units, with their simplicity and convenience, will take 
the trouble to learn our complex system.“ This 
applies not only to the Customs, but also to the pur- 
chasers, who naturally give the preference to goods 
measured in units which they understand. We can- 
not, as formerly, dictate to our foreign customers 
what they shall take; we must now provide what they 
will accept, and our units are to them a foreign 
language. For years our foreign consuls have been 
urging upon us the pressing need for the adoption 
of the metric system, if we wish to retain, let alone 
increase, our trade. 


(To be continued.) 


INSTITUTION OF ELECTRICAL ENGINEERS 
(BIRMINGHAM LOCAL SECTION). 


ON Wednesday, October 27th, Lieutenant-Colonel J. F. LisTER 
delivered his address as Chairman, on the application of elec- 
tricity to military communications. The following is an 
abstract of the address :— : 

If we look on an armed force in the field, such as the 
British Expeditionary Force in France, as bearing some sort 
of analogy to a living organiem, then we may say that the 
Signal Service takes the place of the nervous system, and 
the General Officer Commanding in Chief that of the brain. 
Just ав the nerves of the organism report to the brain the 
information about the outside world obtained by the senses, 
and flash back the decision of the brain which sets the whole 
organism in motion, so reports of the enemy’s activities on 
every side are forwarded to general headquarters by the 
signal service and the orders to move transmitted outwards 
again to the units of the army. 

due available means of communication may be given as 
under :— 

(a) Dispatch riding is the time-honoured method of circu- 
lating orders to an army, and may be done by any available 
means. In practice, in a civilised country, the motor bicycle 
may be eaid to have superseded all other means of carrying 
messages. 

(b) Visual signalling may be done in many ways, but can 
be practically neglected under the circumstances of the pre- 
rik campaign, as any movement is bound to draw artillery 


re. 

(c) The vibrator with light equipment is used for communi- 
cations from the divisional to the brigade and battalion head- 
quarters. 

(d) The vibrator with heavy equipment (cable section) is 
used for communication between the corps and the divisions, 
and any other places where required. The cable is carried in 
two-mile drums—four drums on a wagon—and is paid out and 
picked up from the wagon. It can be laid at the rate of three 
miles an hour in ordinary country. When required to be 
used with ordinary D.c. telegraph sets, it is necessary to pole 
the cable or tie it up to trees to protect its insulation. 

(e) Air-line is a light equipment which consists of bare 
wire, carried on insulators, supported by a portable pole. It 
can be erected at the rate of a mile an hour in ordinary 
country, and, by employing a suitable number of detach- 
ments, a long line can be erected in a very short time. It is 
eminently suitable for ordinary telegraph work, but cannot 
be employed in any area. liable to be shelled by the enemy. 

(f) Light permanent line equipment is provided for line- 
of-communication companies, by which means they can pro- 
duce а good permanent line at the rate of about five miles 
per diem; but in a civilised country it is usually poseible to 
utilise or repair the permanent lines of the country. 

The whole art of a successful signal service is in ensuring 
that communications are preserved intact while the force is 
either advancing or retreating. The signal service exists for 
the use of the staff, and is practically a portion of the staff. 
The officer in charge of signals, therefore, lives with the staff. 
and should be absolutely conversant with all that is going on. 
This knowledge should enable him to forecast probable moves, 
and in some cases to make his arrangements in advance. 

To enable the staff to do its work properly, it is necessary 
for it to work in comfort. and free from fear of interruption 
hy the enemy, во that the normal position of the staff and 
the signal office is some distance behind the troops which 
they serve. When, however, the force is engaged with the 
enemy, it is essential that the general should move up to 
the troops he is directing, and he is accompanied by his 
general staff officers. the other branches of the staff, however, 
remaining behind. This entails the signal office throwing out 
ah advance signal office (usuallv called a report centre), to 
which all messages dealing with the operations сап be 
delivered, and where the general can always be found. 


Omitting the divisional companies, where communication 
is very inuch subject to interruption by the enemy, the 
methods adopted depend on the circumstances under which 
the corps or army finds itself, and it is customary to run the 
first rapid connection by cable, using vibrator, subsequently 
to pole. these cables, and, finally, to рисо by air-line 
if there appears to be any likelihood of their being required 
for more than a day or two. Permanent lines in a civilised 
country are used whenever available, but except in a country 
which has not been occupied by the enemy, the necessary 
repairs will probably be found to be too extensive to be under. 
bcn by signal units attached to the fighting units, and will 
have to be left to communication companies in the rear. 

Where permanent lines are used, very great care indeed is 
required to ensure that all circuits leading into the enemy's 
lines are disconnected from the communications of the army. 
In the case of a vibrator, it is not sufficient merely to cut the 
permanent lines, but a whole bay must be let down.  In- 
stances have occurred in this campaign of an instrument in a 
British signal office tapping out a German message, and 
during several weeks of last winter the Germans themselves 
lit a whole town in the British lines by high-pressure current 
from a neighbouring town in possession of the Germana. 

Using ordinary direct current, the signals are produced at 
the other end by the attraction of the armature of an electro- 
magnet, the signals being read by the duration of time be- 
tween the two clicks made by the armature on being attracted 
to the poles of the magnet, and on being released on the 
cessation of the current. A set made up in this way is 
known аз а single-current set; but it is obvious that to work 
a set of this description over any distance would entail prohi- 
bitive battery power, and, therefore, a relay is introduced at 
the receiving station. It is possible to employ duplex work- 
ing, but in practice quadruplex is usually impracticable in 
the field owing to the high standard of insulation required 
in the lines. Furthermore, military traffic differs from ordin- 
ary commercial working, in that periods of greatest pressure 
are usually in one direction only. To enable heavy traffic 
to be dealt with on the lines of communication, Wheatstone 
is the most suitable system that can be employed, and full 
advantage is taken of these instruments. | | 

‘The vibrator is an instrument which was specially invented 
for military work. The signals, instead of being intervals of 
silence between sharp and distinct sounds, are given by long 
or short buzzes in a telephone receiver, separated by periods 
of silence. The advantages of this system аге :— 

1. The telephone receiver is extremely sensitive, and, conse- 
quently, a very small current is required. 

2. Vibratory currents will pass through condensers, and, 
consequently, a circuit can be divided into two parts, so that 
ordinary direct currents will pass through one path only, 
and the vibrating currents through the other. This enables 
one lina to be used for two independent telegraph circuits at 
the same time. | 

3. It is easy to produce very high momentary E.M.F.'s by 
means of induction coils, and this, combined with the small 
current required, enables the system to be used on lines of 
a very high resistance and poor insulation without very much 
battery power. 

4. The telephone receiver requires no adjustment. and is 
always ready to receive either strong or weak signals. 

5. The instruments required are light, and the battery 
power is small, consequently, the apparatus is very portable. 

The following disadvantages of the vibrator system are 
obvious :— | mE | 

1. A vibratory current induces similar currents in all neigh- 
bouring wires, so that two vibratory circuits cannot be run 
side by side for a short distance or even connected to the 
same earth, although it is wonderful how a trained operator 
can pick out the signals meant for him, even when the 
induction on the line is very bad. Further, vibrating currents 
induce similar currents on all telephone circuits in the neigh- 
bourhood, seriously interfering with the latter, and also 
enabling messages to be read by persons for whom they are 
not intended. | 

2. Every line has a certain capacity between itself and 
earth, and the capacity increases with the length of the line. 
Vibrating currents will pass through such a capacity and leak 
to earth on a long line, even if it is. well insulated. The 
vibrating system is, therefore, not suited for working on long 
lines, and about 40 miles is found to be the limit for feld 
cable. | 

3. For short vibrator lines it has been found necessary to 
provide single-current sets, which are used whenever cable 
line is down for some time, the cable itself being poled ot 
raised from the ground by tying to trees. This is principally 
to avoid induction in the office. ane for short distances ехсеғ- 
sive batte wer is not required. B | 

Besides Vibrato sets. a portable telephone and vibrator 1: 
used for brigade signalling. and for lineman's work on the 
lines. The additional condenser which is carried in the body 
of the instrument enables the lineman to work an ordinary 
circuit without interfering with signals which are being sent. 
A vibrator line can also be tapped. at any point, and tbe 
signals read. When a vibrator 1s super-imposed on an ordinary 
direct-current set, it is necessary that there should be | 
certain capacity and self-induction in the line between п 
direct-current and the vibrator sets: this is usually inserte: 

specially by means of an apparatus known by the name ot 4 

Separator.“ 
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The instruments used in a signal office are generally carried 
made up, so that connections, upon opening an office, are 
reduced to a minimum. ‘The incoming lines are usually laid 
either on to a commutator or terminal board, so that sets 
may be changed from one line to another without the neces- 
sity of re-connecting the whole office. 

Lightning protectors are carried on the terminal board or 

. baseboard of ins ent sets. 

Besides the main work of the signal service which has been 
slightly sketched above, it is usual when a staff is stationary 
for some period to provide @ small telephone system between 
the various offices, which system very often grows to a con- 
siderable size. Telephones are not suitable for sending mes- 
варез, nor can they be used where firing is going on. 

Wireless forms a special branch of signal work, and it is 
not advisable at the present time to make any mention of 
the methods employed. 

A very important matter remains to be dealt with, and that 
is the organisation of traffic through the various signal offices. 

The details of the system adopted, naturally, vary accord- 
ing to the amount of traffic involved; whether the office con- 
sists of a vibrator set and an operator deposited by the road- 
side, or an army office where many lines come in and a large 
bulk of traffic has to be dealt with, the general principles 
are the same in all cases. As all offices work night and day, 
three reliefs are provided; two are capable of coping with 
the work when the office is stationary, but a third is neces- 
sary to enable moves to be carried out. without interfering 
with communications. The instruments are duplicated, two 
reliefs being fully equipped, whilst the third is not; this 
enables the new office to set up while the old one is still 
working, and when the change is made at the new office the 
old one is dismantled, and brought on. The technical side of 
the work is kept quite distinct in the offices from the traffic 
side. At large offices a superintendent is appointed to look 
after the circuits and instruments, whilst a supervisor is 
required for traffic only. 

Messages are received by a counter clerk, as in an ordinary 
post office, but the signal service being: used for the staff, the 
counter clerk may very often be advantageously placed in 
the staff office itself, where he sits next to the staff clerk, 
who registers all messages sent and received by the staff. The 
counter clerk dates, codes, and numbers, counts the number 
of words, and then passes the message on to the supervisor; 
the supervisor enters the number, adds the prefix, which 
denotes where the message is to be sent, and passes it to the 
operator. This arrangement is required, as in a military tele- 
graph office the circuits may be continually altered, and a 
supervisor's duty is to keep in touch with this; he is often 
the only man who knows by what route a message to a given 
unit can be sent. When the message has been sent by the 
operator, it 1s p^ssed to a clerk who completes the record of 
that message and files it. 

The record-lerk also records received messages, files one 
copy, and sends out а copy to the addressee. ` 

ispatch riders are either worked practically as a separate 
office, or are considered as an alternative circuit, and noted 
accordingly. 

At the conclusion of his lecture Colonel Lister described, 
with the aid of a highly interesting diagram. the telegraphic 
arrangements of a recent battle, giving a realistic idea of the 
complicated and elaborate nature of the telegraphic service 
employed in the field. 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


Electric Contact Strips. 


In order to enable the wording of electric signs to be frequently 
changed, and to enable one to use lamps, appliancee, &c., at various 
places in & room without the use of long flexible conductors, a 
novel form of continuous contact strip ha« been developed by the 
CHASE ELECTRIC Co., of Chicago, III. These strips are made in 
various forms for mounting on the fronts of buildings, attached 
to the framework for roof advertising signs, «c. They can also be 


Fig, l.— ELECTRIC CONTACT STRIP, 


used to form slotted contact mouldings embedded in interior walls 
of buildings. They are made in unit sections, which can be joined 
together by means of jointed steel sections. Special contact hooks 
enable one to place sign letters or to attach lamps, fane, Ko., at 
any point on the strips. Letters for use with electric signs made 
with these strips are provided with contact hooks, and the strips 


сап also be furnished with a background for the letters made of 
enamelled steel.— Electrical World. 


Half-watt Lanterns. 


It is fortunate that the nature of the half-watt lamp enables 


the fitting to be made more attractive in appearance than was 
possible with the arc lamp, which it is largely replacing. 


\ 


Fic, 2.—INTERNAL FITTING FOR HALF-WATT Lamp. 


In the designa shown in figs. 2 and 3, while due consideration has 
been given to appearance, much thought has also been given to 
mechanical suitability. For outside use the enamelling ia of good 
quality and finish, the ventilation is ample, and the lanterns are 


Fic. 3.—SIMPLEX HALF-WATT LANTERN, 


weatherproof, while the special glass used in the more elaborate 
designs is the result of considerable experiment, and is designed to 
secure the maximum of light with the minimum of glare. 

Messrs. SIMPLEX CONDUITS, LTD., of Garrison Lane, Birming- 
ham, have a considerable number of standard designs of fittings 
suitable for use with the new lamp, including those shown. 


Picture Lighting Fitting. 


A neat device for illuminating pictures, desks, &c., to the best 
advantage has been introduced by the EDISON & SWAN UNITED 
ELEcTRIO LiGHT Co., LTD., of Ponder’s End, Middlesex. It is 


D 


1 


584 


18 in, in length, and takes a Tubolite lamp. As shown in the 
accompanying illustrations, exceptional provision is made for 
adjustments to suit the requirements of each case, consisting of :— 
A, Main tube with serrations free to turn upon the supports Е, 


FIG. 4.—EDISWAN PICTURE LIGHTING. 


‚во adjusting the light as required; в, Revolving ecreen to cut off 
the light at the top of the frame; с, Hinged screen to cut off 
the light at the bottom of the frame and from the wall below ; 
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grate and mounted on endless chains which are moved along by 
sprocket wheels. Air is delivered through the slotted caps of the 
flre-bars; the air supply enters the furnace through the duct р, 
and the air chambers E E, the sloping upper surfaces of which 
are provided with openings A for the delivery of air into the open 
ends of the box-shaped fire bars, 

The supply of air is controlled by hinged triangular-shaped 
dampers (shown at A) which adjust the opening into the ends of 
fire-bars; the shape of the opening is such that the maximum air 
is admitted at the front where fresh coal is being fed, and 
resistance to air admission is greatest, while at the back where the 
the fire is thin, minimum air supply is given. 

This arrangement gives exact regulation of the air supply at any 
time. 

The fuel is delivered to the grate from a hopper in the ordinary 
way, and the whole machine, being mounted on wheels, can be 
withdrawn if required. 

It will be noted that the box-shaped fire-bars gradually open as 
they pases over the rear sprocket wheels, close again at the bottom, 
and open again in passing up round the front sprocket wheels 
Thus, with the bars mounted one way, the ash and clinker will be 
trapped at the back in the bars, and finally discharged at the front 
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Fics. 5 AND 6.—DETAIL DIAGRAMS OF PICTURE LIGHTING FITTING, J 


D, End plates to cut off the light at the sides. We are informed 
that fittings of this type have been installed in the choir stalls at 
Westminster Abbey. 


Underfeed Travelling Grate Stoker. 


In our last iesue we mentioned that the new boilers installed 
at the Limehouse generating station of the Stepney Borough 
Council were of the travelling grate pattern, manufactured by the 
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of the grate, while, with the bars turned in the opposite direction, 
the ash is discharged at the back in the asual way. 

No dumping bars, such as are necessary to seal the end of 
the chain-grate stoker are required, and there is no tendency for 
the cliaker to agglomorate in masses. 

At the back end, the stoker is sealed from the passage of air from 
the boiler house by the plate F; the sides of the stoker are also 
air-sealed. These grates burn not only bituminous coals, usual in 
chain-grate practice, but also coke bre zə, anthracites, and other 
coals with a minimum of volatile matter. 
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Fics. 7 AND 8.—SECTIONAL VIEWS OF UNDEBFEED TRAVELLING GRATE STOKER. 


UNDERFEED STOKER Co, LTD., of South Place, Е.С. The grates 
are built in two ways, which differ only in the resulting method 
of dealing with the ash carried over the back of the grate. They 
consist of a number of specially-shaped fire-tars placed across the 


The advantages at the present time of burning coke breeze were 
recently referred to by Mr. Bowden when referring to the economies 
effected by his company (the South Metropolitan E.L. and Power 
Co.) by its use, the grates employed being of the type described above. 
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CORRESPONDENCE. 


Letters received by us after 5 P M. ON TUXSDAY cant appear until 
the following week. Correspondents should forward their ommuxi- 
cations at the earliest posible moment, No letter can be published 
unless we have tha writer's name and address wm our possession, 


The A. E. G. Meeting. . 


It is astonishing at the present time to note the apparent unoon- 
cern with which English manufacturers of electrical goods view 
the heavy importations of finished electrical machinery from 
neutral countries. 

A few days ago I purchased some half-watt lamps, and was sur- 
prised to find Made in Holland” indistinctly stamped on them. 


At the eame time I was offered a motor made by a firm who trade . 


under a very Eoglish-sounding name, but whose birthplace I found 
was a Swedish works. 

Ample confirmation of the statement of “ Union Jack,” in his 
last week's letter, can be found by carefally studying the 
personnel of a firm who are at the present time opening several 
branches in England. : 

Previously to the war, almost without exoeption, their branch 
managers occupied similar positions on the staff of a large German- 
owned electrical company in this country. 

I have noticed that up to the preseut time the firm in question 
have refrained from any extensive advertieing, which is somewhat 
strange, seeing that their circular-letters state exoeptional oppor- 
tunities for quick deliveries, & matter of great importanoe to power 
users at the present time. 

It would be extremely interesting to know if the B.E.A.M.A. 
have satisfied themselves as to the real origin of this company, 


especially with regard to its financial support. 
! Tariff. 
October 18th, 1915. 


Allow us to thank Auti-Humbug for his patriotio letter 
which appeared in your last issue. We hope, with him, that this 
correspondence will not fizzle out, but will grow—with or without 
the help of a leading article—so insistent, that all your readers 
will awake to the fact that to trade with these firms is an act of 
treachery to their country. 

Perhaps it is not generally known that grenades have been 
picked up in our trenches in Flanders with the Jettere A E.G. cast 
on the cases. We have seen a photograph of these grenades and 
have been hoping to see it reproduced in youroolumns. We do not 
know if-it is possible to obtain one of the spent bombs from the 
front, but we are trying, aud if successful, we will send it to the 
B. E. A. M. A., as an exhibit at one of their meetings. 

In the meantime, we wonder if the "British " staff of these 
German concerns, whom Auti-Hum bug, so rightly chast?ses, 
really like the idea of working for, and taking money from, a firm 
who are helping to kill our brave soldiers. 

With regard to Anti-Humbug's strictures regarding the 
want of patriotism of electrical contractors, we think he is 
entirely mistaken. It is true a few of the smallest firms may be 
in the Teutonic clutches, for it is, or was, one of their tricks to 
allow a small firm to run up a large credit account, and then, 
onoe їп the toile, they were allowed to continue to exist, on the 
condition of being bound hand and foot to their German 
master. 

We cannot speak of the E.C.A. We believe, however, the 
individual contractor is as patriotic as the average Britisher, and 
if the contractor has grown into a hahit of buying German-made 
goods, it is chiefly the fault of the Beitish manufacturer who has 
allowed the agents for the foreign-made article to have a monopoly 
of push and go. 

Oar own position was clearly set out in a letter you were good 
enough to publish in your issue of October 22nd, aud 
Auti- Humbug may be interested to learn that we have the 
satisfaction of knowing that this letter was the means of 
persuading at least one firm to discontinue supplying the Electrical 
Co. with their goods. 

The electrical manufacturers and contractors could, in a few 
short weeke, close the doors of every Garman electrical firm now 
trading in this country. Let us not only shut the doors but 


keep them shut. 
E. P. Allam & Co. 
London, W.C., October 30th, 1915. | 


With reference to the correspondence in your columns 

ing the A.E.G. C». and its subsidiary companies trading in this 
oountry as the Electrical Co., Ltd., and the Electrical Co. of South 
Africa, Ltd., it may perhaps interest your readers to know that a 
member of our staff has in his possession a German shell nose 
picked up on the battlefield, with the identification mark “A E G., 
1914." Apart from the fact that we permit enemy concerns to 
earn in this country the money to pay for munitions to be used 
against us, the date (on the shell) ia significant, 


The Wilson-Wolf Engineering Co., Ltd. 
Bradford, November Ist, 1916. 


The Institution and Alien Enemy Members. 


With reference to the communication from Station Engineer,” 
probably naturalised alien enemy members of our Institutions and 
clubs who have duly paid their subscriptions cannot legally be 


exoluded, though there is no reason why it should not be brought 
home to them that th-ir presence is not desired. Sme of these 
people seem to be ех :вейіпеіу thick-skioned ; but persons of 
German birth should remember hat they come of what has proved 
to be a criminal and, brats! breed, эпі should be sufficiently 
&shamed of their origin to stay home for the pree- nt. 


John E. Gray. 
London, S.W., October 81st, 1915. . 


While it is impossible not to sympathise with a " Station Engi- 
neer's " desire to eliminate the unweloome attendance of Germans 
at the meetings of the Institution, “ A.M.LE.E. " ia, no doubt, right 
in his contention that naturalisation must not be treated as а “scrap 
of paper,” and that naturalised Teutons must, therefore, be allowed 
to attend if they so desire. Here, however, is the orux, for it is 
impossible to imagine that any one of German origin po 
ordinary gentlemanly instincts would desire to force his unweloome 
personality upon a British gathering under present circumstances. 
Indeed, only recently one of the most prominent and popular 
members of the electrical induetry, & man of German birth but 
acquired British nationality, wrote saying that till the war was 
over he intended to abetain from appearing in public, and from 
attending апу gathering where his presence might offend British 
susceptioilities. Sach considerate feeling does this individual 
credit, and the unfortunate attitude of other electrical personages 
of German origin, in appearing in public, apparently on every 
possible occasion at the present time, is only proof that no amount 
of naturalisation is sufficient by itself to convert a pachydermatous 


` Teuton into an English gentleman. 


M.Insts. C. and E. E. 
October 30th, 1915. 


With reference to “Station Eogineer's" letters on this subject, 
may I commend to the Council of the Institution the following 
notice that has recently been put up in tbis club by order of the 
Committee :——" О wing to the natural anxiety of the members of 
this club in the present crisis, it is suggested that members who 
have been subjects of any country which is at war with this 
country, would exercise a wise discretion by abstaining from the 
use of this club during the period of the war, in the interests alike 
of their own comfort, and that of others.” 


A Member. 
Junior Carlton Club, Pall Mall, S. W., 
November 1st, 1918. 


Decimal Coinage and the Metric System. 


Following our communication which you were good enough to 
publish in your last issue, we ought to have made a more clear 
statement regarding decimal coinage. We had in our minds the 
adoption of the franc, We are not in favour of adopting any other 
basis value than the English £ sterling, but, subject to this, we 
see little or no objection, and a most decided advantage and con- 
venienoe, in decimalising this, especially аа the florin is already the 
tenth, and the smaller amounts could easily be fitted in. Such 
modification might, ia our opinion, form the matter of early 
legialative action. In regard to the metrio weights and measures, 
however, we submit that the process of evolution which is now 
taking place should be allowed to go on, and that those who, like 
ourselves, are constantly dealing with clients who use the metric 
system, should be careful to interpret our British weights and 
measurementa in metric weights and measurements. 


W. Sisson & Co., Ltd. 


W. Sisson, Chairman, 
Gloucester, Norember 1st, 1916. 7 


[As regards decimal coinage, we quite agree with Mr. Sisson, 
but we believe it to be important, under the conditions created by 
the war, to speed up the process of evolation.—Eps. ELO. REv.] 


LEGAL. 


WORKMEN'S COMPENSATION. 


IN the City of London Court, on Monday, before his Honour Judge 
Atherley-Jones, K O., Arthur Motley, electrician, of Woolwich, 
brought an action under the Workmen's Compensation Act against 
the Ooean Aocident and Guarantee Corporation, to recover damages 
for the loss of a portion of one of his legs. 

Mr. J. P. Morle appeared forthe plaintiff, and Mr. Herbert Smith 
for the d: fendanta. 

It seemed that the plaintiff had been employed by George Driver 
and Son. High Rad, W'llesden Juncti-n, but ав they were insured, 
and had gone bankropt, the proceedings were brought against 
their insurance company. The ir jury of which tbe plaintiff com- 
plained occurred on February 27th, 1911. when he knocked hie 
knee upon a stool on which he was working. Ні: left shin was 
severely injured, and plaintiff had ben paid £1 а week as com- 
pensation. The shin caused him trouble, and the -doctors had 
scraped it, but three years’ afterwards the leg was amputated below 
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the knee to get rid of the periostitis which had formed. In 
O tober, 1914, the insurance company provided him with a wooden 
leg, at a cost of 18 guineas, and they had hoped that that would 
have ended matters. The plaintiff was still unable to do any work, 
and he could not wear the wooden leg. He was a skilled elec- 
trician. Some of the nerves went wrong, and he was of opinion 
that he could not work, although the doctors thought he could, 
The present application was on behalf of the insurance company to 
reduce the £1 a week to 10:.a week. It was in the interests of 
the plaintiff, it was urged, that the Court should put pressure on 
plaintiff to get back to his work, and the parties had decided 
that the defendants would pay £340, and £60 for costs. 
Plaintiff was willing to accept that, and an order was made 
accordingly. 


WELLS, RAYNER & Co., LrD., v. Bovis, LTD. 


THIS matter was, by censent of the parties, referred to Mr. Albicn 
T. Snell, who was appointed Special Referee under an Order of the 
High Court of Justice, dated April 28th, 1915. Plaintiffs claimed 
£254, balance due in respect of various installation work carried 
out in different parte of London, and for goods supplied, between 
July, 1911, and May, 1914. Defendants counterclaimed for £33 
special discounts which, they said, had been orally agreed upon 
and for £298 in respect of alleged overcharges. Plaintiffs said 
ie the cash discount was never agreed to, and denied the over- 
rges. | у 

Mr. SNELL, after hearing the evidence and examining the 
various documents and accounts роб, in, also surveying the 
principal installations, gave jadgment to the following effect : — 
Defendants were not entitled to the sum of £33 or any sum as 
special rebate or discount; plaintiffe were entitled to £187 from 
defendante in full settlement of the matters in dispute ; defendants 
to pay Arbitrator's fees and expenses of the reference ; defendants 
to pay their own coste, aud to pay the plaintiffs their costs of the 
counterclaim and three-fourths of their costs of the action and 
reference. x 

Messrs. Swann, Hardmann & Oo. acted for the plaintiffs. 


AUBLETT HARRY & Co, LTD., т. DRESDENS. 


In the Lord Mayor's Court last week, before the Recorder and a 
jury, a claim was made by Aublett Harry & Co., Ltd., general and 
electrical engineers, 53-55, Curtain Road, against Mesars. Dresdens, 
Army clothing manufacturers, of Sandy's Row, for £38 168. 8d., 
the price of an A. H. electric cutting machine supplied. Mr. R. J. 
Willis appeared for the plaintiffs, апа Mr. S. Duncan for the 
defendants. The plaintiffs in May last supplied the defendants 
with an А.Н. electrical cutting machine at £38 16s, 8d. It 
was to be on trial for a period of seven days. Some time after 
delivery of the machine a telephone message was received stating 
that it was not in working order, Upon the plaintiffs’ engineer 
calling at the defendants’ place the machine was found to be 
working and too busy to be spared for examination. Mr. Vincent, 
the defendants’ representative, had said that the machine did not 
quite suit their work, and asked the plaintiffs to quote for the 
supply of a Crescent band knife cutting machine. This was done 
at £78 odd. The terms for the supplying of the more expensive 
machine were under discussion for some time. The plaintiffs 
agreed, in the event of an order being placed for the band knife 
machine, to allow the full value for the electrical cutter provided 
it was returned at once in good condition. The defendants, how- 
ever, never gave the order for the new machine nor paid for the 
one supplied. Several applications were made for payment without 
success. Finally the matter was placed in the hands of the 
solicitors for collection, and then the defendants, through their 
solicitors, wrote stating that no order was given nor was the 
machine purchased, that it was sent in on appro., and was uneatis- 
factory from the commencement. The defendants had requested 
the removal of the machine, which had not been done. The plaintiffs’ 
contention was that althongh the machine had been delivered on 
appro., under the Sale of Goods Act, a reasonable time had elapsed 
in which the defendants could have returned the machine if not 
approved. For the defence, it was said that the electrical cutter 
which the plaintiffs had supplied was not satisfactory. It would 
not do the work it was represented to do. It was supposed to take 
a 3-in. lay of material, and would only take 1j in. Negotiations 
for a more expensive machine had broken down. The plaintiffs 
were informed that the machine they had supplied was of no use 
for their purpose, and it had been returned to them but brought 
back by the plaintiffs’ mechanic. 

The jary, after hearing the evidence, returned a verdict for the 
plaintiffs, for whom judgment was entered, with coste. 


— — 


Brown v. Mayor, &., oF LAMBETH. 
In the King’s Bench Division, before Mr. Justice Avory and Mr. 
Justice Lush, on Oc'ober 27th, an appeal was heard in which the 
laintiff complained that the County Court Jodge was wrong in 
Bolding that there was no evidence of negligence on the part of 
defendants, and that the onus of proving negligence was on the 
laintiff. Plaintiff also submitted that the Judge was wrong in 
w in refaving to let bim give evidence that the electric lamp 


which was extinguished at the time of the accident (a collision of 


a taxicab with it) was defective, The Court dismissed the ap; eal. 
A full report of: the hearing will be found in the Times for 
October 28tb. 


WAR ITEMS. 


Russia after the War.—Speaking as chairman of the 

ussian Corporation, Ltd., in London last week, Mr. A. W. 
Tait referred to the need of immediate British action in 
order to prepare to take advantage of the new atmosphere 
in Russia, as under. We reproduce the extract from the 
Times“: — There was no doubt that the feeling which 
existed before the war for closer union and relations between 
the two countries had been, and would be, more strongly 
cemented during the present period of trial. Russia was a 
country of vast resources and enormous capabilities for 
rapid development provided it was supplied with the neces- 
sary financial facilities and expert advice and assistance. 
The enormous hold which Germany had obtained.on the 
industry of Russia through the assistance and co-operation 


' of its large industrial banks and financial syndicates, backed 


up with the necessary technical and financial experience in 
developing and managing enterprises of all classes, particu- 
larly railways and public utility and public service corpor- 
tions, was only too well known. If this country was to 
vender the assistance to Russia after the war which it 
expected and required, it would be necessary for the financial 
interests of this country to proceed immediately to put their 
house-in order, so that they could provide that financial 
and expert assistance for the development of Russian in- 
dustry; otherwise, it would surely slip back into the hands 
of the Germans, who previously largely controlled the com- 
mercial development of Russia. By a proper association of . 
the financial interests of this country, backed by the technical 
and commercial experience which they could readily obtain 
and enlist in their service, this country would be able to 
forestall the approaches which would undoubtedly be made 
by.the enemy in their own self-interest after the war, and 
enable Great Britain to obtain the concessions for, and to 
assist in the development of, large enterprises of a thoroughly 
sound and public nature. If the financial institutions of 
this country could only be got together in the manner which 
he had indicated, and which he strongly advocated that thev 
should do without delay, they would be enabled to establisn 
their position and influence in time for the large amount of 
economic development which was waiting for them in 
Russia after the war." Lord Ffrench is also reported to have 
testified from personal experience to the control exercised 
by Germany before the war over Russian industry, and he 
remarked that if this country did not at once proceed to 
“© put its foot down," the Germans would, after the war, get 
back into their predominant position in Russia. s 

Australian Government and its Contractors.—The ‘‘ Mel. 
bourne Age for September 17th states:—'' A week or two 
since the Federal Attorney-General requested the Victorian 
Government, the Postal Department, the Municipality oí 
Sydney, and other public bodies who have entered into exten- 
sive contracts with Messrs. Siemens Bros., which has con- 
tracts amounting to considerably over .£1,000,000 with these 
bodies, to make out a case why the importation of these 
goods should not be prohibited. Letters have been received 
from the Town Clerk of Sydney and the Postal Department, 
but none from the Victorian Government. As the latter is 
the biggest contractor, it having entered into a contract for 
the electrification of the railways with Messrs. Siemens 
Bros., Mr. Hughes stated yesterday that he was unable to 
arrive at any decision in the matter until he heard from the 
State Government. ‘ The position in regard to Falk, Stadel- 
mann is also receiving very careful attention,’ added Mr. 
Hughes. ‘It would appear that this firm, which is one ot 
the principal suppliers, if not the principal supplier, of incan- 
descent mantles, chimneys, globes and other lighting sun- 
dries, is, though registered in England, almost entirely 
owned by Germans. According to the representations made 
by those in the trade, it is asserted that unless importations 
are permitted from this firm a most serious position will 
arise. Mr. Hughes went on to say that while desirous of 
ео German firms, whether masquerading under 
the guise of British registration or not, he was anxious that 
the convenience of the public should be consulted. Agcord- 
ing to his information, it was impossible to obtain incan- 
descent mantles in sufficient quantity from sources not 
dominated by German influence. 

Manchester Corporation and Enemy Contractors.—The 
Manchester City Council, on Wednesday last week, 
unanimously adopted a resolution to the effect that 
no contract should be entered into by the Corpora- 
tion with any person of German or Austrian nation- 
ality, and no contract should be made with any firm 
or company whose subscribed capital (whether Б” 
shares or otherwise) was held or controlled to the extent 
of one-third or upwards by persons of German or Austrian 
nationality. Alderman Walker moved the resolution, and 
Councillor West, who seconded, said the time had arrived 
when a municipality like Manchester should give a lead. 
Alderman Bowes, chairman of the Tramways Committee. 
said that certain commodities were entirely in the hands of 
firms whose capital was to a large extent German. His 
Committee had made purchases from one such firm, ani 
the Board of Trade had offered no objection. Alderman 
Walker said the resolution would not, of course, have any 
effect on the international situation. It simply meant that the 
Manchester Corporation declined in future to place any 
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contracts with persons or firms of German or Austrian 
nationality.—The resolution was carried, as stated. 

Electrical Men Wanted.—It is stated in the Times ^ 
that motor mechanics, boiler makers, mechanical and elec- 
trical fitters and telephone linesmen, between 19 and 40 
years of age, are wanted at 8s, 2d. per day, and all found, 
with the usual separation allowances, for service in the 
new Corps of the Royal Engineers which is being raised 
for transportation purposes on the canals of France and 
Belgium. Recruits are being selected by the Mercantile 
Marine Service Association, of Liverpool, for the War Office, 
and applications should be made to the Association at Tower 
Buildings, Water Street, Livernool. 

What is a British ” Firm? Australian Definition.—In 
connection with the establishment of a Melbourne Metal 
Exchange, the ‘‘ Australian Statesman and Mining Stan- 
dard " says that, although the formal opening had to be 
pene the  Federal-Attorney General, Mr. W. M. 

ughes, announced early in September that on and after 
September 6th, and until the Exchange was formed, all 
sales of metals and of certain specified minerals must be 
made неш the Exchange and must be registered with 
the AttOtney-General. A copy of the contract, whether letters, 
cables, or formal agreements, together with a declaration of 
accuracy, to be registered within 48 hours in Victoria, and 
in the case of other States 48 hours after providing for the 
ordinary course of postage. Three sub-committees have 
been, and still are, engaged in drafting rules and regula- 
tions; these represent respectively producers, buyers and 
sellers, and consumers, and their object is to create such a 
scheme as is likely to work smoothly and not require speedy 
amendment. Our contemporary states that the Attorney- 
General has approved of the following definitions of 
“ British Firm" and ‘ British Company -A British 
Firm is defined as one all the partners of which are British 
subjects; and a majority of the partners of which are natural 
born British vs end and approved by the Federal Attorney- 
General. A “ British Company " is defined as a company 
incorporated in the British Dominions, all the directors of 
which are natural born British subjects, and at least four- 
fifths of the shareholders of which are British subjects resi- 
dent in the British Dominions. At least four-fifths of the 
capital of such company must be owned by British subjects, 
and the company must not be mainly controlled directly or 
indirectly by the subjects of any foreign country. 
Attorney-General has also approved of the following recom- 
mendations made by the sub-committees:—All export busi- 
ness to be registered. Unsold parcels to be declared, and 
undertakings to be given to register within 48 hours of 
receipt of advice of sale of any portion of the parcel. With 
regard. to business within the Commonwealth, it should not 
be obligatory for transactions which involve an individual 
payment of less than £500 to be registered. In the case of 
Customs’ smelters, chemical works, and similar general 
works, registration may be made monthly. A formal de- 
claration to be made by the Attorney-General throughout 
the Commonwealth, so that all concerned may be acquainted 
with requirements of registration. A proclamation was 
issued in September prohibiting the export from Australia of 
metals, alloys, and minerals unless the consent in writing 
of the Minister is first obtained. 

New Zealand and Inter.Imperial Trade.—A New Zealand 
exchange states that in September a large meeting was 
held in Wellington Town Hall in furtherance of a campaign 
started bv the New Zealand Federation of Chambers of 
Cpmmerce to develop inter-Imperial Trade. The Mayor said 
that the object of the meeting was to prevent, in future, 
British. countries helping to provide Germany with the 
sinews of war. Trade relations with Germany should cease 
for all time. Sir Joseph Ward said that New Zealanders 
should determine not to trade again with the enemy cgun- 
tries. Their policy should be preference to the Mother 
Countrv, to the Sister Dominions, and to the Empire's 
Allies, and he was inclined to say, also to America, which 
had ‘supported Britain and her Allies with 175 millions 
sterling of munitions. Resolutions were carried urging the 
diversion of all the import and export trade formerly carried 
on with Germany to countries within the Empire or to the 
Allied countries, and urging the Government to impose a 
surtax after the war on goods from the present enemy 
countries. 


BUSINESS NOTES. 


Consular Notes, —GREEECE.—TIn his report on the trade 
of the Piræus and district for 1914, Mr. Consul Noroop says that 
the year 1914 opened with all indications of a prosperous concla- 
sion. With the acquisition of new territory there arose an inclina- 
tion on the part of private individuals having a certain amount 
of capital at their disposal to establish industries; and there was 


a sensible increase in the nomber of inquiries for Briti-b- made 


machinery of various kinds, including small turbine planta and 
pumping machinery in general. The trade in motor cars, both for 
private and commercial purposes, increased considerably, and 
several agencies carrying stocks of motor tires and other acoes- 


sories were established at Athens, with branches at the various 
large centres. 

“It was impossible to foresee the paralvsis that would. overtake 
the trade of the country in the shape of a European war. Poesi 
paralysis is too strong a word to use, for up till the date of writing 
the demand for many articles still existe. The difficulty lies in 
the supply, at least from the United Kingdom. Imports into 
Greece from Germany and Austris-Hungary have certainly 
diminished, though they have by no means ceased ; manufacturers 
in the latter countries guarantee to fill promptly 60 per cent. 
of all orders placed with them. The advantageof even this pro- 
portion of the regular trade is,to the Greek importer, of great 
importance : for not only are freights within the Mediterranean 
much nearer the normal rate than they are from British porte, but 
German shippers continue to extend the same terms of credit that 
they gave before the war. On the other hand, British manu- 
facturers who formerly gave credit. or who accepted cash against 
bills of lading on presentation in Greece, now demand either cash 
with order, or a confirmed banker's credit in London to guarantee, 
cash before shipment. To the further detriment of British trade 
with Greek ports, freights are now so high and uncertain that 
businees bas become practically impossible. The result is that 
Greek merchants are being driven into the arms of American . 
exporters for such articles as they can no longer obtain from 
Germany and Austria-Hungary. Strange as it may appear. it is 
nevertheless true that merchants here have found it easier to. 
obtain goods from Germany than from the United Kingdom, 
orders which have been sent there having been executed with. 
great promptitude and without any chavge of terms, the long . 
credits which have always been allowed by German firms being 
still allowed without difficulty or question. Thus a good oppor- · 
tunity has been lost by British manufacturers of securing the 
German trade. 

“Trade continues as usual and the Athens and the Piræus 
markets are both remarkably strong and briek ; money is plentiful : 
and gold cheap, and the retail trade in particular is doing very 
well owing to the large increase in the population of the two towns - 
due to the large number of Greeks and others who have come here 
from Tarkey since the outbreak of the war.” 

The reasons why German and Austro-Hungarian firms bave done 
80 well in Greece are, firat, because they have always been willing 
to suit the requirements of the market in many ways which British 
manufacturers in general have not appeared willing todo. Other 
fantors are the cheapness of their goode, the long credit they give 
(60 to 120 days), prices, including packing c.i.f. Greek port, dis- 
counts, quick delivery of goods, metric system of weights and 
measures, and smart travellers who gauge how much credit can be 
given to firms. And with all this, Greek firms would prefer 
British goods if they could only obtain the same terms as given by 
our rivale. The Greek buyer wanta credit because the Customs 
duties in Greece are very high, and as he has to pay these 
duties before he can get delivery of the goods, he wants time 
before he pays the bill of the exporter. Catalogues should be in 


The commission usually paid to agents in this district for the 
sale of goods, such as yarns and piece-goods (of cotton, wool, flax, 
&о.), is as follows :— 

Manchester and Bradford goods, 1 to 14 per cent. : machinery, 
motor cars, 5 to 10 per cent. The commission is due only on goods 
actually paid for, and applies to all orders whether placed through 
the agent or direct. A local agent has ро responsibility unless he 
acts contrary to instructions. The credit usually given by foreign 
firms through agents is four to six months, and a discount of 24 
per cent. is usually allowed for ca-h payments. Prompt and 
punctual delivery of orders is very e=e-ntial, as local merchants 
have the habit of waiting tothe last moment to give orders, and 
should there be any delav in delivery acceptance is often refused, 
Commission business is in the hands of persons who are energetic, 
but some do not present tbe necessary guarantees of solvency. 
For this reason the following measures should be taken :— 

1. Agents should be entrusted with the collection of sums of 


money in special instances only, and when they can furnish 


sufficient guarantees. 

2. When orders are dispatohed, the firm should ask that the orders 
be signed by the merohant who orders the goods, as otherwise it is 
easy for di- putes to arise as to quality, &o. ; 

3. Bills of ladiog should be sent through а bank, to be delivered 
on paviuent of the goods, or in exchange for a draft, signed by the 
merchant, 

In the latter instance, and in case of non-payment, proceedings 
could be taken, and also application could be made to the court to 
make the merchant bankrupt. 

As a general rule the above steps should be taken; there are, 
Bowers several commission agents in whom full confidence сал. 
be placed. | 

mmercial travellers are not required to go through any for- 
malities in order to be able legally to exerciee their calling in 
Greece, nor are they г quired to take out а licence, provided they 
come and go merely as bearers and receivers of orders. Agente of 
Briti-h firms resident and trading in Greece are, however, required 
to take out trade licences. 

The present is a propitious moment to push trade which has been 
in the bands of our rivals, namely, in textile machinery, aérated - 
water machinery and aoceesories, agricultural machine: y, ploughs, 
engines for steam, gas or oil, pumping and irrigating machinery, 
flour milla, oil miil plant and olive oil presses, water wheels, tur- 
bines. steam and oil tractors, brick and tile machinery, and other 
machinery for industrial and other purposes, eleot rio motors and 
tools of different descriptions. Germany and Austria-Hungary 
were also doing very good business in cast-iron water pipes, iron 
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bars, black and galvanised sheets, wire, iron joists and girders, iron 
bars, angles tees, roller shutters, corrugated iron, &c. 

Austria Hungary has been supplying Greece with more than 
donble in value of the following, compared to British imports :— 
Electro-technical appliances, electric conduction apparatus in 
boxes, electric motore, transformers, switch and contact devices, 
mounted fuses, &., and also imported dynamos, motors, electrical 
fittings, electric lamps, high-pressure cable and transmission lines, 
electrolytic copper. Switzerland is a contributor for bigh- 
pressure wire. Electrical instruments have generally been sup- 
plied by the United Kingdom, low pressure wire by Sweden, and 


transmission lines by Belgium. It is reported that the Minister of 


Communications in Greece has laid a Bill before the Chamber for 
the extension of the lines in Oid Greece and the new territories, 
and the adoption of the newest system and secrecy in communica- 
tion. This change is expected to cost about £90,000. It is further 
stated that tenders will be invited later on. 

The reason of the success of our rivals has been, to a great 
extent, their sending very capable representatives with a practical 
knowledge of their duties, explaining to the buyers all they want 
to know about machines, &o., and ready to agree to any alterations 
to meet local requirements. Representatives of British firms are 
"seldom seen in Greece. There have been many complaints at the 

ess of delivery on the part of British firms which has 
deflected much business from them, and has enabled our rivals to 
step in and seoure trade by prompt deliveries. Buyers in this 
country take time to decide before giving orders, and give the 
order at the latest moment which will allow of delivery, and the 
buyer expects and relies on prompt delivery, otherwise he is often 
subjected to serious losses, 

With the exception of steam boilers, which are principally 
imported from the United Kingdom, all the machinery in the 
factories came from Germany. The reason, according toa Greek 
manager is: German agents visit us daily; they study our req vire- 
ments and give exactly what we want. They inundate us with 


catalogues in French or German—in not a few cases even in Greek. | 


The prices are invariably quoted with delivery in Athens. Weights 
and prices are given in the metric system, so that we can judge to 
a lepta how much we have to pay and, best of all. goods are 
delivered on easy terms, payable at 3, 6, 9 and even 12 months. " 


Catalogues and Lists.—Mrssks. Pass & SEYMOUR 
Inc., Syracuse, N.Y —Illustrated leaflet and priced folder, giving 
particulars of the Mogul or Goliath lampholders. 

THE GENERAL ELECTRIO CO., LTD., 67, Queen Victoria Street, 
London, E.C,— Illustrated and priced folder relating to Magnet 
electrio heating and cooking apparatus—rod type electric fires, 

type ditto, portable cookers and range type cookers ; also an 
lustrated folder, giving prices, o., of Magnet electric hot- 
plates, toasters, electric irons and kettles. 

British THomson-Hovuston Co., LTD., 77, Upper Thames 
Street, London, E.C.—The company has just issued a set of віх 
gummed and perforated poster stamps, advertising in many- 
coloured designs the virtues of Mazda lamps. The stamps are 
intended for use on letters, envelopes, &c., and supplies will be 
forwarded to factors or contractors on application. 

Ер:вомх & Swan UNITED EL&OTRIC LIGHT Co. LTD., Ponder’s 
Eud.— Illustrated circular describing and pricing the Ediswan” 

icture lighting fitting, which is also equally useful for pulpit, 

esk, or orchestra lighting. 

MESSRS. SIEMENS RROS Dynamo WORKS, LTD., of 38 and 39, 
Upper Thames Street, London, E.C., have sent us a very handy 
" Wotan desk pad. A block of memoranda slips, held by a spring 
clip allowing of removal or replacement of slips as required, rests 
on a neat art metal base. А | 

Messrs, HEATHMAN & Co., Parson's Green, Fulham, London, 
R.W.—Illustrated circulars giving particulars and prices of various 
patent ladders, fire ladders and ladder carta, fire extinguishing 
appliances, telescopic ladders and ladder towers, “с, 

MESsSRS. FALK. STADELMANN & Co. LTD., 83/87, Farringdon 
Rosd. London, E C.—Twenty-page illustrated and priced pamphlet 
giving particulars of Efesca British-made wire lamps. In addi- 
tion to the usual lines, types of traction, street lighting and train 
lighting lamps are included, al-o Electra carbon lamps, auto- 
transformers, and Efe ca " lanterns, 

THE ELECTRICAL SUPPLIES Co., 53, Victoria Street, London, 
8.W.—Lesflet announcing that they have arranged to stock in 
their London warehouse a complete range of all sizes and types of 
arc lamp carbons at more favourable prices than those prevailing 
last season. 


Board of Trade Inquiries. — Тһе latest weekly list of 
the B. of T. Commercial Intelligence Branch shows that inquiries 
have been received from home firms for the makers of the fol- 
lowing :— 

Eleotric batteries for pocket lamps. 

El- otro cautery apperatus for euperfluous hairs. 

Knamelled iron shades for electrical purposes. 

Tarns, cotton, for coveriag electric bell-wire, flaxible cords and cables. 

The Commercial Intelligence Branch is prepared to give certain 
information respectirg the followirg inquiries :— 

Russia (Finland).—A firm in Wiborg wishes to get into touch 
with United Kingdom mannfacturers and exporters of electrical 
plant, fittings, and machinery. 

An agent in Helsingforsa wishes to represent United Kingdom 
manufacturers of te hnical and machinery lines. 

Canada.—A firm of ageata in Montreal wishes to obtain agencies 


of United Kingdom manufacturers of mechanical equipment, elec- 


trical equipment, and articles for the mining industry. 
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Book Notices, —'* Technical Papers of the Bureau of 
Mines.“ No. 101.—'' Permissible Explomon-Proof Electric Motors 
for Mines; Conditions and R quirements for Test and Approval,” 
No. 88.— The Radium-Urauium Ratio in Carnotites.” Washing- 
ton : Government Printing Office. 

“Sorence Abstracta," А and B. Vol XVIII, Part 10. October 
25th, 1915. London: E. & F. N. Spon, Ltd. Price 18, 6d. each. 

“Scientific Papers of the Bureau of Standards.” No. 250— 
“ Characteristics of Radiation Pyrometers. Washington: Govern- 
ment Printing Office. · 

Mechanical Technology.” Ву G. F. Charnock. London: 
Constable & Co., Ltd. Price 78. 6d. net. | 

"Overhead Transmission Lines and Distributing Circuits.“ By 
F. Kapper. Translated by P. R. Friedlaender. London: Oon- 
stable & Co., Ltd. Price 16s. net. 


Lantern , Slides.—Tue British WESTINGHOUSE 
ELECTEIO AND MANUFACTURING Co., LTD., of Trafford Park, 
wish it to be remembered that they have a large and varied 
collection of lantern slides at their disposal. These slides they 
freely lend to responsible persons, and the lecture season having now 
commenced, they will welcome applications for the loan of them. 


Bankruptcy Proceedings. — JOSEPH  SWAgNSON 
(J. Swainson & Co.), electrical contractor, C.-on-M., Lancs., and 
Manchester.—November 19ch is the last day for the receipt of 
proofs for dividend by Mr. A. Yearsley, 27, Brazannose Street, 
Manchester, the truatee. 

J. W. and T. W. TATTEBSALL (Tattersall & Tattersall), el sctrical 
engineers, Highgate and Willesden Lane, N.W.—November 13th 
is the last day for receipt of proofs for dividend. Trustee, Mr. E. S. 
Grey, Official Receiver, Carey Street, W.C. 


For Sale.—Particulars will be found amongst our 
advertisements to-day of a number of Diesel engines and a con- 
siderable amount of other engineering and electrical plant and 
material, at the late works at Ipswich of the Consolidated Diesel 
Engine Manufacturers, Ltd., which is for rale by private treaty. 


Fire.— A fire occurred on the premises of MESSRS. 
JOHNSON & PHILLIPS, LTD., Victoria Road, Charlton, last week. 


Liquidation.—ConsoLipaTED DIESEL ENGINE Masr- 
FACTUREES, LTD.—On Tuesday last an application by petition of 
the mujority of the committee of inspection was heard before 
Mr. Justice Ástbnry, asking for the appointment of an additional 
liquidator, or in the alternative for the removal of Sur W. B. Peat, the 
present liquidator, from his office, The summons was adjouraed. 


LIGHTING AND POWER NOTES. 


Aberdeen.—The electrical engineer's monthly statement 
showed that for September the output of the Corporation 
electricity undertaking was 1,061,210 units, compared with 957,650 
for the corresponding period last year, an increase of 103,350 unite. 

Atherton. — IxcREASED OHARGES. — The electrical 
engineer has advised that charges for current purchased in bulk 
be increased at the end of the year, and he has been instructed to 
report further on the matter at a future meeting of the Electricity 
Committee. 


Australia.—ANNUAL REPORT.—The report of the Elec- 
trio Supply Committee of the Melbourne City Council for the year 
ended December 3 Ist last, mentions that the sales of current for 
the year 1914 showed the largest increase of any year in thé 
history of the undertaking. The number of units sold was 
17,163 000, an increase of 2,950,387 over 1913. The revenue for 
the year amounted to £161,788, an increase of £14,433 over the 
previous year, the general expenditure was £79,991, while the 
gross profit was £81,797, and after providing for capital and other 
charges there was a net profit of £21,050. ES 

The capital expenditure for the year amounted to E 105.234. The 
city engineer, in a series of tables illustrating the results of the 
working of the department, shows that the most marked feature 
of the sales for last year was the great increase in those for 


‘power and beating in comparison with thobe for light, being 3328 


per cent. and 2°46 respectively. 

The number of consumers has been increased by 807. The 
motors connected during the year show an increase of 3,260 H.P. 
or 3277 per cent.— Melbourne Age. 


Aylesbury.—LoAN APPLICATION. — The U. D. C. has 
applied to the L G. B. for sanction to a loan of £362 for a new 
cable needed for Government work, and to a loan of £1,600 spent 
in connection with the carrying-out of the E.L. scheme and in 
excess of the loan already granted. 


Bo’ness.—The proposal of the National Electric Con- 
struction Oo. t^ make temporary extensions at the electricity 
works, at an estimated cost of £6,000 to £7,000, under which the 
Council would pay 6 per cent. per annum until it obtains borrowing 
powers, and the two Diesel oil engines to be provided would be 
returned to the company and full credit be all wed, has been 
submitted to the Secretary for Ssotland, who has asked for further 
particulars. A ratepaye-s’ petition agaiost the proposition, and 
asking that sanotion бе not givea, has been forwarded to the 
secretary, who has asksd for the Couaoil's observations on the 
matter, The Т.С. ha: desided, before replying, to ask the Nations! 
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Electric Construction Co. to state specifically whether loss arising 
through temporary expenditure would be charged to capital 
acconnt, and not to the T. C., and whether the company would be 
prepared to pay, if need be, a higher rate of interest than 6 per 
oent. (the amount stipulated in the agreement with the town) to 
cover interest and sinking fund on the future sum to be borrowed 
by the Council for the permanent extensions. 


Bradford.—PraNT IxAUdURATION.— On Friday, last 
week, а new 5,000.kw. turbo-alternator and two 1,500-Kw. rotary 
converters were officially started up, in the presence of the Lord 
Mayor and many members of the Council and visitors. The new 
plant has been supplied by the British Westing houge Co., and a third 
rotary of the same size and make is being installed. Subsequently 
the company were entertained to luncheon at the Town Hall, 
where, in the course of speech-making, it transpired that during 
the next 12 months the Committee will have to consider farther 
extensions of plant, owing to the growing demand, and that an 
arrangement had been come to for giving a supply having a 
maximum demand of at least 1,000 Kw. for the operation of electric 
furnaces, which it was anticipated would be used for 24 hours a 
Gay the yearround. Atthe Domb Mills, whichis to be electrically 
operated from the Oorporation mains, over 26,000 spindles will be 
installed. The only direction, according to the chairman of the 
Electricity Department, in which progress was not being made, 
was in connection with electric vehicles for heavy haulage, which, 
he said, was the fault of Bradford, not of the machine. 

The Eleotricity Committee has agreed to give bulk supplies to 
Mesars. Croft & Perkins, and Thwaites Bros, large engineering 
firms in the city; negotiations are also on foot for a temporary 
supply of energy to the Yorkshire Electric Power Oo. 


Broadstairs.—PnicE IxcREASE.— The Tramway Oo. has 
intimated that the Council ought to bear the 10 per cent. increase 
in the price of electricity, as the company had not received any 
revenue for 12 months in respect of the lighting contract; the 
matter was referred to the Lighting Committee. 


Сапайа. —В.О. WATER-POWERS.—Surveys of the avail- 
able water-power throughout British Colambia show that 
8,000,000 H.P. can be developed from the streams of this Province, 
and that only about 8 per cent., or approximately 240,000 H. P., has 
been made use of up to the present. 

The British Columbia Electric Railway Co. and its subsidiary 
companies has developed more water-power than any other indi- 
~ vidual corporation, having plante running which produce over 
120.000 H.P., and a distributing system delivering power over an area 
of 1,600 sq. miles ; on the north arm of Buzzard inlet, 16 miles from 
Vancouver, the Lake Buntzen power plante, of which thereare two 
situate half a mile from each other, generate about 85,000 H.P. 
The original installation of the No. 1 plant was four 1,500. Kw. 
generators driven by Pelton wheels; three 5,000-Kw. generators 
have been added from time totime. The No. 2 power house is 
equipped with three generators of 8,900 Kw. each, driven by 
18,500-H.P. Doble-Pelton wheels. A three-phase 60 cycle current 
is generated at 2,200 volte in both plants, and at present is stepped 
up to 34,000 volts, at which pressure it is tranemitted to the various 
sub-«tations arourd Vancouver and district. 

On Vancouver Island, at Jordan River, the B.C. Electric Railway 
Oo. develops 2,500 H. P. for lighting, power, and the street railways 
in Victoria and district. 

Another concern operating in the Vancouver district is the 
Wes'ern C. nada Power Co, Ltd., which has developed power on 
the Save River, the installation consiste of two 13,000-H.P turbo- 
generators and two 500 Н.Р. exciter turbines; two 10 000-H.P. 
three-phase, 60 cycle, 4.400-volt generators, capable of delivering 
12,500 HP. each at a power factor cf 85 per oent.; the four 
maobines are direct-coupled to Escher - Wyss turbines, and a double 
transmission line 35 miles long, on steel towers, transmits the 
output of the power house at 60,000 volts to the receiving station 
near Vancouver, from whence it is distributed to the various sub- 
stations in Vancouver, New Westminster, North and South Van- 
couver. Burnaby, Port Moody and Coquitlam. 

On Vancouver Irland, the Canadian Collieries (Dunsmuir), Ltd., 
is in operation; this company impounds the waters of Lake Comox, 
diverted from Pantledge River, which is supplied to two 6,000-H.P. 
Esoher- Wyse Francis turbines, direct-coupled to 4, 000-K w. genera- 
tora, developing a three-phase, 25-cycle current at 13,200 volte; 
the transmission system of about 50 miles in length supplies six 
step-down sub-stations at the various mines of the company. 

On the Powell River. the Powell River Co. has developed 
$4,000 H P., of which 24,000 Н.Р. is now being used, 14,400 Н.Р. for 
pulp grinders, snd 9,600 H.P. for generating electricity. 

The West Kootenay Power and Light Co., Rossland, has 
developed 30,000 H. P. at Bonnington Falls, on the Kootenay River, 
and 3,000 H.P. at Cascade, on the Kettle. A three-phase 60-cyole 
current is transmitted at 60,000 volts to the Trail Smelter, 
Rossland Mines, Grand Forks, and Greenwood, 78 miles from 
Bonnington. The city of Nelson has a 3,800-H P. plant on the 
Kootenay River, which supplies the city with energy for light, 
power and the street railway. The city of Revelstoke has aleo its 
own hydro-eleotric plant of about 2,000 H.P. The Britannia Mining 
and Smelting Oo., near Vancouver, has developed 3,000 H. P. for 
generating electricity for operating air compressors, mill and mine 
machinery ; the Granby Con. Mining, Melting and Power Co. has 
a hydro-electric equipment at Anyor, of about 3,600 H.P., which 
supplies electricity for mining and smelting machinery, electrio 
railway, &c., and many of the small cities throughout the provinoe 
are supplied with electrical power developed from near-by streams. 
—Mining World. 


. Chelmsford,—SrTRxET LiaHTING.—With reference to 
the total abolition of publio lighting, the Eleotricity Supply Cor- 
poration has suggested that while the order is in force the rebate 
on the contract should be at the rate of £700 per annum, leaving 
the amount payable by the Council at £951. The Counoil considers 
the rebate insufficient, and has decided to offer an annual payment 
of £330 only. 


Chester.— Price INcREAsE.— The Electricity Com- 
mittee has decided that the charges for electricity shall be increased 
15 per cent. from December 25th, 1915. 


Continental.— Sralx.— The use of water power in con- 
nection with generating stations continues to inoresse in Spain. 
According to statistics furnished by the engineering secretary of 
the Spanish Electrical Union, whilst the official records showed 
that only 50,000 H.P. was utilised in hydroelectric works in 1904, 
the power employed in this way had risen to 266,000 H.P. in 1914. 
Yet.the watercourses in Spain are able to yield an enormous 
amount of power. The bulletin isaued by the Union sete forth 
that the River Ebro and ite affluents are able to provide 
1,130,000 H. P., the Duero 900,000 H.P., the Guadalquivir 750,000 E. p., 
the Tajo 700.000 H.P., the, Guadiana 370,000 H.P., the Mino 
350,000 H.P., the Jucar 190,000 H.P., and the Segura and its 
affl uents 100,000 H.P., and the remaining rivers are estimated to 
be able to furnish a further quantity of 600,000 H.P. The hopes 
of the Spaniardstend in the direction of further developing the 
water powers and rendering themselves less dependent upon foreign 
supplies of coal. ; 


Crewe. — YEAR’s WonkiNG.— For the year ended 
March 31st last there was a surplus on the working of the eleo- 
tricity undertaking of £848, of which £600 has been allocated 
towards the relief of the rates, 


Faversham.—Loan REPAYMENT.—The T.C. has re- 
ceived notice for repayment within six months of a loan made to 
the E.L. department, amounting at present with interest to £5,779, 
the rquest being made in view of a new War Loan and the con- 
sequent withdrawals by depositors. At the expiration of the notice 
the loan and interest will amount to £4.081, and the T.C. has 
decided to ask the bank to let the loan continue and for ite terme, 


Folkestone.— STREET LiaHTrING.— The manager of the 
Folkestone Electricity Supply Co. has informed the T.C. that he 
has recommended the company to make a further rebate on the 
contract for the public lighting at the rate of the £288 per annum 
for the period over which the further reduced lighting extends.— 
Folkestone Express. 


Gwersyllt.—PRov. ORDER.— The P. C. has decided to 
offer no objection to the application by the Wrexham T.C. for a 
prov. order for E.L. to include the parish and other parts of the 
rural district in the area of eupply. 


Gloucester.—LOAN APPLiCATION.— The City Council 
has de. ided to apply for sanction to borrow а sum not exceeding 
£25,000 for providing the required H.T. ger erating plant, and also 
for defrayiog the cost of special mains recently laid down. 


Harrington (Cumberland),— OVERHEAD CaBLEs.— 
The U D.C. has grant. d регшів-іоп for the Workington Iron and 
Steel Co. at L wea, to erect an overhead line for the transmission 
of curr: nt at 500 volts pressure to the railway sidings, and also to 
provide power for water pumping. 


Haslingden.—ANNUAL REPORT.—The income from 
the electricity undertaking for the year ended March 31st lest was 
£3,887 and the expenditure £3 695, leaving a surplus of £192. 

A conference has bzen held at Acorington between representa- 
tives of the two Corporations, with regard to the question of the 
inadequate and intermittent supply of electricity in bulk to the 
Corporation. 


Haddersfield.—Powrr SuPPLYy.—Some difficulty is 
being experienced by the Electricity Committee regarding the 
supply of electrical energy to new power consumers New works 
have been established at Deighton, and an application has been 
made by Mr. L. B. Holliday for a supply of electricity to the place. 
The Tramways Committee has undertaken to forego for the 
present the supply of electricity for the tramways, and, in view of 
this, the Electricity Committee has resolved that the supply asked 
for, should be supplied on terms stated and subject to an agree- 
ment being entered into with the authorities. 


Hythe.—EvecrricaL  PvwrPrNG.—The T. O. has ar- 
ranged with the Folkestone E. L. Co. for current for water pump- 
ing purposes at Salt wood Wells, at 14d. per unit, or 3d. per 1,000 
gallons, pumped by the plant installed by the company. 


Ilford.— The L.G.B. has informed the U. D.C. that at 
the present time it cannot entertain the Council's application for a 
loan of £870 for the erection of an engine room at the refuse 
destructor site, where the Council propose to establish a sub- 
station. 


Ipswich.—L.G.B. Іхосгвү.—Ап inquiry was held on 
October 26th relative to the application of the T.C. for a loan of 
43,100 for the provision of ооа! bunkers and coal-handling plant 
at the electricity works. There was no opposition. 
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Japan.—According toa report by the Electricity Bureau 
in the Communications Department at Tokyo, electrical enterprises 
in Japan at the end of May numbered 615, the combined capital 
amounting to $303 410,786 U.ited S:ates currency. In comparison 
witb the end of 1914 there is an increase of 14 in the number of 
enterprises and $541,475 in their combined c»pital. Power sup- 
pliers made up the largest number of these, being 524 in all with a 
combined capital of $154,793,112, while tram companies number 
only 44, though their combined capital is $25.F20,010. Others 
number 47 with a combined capital of $123,147,463. The total 
volume of power generated by them is estimated at 727,788 KW., 
being an increase of 7,551 Kw. over that at the end of last year.— 
Eastern Engineering. ` / 


Leicester. PLANT ExTENsION.—The Tramways and. 
Electricity Committee of the T.C. has recommended the provision 
of two additional boilers at the Borough Generating Station at an 
estimated cost of £11,526, to be met out of the reserve fund of the 
tramways undertaking. 


London.—SBonErpiTCH.— The Lighting Committee of 
the B.C. has agreed that the expenditure under the order of the 


L. OC. C. sanctioniog the borrowing of £1,500 for services to oon- 


sumers, be limited from March, 1915. and until the termination of 
the war, to the provision of services to consumers employed on 
Government work. 

PoPLAB.—For the quarter ended June 30th last, as compared 
with the same quarter of last year, the ontput of the Council's 
electricity undertaking has increased by 1,076,456 unite, or 31 per 
cent, notwithstanding a falling off in lighting supply. The net 
income from the sale of current for the quarter. bas increased by 
23,300, while working expenees increased by £2,300, of which 
£1,269 was due to increased cost of coal. The Electricity Com- 
mittee has recommended an arrangement whereby the public 
lighting staff will in future share in the bonus scheme connected 
with the undertaking.— E. London Advertiser. 


Newceastle-on-Tyne.—ELEOTRIO CookING.— We have. 


reoeived from the Newcastle-on-Tyne E. S. Co. a pamphlet which 
it has recently issued to its consumers on the subject of elec- 
trio cooking and heating, in which particulars of the company's 
special tariffs and of the various apparatus on hire are given. This 
apparatus can be seen working at the Electric Shop" in North - 
umberland Street, where cooking demonstrations are given daily. 
The company's " domestic tariff" to consumers using electricity 
exolusively for lighting is $d. per unit for all purposes, providing 
they install not less than 2 Kw. of heating or cooking apparatus 
and pay a fixed charge of 6s. per lamp holder per annum on 75 per 
cent. of the holders installed. No meter rents are charged, and 
5 per cent, discount is allowed. For office lighting a fixed charge 
of 30s. per annum, payable quarterly, plus 1d. per unit, ia offered. 
Meter rent is charged, but a 6 per cent. discount is allowed for 
prompt payment. Ordinary electric cooking stoves are hired 
out at 5s. and 68. 6d. per quarter; electric fires at 3s. per quarter, 
and smaller apparatus at proportionate rates. - 


Merthyr Tydfil.—The Electric Traction and Lighting 
Co, announces that, owing to enlistments on the part of ite staff, 
it is unable to guarantee immediate response to consumers’ require- 
menta and complaints. The shortage of men is felt particularly in 
the lighting and wiring department. 


Mexborough.—The T.C. has referred back & minute of 
the Electricity Committee, regretting that it could not give the 
Mexborough and Swinton Tramways Co. a supply of current on 
account of the capital expenditure which would be incurred. 


Middlesbrough, — BuLk SuPPLY.—The Electricity Com- 
mittee has decided to install an automatio regulator at the elec- 
tricity works, and to carry out certain alterations to the cables, so 
‘that the entire supply mav be taken from the Cleveland and 
Darham Electric Power Co. These alteration: would cost £270, and 
would supersede the scheme for the installation of a booster, &o., 
at a coat of £1,000 ; they would effect a saving of £600 per annum, 
and a saving of labour of £500 per annum. 


Ormskirk.—Price INcREASE.—The Ormekirk Electric | 


Supply Co. has given notice that the price of electricity for lighting 
purposes is to be increased by 10 per cent. 


Rugby.—Year’s WonkiNG.— The accounts of the 
Council's electric light undertaking for the past year show expen- 
diture amounting to £4,376, receipts to 260.409, and after allow- 
ing for discounts, a balance of £1,732, which had been carried to 
net revenue &ooount, which, with £1,197, the balance from last 
year totalled £2,929 ; after providing for interest £418, and £680 
for repsyment of loans,the net balance carried forward to next 
year's account was £1,836. The net profit on the year's working 
was £639, as compared with £813 in the previous year.— Rugby 
Advertiser, 


South Africa.—In connection with the electric power 
supply to the Salt River (Cape Town) workshops of the В.А. Rail- 


ways, high and low-pressure switchgear has recently been installed . 


at the sub-station, which is supplied by the Corporation with 
11,000-volt, three-phase current. The new gear ia in three sections, 
consisting of four panels for the 11,000-volt supply, seven panels for 
2,200 volta, and 10 low-tension panels. All the H.T. switchgear is 
of cubicle construction, and the whole was erected by Mesars. E. A. 
Shaw & Co., of Cape Town, district agents for the makers. 


Steeton.—4At the last meeting of the District Council 
mention was made of the statement bv the K-ighley T.C. that it 
could not supply electric power to Steeton and Eastburn, and 
several members protested against this action of the Keighley 
authorities, seeing that powers had been sought and obtained and 
then were not used. 


Stoke-on-Trent.—Loan APPLICATION. — Application 
bas been made for sanotion ќо а loan of £2,000 for distributing 
mains. Under the Prices of Coal (Limitation) Act, an advance of 
4s. 3d. per ton on last year's prices has been accepted by the 
Council's contractors. 


Straits Settlements.—A contract for the electric 
lighting of Johore Bahru townsbip was .concluded in 1914 with 
the Central Engine Works, Ltd. The scheme provides for the 
efficient lighting and supply of power to the public roads and 
Government buildings and institutions within the town as well as 
to His H:ghness the Sult n's residence at Parir Planggi, some 
21 miles distant from the power station. A D.C. supply will be 
given from two 150-Kw Westinghou-e generators coupled to two 
225· H.P. Westinghouse vertical tandem ран engines Distribution 
will be on the three- wire system at 500-250 volts over, approxi- 
mately, 15 miles of streets, with all necessary connections to 
Government buildings, shops, &». The capital expenditure under 
the contract for installation is $204 100, and the contractors are 
further required to maintain the plant and supply power at fired 
rates for a period of three years from the completion of the instal- 
lation.— Eastern Engineering. 


Sutton.— STREET LIcHTIxd.— The U. D.C. has accepted 


the offer of the E L. Co. to reduce the oandle- power of the public 


lamps durihg the war by 50 per cent., and the account by 25 per 
cent., on condition that after the lighting reetrictions are removed 
the company have the same period on full and normal conditions 
added to ite contract. 


Tasmania.—The Hobart Gas Co. has confirmed an 
agreement for the sale to the hydroelectric department of the 
State, of all its electrical plant, machinery, and contracts, for 
&108,000.— Tenders. 


Wimbledon.—The T.C. has decided not to extend 
the period of the agreement with the Fixed Price Light Co. 
whose operations have been curtailed during the period of the war. 
The agreement runs until the year 1922. 


Wigan.—Loan Sancrion.—The L.G.B. has sanctioned 
the borrowing of £6,700 for new boilers at the electricity works. 


Wolverhampton.— The T.C. has been notified that the 
L. G. B. is not prepared to sanction a loan of £5,000 for expenditure 
on oroioary mains extensions, but has no objection to the proposed 
expenditure of £1.365 to afford a supply of electricity to certain 
firms engaged on Government work. 


^ 
TRAMWAY and RAILWAY NOTES. 


Aberdeen, —P.A.Y.E. Sysrkw.—The Tramways Com- 
mitt-e has decided not to rropen the question of the ` pay-as-you- 
enter" system, and also that the present is not an appropriate 
time for incuri sg any expenditure in having the s'aire and plat- 
forms on the P. A. T. E саге restored to their original shape. 


Blackburn.—Women Сохростовв. — Тһе Corporation 
has decided to follow the lead of other towns and ‘secure female 
oonductors for the cars; up to Saturday last, nearly 200 applications 
had been received for these positions. 


Blackpool.—Contract TickkTS.— The T. O., after а 
long discuss on, has referred back to the Tramway Committee the 
proposal to inorease the price of tramway contract tickets, with & 
recommendation that eeotional contracts be provided at а reason- 
able rate.— Manchester Evening News. 


Dundee.—Wark Wacrs.—The Tramways Committee 
has considered an application for a 3s. advance from the motormen 
and conductors. It was decided to defer the question for two 
months, until after the recruiting canvass, It was stated that there 
were still a large number of men of military age in the service, 
and in view of probable enlistments it might be necessary to 
introduce women conductors, 


Edinburgh.—WaR Waces.—The whole of е 
employós of the Edinburgh and District Tramway Co. have 
received an addition to their wages of 2s. per week. Over 1,000 
men and women will benefit by this increase. Certain conoessions 
in reference to holidays have also been made. The inoreaees 
represent an addition to the yearly expenditure of the company of 
about £5,500. 

(Contini ed on page 595.) 
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SHANGHAI ELECTRICITY WORKS. 


ONE of the most prosperous and progressive electricity 
supply undertakings in the Far East is that of the city of 
Shanghai. The municipality of this famous port is of 
[International composition, with a predominating British 
element, and the business men who conduct its affairs 
are fully alive to the advantages of a cheap supply of 
electrical energy : 
they are also aware 
that the business is 
of a highly techni- 
cal character, and 
therefore they wisely 
give a free hand to 
their electrical en- 
gineer, Mr. T. H. U. 
Aldridge, M.I.E.E., 
M.I. Mech. E., tocarry 
on the undertaking 
on sound and pro- 
gressive lines, with a 
keen eye to the future 
requirements of the 
district and to the 
never-ending im- 
provements in generating plant. Hence it is that the 
works and mains have been planned and installed on the 
most up-to-date principles, and constant progress is being 
made in the direction of economy and low prices. 

The “old ” power station is situated in Fearon Road, 
but supply was commenced as far back as 1582 in a still 
older station. Fearon Road station was completed in 1897, 


ELEC REV 


RIVERSIDE POWER STATION 


induced-draught fans. The reciprocating engines are of 
the Brush and Ferranti types, coupled to single-phase 
alternators, and Helliss-Peebles p.c. traction dynamos. 
Parsons and Willans turbines, coupled to Peebles alter- 
nators, and two Howden-Siemens mixed-pressure turbo- 
generators form the later additions to the generating plant, 
which has an aggre- 
gate capacity of 6,000 
KW. (see fig. on page 
593). "There is also 
a Chloride storage 
battery.  Motor- 
generators provide a 
link between the A. C. 
and D.C. systems. The 
“ new” station, at 
Riverside, was com- 
pleted and opened in 
April, 1913. It now 


contains generating 
plant of 14,000 KW. 
capacity, consisting 
of two 2,000-Kw. 


turbo-alternators and 
two of 5,000 KW., the former running at 1,500 R. P. u. 
and the latter at 3,000. Both stations are at present, 
used as generating stations, but eventually—in three or 
four years’ time—the old station will be shut down, so far 
as generating plant is concerned, and will be converted 
into a distributing station fed from the new main station. 
With this end in view, in addition to the ordinary de- 
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RIVERSIDE POWER STATION: 2,000-kw. TURBO-ALTERNATORS AND SWITCH GALLERIES, 


but now contains nothing of the original plant therein 
installed. The oldest plant there was put in during 1904, 
and the latest sets in 1911. The boilers (page 592) are all of 
the B. & W. marine type, with chain-grate stokers and 


preciation of 7 per cent. per annum on the generating 

plant, the cost of the old station is being written down 

by annual sums which will completely wipe out the capital 

in five years more. There is here a striking example of 
" E 
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wise financial policy, which ought to receive the close atten- 
tion of municipal authorities at home, though we fear that 
some of them are too prone to relieving the rates of to-day 
to give due thought to the pressing needs of the imme- 
diate future. 

The system was originally entirely single-phase, the 
supply being given at 2,100 volts; the growing demand for 
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plant had to be run in parallel under these conditions, no 
instance ever occurred of a machine falling out of step, nor 
was there any trouble from heavy circulating currents 
between the generators, the plant running remarkably well. 
The two-phase system of generation at the old station was 
adopted merely as a means to an end; no consumers were 
ever supplied with two-phase current, the system beyond the 
switchgear being either single-phase, or three-phase with 
four wires. In the important parts of the town where both 
lighting and power are called for, the system is being 
gradually changed over to three-phase only. Power is 
supplied at 350 volts across phases, and lighting at 200 
volts between phases and neutral, the neutral being earthed. 

The high-pressure switchgear throughout the system is of 
the oil-break type, of various makes, including British Westing- 


RIVERSIDE POWER STATION: B, & W. BOILERS, AND COAL CONVEYER AND ASH CHUTES IN BASEMENT. 


power, however, rendered it necessary to adopt the three- 
phase system, and for this purpose two of the turbo- 
alternators were re-wound as two-phase machines, and two 
additional mixed-pressure turbo-generators of the two- 
phase type were in- 
stalled at the Fearon 
Road station. The reason 
for adopting the two- 
phase system was that 
the existing switchgear 
could thus be utilised 
at а low cost. Three 
pairs of Scott-connected 
transformers were put 
down, converting the 
supply from two-phase 
at 2,100 volts to three- 
phase at 6,000 volts. 
The necessity for adopt- 
ing the higher pressure 
arose from the fact that 
the area of supply was 
being considerably ex- 
tended, and as the new 
Riverside station was to 
work at 6,600 volts, 
this arrangement enabled 
the authorities to com- 
mence the supply of 
three-phase current for 
power at the proper volt- 
age two or three years 
before the new station 
was ready. It also pro- 
vided a convenient inter- 
connecting link between 
the two stations during 
the transition period. 
Eventually new switchgear will be installed, and the 2,100- 
volt service will be abolished altogether. 

Although a variety of reciprocating and turbine- driven 


house, British Thomson-Houston and Ferranti; remote contro! 
has been adopted, and some of the switchgear thus operated 
has been in use for ten years. Automatic circuit-breakers 
are used, to the total exclusion of fuses. When running, 


FEARON Roap STATION: B. & W. MARINE-TYPE BOILEBS. 


the generators are coupled directly to the bus-bars ; reverse- 
current relays were installed, but they are apt to act at the 
wrong time, and are, therefore, not used. 


— — 


— M . ³²˙ ¹ͥ‚ꝛqv ˙ ²ůͥÄàa᷑ M n ж ——— 


Vol. 77. No. 1,980, NovzwsE2 5,1915) THE ELECTRICAL REVIEW. 


593 


The Chloride storage battery, of 1,000 ampere-hours 

capacity, is installed in connection with the traction supply, 
floating on the bus-bars. Direct-current overhead mains 
are run through the central district for operating lifts, of 
which there are over 100 connected with the mains, 
there being many high buildings. Direct current is 
supplied for no other purpose, except traction, all other 
requirements being met with alternating current. 
22 In designing the new Riverside station, no attempt has 
been made to create an ornamental 
monument to municipal trading; the 
building is regarded merely as a covering 
for the plant, and consists of a steel 
framework with corrugated iron roofs 
and side walls, the brickwork being 
carried up only 6 ft. above the level 
of the turbine floor. Here, again, we 
may draw the attention of municipal 
authorities to the dictates of common 
sense, as exemplified in Shanghai. The 
floors are of steel and reinforced con- 
crete throughout, and the whole of the 
foundations were built up on a re- 
inforced concrete raft, not more thau 
2 ft. deep. The raft is divided across 
the centre to provide against uneven 
settlement. The chimneys are of steel, 
and are provided with the Prat system of 
induced draught. 

There are eight Babcock & Wilcox 
boilers, four capable of evaporating 
22,000 lb. per hour, and the other four 
28,000 lb. each; these are fitted with 
inclined chain-grate stokers, with which 
a low grade of fuel can be burnt. A 
Green economiser is provided for each 
pair of boilers. Feed water is dealt with 
by a Clarke-Chapman steam-driven reciprocating pump, and 
two motor-driven Rees-Roturbo pumps. The boilers are 
fitted with internal superheaters ; the normal steam pressure 
is 200 lb. per sq. in., and the steam is superheated about 
150° F. 

Coal is stored over the boilers in bunkers capable of 
holding 900 tons, and provided with shoots to the stoke- 


INTERIOR OF FEARON ROAD STATION, 


hole. The coal is weighed with an Avery automatic weigher 
as 10 comes out of the barges on the river, a jib crane and 
grab being used to lift it into the hopper of the weigher ; 
thence it passes into the filler, and is carried by conveyors 


into the bunkers in the usual way. An auxiliary storage 
bunker outside the station has a capacity of 1,000 tons. 
Japanese and Chinese dust coal is used—mostly the former. 

The hot well is fixed overhead in the boiler house, so that 
the pumps are always flooded ; an additional storage tank 
is provided inside the station. 

The circulating water for the condensers is taken from 
pumps installed in a special pump house built on the river’s 
edge. The pump house is built entirely of reinforced con- 
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TuRBO-ALTERNATORS IN RIVERSIDE POWER STATION, 


crete, the bottom of the building being at a level about 20 ft. 
below the basement of the turbine room. ‘The circulating 
pumps, three in number, are of the vertical shaft centrifugal 
type, made by Messrs. W. H. Allen, Sons & Co., Ltd., of 
edford, and are below water level, so that they are always 
primed. Each of the pumps is driven by a vertical motor at 
the top of the pump house of 120 H.P., made by the Lanca- 
shire Dynamo and 
Motor Co., Ltd. Two 
smaller pumps are used 
to supply water to the 
feed-water tank and for 
general use in the sta- 
tion. The river water is 
pure, but very muddy, 
aud therefore a Boby 
filler is provided for 
dealing with it before 
it enters the storage 
tank. Lea recorders 
areinstalled for measur- 
ing the water passed 
through each turbine, 
and also the combined 
consumption of the 
whole station. 

The generating plant 
in the Riverside station 
аб present consists of 
two three-phase turbo- 
alternators, each rated 
at 2,000 KW., or 2,500 
K. v. A., and two 2.000- 
KW. or 6,250-к.у.л. 
sets of the same make ; 
the steam consumption 
at full load is 149 Ib. 
per Kw.-hour for the 
smaller and 13 lb. for 
the larger machines. The air pumps are of the re- 
ciprocating type, motor-driven on the smaller sets, and 
of the :rotary type, steam-turbine-driven, on the larger 
sets. 
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- A Tirrill regulator is used to control the voltage of the The first 19 miles of 6,600-volt underground :cable was 
whole of the generators. : | three-core paper-insulated and lead-covered, laid in earthen- 
The extra-high-pressure switchgear is of the British ware troughing filled in solid with bitumen. These cables 
Westinghouse Co.'s make, each switch being contained in a were laid in 1912, but since then all underground cables 
have been steel armoured апа laid 
direct in the ground, with lengths of 
wooden planking as a guard against 
mechanical injury from picks, &c. 
Practically all the high -pressure 
mains, with the exception of those noted, 
are underground. It is interesting to 
remark that Mr. Aldridge's experience 
during 12 years with overhead cables 
in Shanghai has hardly made him 
acquainted with a single fallen wire. 
Even his 6,000-volt mains are of bare 
copper run alongside of the highways, 
and no cradles or guard wires are used. 
Where telephone wires cross the high- 
pressure lines the former are provided 
with a continuous insulating cover, and 
where the feeders cross the tramways 
the former are similarly insulated ; 
this is much simpler than to use guard 
wires, and is, moreover, considered 
safer. Power is supplied to the tram- 
ways, but these are under a separate 
management. 
Incidentally we may point out that 
whereas the cost of house services in 


REMOTE-CONTROL OPERATING SWITCHBOARD AT FEARON ROAD STATION. this country averages some £3 or £4, 
in Shanghai it works out -at 10s. to 
separate brick and concrete cubicle. Duplicate sets of bus- 128. from the overhead mains—a most important considera- 


bars are provided, on either side of an alley-way about 4 ft. tion in the case of small consumers, of whom there are many. 
wide. All the switchgear is installed in a separate switch Electricity is very largely used by the native Chinese, even 
gallery on the same level b | 
as the floor of the tur- 
bine room. The two 
5,000-Kw. machines are 
controlled by electrically- 
operated · remote-control 
Reyrolle ironclad switch- 
gear. On the same floor 
are two 500-Kw. trans- 
formers, which ‘supply 
low-pressure current for 
use in the station. The 
remote-control board is 
mounted on the second 
floor of the switch 
gallery ; from this board 
all the high-pressure 
switches are controlled, 
as well as the governors 
of the turbines. The 
low-pressure switches for 
all the station -auxili- 
aries are also mounted 
оп this floor ; they are 
of the British Westing- 
house Co.'s mining type. 
with aütomatic overload 
and no-volt releases. 
The distribution dis- 
tricts are normally 
divided, connecting links 
being used only during 
repair work or when any . 
special reason arises for 
interconnection.- All low- 
pressure distribution, 
both single and three- 
phase, is on the over- 
head system three- wire 
for the single-phase and i Ф: 
four-wire for the three- | | INTERIOR OF PUMP HOUSE AT RIVERSIDE, — 
phase. The single-phase IN M p^ de x ag e 
high-tension feeders are all overhead and at 2,100 volts. іп the poorer classes, and nearly 4,000 new service connec- 
The three-phase- feeders at 6,000 volts are. laid under- tions were made in 1914, bringing the total up to. 15,000. 


ground except in country districts, where they are overhead. 25 (To be continued.) 
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TRAMWAY and RAILWAY NOTES. 


(Continued from page 590.) 


Continental, — SWITZERLAND. — THE ST. GOTHARD 
RAILWAY —The principal question which was discussed at the 
recent meeting of the Standing Committee of the Administrative 
Oouncil of the Swiss State Railways related to the estimates for 
construction and wcrking in 1916. Included in the estimates was 
a sum of £120,000, which is pr: jected expenditure for the intro- 
duction of electrio traction on the Erstfeld-Bellinzona section. If 
this amount is not large in comparison with the total estimated 
expenditure of £1,540,000, it yet shows that the works are to be 
continued without interruption. The programme provides for the 
allocation of still larger sums for electrical construction in future 
years, so that the completion of the entire length is expected to be 
effected hy 1920. 


Eccles.— With the prospect of a further decrease in 
the etaff of the tramways and the necessity for economisir g in the 
use of electrical energy, the ad: isahility of a further reduction in 
the service, particularly late at right, is under consideration. 


. Halifax,—FExALE Lasovr.—The Tramways Committee 
has been empowered to employ female labour on the tramways. to 
replace the 80 men who have joined the Forces, and also to a- sist 
in filling vacancies which it is expected will arise during the 
coming winter. Up to the present over 120 women have asked to 
be instracted in the duties, and from these vacancies will be filled 
as and when required. 


Huddersfield. —HaArr-vEABLY REPORT.— The Tram- 
ways Managers Report on the working of the tramways during 
the past half year shows tbat the income amounted to £75,086 
(12:8d. per car mile), as against £61,784 (1U33d. per car mile) in 
the corresponding period of 1914, whilst the expenditure totalled 
to £41,448, as against £34,371 in 1914, leaving a gross surplus of 
£33,638, as compared with the 1914 figure of £30,413. The net 
surplus was £10,428, as against £10,677 for the six months ended 
September 30th, 1914. 


Ilford.— FEMALE LABOUͤRBR.— The Council, on the re- 
commendation of the Tramways Committee, has decided to employ 
women conductors, who are to receive the same роу as men. 


Japan.—The final plans for the construction of a Govern- 
ment railway line from Tokyo to Kol é, cutting off the haul over 
the Hakone Mountains by boring a tunnel through the mountains 
near Atomi, were adopted during 1914. It is intended to ure 
electric power for hauling through the tunnel. The year 1914 
witnessed the completion of the long-expected ele ctrio Jine bet ween 
Yokohama and Tokyo. Unfortunately, the engineer having the 
work in charge decided to alter the plans submitted by the foreign 
experts called into consoltation, hoping to effect a saving in the cost 
of the line. Tha overhead contact wire for carrying the current 
was, in the original plan, to have been welded to the rupporting 
carriers, The plan adopted provided for the support of the wire by 
means of a hook not clored. As a result, when the line was 
opened, the passage of a train would elevate the wires so that they 
slipped off the hooks. The consequent confusion tied vp the line 
for more tban four months. The line ів now (July, 1915) in 
operation, and is proving very succesaful.— Eastern Engineering. 


Leeds. — Women Conpuctors.—After having undergone 
special training, 26 women c nductors began their service on the 
cars last week. Between 500 and 600 applications have bt en made 
by women for employment, and 75 of them are at present receiving 
instruction preparatory to filling the vacancies, 


Sta' ybridge.— FEMALE Lasour.— The Joint Board has 
authori-ed the appointment of women car conductors and women 
shed workers. 

The Board has decided to grant all meu of military age permis- 
sion to enlist, on the understanding that no financia! grant is made 
ta them. Employé: who were in the service of the Board prior to 
the war will have their places kept open, 


Stoke-on-Trent. — Tramway LEASE. — The Special 
Committee of the Council appointed to des! wi h the que; tion of 
the suggested agrrement with the Potteriea E'ectric Tra.tion Oo., 
regarding a new lease by tke Corporation to tbe company, pro- 
por ed orrtain modifications, the most important being tbat the 
new lease should expire in 1932 instead of 1940; that a clause be 
inserted reserving to the Corporation the power to require the 
company to put into operation 11. stages over the whole or pert 
of the tramway system ; and that if during the continuance of the 
agreement it became necessary to install plant for the generation 
of any further electrical energy for the pu: pore of the underti king, 
the electrical energy rhould be tsken from the Corporation upon 
terms to be sgreed. The company state that tke amendments to 
the agreement were во many and so eerious that it was imposible 
to carry out the proposals for improving the system, and suggested 
a oonference between representatives of the Corporation and 
compeny. The Council has therefore decided to defer the matter, 
the question of a conference being in abejance.—Zirmingkam 
Daily Post. 


Wharfedale,— RarLLESS Traction.—A further stage in 
the opening up of Wharfedale by railles« trolley vebicles has been 
reached by the completion of the Guiseley and Burley-in-Wharfe- 
dale section, over which atrial run has been made. The route is 
now open to the publio. 
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TELEGRAPH and TELEPHONE NOTES. 


Argentina.—A concession has been granted to Mr. C. 
Eldiioye, representing the Federal Haleing Co., ot New York, for 
the erection near Buenos Ayres of a high-power wirelees station, 
to communicate with a corresponding station to be erected пёаг 
New Y.rk, on the Poulsen system. The work is to be completed 
within 21 months. 


Recording Wireless Signals.—According to the Ele- 
trical Experimenter, of New York, the reason why the Govern- 
ment took possession of the German wireless station at Sayville 
was that a continuous record of the signals sent out from Sayville 
was made by Mr. C. E. Apgar, of Westtield, New Jersey, and was 
regularly forwarded to the Chief of the Secret Service Bureau. It 
is stated tbat Mr. Apgar had «eveloptd amplifying apparatus which 
enabled him to secure absolutely faithful зесогів of the wirelees 
signals on phonographic wax cyi:iuders; it was found that secret 
messages, in code and otherwise, were sent alo: g with regular 
messages which had been duly censored. Details of the method of 
amplification arè Jacking, beyond the s'atement thet the Audion 
deteotor is used in conjanction with the perfected Armstrong 
circuits.”  . 

Spain.—A telephonic network is projected for the 
province of Bircaya, by an arrangement between the Provincial 
D.patation and the State, the local munioipal authorities being 
invit-d to co-operate. The Deputation is prepared to advance. 
250,000 pesetas towards the cost, if the installation is made with 
copper and iron wire. The principal atation of the network 
is to be located at Bilbao, with sub-exchanges at Guernica, 
Durango, Plencia, Miravalles, &c., to serve the ru:al populations. 


Wireless on Board Ship.—It is. reported that the 
Standard Oil Co, of New Jersey. has placed a contract with the 
American Marooni Co. for the substitution of the Marconi system 
for the Telefunken system on 22 of ita ships. 


CONTRACTS OPEN and CLOSED. 


OPEN. 
Aberdeen.—November 25th. G N. of Scotland Railway 


Co. Six or twelve months’ eup.ly of tele-rarh material Forms 
of tender from the Stores Sunerintendent 8: Guildford Street. 


Australia, — December 7th. P.M.G.’s Department 
(various States). Non-encrusting zincs, carbon and manganese 
powder, marganere chloride, chloride of ammonia porous pots 
(2 in.). outer jars for cell-, carbon blocks, resistance boxes of 5,000 
ohme, &o, See " Official Notices October 15th, 

* December 20th. Р.М G.'s Department, N.. W. 4,260 telephones 
(So^edule 454). 

January 6th, 1916. P. M. G.'s Denartment, Queensland. Copper 
wire and wcoeesories (Schedule 856). January 26:h.— Telephone 
instruments ( 3chedu'e 344). 

January 19th, 1916. P.M.G.’s Department, S. Australia. One 
common multiple switchboard, Telephone Exchange, Adelaide 
(Schedule 405). 

GOULBURN. — December 15th. Council. One 200-Kw. direct- 
coupled generatirg set, gas or steam driven. Spe іб: ation, 10s., 
from t'e Local Government Association, 108.4, Queen Victoria 
Market« S dney, or the Town Clerk. 

SyDNrY — December 6th. Muricipal Council. 33,000-volt out- 
door tran-formere and ewitebgear. Specifications (lus. 6d.) from 
Е ectri- Light D-part ment, Town Hall, 

N vember 22nd. City Council. Cable-testing outfit. Electric 
Li- hting Dei ar! ment, Тозуп Hall (10s. 6d.). 

December 20th. Metropolitan Board of Water Supply and 
Bewersge Thr-e ce trifuval pumpe and electric motors, esch to 
pump 6,300 gallons per minute. and one to pump 15,100 gallons 
per minute, together with ewitchhoardes, starte; &o., for the 
pumping station at Marrickvil e, N S.W. Deposit £10. Tenders 
to the Board, а" 341. Pitt Street, Sydney, N.S.W.* 

January !2(b, 1916. N.S.W. Ra lway anc Tramway Department. 
Two water-tube boilers &c. for he Z ra Street p.. wer house, 
Newcastle. See ieave of Ovtoter 8th for further particulare. 

January 31st, 1916. Three electricaliy-operated railway freight- 
car transferers, for Jones Bay wharfage, Pyrmont. Particulars 
from Engineer-in-Chief of the Harbour Trust, Circular Quay. 

MELBOURNE.— December 14th. Deputy PMG. Eleven sections 
of a lamp-rignalling trunk-line »wi'chooard, and other material 
necessary fur increasing tbe equipment of Melbourne trunk 
excha: ge from 168 to 240 lines Schedule 1,207.* 

December 14th. P.M.G For delivery in all States 18670 
common - batte - y wall pattern tele phones, manufactured in Australia. 
Sshed. No. 1 264. Tenders will algo be con-idered for instruments 
manufactured in countries other than Australia. 

January 5th. 1916. Iustallation of autom«tic sprinklers and 
thermostats at Julimont oar-shed. Chief Storekeeper, Railway 
Offices, Spencer Street. M-lbourne. 

PERTH.—D>-cember 8th, 294 accumulators, and power board 
complete, for Р.М G. : D pt. See Official Not ioes October 8th. 


Barrow-in-Furness, — November 8th. Corporation. 
Installation of t lectr io light at the Victoria Schools, Oxford Street 
Specifications from the Borough E Engineer. 


Bradford.— November 13th. Corporation. Twelve 
months' suprly of lamp fittings, insulating material and tramway 
stores for the Tramways Committee, Specifications from the 
. Tramway Offices, 7, Hall Ings. 

Chatham. — November 24th. T.C. Twelve months’ 
supply of incandescent electric lamps. Specifications from the 
Borough Surveyor's office, Town Hall. 

Dublin.—November 15th. 'Twelve months' supply of 
stores for Dublin United Tramways Co. See ‘Official Notices” 
October 29th. | 

Enniskillen.— December 1st. Sligo, Leitrim and 


Northern Counties Railway Co. Twelve months’ supply of tele- 


graph materials. Forms of tender from Mr. J. Duff, Secretary's 
office. 


London. — November 8th. Н.М. Commissioners of 


Works. Cord-grip electric lampholders. Controller of Supplies, 
18, Queen Anne's Gate, S.W. 


Manchester.—November 16th. Tramways Committee. 
(a) steel girder tramway rails; (^) permanent way special track 


work; (c) permanent-way points, tongues and crossings. Specifi- . 


cations, Xo. (one guinea each, returnable), from Mr. J. M. McElroy, 
General Manager. 


New Zealand, — NAPIER.— November 9th. Borough 
Council. Two gas engines, two D.C. electric generators, two 
switchboard panels, cables, spares, and other apparatus. Deposit 
£100 ; local representation.“ 


Spain.—November 15th. The municipal authorities of 
Casinos (Province of Valencia) are inviting tenders for the conces- 


sion for the electric lighting of the town during a period of four 
and a half years. 


St. Helens.—November 17th. Erection of engine house 
and other works at Croppers Hill power station.  Particulars 


from Mr. E. M. Hollingsworth, Borough Electrical Engineer (81 18. 
returnable). 


Warrington.— November 16th. : Supply of E.H.T. cable, 
for the Tramways Committee. See “ Official Notices” to-day. 


Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


. CLOSED. 
Australia, — Тһе following contracts have been accepted: 


CoMMONWEALTH DEPARTMENT OF DEFENCE. 


Electric lift, Catherine Hayes Hospital, Randwick, £88).—Btandard 
Waygood Hercules, Ltd. 


COMMONWEALTH DEPARTMENT OF THE Navy. 

15-ton oantilever electric crane, for Commonwealth Dockyard, Cockat30 

Island, £1,881.—Fyvie & Stewart, Ltd. 
| ViOTORIAN RAILWAYS DEPARTMENT, 

Electric lighting materiai for the Jolimoet car-repair shop, two-pole 
ironolad switches, 30 amperes, £9 8з. 6d each; ditto, 15 amperes, 
£2 1s. gd. each ; ditto, 50 amperes, 29 10s. 4d. each; three- pole ditto, 
20 amperes. £3 Bs. 64. each; pull-in boxes, £2 178. each.—Warburton, 
Franki, Ltd. . 

Рвлнваи (VIc.) Councit. 

Carbon lamps, 62d. each ; metallic filament ditto, 18. 23d. and 1s 6d. each. 

Edison & Swan United Electric Light Co., Lid. —Tenders, 


Hampsbire.—The following is a list of the tenders 
received for the electrical installation required at the Park Prewett 
Asylum, near Basingstoke, to be executed under the direction of 
Messrs. G. T. Hine & Pegg, of Westminster, architects for the 
Hampshire Joint Asylums Visiting Committee :— 

R. Alger & Rons, Newport, Mon. 2 х 
Rashleigh Phipps & Co., London .. eu - „ B, 
Н. J. Galliers, Brighton Pc АР iu E 

C, Cooper & Co., London .. E КЕ n 2x 
Nuneaton Electrical Contracting Oo., Ltd., Nuneaton 21,093 


Btrode & Co., London m 496 
Orompt n & Co., Ltd. London 20 422 
Toy & Winslow. Londen à 19,984 
Foote & Milne, L d., London 9, 19.065 
Mann, Egerton & Co., Ltd., Londoa 18,860 
Rawlings Bros., London  .. pu » 18, 51 
W. J. Furse & Co, Ltd.. Nottingham .. 18,419 
Tyler & Freeman, London .. i 5 m 25 18,253 
Edmundson's Blectiicity Corporation, Ltd., London 17,660 
J. Davis & Co., Ltd.. Southampton b^ E 8 7,568 
W. Coates & Sons, Belfart .. a 17.446 
Hancock & Rixon, Londoa .. 17,124 
Cox- Walkers, Ltd., Darlington АР 16.461 
H. J. Cash & Co., Ltd., London .. " = m 16,116 
National Electric Construction Co., Ltd., London 15,885 
Hill, Upton & Co., Oxford.. s . (aocepted) 15,489 


Wimbledon.—The Electricity Committee of the B.O. 
reported that the contractors for the supply of coal to the eleo- 
tricity works had been in communication with the various colliery 
companies respecting an adjustment of the prices in accordance 
with the Price of Coal (Limitation) Aot, 1915, and have received 
the following replies : — 

Nailston Colliery Co. are unable to make any reduction, as their 
present contract pricea conform with the Aot." 

“S. Leicester Со. are prepared to remit a sum of Ба. per ton on 
the present contract price at the pit.“ 

" Kingsbary Colliery are prepared to reduce the contract price of 
their coal by 4d. per ton on the nutty slack, and 1s. per ton on the 
small nuts.“ * 

Ibstock Colliery, Ltd., are prepared to reduce the price of their 
coals by 1s. 1034, per ton." 
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FORTHCOMING EVENTS. 


University College, London.—Friday, November 5th. At 6 p.m. Second 
Lecture on **wleotcio Heating and Bleosric Farnaces,” by Prof. J. A. 
Flemivg, F. R B. 


Salford Technical and Engineering Association.—Saturday, November 
Ёш: ia 6.80 p.m, At Roya: Technical Institute, Peel Park. Members’ 
ort Papers. 


Institution of Electrical Engineers (Scottish Local Section). Tuesday. 
рен» 9ch. Аз 207, Bath street, Glasgow. Chairmaa's Inaugural 
ress. 
(Yorkshire Local Section).—Wednesdav, November 10th. At 7pm. 

At Hotel Metropole, Leeds. Chairman's Address and Smoking Concert. 


Greenock Electrical Society.—Friday, November 19th. At 7.45 pm. At 
. Temperance Institute, 19, West Stewart Street. Paper on Kinematograph 
and Kinemacolor,“ by Mr. P. C. Kerr. 


Manchester Association of neers.—Baturday, November 18th. At 
Grand Hotel, uu Street. Paper on “Science and Prac:ice in En 
gineering," by Mr. C. E. Btromeyer. 


e 1 


NOTES. 


Excess Profits Tax.—The following question and reply 
which appear in the Parliamentary Proceedings of the 28:h ult. 
are of epecial interest to all electrical supply companies :— 

Question put to the Chancellor of the Exchequer by Mr. Grant: 
If commercial companies, which exist under statutory limits. 
tions in regard to tenure or statutory charges and prices, will be 
permitted, under the Finance Bill, to submit their cases to the 
Commissioners for consideration in regard to excess profits? 

Answer: — In the case of statutory companies, any question of 
the adequacy of the 6 per oent. rate of return, in view of statutory 
limitations as to period or conditions of tenure, would be matters 
for consideration of the Board of Referees under Clause 38." 

We understand that the Chancellor of the Exchequer recently 
received a deputation representing an important and influential 


group of London and provincial electric supply undertakings on 
this question, 


Engineering Labour Disputes,—The Evening Standard 
states that an important agreement for the purpore of avoiding 
disputes has been entered into between the Engioeering Employers 
National Federation and the National Amalgamated Union of 
Labour. Its provisions are :— 

When a question arises, an endeavour shal) be made by the management 
and the workmen direotly concerned to settle the same where the q aestion 
has arisen. Failing settlement, deputations of workmen cha)! be received bythe 
employers without unreasonable delay for the mutual discussion of any 
question in the sestlement of which both parties are directly conoerned. 10 
the event of no settlement either party may bring the question before a local 


conference to be held between the local association and the local represen- 
tatives of the Society, 


Loca! conferences shall ba held within seven working days from the 
of the application by the secretary of the looal association or the local repre- 
sentative of the Society. Failing settlem-nt at а local conference of any 
question brought before it either party can refer the matter to a central 
conference (to be 11 on the second Friday of each month) which, if thought 
desirable, may make a joint recommendation to the constituent b.dies. 

The agreement adds that until the above procedure has been 
carried through there shall be no stoppage of work either of a 
partial or a general character. 


The War and British Industry.—With reference to 
our leading article to-day, we read in the Times of yesterday that 
the Parliamentary Committees of the Allies will meet in confer- 
ence in Paris in January to consider important trade questions 
that will call for common action at the end of the war. The 
British Committee on Wednesday appointed a sub-committee to 
make the necessary arrangements on this vide. 


A Girl Electrician, —The Edinburgh Evening Dispatch 
records an instance of a girl, 20 years old, who is doing the work 
of an electrician. She is Miss May Traill, the daughter of Mr. 
W. A. Traill, an engineer who was the constructor of the Giant's 
Causeway and Portrush Electric Tramway, which was opened ín 
1883. Miss Traill, who studied horticulture at S:udley College, 
Warwickshire, exhibited her gift for mechanics while still a 
student, and was made chauffeur of the College motor-lorry. When 
this was purchased by the Government, she drove it from Studley 
to London, a distance of over 100 miles, Subsequently she was 
placed on the staff of the College in charge of the electric light 
and power installation. This consists of a БО Н.Р. gas engine and 
suction-gas plant driving two dynamos, with a set of accumulators, 
for the electric lighting, and power for running the dairy and 
laundry plants aud the electric incubators for hatching chickens 
by electricity. She has the assistance of a young lady pupil and 
two boys, and has set free a man who is now engaged in making 
torpedoes. 


Royal Assent.—The Royal Assent was last week given 
to the following Acts :— f 
Post Office and Telegraph Act, 1915. 
Т.С.С. (General Powers) Act, 1916. 
L. C. C. (Tramways and Improvements) Act, 1915. 
Accidents.—The Times states that through an electric 
cable fusing early on Sunday morning at the Grove Road Military 
Hospital, R chmond, one nurse received burns, and another was 
incapitated by shock. 
Chas. Stevens, an employé of the Galway Eleotrio Light Co., was 
severely burned while working on an electric main on October 26th. 
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Fatalities.—At Neath, on Thursday last week, an inquest 

was held touching the death of an Italian named Matteo Simeone, 
who was killed at the restaurant of Mr. Uilo, in Windsor Road, 
Neath, two evenings before. Та the saloon of the restaurant 
= metal bar oharzed with electricity runs round the counter, and 
a person standing on a metal footplate set in the floor and touch- 
ing the bar completes the circuit and receives an electric shock. 
The arrangement is regarded as a means of producing mirth at the 
expense of the uninitiated. Simeone had switched on the current 
from the main supply with the object of playing a practical joke 
upon a customer, bat the latter received warning, and the joke 
miscarried. A few moments later Simeone himself caught hold of 
the bar, and in raising himself to the counter stepped on to the 
footplate. He was at onoe seen to swoon, and before medical aid 
could be summoned he died from heart failure. It was stated in 
evidence that Simeone had been rejected by the Italian Army 
authorities because of a weak heart. John Ullo, another as-istant 
at the restaurant, said that when the deceased received the shook, 
he exclaimed, "John, turn the electric off.“ Nicholas Ullo, the 
proprietor of the establishment, said he had the brass rail con- 
nected to the electric wires 18 months ago in order to keep the 
boys away. Six months ago the plate was put in the floor. He 
himself knew nothing about electricity. Mr.J. Wesley, electrical 
engineer, of Sxewen, stated that one of his men laid on the supply 
of electricity without his knowledge. He had made atest, and 
found 30 volts between the rail and the foot-plate. This was the 
maximum obtainable at the spot, although the voltage in the 
mains was 200. The Coroner characterised the device as a stupid 
one. The Jury returned a verdict of death from an electric shock, 
which acoelerated the heart disease from which deceased suffered, 
and added a rider that the Neath Corporation be asked to do away 
with any similar contrivance which may be found existing in the 
town. 

IsLINGTON.—Au adjourned inquest was held on O>tober 28th 
into the cause of death of Eigar M. Jackson, aged 36 years, an 
aro lamp trimmer, who was killed on October 21st. Deoeased had 
been employed by the Islington Borough Council since May, and 
on the evening of October 21st he climbed to the top of a lamp 
standard by means of portable brackets. He was seen to fall, 
striking his head with great force. Life was found to be erxtinot. 
As a result of a post-mortem examination, Dr. Spilsbary, 
pathologist of St. Mary's Hospital, reported various injuries to the 
brain, the spine, &c., and he found blisters on both hands, which, 
he thought, were caused by an electrio ehock immediately before 
death. Evidence was given at length by Mr. A. McAllister, a 
member of the electricity department staff. Mr. Albert Gay, 
Borough Electrical Engineer, said that after hearing the evidence 
he thought that it was possible for the deceased to have received 
an electric shock. If he had had rubber gloves he would not have 
received it. He had never heard of a trimmer climbing the 
columns whilst the switch was on for the purpose of tapping the 
glass globe to make the carbons fall into position, It would be 
a dangerous thing to do. A juror said he knew it was done, for 
he had done it himself. A police-constable said that he found а 

of rubber gloves amongst deceased's effects. A verdict of 
“ Accidental death owing to having received an electric shock” 
was returned. 

A verdict of death from heart failure following heart disease 
was returned by a Belfast coroner's jury in the case of Robert 
John Lockie, aged 38, who had been employed as an electrician 
in the Corporation gasworks. Deceased was apparently ia his 
usual health up to a moment before he expired, while at duty at 
the works. { 


Rifle Club Friendly.—A friendly match between teams 
representating the British Electric Transformer Co. and the 
Ediswan Rifle Club. took place on the range of the former club at 
their works at Hayes, Middlesex, last Saturday afternoon. The 
conditions were :—T wo sighters and 10 shots on five bull targets, 
eight in each team and six to count. The result was a win for 
the British Electric Transformer Co. by 551 to 541 pointa, the 
teams averagiog 923 and 90'2 respectively. On the winning side 
the highest scores were Harvey 99 snd Whish (captain) 95, while 
for the losers Golding and Winterflood each scored 94. The 
visitors were entertained to tea, and Mr. J. Cooper for the visitors 
proposed a hearty vote of thanks to the hosts for their hospitality, 
to which Mr. Whish, captain of the B.E T. Co.'s team, responded. 


Municipal ** Hustle" at Sheflield.—It is, of course, 
well known that the Sheffield manufacturers have rendered enor- 
mous services to the oountry duriog the emergencies of the past 
year, and that in so doing, they have called in the help of the 
Corporation electric supply department to a very large extent, 
necessitating quite unlooked-for extensions by the latter. At the 
present time big electricity extensions are in hand and the civio 
autborities, we are glad to note, have agreed on a course of action, 
of which even the American hustler may well be envious. 

The urgency with which things are being accomplished, may be 
gathered from the fact that at a recent Electricity Committee 
meeting, Mr. Fedden, the general manager, obtained '' absolution " 
for placing on his own responsibility orders to the extent of 
£120,000; apparently his action was at once approved by the 
Emergency Committee of three members, who had not had time 
to meet to discnss the subject. The chairman reported that he 
had authorized Mr. Fadden t» accept a further £3 000 tender, and 
that а motor lorry had been purchased “at the price now men- 
tioned’ Ву now it is probable thst a further £6,000 tender for 
ooal-handling plant at Neepsend will have been accepted. We' 
congratulate the City Council on a disorimination—rare in muni- 
cipal management —of things that matter." 


Volunteer Notes, —ExaGINEERING INSTITUTIO S' VOLUN- 
TEER TRAINING CORPS.— Company Orders.—By Lieut.-Col. O. B. 
Clay, V.D., Commandant, for week commencing November 8th, 


1915 :— 
Drills, 6.15 to 7.15 ; 7.15 to 8.15 p.m. 


Saturday, November 6th, 1915.—Company Parade, 2.30 p.m. 
Monday, November 8th.—Section 1, Technical ; Section 8, 
Squad or Working Party. 
Tuesday, November 9th.—Section 2, Technical; Section 4, 
Shooting Working Party. 
Thursday, November 11th,—Seotion 8, Technical; Section. 1, 
Shooting Working Party. 
Friday, November 12th.—Seotion 4, Technical; Section 2, Squad 
or Working Party. 
Sections for Technical Drill will fall in at the Headquarters 
of London Electrical Engineers (T. F.), at 46, Regency Street, S. W. 
Sections for Squad, Signalling, Shooting and Working Parties 
will fall in at the new Headquarters, Chester House, Eccleston 
Place, S. W. | 
Volunteers for trench work on Sunday, November 7th, are 
requested to give early notice to their Section Commanders. It is 
hoped that, as far as possible, the men who attended on the 31st 
ult. will attend again on the 7th inst. 


Е. @. FLEMING, 
‘Company Commander and Acting Adjutant. 


3RD BATT. (OLD Boys) CENTRAL LONDON REGIMENT (VOLUN- 
. TEERS).— Battalion Orders by Colonel S. G. Grant (Officer Oom- 
manding), Thureday, November 4th, 1915 :— 

Week-end Parades.—Saturday.—The Battalion will parade at 
Baker Street Station at 2.15 p.m., for Battalion Manceavres, and 
will proceed by train as follows :— 

North London Platoon, Blackheath Platoon, and No. 8 Platoon, 
"B" Company, under command of Mr. Marples, to Hendon, where 
they will detrain. 

The remainder of the Battalion, ander command of Mr. King, to 
Wembley Park. 

Instructions will be iszued to Officers concerned. 

Sunday.—The Battalion will parade at Liverpool Street Station 
(Low Level entrance, G. Е.В.) at 8.55 a. m., and proceed by train for 
Entrenching duties, returning at 4.59 p.m, 

This order is subject to permission being granted for the 
Battalion to return by the 4.59 train. 

Musketry.—Saturday next, the 6th inst, There will be shooting 
at both Acton and Bisley Ranges, as usual. Members proceeding to 
Acton must parade there at 2 p.m. punctually. Those shooting at 
Bisley must report themselves to Sergeant Cotter, at the barrier of 
No. 9 Platform, Waterloo Station, at 12.45 p.m. 

Tuesday, November 9th. Shooting at Acton, as usual, at 2 p.m. 

There will be no shooting at Bisley on Sunday next, the 7th inst. 


A. G. JOINER, Major and Adjutant, O. B. O. 


Institution and Lecture Notes.—The Institution 
of Electrical Eagineers.—Sinoe the publication of our forecast 
of meeting arraugements in our issue of October 15th, it has been 
found necessary to make several alterations in the programme, 
which, for London, now stands as follows :— 


November 18:h.—Charles P. Sparks (President). Inaugural Address. (The 
premiums awarded for papers read or published during the past Session 
will ba presented at this meeting.) 

November 25th.—Prof. A. B. Field. Some Difficalties of Design of High - 


Bpeed Generators." 
December 16th.—J. R. Beard. Тһе Design of High- Pressure Distribution 
Ist ems. 
January 18h, 1916.— Prof. Miles- Walker. The Predetermination of the 
Performance of Dynamo. Hlectrio Machinery.“ 

January 20th. —N. W. dtorer. The vossibilisiss in the Design of Con- 

tinuous Current Traction Motors.“ 

MANCHESTEA LOCAL SECTION —Mr. B. Welbourn will deliver 
his inaugural address at the opening meeting of the Section on 
Tuesday, November 16th, at 7.30 p.m. The following other 
arrangements are announced for the first half of the Session :— 

November 3Jth.— Prof. A. B. Field оп “ Воше Difficalties of Designa of High- 

Speed Generators.“ 

December 14ih.— Mr. J. R. Beard on The Design of High-Pressure Distri- 

bution systems.“ 

January Lith, 1416.—Prof. Miles- Walker on The Predetermination of the 

Pertormance of Dynamo-Elect:i» Machinery.“ 

January 25.h.—'' Printing Telegraphs.““ 

Other meetings will follow on February 8th and 22nd and 
March 8th and 21st. The Eagineers’ Club is electing members of 
the I. E. E. to be temporary members of the Club for the five 
‘meetings already arranged. 

DUBLIN LocaL SECTION.—On acoount of the war it has been 
decided to suspend the meetings of this Section for the present. 


Royal Institation.—The Ninetieth Illustrated Christmas 
Course of Afternoon Juvenile Lectures will be delivered this year 
by Prof. Н. H. Turner, D Sc. D.C. L., F. R S., his title being Wire- 
less Messages from the Stars.“ The subjects are as follows: How 
the Messages are Carried," Tuesday, December 28 h; How the 
Messages are Received.“ Thursday, December 30th; First Message: 
* We are very far away," Saturday, January 1st; Second Message: 
Some of us are Giants and some ate Dwarfs,” Tuesday, January 
4th; Third Message: "But we all behave much as you do," 
Thureday, January 6th ; Fourth Measage: “And in fact we are 
your Blood Ralations,” Saturday, January 8th. 


University College, London.—In his first lecture on “Electric 
Heatiag and Electric Furnaces" last week, Prof. Fleming dealt 
with general coosiderations regarding the laws of heat and the 
measurement of temperature, accompanying his remarks with a 
series of interesting experimental demonstrations. The effeotive- 
ness of the method of obtaining the equivalent of a real black 
body" by using an sperture in the wall of a hollow vessel was 
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well illustrated with the aid of boxes coloured red, blue and yellow 
internally. all of wh'ch. when viewed through a hole in tha lid, 
looked exactly alike and exc-edingly bla-k The fact that fur 
accurate therm metry under workshop oonditions electrical 
methods were indispensable was clearly shown. 


Appointments Vacant.—Station fitter (45s.-50s.), 
linemaa joiater (40:.-50s.), wireman (105..508.), fitter drivers 
(37a.-438.), engine drivers (304-378), switchboard attendants 
(288.-40з.), lineman or wireman’s mate (258.308.) for Military 
Camps, Southern Command; switchboard attendant (35а), for 
Stockport Electricity Department; clerk, male or female (£70), 
for Barnes U. D. O. Electricity Department. Particulars are given 
in our advertisement pages to-day. І 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, | 


Central Station Officials.—Mr. HERBERT MILLER has ‘ 


secured appointment to the ition of manager of the elec- 
tricity works of the Holmfirth District Council. There were 
65 applicants. | | 

Mr. BovpELL SHALLIS, who was an assistant engineer at the 
municipal electricity works at Canterbury, has been granted 
& commission in the Royal Engineers (Inland Water Trans- 
port Section). 

Corporal ReGInaLD EDWARDS, who was until enlistment, in 
September, 1914, on the staff of the Brietol Corporation elec- 
. tricity works, has received a commission in the Royal Engi- 

neers as second-lieutenant. He has been at the front in France 
for eight months. 


Tramway Officials.—Mr. Н. J. Smiru, who has been 
resident engineer for the Worcester Electric Traction Co., Ltd., 
for the last twelve years, has been appointed manager of the 
Tynemouth and District Electric Traction Co., Ltd. 


General.—Mr. Tuos. Pratt, head of the firm of 
Christopher Pratt & Sons, Ltd., electrical contractors, of 
Bradford and Ilkley, president of the West Yorkshire 
Federated Chambers of Trade, has four sons with the Forces 
and two in the O.T.C. 

_ The London Gazette of October 27th contained the follow- 
ing: — Company Quartermaster Sergeant George Harbord 
Gyton to the 3/1st London Divisional Signal Company, В.Е. 
(T.), as second-lieutenant." Mr. Gyron was the winner of the 
Christmas morning swimming race in the Serpentine in 1912 
and carried off the Peter Pan Cup. He is also an inventor of 
counterweights for electric light pendants, particulars of which 
have appeared in our pages. 

. Mr. W. Trevor Roper, who has been appointed a lieutenant 
in the A. S. C., is an electrical engineer, and manager of 
Messrs. Veritys, Ltd., Dublin. 

Second-Lieutenant R. B. DuNLoP, 70th Field Company, R. E., 
who has been wounded in action on the western front, prior 
o the war held a position ïn the firm of Messrs. Siemens; at 

asgow. 

Mr. D. W. McGurre (now on active service), who had 
charge of the marine side of the business of Messrs. Stevenson 
and McGuffie, of Glasgow, has resigned his position as a 
partner in the firm. Mr. H. A. McGuffie and partners will 
carry on the business as consulting, mechanical, and electrical 
engineers under the same firm name. 


Roll of Honour.—Lieutenant (temporary Captain) 
HENRY ALEXANDER HaMMiCH, of Stretford, formerly employed 
at the British Westinghouse Works, Trafford Park, has been 
awarded the Military Cross for conspicuous gallantry at Helles, 
Gallipoli Peninsula. | 

Private ALBERT JEWSBURY, 1/5th Duke of Wellington's Regi- 
ment, of Ravensthorpe, where he was with the Yorkshire 
Electric Power Co., Ltd., as an electric cable jointer, has been 
killed in action in France, having been shot in the forehead. 

Gunner WarrER Hupson, who was on the staff of the Kes- 
wick Electricity Co. prior to enlistment, has been wounded 
in action in France, | 

Gunner ARCHIBALD Wm. Homewoop, of the Royal Horse 
Artillery, who has fallen in action in France, was prior to the 
war engaged at the Charlton works of Messrs. Siemens. 

Private Harry SEED, of the 8th Battalion King's Own Scot- 
tish Borderers, who was engaged in electrical work at Stockton 
Heath, near Warrington, prior to the war, hae been killed in 
action in France. He enlisted in September, 1914, and went 
to the front last June. 

Private Gro. StBLEY, who was on the electricity works staff 
of the Barking U.D.C., has been killed in action in France. 

Private Percy BIRD. of the 4th South Staffs. Regiment, 
attached to the 2nd Battalion, who was on the staff of the 
Walsall Cornoration electricity works, is reported to have been 
killed in action. 

Private G. W. R. Perk, 6th Battalion Duke of Cornwall's 
Light Infantry, who was wounded in France on October 9th, 
in the attack near Hulluch, and died of wounds in hospital on 
October 12th, was motor inspector in the mains department 


of the County of London Electric Supply Co., Ltd. Corporal 
SypNngy D. Woop, Machine Gun Section, B” Company, Nor- 
folk Regiment, who was killed in action on October 9th in 
the attack near La Bassee, was in the service of the County of 
London Co. 's mains department. Private E. GORDON MORLEY, 
Queen's Westminsters, who was killed in action on October 
12th, was also in the.service of the County of London Co.'s 
mains department. 


Obituary.—The death occurred on October 23rd of 


Mr. бео. Patron, who had for many years been'in business as 


an electrical engineer at Bath Lane, Newcastle-on-Tyne. He 
was 80 years of age. He had been assisted in the business for 
a long time by his son, Mr. Arthur Patton. КИЧЕ 

Mr. W. А. LuNTLEY.—On Wednesday last week an inquiry 
was held at Wolverhampton Жа) the death of Mr. Wil- 
liam Aubrey Luntley (42), manager of the Corporation tram- 
ways. The deceased was a private in the Wolverhampton 
Volunteer Training Corps, and in March last he was out scout- 
ing with the corps at Perton when he slipped in a ditch, and 
in falling came in contact with his bayonet and was severely 
bruised. As a result abscesses formed, which necessitated 
several operations. The jury returned a verdict of Accidental 
death." The funeral took place on the following day. A 
service, attended by the Mayor and many members of the 
Corporation and officials, was held at St. George's Church 
prior to the interment. i 

M. EucENE Ducrerer.—The death is announced, in La 
Lumiére Electrique, of M. Eugéne Ducretet at the age of 71 
years. As long ago as 1864 he founded the firm of instrument 
makers which bears his name, and which has always been in 
the first rank; he was one of the early workers with X-rays, 
a pioneer in wireless telegraphy, and a maker of loud-speaking 
telephones. | 

Sir A. W. RuckER.—We regret to record that Sir Arthur 
William Rucker, F. R. S., Principal of the University of London 
from 1901 until 1908, died at Newbury, Berks, on November 
lst, at the age of 68 years. In the mathematical and physical 
sciences Sir Arthur was for many years pre-eminent, both as 
a scientific worker and as a professor. One of his greatest 
undertakings ‘was his magnetic survey of the British Isles, 
which was spread over more than fourteen years. He was 
made an F. R. S. іп 1889, and later was one of the secretaries 
of the Royal Society for five years. He received the Society's 
medal in 1891. He was president of the British Association 
in 1901, and was for seven years treasurer of that Association; 
he was also for two years president of the Physical Society. 
He was appointed Professor of Mathematics and Physics in 
the Yorkshire College, Leeds, in 1874, and in 1886 became 
Professor of Physics at the Royal College of Science, South 
1 The honour of knighthood was conferred upon 

im in : 


NEW COMPANIES REGISTERED. 


United Tube Corporation, Ltd. (141, 902).— Registered 
October 18th, by G. H. Barber & Sons, 18, St. Swithin's Lane, E.C. Capital, 
£150,000 in £100 shares. Objects: To carry on the business of manufac- 
turers of and dealers in munitions of war, and solid-drawn, lap-welded and 
other tubcs of all kinds, wire drawers, iron and steel converters, ironmasters, 
founders, smelters, engineers, metallurgists, galvanisers, aluminium coaters, 
japanners, annealers, enamellers, stampers, tool makers, brassfounders, elec- 
trical and water supply engineers, etc. The Board of Trade authorises the 
acquisition by this company of a part of the undertaking of the British Mannes- 
mann Tube Co., Ltd., the books and documents oí which are liable to inspec- 
tion under Section 2 of the Trading with the Enemy Act, 1914. The sigma- 
tories (with one share each) are: J. R. Wright, Hindrefoilan, Sketty, Glam., 
steel manufacturer; J.-C. Davies, The Mount, Gowerton, steel manufacturer; 
G. Hethey, 19, Chartfield Avenue, Putney, S. W., tube manufacturer; H. W. 
Dunn, 46, Qucen Victoria Street, E.C., chartered accountant. Private com- 
pany. The first directors (to number not less than three or more than eight) 
are Col. J. R. Wright, S. Baldwin, NE C. Davies, G. Hethey, H. W. 
Dunn, and A. Hethey. Qualification, £1,000. Remuneration, £200 each per 
annum (chairman 6400). 


Anglo-American Metals Syndicate, Ltd. (141,904) .—This 
company was registered on October 19th, with a capital of £3,000 in £1 
shares (2.750 А” and 250 B'), to carry on the business of metal mer- 
chants, steam and other engine manufacturers, brass, gunmetal, and iron 
founders and finishers, galvanisers, annealers, electroplaters, cable makers, 
electrical engineers, etc., and to adopt an agreement with S. A. Yorks and 
J O. Lawson-Johnston. The subscribers (with one share each) are: J. O. 
Lawson-Johnston, Trafalgar House, Waterloo Place, S.W., stockbroker; S. À. 
Yorks, Trafalgar House, Waterloo Place, S.W., electrical engineer. Private 
company. The number of directors is not to be less than two or more than 
three; the first are J. O. Lawson-Johnston and S. A. Yorks (both permanent). 
Qualification, 500 shares. No remuneration until dividends amounting to 
100 per cent. have been paid on B" shargs; thereafter as fixed bv the 
company. Secretary: J. O. Lawson-Johnston. Registered office: Trafalgar 
House, Waterloo Place, S.W 


W. J. Addison, Ltd. (141,989).—This company was regis- 
tered on October 29th, with a capital of £1,000 in £1 shares, to carry on 
the business of ironfounders, electrical and mechanical engineers, manulac- 
turers of agricultural and other machinery and motors, tool makers. iron- 
masters, metal workers, etc. The subscribers (with one share each) are: 
W. J. Addison, 9, Broadway, Streatham, S.W., electrical engineer; H. 
Stimson, Salisbury House, London Wall, E. C., solicitor. Private company. 
Table A mainly applies. Registered office: 9, Broadway, Streatham, S. W. 


Motor Engineering Co. (Nottingham), Ltd. (141,963).— 
This company was registered en October 26th, with a capital of £200 in £1 
shares, to take over the business of a motor engineer and munition maker 
carried on by E. Burton, at Mavfield Grove, Nottingham, as Welton & Со. 
and the Electric Power Co. The subscribers (with 50 shares each) are: 
Burton, Maitland Road. Woodthorpe Drive, Sherwood, Notts., colliery agent; 
W, C. Hoffman, 2. Epperstone Road, West Bridgford, lace merchant; R. W. 
Ashley, 34, Wilford Road, Nottingham, engineer; A. A. Welton, 44, Turner 
Street, Nottingham, lace buyer. Private company. E. Burton is sole perms- 
ualification, one share. Secretary: H. Harris. Registered 
treet, Nottingham. 


nent director. 
Office : 2, King 
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CITY NOTES. 


Western Telegraph Co., Ltd. 


TRE revenue for the year ended June 30th, 1915, amounted 
to £983,263, and the working expenses to 388,893. After 
providing £32,747 for debenture stock interest, and £83,349 
for income-tax, there remains a balance of £578,278, plus 
£33,157 brought forward, making £611,431. Three interim 
dividends, amounting to £93,568 have been paid, £150,000 has 
been applied towards the reduction of the amount of capital 
expenditure in excess of the share capital and debenture stock 
issued, £150,000 transferred to the general reserve fund, 
£30,000 to the land and buildings depreciation fund, and 
250,000 to the provision on account of investment fluctuations. 
The directors now recommend a final dividend of 3s. per share, 
making, with the interim dividends, a total dividend of 6 per 
cent. for the year, also a bonus of Ys. per share, both free of 
income-tax, which together will amount to £51,982, leaving 
£85,880 to be carried forward. 


Holophane, Ltd., and Reduced. 


THE petition of Holophane, Ltd., of Westminster, to confirm 
a reduction of capital came before Mr. Justice Astbury, in 
the Chancery Division, on Tuesday. Mr. Hall, for the com- 
pany, said it was formed for the purpose of manufacturing 
and selling electric globes and various kinds of lighting appa- 
ratus. The original capital was £200,000 in 100,000 £1 ordinary 
and 100,000 £1 preference shares. It was proposed to reduce 
the capital to £105,000 in 100,000 preference shares of £1 and 
100,000 ordinary of 15., the reduction to be effected by can- 
celling capital lost or unrepresented by available assets to the 
extent of £95,000, and reducing the ordinary shares from £1 
to ls., the ordinary shares in future to be le. per share. ; 

His lordship confirmed the reduction, and directed the com- 
pany to use the words and reduced in the name for 
another month. 


National Telewriter Co., Ltd. 


Tue report for the year ended June 30th, 1915, states that, not- 
withstanding loss of business in consequence of the war, after 
writing off the whole of the discount on the debentures issued, 
the costs thereof, and debenture interest, there remains a net 
profit of £757, as compared with a deficiency last year of £980. 

Sir Јонх G. CraGcs presided on Monday, at the offices, 20, 
Bucklersbury, E.C., over the annual meeting. He said that 
the amount еху деа during the year on capital account was 
£1,020, as compared with £3,619 in the previous year. The 
revenue from rentals and other sources of income was £6,769, 

compared with £6,883, which showed a alight falling off, 
while the apportionment of rentals carned forward was 
£2,098, as against £2,416 for the previous period. They had 
now reached a profit-earning stage, and, but for the adverse 
effect of the war upon business, he would have been able to 
report a larger net profit. New subscribers were being obtained 
in a satisfactory manner, and with their technical difficulties 
for the most part behind them, their future was becoming 
considerably brighter; but the outbreak of war immediately 
resulted in numbers of subscribers terminating their contracts 
and since that time withdrawals had gone on until their total 
loss in annual subscriptions had reached about £2,000. Thus, 
the war had not only deprived them of a considerable amount 
of business already secured, but had stopped its development. 
The necessity at once arose for a reduction of expenditure. 
This had been accomplished, and was still having their con- 
stant attention. They hoped that they had now reached the 
worst of their troubles, and, although great difficulty was 
encountered in obtaining new business, they were still secur- 
ing subscribers. They had reason to believe that they would 
be able to regain eome of their old subscribers at the conclu- 
eion of the war, and as the success of their business depended 
largely upon trade conditions being normal (it being one of 
the first to be affected by commercial depression) he thought 
they might congratulate themselves on having turned the 
rner ene made a profit during such abnormal times as the 
present. . 

Mr. E. B, ErLice-CLAREK seconded the motion, which was 
carried without discussion. 


Fraser & Chalmers, Ltd. 


Mn. А. W. Tart presided at the annual meeting, held at Win- 
chester House, E. C., on October 28th. He said that the net 
profit for the year was £12.058, as compared with £8,377 in 
1914 and £4,604 in 1913. The results were not good, but it 
was satisfactory that progress had been made during a parti- 
cularly difficult time. The speaker referred to the difficulties 
experienced in obtaining raw materials and a sufficient labour 
force, difficulties common to all engineering concerns at pre- 


sent, but somewhat accentuated in their case. The progress 
recorded in the manufacture and sale of steam turbines and 
turbo-blowers last year had been fully maintained during 
the year under review; the results from this department 
showed an improvement, and there was every promise that it 
would continue to grow in importance. Ihe company had 
now an established name in this class of manufacture, us was 
evidenced by the increasing number of inquiries and orders 
received. The orders taken in the coal conveying and coal 
handling department had been very satisfactory, and they 
were at the present moment in the process of carrying out 
certain substantial orders for the French Government, and 
also in South Africa and China. This department was growing 
in importance, and in the near future should be one of the 
principal departments of the company. A certain amount of 
usiness had been secured in Bettington boilers, and further 
inquiries were at present under consideration, although they 
might have to be deferred owing to the present regulations 
which existed for controlled establishments. During the year 
under review the business in South Africa had shown some 
improvement. The trading in Australia, and also in Canada, 
showed a falling off as compared with the previous year, but 
this was to be looked for in view of the financial conditions 
ruling in these Colonies. Certain. new business had been 
secured in Australia, and the satisfactory crops in Canada 
should improve conditions there in the near future. It was, 
however, reasonable to assume that when conditions again 
became normal the volume of trade to be secured in these 
countries should be considerably augmented, especially if a 
certain measure of legislation was adopted whereby the manu- 
factures of the United Kingdom obtained a substantial prefer- 
ence over those of alien enemy countries. The remaining 
departments did not call for any special comment, except that 
during the year the company appointed a representative to 
look after its interests in Russia. He had established himself 
in Petrograd, and had opened offices there. Although there 
was not much prospect of immediate business, largely due to 
the exchange problem with Russia, the ground was being pre 
pues for future work. A new and larger power station had 
n erected at the works at Erith to meet epecial conditions 
which had arisen. The company had entered into a contract 
for a limited period for the supply of electric power to Vickers' 
works. This contract was a satisfactory one. In the event 
of it not being continued after the expiration of the existin 
agreement, the power station would supply all the needs o 
the company's own works at a considerably lower cost for 
power fhan in the past. The concentration at Erith of the 
eales departments and general accountancy with the manu- 
facturing end of the business, had proved a great advantage to 
the wor genera: and had largely contributed to more 
efficient and economic administration under the direction of 
Mr. Rogers, the general manager. The company was carrying 
out a large amount of work for the Government, or for its 
contractors, and for the supply of power units, which was classed 
as war work, but they had had perforce to turn down other 
orders and inquiries for the company’s ordinary manufactures. 
The company’s works were, however, at the present time fully 
occupied, and, provided there was no extraordinary change in 
the situation during the next few months, there was reason 
to hope that the results for the current year should be as 
favourable as those now submitted, if not more so. 


Montevideo Telephone Co., Ltd. 


Mr. CHARLES Lock presided at the annual meeting, held at 
Winchester House, E.C., on October 27th. He said that the 
item in the balance sheet of purchase price of property had 
been increased by £5,945 during the year, and now stood at 
£186,155. The increase was less than the corresponding figure 
of last year, and the explanation was eimple—they had not 
had so much capital outlay in the shape of new connections. 
Stores at Montevideo were £6,789, against £11,400 last year. 
Last year he explained the reason for the large amount of 
etores then appearing in the balance sheet, viz., as being due 
io a certain portion of the cost of the new switchboard which 
had then been ordered, and part of which was then in Monte- 
video. Investments at cost were £49,289, as against £41,452. 
During the year they had considerable remittances from the 
other side, and had increased their investments by taking up 
some Treasury notes and £5,000 of War Loan. A question 
had been raised by a shareholder as to depreciation. This 
had not been referred to in the balance sheet because it was 
not of a serious character. Their investments were not in 
trustee securities, and penne for that reason were not so 
Subject to fluctuations; but they were all of good class, with 
one small exception, and were thoroughly sound. illa 
receivable and cash amounted to £21,798, against £20,600 in 
the previous year. Their investments of cash put them in 
the position of holding liquid assets, realisable at very short 
notice, to the amount of £71,000, whilst their capital was 
only £159,000. This, moreover, did not include the real 
estate and stores at Montevideo and sundry debtors, and 
taking these together thev had eolid assets of £104.000, prob- 
ably every penny of which could be realised. On the debtor 
side, there was a small diminution in the item of sundry 
creditors. The reserve for renewal of plant, etc., stood at 
£40,130. They had charged the fund with a small portion 
of the cost of the new switchboard, but to the extent to 
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` which it was available for new connections in the future they 
had dealt with it as capital expenditure, which was sound 
finance. The profit and loss account showed a diminution 
in роль but last year he foreshadowed that result, and they 
had 176 fewer subscribers on their books. He, was glad to 
say, however, that business was looking up of late in the 
Republic, and their last reports were that subscribers were 
beginning to show an increase again. He was satisfied, how- 
ever, that in view of the great depression on the other side, 
accentuated by difficulties with which they were all familiar, 
the result was not unsatisfactory. By the exercise of eubstan- 
tial economies they had been able to counteract the depressed 
business conditions, and the reduction in net revenue was 
only £2,748. The working expenses in Montevideo were sub- 
stantially less than in the previous year, and they were able 
to show that result partly because there were not so many 
building operations going on necessitating the removal of 
their instruments and wires. Whilst they had not suffered 
from storms to any great extent in Montevideo, they had 
suffered materially in the Camp. However, the results of the 
whole year were that they lost £3,287 in receipts, but their 
net profit was only down by £2,748. The balance brought 
down was £25,776, which would enable them to pay the 
usual 6 per cent. on the ordinary shares and make substantial 
appropriations to depreciation and renewal of plant. Not, 
however, quite to the same extent, as they were putting 
£8,000 to depreciation as against £9,500 last year, and £9,000 
for the renewal of plant, as against £9,500. The new switch- 
board had fulfilled all expectations, and justified the advice 
which Sir John Gavey gave them in recommending a parti- 
cular kind of switchboard. For some years they had been 
endeavouring to get small sections of plant underground 
with a view to future developments, but during the year, 
owing to the troublesome times in which they lived, they 
had not proceeded so energetically with the question of obtain- 
ing the concession to put the whole of the plant underground. 
In March the old President went out of office, and the new 
President brought in a number of officials who, naturally, 
required a little time in which to study the conditions, and 
for the first few months, naturally, they did not wish to 
trouble them. Now, however, they had requested the local 
board to take the matter up at such time as they found con- 
venient. He did not know what the views of the new Govern- 
ment might be in the matter, but the arguments the company 
would lay before them would be the ваше, viz., that they 
wished to give the public the best service, and would be 
prepared to do so when they got a concession. In conclusion, 
_ the Chairman expressed the indebtedness of the company to 

the local board, and also to Sir John Gavey for the constant 
advice he gave to them. | 

Mr. J. G. LE MARCHANT seconded the motion, which was 
carried without discussion. 

The meeting subsequently voted fifty guineas to the British 
Red Cross Society. | 
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Barbados Electric Supply Corporation, Ltd. 


THe annual meeting was held on October 28th at Basildon 
House, Moorgate Street, E.C., Mr. A. W. Tarr presiding. 
He said that the profit on operation for the year was £2,231, 
an increase of £850, or about 62 per cent. There was reason 
to be content with that progress in a year of adverse condi- 
tions, largely brought about by the world-war. While, per- 
haps, the community in Barbados could not be said to have 
suffered so much directly as a result of the war as people 
at home, the indirect effects of the war were, nevertheless, 
felt very seriously. It was, therefore, not surprising that the 
number of new consumers had not been quite so large as in 
the previous year, or that the number of units sold in propor- 
tion to the lamps connected was somewhat smaller. The 
winter season generally brought a large number of visitors 
to the Island, but owing to the lack of visitors last winter 
the company naturally suffered as a result of less current 
being used by the hotels and boarding-houses. There had 
also been less entertaining, and the lighting of the wharves 
had been restricted under Government orders. In view of 
those adverse factors, the directors regarded an increase of 
2,321 lamps connected, and an increase of 27,369 units sold 
during the year, as entirely satisfactory. The trading profit 
had been arrived at after charging £504 for repairs and 
renewals, the principal item of expense in this connection 
being again the cost of replacing the original Norway pine 
poles by the more satisfactory Wallaba poles. More than 
half the original poles had now been replaced, and the 
remainder would have to be dealt with shortly. the cost being 
spread over the next two or three vears. The number of 
consumers at the date of the report was 997, an increase of 
260 in the past vear. and the 25 c.r. equivalent connected to 
the mains stored at 15.036. The units sold during the year 
amounted to 166.585, an increase of nearly 20 per cent. over 
the previous vear. Of the 960 new installations connected 
last vear. 177 were carried out by their own wiring and 
fitting department. which had also carried out extensions to 
some of the previensly existing installations. Electrical plant 
had also been installed bv the company at three sugar fac- 
tories on the Island. outside the radius of the company's 
system. The profit from installation work and the sale of 
electrical apparatus showed a decrease. but it was not the 
policy of the board to make substantial profits on this class 


of work. The department was a necessary adjunct to the 
company's business to enable them to obtain new consumers, 
and there was more attraction to intending consumers to 
have installations put in if they carried out the work at 
ies sufficient only to cover the working expenses of the 
epartment. With regard to the profit and losa account, the 
net profit for the year of £503, compared with a loss of £42 
in the previous year, a difference of £945. The whole of 
the profit had been applied in reduction of the balance stand- 
ing to the debit of profit and loss account to £2,752. The 
capital expenditure during the year had amounted to #110. 
As to their prospects for the current year, the conditions now 
prevailing were more or less the same as during the year 
under review, but the returns so far received showed a 
further slight, but quite satisfactory, increase over the corres 

nding period of last year. The sugar crop now growing, 
or reaping next February, was, he believed, a good one, and, 
if so, the company should ultimately get the advantage of the 
better conditions which were sure to prevail. 

Mr. W. C. Kenny seconded the motion, and the report was 
adopted. 


Ferranti, Ltd. 


THE annual meeting was held on Friday last at Central House, 
Kingsway, W. C., Mr. A. W. Tair in the chair. 

In moving the adoption of the report, the CHAIRMAN said 
that the trading profit for the year was £37,230, as compared 
with £47,256 for the previous year, ог a decrease of approxi- 
mately £10,000. This decrease was in addition to the decreas 
which was shown last year from the profits which were made 
for the year to June 30th, 1918, which was the best-year in 
the history of the company since its reconstruction. Last 
year he mentioned that the decrease was due principally to 
the discontinuance of large switchgear work d the building 
up of new business in switchgear details and power trans 
formers; and he also mentioned that there might possibly be 


a further decrease due to the conditions arising out of the 


war. Unfortunately, this had been the case. The decrease 
could be accounted for to a very great extent by the decreas 
of the meter business, which was the principal part of the 
company's trade. The decrease had not occurred in any 
large measure in the home trade, but there had been a con- 
siderable falling off in the export trade, due to monetary 
conditions which had had the natural effect of retarding 
developments. There had also been some decline in the switch 
instrument and heater sections, but this had been compen- 
sated for in a large measure by the increase in the power 
transformer department. Improvements and developments had 
taken place in the company’s design of transformers, and the 
progress which had been made was encouraging. Owing to 
the substantial reduction which had been made in genera! 
establishment charges, the net profit was 86.739, or only 
43,036 less than the previous year. Proceeding to deal with 
the balance sheet, the Chairman said that a new item on the 
asset side was one of £11,856, expenditure on equipment oi 
shell department. After considerable negotiation, the company 
were able to make a contract direct with the Government for 
the supply of a fairly large number of 3 in. and 6 in. shells. 
and also for the manufacture of fuses and gaines. Althoucn 
the company had a considerable amount of plant suitable for 
this class of manufacture, they could not have undertaken the 
contract which had been placed with them without consider 
able addition to their available plant and also to their build- 
ings. The matter was carefully gone into, and their probable 
requirements in this direction scheduled, and arrangements 
had been made under the contract with the Government for 
certain advances to mect this expenditure. Repayment had 
been arranged by means of equitable deductions from the 
invoiced value of the shells and fuses when the same was 
delivered. Arrangements were well forward, and the buildings 
had been completed and a certain amount of plant installed. 
although they were suffering, in common with other mannfac- 
turers, delays in delivery of various machines. The position 
had been put before the Ministry of Munitions, and pressure 
was being placed on the manufacturers to deliver the balance 
of their requirements as quickly as possible. They bad already 
commenced the manufacture of the 3 in. shells, and of the 
fuses and gaines, and he hoped that before very long this 
department would be in full swing. In connection with this 
contract, they had had a very large amount of assistance from 
Mr. Ferranti, and the whole of this work was under his per- 
sonal supervision. They had, in common with other manufac- 
turers, experienced considerable difficultv in obtaining neces- 
sary supplies of materials, as well as having to meet con- 
tinuallv increasing costs, both for material and labour. ТЕ was 
not always possible to provide for these increased costs in the 
prices which could be obtained for the finished article. parti- 
cularly in standard articles such as meters. He was pleased 
to say that since the close of the financial vear the orders 
which had been obtained showed an encouraging increase over 
those for the corresponding period of the previous year. ard. 
if this could only be maintained, and no unforeseen exponi 
ture arose in connection with the manufacture, the results 
which they would place before them next year should shew 
some imnrovement. The works of the company were declared 
a controlled establishment under the Munitions of War Act. 
1915, on September 6th, 1915. In order that they micht 
be able to assist the country at the present time to the 
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fullest possible extent, they were making arrangements 
whereby practically the whole of their available male labour 
would be employed on munitions work, and such other work 
as they could carry on would be performed by female labour. 
In conclusion, Mr. Tait referred with satisfaction to the loyal 
co-operation, energy, and ability exhibited by the heads of 
the various departments and by the whole of the staff in 
assisting the company during a trying and difficult period. 

Mr. ARTHUR WHITTAKER seconded the resolution, and the 
report was adopted. 


Norwich Electric Tramways Co. 


THE report for the year ended June 30th, 1915, gives the 
following comparative figures for 1914 and 1915 :— 


1914. 1915. 
Total receipts .. 639.191 ...... 539,196 ...... Inc. £ 5 
Total expenditure .. 28,044... 28,79 Inc. 435 
Net profit . . 11,077 ...... 610,647 Dec. 4,430 


. The above amounts for expenditure include debenture 
interest, donations, and London expenses. Adding 4797 
brought forward, there is a total of £11,444 to be dealt with. 
The directors recommend that £2,500 be placed to the reserve 
fund account, £7,920 to the payment of 3 per cent. dividend 
on the shares of the company for the year, and £1,024 be 
carried forward. 


1914. 
Car mites run "er 1,048,275  ...... 1,011,994 
Passengers carried .. .. ... .. 9.431.890 .471, 
Earnings рег C.M. тя © s.  .. 8.964. ...... 9.27d. 
Expenses per C.M. ая аба Ме .. 5894. ...... 6.134. 
Earnings per passenger ee ax .. 0.904.  ..... 0.994. 


Mr. С. M. Chamberlin, who was appointed local director under Section 47 
of the Norwich Electric Tramways Act, 1897, retires, and under Section 45 of 
the Norwich Electric Tramways Act, 1914, the Corporation of Norwich will 
appoint a director, subject to the approval of the directors of the company, 
to represent the city of Norwich on the board for the ensuing year. 


Auckland Electric Tramways Co., Ltd. 
Durine the year ended June 30th, 1915, the total revenue 


was £272,242. The traffic receipts, which were adversely : 


affected by the war, amounted to £267,794, showing a decrease 
of £3,908. After о for all expenses chargeable to 
revenue, including £20,510 for debenture and other interest, 
the rental and percentage of profits payable to the Auckland 
City Council amounting to £5,382, and setting aside £22,500 
to the renewals and depreciation account, there is a surplus 
of £53,404, plus £5,876 brought forward, making £59,280. е 
preference dividend requires £9,000. An interim dividend on 
the ordinary shares for the half-year ended December 3let, 
1914, of 7d. per share, less income-tax, was paid in May, and 
the directors now recommend that £10,000 be transferred to 
reserve account (bringing the account to £122,500), and that a 
further dividend be paid on the ordinary shares of 1s. per 


share, less income-tax, making 1s. 7d. per share for the year. 


This will leave £4,655 to be carried forward. 5.851 first 
mortgage debenture stock was bought and cancelled, the 
average cost to the company being slightly over par. The 
capital expenditure during the year aggregated £24.074, most 
of which was in respect of additions to the generating plant, 
including the cost of a 1,050-kKw. mixed-pressure turbo-set, 
which is now in course of installation and is expected to effect 
economies in the working costs. Expenditure has also been 
incurred on certain duplications of the track and in connection 
with an extension of 1.14 miles. The new central repair 
works in the Mount Roskill district were in operation durin 

the whole of the year, and have enabled the company to de 

expeditiously and economically with rolling stock and other 
repairs. Arrangements have been concluded with the Auck- 
land City Council with regard to the extension in Upper Queen 
Street, and the work is now in course of being carried out. 
In view of the monetary conditions brought about by the war, 
capital expenditure in other directions is being restricted ав 


much as possible. The passengers carried numbered 41.375, 689, 


as compared with 42. 133.345, and the average expenditure per 
passenger fell from 1.00d. to .99d.; the average receipts per 
passenger were unaltered at 1.65d. 

Annual meeting : November 8th. 


Drake & Gorham, Ltd. 


Tue directors’ report for the year ended June 30th, 1915, states 
that after payment of all charges, including bonuses due to 
staff, allowances to those who have Joined the National Forces, 
and making provision for contingencies, there remains a net 
profit of £3,817, plus £1,931 brought forward, making a total 
of £5,748. After payment of a dividend at the rate of 2} per 
cent. requiring £3,125, £1,000 is apne in writing down 
goodwill, and £1,623 is carried forward. As might be expected, 
country house lighting has been curtailed by the war, but 
the organisation of the company has been utilised in providing 
light and power for powder factories, chemical works, camps 
and hospitals, which has kept the staff fully employed. As, 
however, this work was undertaken at low rates, the profit on 
the installation department, as a whole, shows a reduction. 
The wholesale department has maintained its position and 
profits in spite of the prevailing conditions. The agency for 


commercial electric vehicles with Edison batteries has resulted 
in а number of sales, and development of this department 
during the current year has already taken place. Two direc- 
tors and 60 members of the staff (two of whom have been 
killed and one wounded) volunteered for national service, and 
up to June 30th, £811 had been paid in allowances. 


West India and Panama Telegraph Co., Ltd. 


THE report states that the amount to credit of revenue is 
£36,454, against £41,482 for the corresponding half-year of 
1914, and the expenses have been £27,225, against £26,900. 
The result is a profit of £9,229, plus £1,741 interest on invest- 
inents and £6,348 brought forward, making an available total 
of £17,319. The directors propose that this amount be dealt 
with as follows: First preference shares, dividend, six months 
to June 30th, 6s. per share, £10,368; second preference shares, 
dividend, six months to June 30th, 6s. per share, £1,400; 
ordinary shares, dividend, six months to June 30th, 9d. per 
share (free of income-tax), £3,312; balance to current half- 
year's account, £2,237. The working profit for the half-year 
18 £9,229, as compared with £14,582, a decrease of £5,353. The 
war conditions referred to in the last report have during the 
half-year involved an abnormal expenditure of over £7,000. 
The cost of repairs to cables is £3,263 legs, partly owing to 
receipts for the hire of the Henry Holmes and to a smaller 
quantity of cable having been used in repairs. The traffic 
receipts during the current half-year, to which are added the 
special subsidies granted in respect of a reduction of rates, во 
far show а considerable falling off in comparison with those 
of the corresponding half-year of 1914.—Financier, 


Western Telegraph Co., Ltd.—The directors, after 
transferring £150, towards the reduction of the amount 
of capital expenditure in excess of the share capital and deben- 
ture stock issued, £150,000 to the general reserve fund, £30,000 
to the land and buildings depreciation fund, and £50,000 to 
the provision on account of investment. fluctuations, recom- 
mend a final dividend of 3s. per share, making a‘ total dividend 
of 6 per cent. for the year ended June 30th, 1915, also & bonus 
of 2s. per share, both free of income-tax. 


South Metropolitan Electric Light & Power Co., Ltd. 
—At the meeting of debenture stockholders on October 27th, 
the resolution mentioned on page 568 of our last issue reduc- 
ing the amount to be set aside to reserves and depreciation 
was carried by 11 votes to 6, but as a three-fourths majority 
was necessary, the resolution was declared lost. 


Capital Reduction.—A petition for the reduction of 
capital in the County of Durham Electrical Power Distribu- 
tion Co., Ltd. and Reduced, from £500,000 to £300,000, is to 
be heard in London on November 16th. A notice regarding 
the matter appears in our advertisement pages to-day. 


Bordeaux Electric Tramways Co.—The following 
dividends are to be paid in London, on November 15th, on 
the shares of the Compagnie Francaise des Tramways Elec- 
triques et Omnibus de Bordeaux: — Fes. 4.45 on bearer shares 
against coupon No. 27 and Fes. 4.80 on registered shares by 
endorsement on certificate. 


Shropshire, Worcestershire, and Staffordshire Elec- 
tric Power Co.—The Times states that this company will hold 
an extraordinary general meeting on November 19th to sanc- 
tion the пени and issue of £100,000 of 51 per cent. deben- 
ture stock. 


City of Buenos Aires Tramways Co. (1904), Ltd.— 
The directors have declared a dividend of 1s. 3d. per share, 
being at the rate of 5 per cent. per annum, less income-tax, 
for the three months to September 30th. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


It is surprising how little the Stock Exchange markets are 
being influenced by politics of any kind. The investor seems 
to be indifferent to the war influences so far as the active 
markets are concerned. His attitude must cause disappoint- 
ment to the puling pessimist who makes a gospel of national 
depreciation, because such steadiness in markets augurs a 
calm confidence on the part of the general public that must 
be galling to the sensation-seller and his ready victim. Not 
even the greatly-deplored accident to His Majesty brought 
about a tremor in markets, and the talk about a new War 
Loan has not led to any sales of gilt-edged stocks in conee- 
quence. 
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Once more, it is Brazil, Canada, and Mexico which lead 
the markets all round. Mexico is hardly such a favourite as 
she was a fortnight back. Rumours as to assassination of 
Carranza turned out to be ill-founded, but they were un- 
pleasantly remindful of possibilities in a country where revolu- 
tion has bean dormant for less than a month. After a reaction, 
however, prices of various Mexican issues hardened up. 

The Canadian and American munition-making companies 
are known to be overwhelmed with work, and the electrical 
undertakings are fast and furiously busy with orders from this 
country and the Allies. Canadian General Electrics fell back 
to 194 after their Fifth of November rise, but the demand 
eprang up again, and the price rose to 129 with it. Shawi- 
nigan Water and Power Common shares are strong at 145, 
and Consolidated Gas, Electric Light and Power of Baltimore 
went up to 1161. Shawinigan's August earnings of 150,000 
dollars showed an increase of 8,000 dollars on the month. 

In view of the big price advances of late, it is useful to com- 
pare a few yields, because while some stocks are still cheap. 
there are others which look expensive enough, bearing in mind 
that the War Loan can be bought to pay nearly 42 per cent. 
on the money. Representative fixed-interest securities are :— 


Bond or Stock. Price. Yield. Interest due. 
Baltirnore Gas., Elec. Power Con. Deb. 

SR ИРИРЕК їс. £510 0 May, Nov. 
General Elec. Gold. debs. .................. 102 41? 6 Mar., Sep. 
Mississippi Power .............................. 83 6 0 0 Jan., July. 
Pennsylvania Water & Power ............ 97 5 3 0 Jan., July. 
Rio Trams Ie ·i . 93 5 7 6 Jan., July. 
Rio Trams 2nd . |... aee itor 76 611 6 Apl., Oct. 
Sao Paulo Tram Ist . 92 5 8 0 June, Dec. 
Toronto Power Deb. Stk. ..................... S8 c. d. 5 2 0 May, Nov. 
United Elec. Montevideo Trams Ist. deb. 89 c. d. 5 12 6 May. Nov. 
Winnipeg Elec. Rly. perp. deb. stk. ... 5 1 0 Apl., Oct. 


In all the above cases the interest is 5 per cent., with the 
exception of the Toronto and the Winnipeg debentures, which 
a a per cent. stocks. The latter is obtainable free of stamp 
and fee. 

The electricity eupply market is so quiet that there is not 
an alteration to record in our lists this week. There is a little 
business doing in County of London shares, the yield on the 
ordinary attracting buyers, while, at the same time, there 
are a fair number of shares on offer. For South Metropolitan 
ordinary there has been soine inquiry, on the basis of 15s. 6d. 
City of Londop ordinary are changing hands about 12, but in 
Charing Cross issues there is nothing going on. Edmurndson's 
Ordinary changed hands the other day at 5s., and the £5 
preference shares at 3, these carrying 6 per cent, cumulative 
preference dividends. The non-cumulative preference (also 
£5 shares) are about a sovereign. London Electric preference 
attracted a little attention at about 43, and Metropolitane last 
changed hands at 458. 

Another feverish outbreak of buying of American Rails has 
helped prices of shares of all the companies operating in the 
States. New York Telephones at 100, ex dividend, are very 
steady, American Marconis hardened to 18s. 3d., and Anglo- 
American Telegraph preferred at 101 x.d. is a little better, 
allowing for the deduction. Western Telegraphs are good, on 
the declaration of the usual 3s. final dividend and 2s. bonus. 
West India and Panama are unchanged, the dividend of 9d. 
a share, free of tax, comparing with 18. 3d. a year ago. In 
the Eastern group. Eastern ordinary has gained 2 points, Both 
the Globe Telegraph shares are better, further improving upon 
their rise of last week, and the market as a whole shows con- 
siderable strength. 

This cannot be eaid of Home Railway stocks. Districts 
hardened a trifle, but the Underground Electric A“ shares 
are dull at 4s. 9d. Most of the Steam stocks show a sickly 
tendency. So long as the war continues, the Government 
guarantee to the railways protects dividends to a material 
extent, but the outlook for the industry after the war is over 
1з too obscure for the investor to be tempted to buy the stocks. 
Should trade turn out to be goad, there will be labour diffi- 
culties. If there are none of the latter, it will mean that 
trade is sluggish: and the investor is not a little puzzled to 
know what to make of the situation as it will develop when 
peace breaks out. 

Brazil Tractions recovered their dividend of 3, deducted last 
account-day, and there is still a considerable amount of activity 
in the shares. Indeed, Argentine and Brazilian issues of all 
kinds are in demand just now. 

The manufacturing shares are somewhat unsteady. Bab- 
cocks eased off a trifle, and falls of 4 took place in British 
Insulated and in India-rubber shares. On the other hand, 
Henleys are up on the week, and Telegraph Constructions fol- 
lowed up their previous rise with an advance of another 10s. 
Prices in the rubber share market keep very firm. There is 
a good deal of business doing in them, most of it small. but 
fairly constant. The latest speech of the Chancellor of the 
Exchequer on the Budget encouraged the idea that the 
younger rubber-producing companies would receive reason- 
able treatment in the matter of the Excess Profits Tax: Mr. 
McKenna said that such cases must be left to be decided by 
the referees. 

A substantial recovery in copper shares is worth noticing. 
The metal has started to improve, and heavy purchases of 
shares from the other side of the Atlantic has brought about 
a complete change in the complexion of the market for copper 
shares on this side. There is not much doing in Armament 
shares, but supply and demand keep level enough to hold 
prices steady. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Номи Югвстмогту COMPANIES. 


Price 
Nov.9, Rise or fall Yield 


Dividend, 
1914, 1916, this week. p.c. 

Brompton Ordinary... ee ee 10 т} == #6 18 4 
до. 1 рет cent. Pret. oe ee 1 1 — 5 0 0 
Charing Cross Ordinary ЕР T 5 — 7 210 
do. do. do. Pret. ee d -— 6 0 0 
do. do. Озу Рге 0 ee ee -— 6 8 1 
O. é [] ee eo ee ee 4 80 — b 0 0 
Chelsea oe ee oe oe ee 5 4} -— 611 8 
do. 45 Deb. ee ee ee oe 43 87 — 6 8 6 
City ot London ee ee ee ee 9 loj — 7 q 0 
do. do. 6 bow cent. Pret, .. 6 1 — 5114 
do. do. 6 eb. ee ee ae 100 — b 0 0 
do. do. 43 Deb. ee eo 44 85 = 6 6 0 
County of London s e và 1 10 — 700 
do. до, Ввретоепі, Pref... 6 103 — 617 8 
0. do. 1st Deb. ee ee 4 90 — b 0 0 
do. do. ind Deb. eo ee 85 — 6 6 0 
Kensington Ordinary  .. „ re 9 — 740 
London Bleotric eo ее ee ee 4 1 — 8 8 4 
do. do. 6 Rr cent. Pref, .. 6 — 618 4 
do. do. 4 b. . eo oe 4 * 80 i — b 0 0 
Mettopontan, ee i Р i. se af —, { p 1 

0. Oent. Fret. ee — 
do. Bab. А ө oe ee 85 -— 6 6 0 
do. Deb. ee oe oe 90 = b 0 0 
8%, James’ and Pall Mall . . 10 Н. — 78232 
do. do. do. 7 percent Pret, 7 — 613 0 
do. йо. do. 8% b. ee oe Bà 70 m 6 0 0 
Bouth London ee eo es. ee 5 83 — 8 19 0 
South Metropolitan Pref, ee eo 1 1 — 6 14 @ 
Westminster Ordinary .. .. .. 9 — 618 1 
do. é$ Pret. ee ee oe EE] 4 mani 5 9 0 


TELEGRAPHS AND TELEPHONSS. 


Anglo-Am. Tel. Pref, es ee ee 6 101 xd — 538 0 
до. 0 ee ee oe 1g 60 — 6 11 10 
Chile Telephone ee ee ee ee 8 6 — 6 8 0 
Ouba Sub. Ord. ee eo ae ee b 8 — 6 6 0 
do. Pref. ee ee ee ee 10 15 — 6 18 4 
Bastern Extension ke o EXC. d 1] 112 — *6 16 3 
do. U se ee 4 80 — 5 0 6 
Dastern Tel. Ord... ae ee 29 7 12 +2 мы) ч 0 
do. 84 Pref, ee ee oe Ba 66 om 5 6 0 
do. 4 Deb. ee ee . °° 4 83 — 4 18 Ü 
Globe Tel, and T. Ord. .. T ss 6 10j + *6 15 4 
до. Pref. .. T . 6 10$ + ё 618 5 
Gt. Northern Tel. M is .. 99 884 — 611 4 
[Indo-Ruropean .. ee T . 18 46 xd — 6 18 4 
Магоопі .. .. .. . 10 14 = 6 80 
New York Tel. 44.. “a We ida 4a 100 xd — 410 0 
Oriental Telephone Ord, es eo 10 148 — 5 81 
do. Pre * ee ee 6 — 6 11 3 
Tel Egyp Deb. — 4 80 — 500 
United К. Plate Tel 8 eg xd — *8 2 6 
do. Pret. ee ee 6 ig = 6 3 q 
West India and Pan i T 1 14 — 817 9 
Western Telegraph  .. oo „ 17 12} БЕ *6 1l ¢ 
, do, 4 Deb. ee ee 4 80 — b 0 g 
Нома Ras, 
Central London, Ord. Assented .. 4 68 — 616 0 
Metropolitan Rec; ex obo er | 223 — 6 8 8 
do. District .. oe Ni 18 +4 Nil 
Underground Electric Ordinary . Nil 1 — Nil 
а. до. " A d se ee Nil 4}e =: 9d. Nil 
do. do. Income „ 6 7 wW — *9 12 6 
Fonmienm Талма, ёс. 
Adelaide Sup. 6 per cent. Pref. is 6 b == вор 
emt em" 20h Cho c — Hi 
An lo-Arg. "1 ree et, ee — 
; 0. ind Pref. . ee d 8 -— 9 8 4 
do. 4 Deb. ee ee 4 14 -— b 8 1 
do. Deb. . ee 43 14 ==» 6 1 7 
do. : b eb. eo oe 6 15 — 6 18 4 
Brazil Traotions .. oe ee . 8 674 xd +9 619 
Bombay Electric Pref. .. А oe 6 1 — 5171 
до. N Deb. ‚ө ee t 87 — Б 8 0 
Mexioo Trams eo ee ee ee Ni 84 — Ni 
do, 5 рег oent, Bonde .. — 60 — Nil 
do. 6 r cent. Bonds ee -— 44 = Nil 
Mexican Light Common - „ Nil 90 — Nil 
do. Pref. ee ee ee Nil 40 = Ni 
do. lat Bonds eo ee = {0 — = 
MANUFACTURING COMPANIBS. 
Babcock & Wilcox ce ee oe 14 2% — vx 6 15 1 
British Aluminium Ord. eo 705 5 1 — 4141 
do. Pret. se ee 6 18/8 — 6 9 9 
British Insulated Ord. os ee ee 16 10 — i 1 8 1 
do. Pret. .. oe ee 6 — 6 3 2 
British жеше Pref, .. ee 1 В4/- — 810 8 
do. 4 De ese ee ee ee 4 72 —, 6 il 1 
do. 6 р. lien ee oe ee 6 101 — 5 19 в 
Callenders oe ee ea oe ee 16 li — 8 16 4 
do. 5 Pret... . oe ee b 44 — 6 u | 
do. Deb. й 92 — 417 9 
Castner-Kellner .. ; Р ё 15 61/ „ — 418 6 
Edison & Bwan, £8 pd. oe ee ee Nil 10% — Nil 
do. do. fully paid ec ee Nil 1 — NO 
do. do 4 Deb. ee МО ee 4 57 — 1 0 4 
do. do. 5 Ded. 6 60 — 8 6 8 
Eleotrio Construction oe S. 6 18/- — 9 48 
do. do. Pref, ее eo 1 19/9 ===: 4 1 4 
беп. Elec. Prem. 6 — 661 
Henley " . 2 12 +} 9 10 
do. Pret. ee ee ee ee 4 aes: 5 0 0 
do. 4 Deb, se ee еэ ee 99 — 411 9 
India-Rabber ee ee ee ee 6 72 — 6 6 0 
Telegrapb Oon, .. .. .. .. 9 83 + 163 


* Allowance made for dividends being paid free of income-tax. 


== 


Delabole Electric Lighting and Supply Co.—The 
annual mecting was held on October 27th, Mr, Maurice J. 
Wells presiding.. The report for the year ended June 30th 
showed that the income had been considerably affected by 
the war, street lighting being prohibited by the authorities. 
There had been a profit for the year of £119. 
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METAL MARKET. 
Fluctuations in October. 
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Detection of Blowholes in Castings by X-Rays.— 
In a note read before the Institute of Metals at the recent autumn 
meeting, Mr. C. H. Tonamy, of Kobe, Japan, described experimenta 
made for the purpose of detecting internal blowholes by external 
examination with X-rays. 

Such defects being, in the ordinary way, only discovered when 
the material is subjected to machining, the application of X-rays 
for this purpose seemed likely to be of great service, particularly 
with copper castings, since pure copper, when at a high tempera- 
ture, absorbs gases from the air, thereby rendering likely the for- 
mation of blowhole. When making these castings a small 
quantity of phosphorus, tin, or zinc is usually added as a deoxidiser. 
Blowholes, however, are always to be guarded against, and in 
order to study their occurrence the author made some experiments 
upon a thin castiog of pure copper. 

By varying the distance between the centre of the tube and the 
X-ray plate, the time of exposure, and the strength of current, the 
followiog results were obtained :— 


Vertical Time of Strength of 
distance. exposure. t. Remarks. 
Centi- Mini. 
metres. Min. Seo. amperes. 
Very faint spots 
obtained, which 
50 2 5 0'8 indicated the 
positions of 
dlowholes. 
More distinct 
30 2 30 08 | spots ob- 
tained. 
Mcch more dis- 
18 5 0 2˙0 | tinct spots 
obtained. 


In order to verify the results so obtained, the plate was sawn 
across through the indicated positions of the blowholes, and these 
were found to be continuous, 

In this experiment an X-ray source of ordinary strength was 
used, but had there been employed a much more powerful source, 
such as the Coolidge tube used by Dr. Wheeler, the radiographs 
would oertainly have been sufficiently distinct to determine the 
exact position of the blowholes. Moreover, by taking radiographs 
in two directions at right angles to one another, the depth of the 
blowholes beneath the surface of the plate could be determined. 

There is little doubt that useless work in the machine shop 
пын be saved by testing metals by means of X-rays as described 

ve. 


HALF-WATT LAMPS FROM THE CENTRAL 
STATION STANDPOINT. _ 


By LUX, B.Sc. (Hows.) 


THERE is not the least doubt that but for the invention of 
the tungsten filament incandescent lamp, incandescent electric 
lighting would be in an economically serious position by this 
time. Carbon filament lamps might have remained in use 
for a little longer, but incandescent electric lighting would 
to-day have been an extravagance, and the lighting load on 
central station mains would rapidly have dwindled to negli- 
gible proportions. Fortunately, the actual state of affairs is 
very different. The tungsten filament (in vacuo) provides a 
brilliant light by the expenditure of one watt per candle-power, 
and, by so doing, has placed electric lighting within the 
reach of all, and in a position to compete effectively with 
all other illuminante. Gloomy as were the forebodings of 
central etation engineers at the time when the first inetal 
filament lamps were introduced, none can deny that these 
lamps were literally the salvation of the domestic electric 
lighting industry, and of unqualified advantage to all parties 
concerned. From the very first, consumers recognised that, 
although the new lamps permitted them to effect material 
economies in lighting at given points, an even more 
important advantage was the natural corollary that more and 
better lighting could be obtained for a given outlay. Con- 
sciously and unconsciously this important principle was 
applied, and is still being extended. Hence, while innumer- 
able consumers now use electric light who could never have 
entertained the idea of using it with carbon lamps, the ten- 
dency of all established consumers, and of fresh consumers 
as they arrive, is to use electric lighting ever more freely— 
to install electric lamps in every room and passage, and to 
inake full use of them when installed. 

There was, however, a chink in the armour of electric 
lighting even after the introduction of the metal filament 
lamp, this zone of weakness lying between the domestic light- 
ing field and that field in which the most powerful flame 
arcs could appropriately be employed. In other words, there 
was a need for something yet better than the metal filament 
vacuum lamp to meet the compete of high-pressure gas 
lamps, gas arce," and the like in shop lighting. in the 
lighting of average streets, and in other similar applications. 

is need has been supplied by the gas-filled or Half- Watt ” 


| lamp, and, just as the first metal filament lamps saved the 


domestic lighting load to central station engineere, so the 
half-watt lamp has furnished central stations with a means 
of retaining and vastly extending their lighting connections 
in shops, factories, streets, open spaces, and other places— 
wherever, in fact, lighting units of from 3,000 down to 
several hundred candle-power are required. 

All that these new lamps 1nean to central stations has not 
yet been adequately realised. A 2,000-c.P. half-watt lamp, as 
suitable for use in lighting open spaces or large interiors, 
consumes 1 kw. Its demand is operative continuously for 
hours at a etretch and is supplied at lighting rates. Once 
consider these facts, and the immense advantage conferred 
upon central station interests by the advent of the half-watt 
lamp is obvious. Nor is the central station benefit gained at 
the consumer's expense. Such a state of affairs would be 
quite unstable, could it, by any means, be brought about. 
Actually, of course, the half-watt lamp is of as great and 
perinanent advantage to consumers as to central station 
engineers in that it provides all the advantages of the simple 
incandescent lamp combined with economy hitherto unavail- 
able. 

In the lighting field. where competition between various 
illuminants is still so keen, one realises with exceptional 
force that suspended progress is tantamount to immediate 
retrogression. Further than this, retrogression in efficiency 
of electric as compared with other lamps would involve 
immediate slackening in the rate of development of electric 
lighting loads, followed soon by actual reduction in the latter. 
While, on the other hand. the perfecting of more efficient 
lamps might seem to produce a reduction in lighting load, 
this is obviated by the fact that the new lamps are iníro- 
duced in the larger sizes—giving increased candle-power. 
Furthermore. the rate of development of the lighting load, 
eo far from being checked, is immensely. accelerated. 
actual reduction in load is thus quite temporary, and as 
there is necessarily a considerable diversity factor in the 
adoption of new types of lamp by various consumers, the 
actual effect on the lighting load curve need not be an adverse 
one; in many cases it will prove to be a beneficial one, and in 
the worst case much less pronounced than might be expected. 
The fundamental fact is that the whole course of lighting 
develonment is healthy and stable so long as lamps of the 
highest efficiency available are employed, but becomes artificial 
and unstable directly one neglects to take full advantage of 
lamp improvements. These statements are no mere hypo- 
thesis, but have been justified completely by the history of 
electric lighting since the introduction of the firet metal 
filament lamps, which represented anything from 50 per 
cont te 70 ner cent. advance in efficiency on anv previously 
obtainable inc ndescent latipes. 
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History will undoubtedly repeat itself in the case of half- 
watt lamps. The large sizes open out to incandescent electric 
lighting an entirely new field of development, of immediate 
advantage to both consumer and central station, and corres- 
ponding to the new field opened out by the first metal fila- 
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ment lamps. The smaller sizes, including those already avail- 
able and those becoming available as the technology of manu- 
facture advances, may be likened in their effect on consumers 
and central stations to the effect of the first metal filament 
lamps on previous users of carbon lamps. But the analogy 
is not complete, for, as compared with the metal-carbon 
position, the smaller half-watt lamps offer more advantage to 
consumers and less prospect of even temporary depression 
to central station engineers. Paradoxical as this statement 
may appear, it can be justified. In the first place, the abso- 
lute advance in efficiency between metal filament (vacuum) 
and half-watt (gas-filled) lamps in their smaller: sizes is less 
than between carbon lamps and metal filament lamps—say, a 
reduction of energy for equal light of about half for the 
half-watt over metal vacuum lamps as compared to a reduc- 
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Fic. 2.—REDUCTION IN PLANT REQUIRED FOR EQUAL 
LIGHTING CAPACITY. 


tion of about three-quarters for ordinary metal vacuum lampe 
over carbon lamps. On the other hand, the gain in brilliancy 
by the half-watt lamp is eight-fold over the ordinary metal 
vacuum lamps. The attractiveness and quality of the light— 
it& advertising effect—is thus increased eight-fold at the cost 
to the central station of a 50 per cent. saving in current. The 
balance is, therefore, in favour of the central station and 
electric lighting growth. Furthermore, where the smaller 
lighting units are concerned, the advance in efficiency realised 
by the half-watt lamp is. more important to the consumer 
in providing more and better lighting at the same cost than 
in actually reducing lighting costs. 

The first metal filament lamps could be simply inserted into 
existing fittings in place of carbon lamps. This was not 
always done, and certainly was not always the best thing 
to do; but it could be done, and the important point was 
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Fic. 3.—REDUCTION IN PLANT CAPACITY AND COAL CONSUMPTION 
| WITH IMPROVEMENTS IN ELECTRIC LAMPS. 


that it immediately reduced the cost of electric lighting to a 
level at which it could compete with any other domestic 
illuminant. As a result, reduction in lighting cost is now a 
matter of secondary importance. The first tungsten lamps 
educated the public to the need for more light, and popu- 
larised electric lighting by E its cost. The half-watt 
lamp, on the other hand, compels the use of suitable fittings. 
It cheapens electric lighting immensely in shop lighting, 
street lighting, and a number of other applications wherein 
the ordinary tungsten lamp found it difficult to compete with 


certain other illuminants. In the domestic field it compels 
abandonment of the many inefficient and injurious lighting 
schemes hitherto tolerated, and provides the best possible 
illumination without any increase in cost. The objections 
ordinarily raised to indirect lighting are completely overcome 
by the advent of the half-watt Iamp, which combines the 
lowest cost of direct tungsten lighting with the unique excel- 
lence of indirect and semi-indirect illumination. 7 

High efficiency, as applied to any system of artificial light- 
ing, 18, of course, a purely relative term. The best incandes- 
cent lamp available—which is nearly the best incandescent 
lamp conceivable—can convert but a very &mall fraction of 
the energy of a coal pe into light. At the same time, the 
lamp is responsible only for part of the loss occurring in the 
series of conversions from coal to hght, and the fact that its 
efficiency has been so much improved during recent years 
is rendered none the less important by the fact that the 
overall efficiency remains low. 

The series of rectangles in fig. 1 show diagrammatically 
how the energy stored in a coal pile dwindles in the course 
of the conversions necessary to produce incandescent electric 
light on the consumer's premiees. Of the full energy equiva- 
lent of the coal pile represented by the left-hand rectangle. 
only about 70 pe cent. reaches the inlet valve of the turbine 
in the form of eteam. About 80 per cent, of this energy is 
lost in converting it to mechanical power, so that we are 
left with about 14 рег cent. of the energy of our coal pile 
available at the turbine shaft. The efficiency of converting 
mechanical to electrical energy and distributing the latter 1s 
very high, so that we still have 10 per cent. of the energy 
of the coal pile available at the lamp terminals. Of this; 
carbon filament lamps convert only 2 per cent. into light, 
while metal (vacuum) lamps convert 6 per cent. into light, 
and the half-watt lamp converts some, 10 per cent. of the 
energy delivered into light. The relative efficiencies from 
coal pile to lamp are clearly shown in the accompanying figure. 
(For the sake of clearness, the areas of the rectangles repre- 
senting light in the accompanying diagrams are made ten 
times their true value in each case. 

The superimposed rectangles in fig. 2 show yet more clearly 
the reduction in plant required; the cross-hatched areas. 
for instance, represents to scale the additional plant capacity 
rendered available for fresh lighting and power connections 
without any additional capital outlay or delay in erection, by 
substitution of half-watt (gas-filled) for. ordinary, metal fla- 
ment (vacuum) lamps in any particular lighting service. 
This has, naturally, a very favourable effect on the standing 
charges of the station, as the more pronounced the lighting 
peak (i.e.. the heavier the capital burden incurred in respect 
of plant for lighting supply) the greater is the advantage to 
be gained by the introduction of the newest and most effi 
cient lamp from the central station etandpoint. 

An alternative method of representing the reduction in coal 
consumption and plant required for given light production 
is shown in fig. 3, in which the vertical lines are propor- 
tionate to coal consumption and plant capacity, and distances 
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horizontally are, therefore, indicative to scale of progress 
attained. Were anything like 100 per cent. conversion of 
energy possible from coal to light, the vertical line represent- 
ing coal consumption and plant capacity would be extremely 
short, for the energy equivalent of light is very small. The 
point A in fig. 3 represents this ideal, but quite unattainable. 
performance, and the relative positions of the several vertical 
lines in the diagram show the remarkable progress effected 
by the two types of metal filament lamps. 

Satisfied consumers being an immenee asset to any central 
station, 1t 1s interesting to examine just what half-watt lamps 
mean to the consumer on that simplest of all bases—lighting 
hours obtainable for given investment. This is shown 
diagrammatically in fig. 4, the upper row of rectangles repre- 
senting to scale the amounts of light obtainable for a shilling 
from incandescent lamps of various types, using energy at 
4d. per Kw.-hour in each case. These rectangles are obviously 
& direct measure of consumers' increasing satisfaction with 
electric lighting, and show that in this respect as in all others. 
the half-watt lamp is an invaluable aid to extending central 
station service. 


» 


Electric Taxicabs for New York.—4A scheme is in 
course of development in New York to start a service of 700 electric 
taxicabs in that city. А sample chassis has been built, and as è 
result of the triale, it is announced that the Electric Taxicab Co. 
of New York, has been formed, with a capital of £300,000. 
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THE ELECTRIFICATION 
OF THE CHICAGO, MILWAUKEE AND 
ST. PAUL RAILWAY. 


Le our issue of February 12th last we gave a решш 
description of the electrification of the Chicago, Milwaukee, 
and St. Paul Railway. Construction work on the electrifica- 
tion of the western lines has been prosecuted most actively 
since the initial order for equipment was placed with the 
General Electric Co. (U.S.A.) in September of 1914. The 
remarkable progress made is summarised in the present article, 


be noted that wood-pole construction is used throughout, both 
for cross-span and bracket construction. The twin 4/0 trolley 


wires are suspended individually and separately from the 


same steel catenary, and the hangers of one trolley wire are 
located at points mid-span on the other. In the switching 
yards only one trolley wire is used. ^ · 

Seven sub-stations, designed to supply power to the first 
half of the 440 miles of route, have been completed, and 
electrical equipment is being rapidly installed. Complete shi 
ments of transformers, motor-generator sets, ewitchboards, 
and other accessories have been made by the General Electric 


Co. (U.S.A.) for the stations first erected, and the equipment 


of four sub-stations is practically ready for operation, while 
the erection of the remaining seven sub-stations between 


CHIcaGO, MILWAUKEE AND ST. PAUL 3,000-voLT DIRECT-CURRENT FREIGHT LOCOMOTIVE ох TEST. 


which we are enabled to publish through the courtesy of the 
Pritish Thomson-Houston Co., of Rugby. 

.The overhead construction, which will include 650 miles of 
single track, has been completed for a distance of more than 
20€ miles. The 100,000-volt transmission line, being erected by 
the ranwa company to parallel the electrified tracks, has 
been completed for an equal distance, and tie-in lines from 
the 100,000-volt system of the Montana Power Co. are ready 


ЛИШИ ИИИ, 


SINGLE TRACK CURVE SHOWING 
OVERHEAD LINE CONSTRUCTION, 
C., M. & Sr. P. RAILWAY. 


for service. The trackage now ready for train operation 
includes extensive yards and sidings at Three Forks, Deer 
Lodge, and Piedmont, and passing tracks at other points. The 
rail-bonding crews have followed the overhead construction 
gangs completing the ground circuits. 

One of our views shows the general appearance of the new 
type of trolley construction and transmission lines, and it will 


1,900 K. v. A. 100,000-voLT TRANSFORMER. 


Dor Lodge, Montana, and Avery, ldaho, is being proceeded 
with. 

The equipment for the fourteen sub-stations includes 32 
motor-generators in 2,000 and 1,500 Kw. capacities, giving a 
total of 59,500 KW., and 74,600 Kk. v. A. of transformers in 
2,500 and 1,900 K.v.A. sizes. Each of the  motor- 
generator sets consists of a 60-сусІе, 3-phase, 2,300-volt 
synchronous motor direct-connected to two 1,500-volt direct- 
current generators. The generators are 
connected permanently in series to sup- 
ply 3,000 volts to the trolley. Each set 
is also provided with an exciter at each 
end, one providing excitation for the 
revolving field of the motor and the 
other supplying the separately excited’ 
fields of the D.c. machines. 

These sets are in general similar to the 
five 1,000-kw., 2,400-volt units in opera- 
tion on the Butte, Anaconda and Pacific 
Railway, except as regards voltage and 
capacity. A new feature, however, which 
deserves mention, consiste of the longi- 
tudinal ventilation of the core and field 
coils, similar to that employed in the 
well-known С.Е. ventilated railway 
motor. The use of this method of cool- 
ing has effected a considerable reduction 
in the floor space required per kilowatt. 

The р.с. generators are equipped with 
commutating poles and compensated pole 
face windings to ensure sparkless com- 
mutation under heavy overloads. This 
overload capacity is 150 per cent. normal 
load for two hours, and 300 per cent. 
normal load for periods of five minutes, 
which will provide ample margin for 
starting a train of maximum tonnage or 
the most difficult grades. 

[t is interesting to note in connection 
with these sub-stations that the motor- 
generator sets are designed to operate 
inverted in case the regenerated power 
exceeds that required by other trains 
operating near by. For this reason, there 
is no necessity for water boxes or other 
energy-consuming devices, since the 
excess energy is transmitted to the 
100,000-volt system. 

The main direct-current switchboard in each station is of 
special interest, since it represents the latest practice in high 


voltage direct-current switching e A panel is pro- 
S 


vided for each set, and two panels are provided for feedere 
in each direction. 
The circuit-breakers and switches are mounted on separate 


panels located above and a short distance behind the main 
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panels, similar in general {о those now operating in the Butte, 
Anaconda, and Pacific sub-stations. The control handles for 
operating the breakers and switches are located on the main 
panels, and are connected to the circuit-breaker panels 
through insulated wooden rods. 

In addition to the special high voltage D.C. panels, switch- 
boards are also being furnished for the synchronous motors 
and auxiliary circuits. Oil switches and other standard 
100,000-volt equipment are also being installed for the high- 
tension circuits. 

There are a total of 32 transformer units for stepping down 
the power supply from the 100,000-volt transmission line to 


HIGH-VOLTAGE DIRECT-CURRENT SWITCHBOARD, FOR 
RAILWAY SUB-STATION. 


2,300 volts as required for the synchronous motor-generator 
sets. These transformers will be installed in 14 sub-stations, 
which will furnish power for the entire electrification from 
Harlowton, Montana, to Avery, Idaho. There are 23 2,500- 
K. v. A. and nine 1,900-K.v.A. units located. 

These transformers are all of the Hpo core type, with a 
ratio of voltages of 102,000 to 2,300. For regulating purposes 
taps are provided for 97,200 volts and 94,200 volts. Taps are 
also brought out on the secondary windings to give 1,150 volts 
or half voltage for starting the motor-generator sets. 

The transformers are oil-cooled and the tanks are of the 
tubular type, the main body consisting of steel plate with 
tubes welded to the side of the tank at the top and bottom, 
giving absolutely oil-tight joints. An air drier and breather 


former is moanted on flat wheels to facilitate movement for 
making repairs, and a lifting device is furnished for removing 
the transformer core. 

In addition to the main transformer equipment, each sub- 
station will be furnished with a standard 10-Kw., 3-phase 
transformer stepping down from 2,300 to 110 volts for the 
lighting and auxiliary power circuits. 


430-H. P., 3,000-vour MOTOR FOR LOCOMOTIVS. 


For operating the railway signal circuits, a standard 25-Kw., 

single-phase transformer is being installed in each sub-station, 
stepping up from 2,300 to 4,400 volts. A portable oil-drying 
outfit will be used for removing moisture from the trans- 
former oil. This outfit consists of a motor-driven pump, 
which forces the oil through a filter and the electric drying 
oven for ату the filter paper. A portable transformer 
dryer and an oil-testing set will also be supplied. 


ELEVATION -FEFT 


j 200 
DISTANCE -MILES FROM AVERY 


PROFILE OF ELECTRIFIED DIVISION, SHOWING POSIFION OF 
SUB-STATIONS. 


For housing the families of the sub-station operators, a 
four-room and five-room bungalow is being constructed at 
each station, and these will be furnished with light and power 
from the low-voltage auxiliary circuits. 

Work on the construction of the forty-two 282-ton loco- 


2, 000O-KW., 3,000-voLr DIRECT-CURRENT Motor Generator SET, C, M. & Sr. P. RAILWAY. 


is attached to the tank, so that all interchange of air between 
the interior of the tank and the outside must take place 
through this channel. This dryer is provided with chambers 
containing a moisture-extracting medium, thereby preventing 
the entrance of moisture to the tank. 

The bushings furnished with these transformers are weather- 
proof, and, as all joints are tight, they are suitable for out- 
door as well us indoor operation. At the top of the high- 
tension oil-filled leads is a glass cup, which shows the height 
of oil in the leads. Accessories, consisting of thermometer, 
oil gauge, and drain valve, are also provided. Each trans- 


motives for this electrification is progressing rapidly at the 
General Electric (U.S.A.) and American motive Cos. 
works. The first complete locomotive was placed on the test 
tracks early in September, and shipment was made, as 
scheduled, on September 25th. This locomotive has been 
taken in charge by the railway company at Chicago, and is 
now being exhibited at various points on the Chicago, Mil- 
waukee, and St. Paul system, under the direction of Mr. 
C. A. Goodnow, assistant to the president. A complete set 
of tests indicate that the locomotive will easily exceed the 
expectations of the designers. 
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The actual weights of the completed freight unit are as 
follows :—Total, 564,000 Ib.; on drivers, 448,000 Ib.; per 
driving axle, 56,000 Ib.; per guiding axle, 29,000 lb. 

Twelve of the locomotives on order are geared for passenger 
Service, and the remaining 30 are geared for freight service. 
Both freight and passenger types are equipped for regenera- 
tive braking, this apparatus being under control of the engi- 
neer. All of the passenger locomotives and several of the 
freight locomotives will be equipped with oil-fired steam 
boilers for heating the passenger trains. This equipment will 
include ample storage tanks for oil and water. 


ELECTRICITY SUPPLY IN CHINA. 


In the course of his presidential address to the BIRMINGHAM 
AND DISTRICT ELECTRIC CLUB, part of which we abstracted last 
week, Мг. W. G. L. RIDDLE said that in the settlement of 
Shanghai it would be very difficult to find a dwelling-house 
of any size that did not have its electric fans, and, needless 
to say, electric light in every room; he was never in any 
house in Shanghai that was not lighted by electricity. Some- 
times one would find gas, but only to heat the geysers for 
the baths. 

. The popularity of electricity for power was undoubtedly due 
in great measure to the liberal terms upon which motors 
could be hired from the department without additional charge 
for installation or maintenance. A 5-H.P. motor was hired 
at a rental of 15s. per month, and other apparatus at propor- 
tionate rates; as a consequence, but few motors were owned 
by consumers, who were thus relieved of the responsibility 
of maintenance or renewal. 

The major portion of the street lighting. representing a load 
of approximately 290 kw., was carried out upon the constant- 
current eeries system. incandescent metal-filament lamps and 
also the nitrogen-filled half-watt lamps being utilised where 
high-power units were required. Current for the series cir- 
cuts was supplied through the medium of constant-current 
transformers, having a 2,000-volt primary winding which 
induced a constant current of 4 or 7 amperes (as required) in 
the secondary winding. These automatic transformers. were 
eminently satisfactory, and the system offered the advantage 
of a great saving in copper, inasmuch as the section of wire 
necessary to supply some 9200-300 lamps was limited to that 
required to carry the current value adopted. In practice the 
limit was fixed not by the electrical carrying capacity, but by 
the mechanical strength of the wire necessary to allow of 
overhead spans 50 yds. in length. Short circuits upon the 
system caused no dainage, inasmuch as the maximum current 
available was that required by the lamps and was autoinatically 
regulated. The low current to be transmitted, and, in conse- 
quence, the low copper losses, allowed of the central control 
of the lighting of districts, all circuits being brought to a 
cominon distributing centre and controlled from that place. 

All main roade were lighted by 4-lamp cluster fittings sus- 
pended in the centre of the road. Pole brackets were utilised 
for streets of lesser importance, and also upon tramway routes. 

The number of existing and proposed supply undertakings 
in China was legion; the Chinese were essentially a commer- 
cial nation. and, as individuals, thoroughly alive to the 
potential value of electricity supply as an investment. This 
value particularly applied to the tropical and sub-tropical dis- 
tricts, where fans were essential to ordinary comfort during 
several months of the year. and where any heat-producing 
illuminant would add to the very material discomforts already 
present. Also, the Chinese were rapidly becoming keenly 
alive to the manifold possibilities of electrical driving for all 
industrial ventures requiring power. Another factor was the 
absence of a Board of Trade, or any form of administrative 
control which would tend to impose capital sinking" restric- 
tions or discourage enterprise. In rare cases where overhead 
distribution has been permitted in Britain by the Board of 
Trade, the elaborate guarding arrangements insisted upon 
have seriouely reduced the capital saving effected over an 
underground system, and the danger to public safety bogey 
had been worked to a shadow. In this connection Mr. C. S. 
Taylor, during three years' association with extensive over- 
head transmission and distribution systems in Shanghai and 
Hankow, carrying pressures up to 6.000 volts, was unable to 
record a solitary accident attributed to the falling of aerial 
cables, though these systems had been subjected to extremes 
of temperature and to typhoon gales of a force unknown in 
Great Britain: further, they were in operation in intensely 
congested districts where the population reached the limit of 
density per unit of area. Apart from considerations of low 
capital expenditure associated with overhead transmission. 
the ease and speed with which extensions could be carried 
cut were a revelation to anyone who had previously been 
accustomed to the more ponderous expansion of an under- 
ground system. Also, faults were as rare as their location 
was simple which feature was of paramount importance to 
апу undertaking supplving energy to large industrial concerns 
working under а penalty clause in case of failure of supply. 

The absence «f an authority having equivalent power to the 
Board of Trade in connection with the framing and enforce- 
ment of rules and regulations governing electricity supply, had 


two aspects. While certuin requirements of that body were 
somewhat irksome by reason of.their questionable neceseity 
and capital spending requirements, China. would ultimately 
benefit by the introduction and enforcement of temperate 
regulations drawn up with a view to ensuring a reasonable 
degree of safety, consistent with obtaining the maximum useful 
service for the minimum capital outlay. Such regulations 
must, inevitably, come into operation sooner or later. The 
influence of an expert engineer invested with powers some- 
what equivalent to those of a L.G.B. inspector would tend 
to keep in check the exuberance of non-technical promoters. 
of unsuitable and inefficient systems. An undertaking which 
held the concessions for the supply of an important industrial 
town in Central China, the potential value of which was un- 
questionably very great. continued to be administered in 
defiance to all accepted engineering practice and entirely 
without regard to the splendid opportunities which the future 
held. Picture a plant with a capacity of about 1,100 Kw. 
running non-condensing and minus economisers, or any 
efficient feed-water-heating arrangements; running with a coal 
consumption of 14 lb. per B.O.T. unit generated, and a load 
factor of 9 per cent.. having a scale of charges which was such 
as to render the utilisation of electrical energy for power pur- 
poses unthinkable. This undertaking was undoubtedly but 
one of many in China which were stifling electrical progress 
in its infancy and making the task of those interested in 
electrical plant importation a difficult and disheartening pro- 
position. 

Another very potent factor was, undoubtedly, the lon 
credit and exterded payinent systems adopted by Continenta 
firms. Open to criticism as this system was, it was as cer- 
tainly indirectly responsible for a large proportion of the 
engineering enterprises which the Chinese had undertaken. 
While in China, he was informed of a case of a 10,000-spindle 
electrically-driven cotton mill which was built and equipped 
without any expenditure upon the part of the nominal owners, 
the whole of the plant being supplied under an arrangement 
whereby the cost of the same was to be met by the surplus. 
revenue (if any) after payinent of a fixed minimum dividend. 
Such was the faith of the factors of the plant in the possi- 
bilities of the cotton industry in China. 

This combination of factors had resulted in the evolution of 
supply undertakings whose systems of supply were as varied 
as they were numerous. In the majority of cases, consultants 
had been an unknown quantity. their functions being carried 
out by the firm able to put forward the scheme which appealed 
to the minds and pockets of the non-technical promoters. 
Hence, the chaos of pressures, systems, and periodicities; 
hence, also, the finding of a direct-current supply endeavour- 
ing to fulfil the requirements of a scattered. area, and, con- 
versely, an alternating-current high-tension system dealing 
with a compact town. It muet be confessed that this state 
of affairs was not altogether due to lack of technical advice. 
but could be ascribed. in many cases, to a desire to unload 
semi-obsolete plants upon those who had, knowingly. placed 
themselves in the hands of the vendors; for this reason, there 
might be in the future an extensive and remunerative field 
open for consultants in China. The serious question of multi- 
plicity of systems had occupied the attention of the Stan- 
dardisation Committee appointed by the Engineering Society 
of China, and many valuable data, experience, and opinions 
had been collected. The conditions associated with the 
administration of the Republic were at present. however, such 
as to make any representations upon this subject premature 
and of little avail in dealing with the problem. 


Lamp Posters.—TgE GENEBAL ELECTRIC Co., LTD., 
has issued a new Osram design for posters, postcards, catalogues, 
&a. It represents a gasfitter whose occupation is obviously gone, 
contemplating a brilliant Osram drawn-wire lamp. Posters and 
showcards, lithographed in 10 colours, will shortly be available, 
and in a few days’ time а small folder and a quarto-siz» four-page 
list of the lamps will be ready for distribution. 


Electric Steel in Germany.—According to data pub- 
lished by Dr. K.G. Frank (American representative of the Siemens- 
Halske & Siemens-Schuckert concerns), the total production of 
electric steel in Germany in 1914 was just on 90,000 tone, and only 
5,800 tons less than the total output of crucible steel. The total 
output of crucible and electric steel was 184.400 tons. Twenty 
electric steel planta were in operation, 10 having Siemens-Halske 
furnaces, seven Hécoult furnaces, two Nathusius furnaces, and спе 
a Keller farnace. Of these 20 installations, eight are producing 
high-grade electric steel to eupplant orucible steel, and the remain- 
ing 12 use the electric furnace to melt ferro-manganese. A 
number of steel-works are said to be contemplating the installation 
of eleotris furnaces. Of a total of 44.000 tons of electric steel 
produced in furnaces controlled by Siemens-Halske, 34,400 tons 
were made in induction furnaces, 7,400 tons in Girod furnaces, and 
2,250 tons in radiation furnaces. Four of the works producing 
high-grade electric steel use only induction furnaces, two emplo 
Girod as wellas induction furnaces, and two use only Héroult 
farnaces. As regarde the 12 plants used to melt ferro-manganese, 
four are of the induction type, three are Héroult and two are 
Keller furnaces, whilst one each of the Rombach, Girod and 
Nathus:us types are employed. 
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FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


AMENDMENTS, 

NEW ZEALAND.—The Board of Trade have received fromm 
Н.М. Trade Commissioner in New Zealand copies of certain 
resolutions which have beén introduced into the New Zealand 
House of Representatives, and which propose to amend the 


rates of duty leviable on certain articles on importation into 


the Dominion, with effect from August 26th, 1915. 
the amendments are the following :— | 
The heading ''Gas engines and hammers, and oil engines, 
and motor engines for bicycles” (formerly dutiable at 20 
per cent. if of foreign origin and free if British) becomes 
Gas engines, hot-air engines, and oil engines, all kinds, and 
the rate of duty has been altered in the case of British goods 
to 10 per cent. ad valorem; the duty on foreign goods remains 
the same. It is stated by H.M. Trade Commissioner that it 
is understood that the heading ‘‘ Gas and oil engines " includes 
all internal-combustion engines, stationary and marine 
engines, and not only engines for motor bicycles and care. 

e duties on electric machinery and риш, viz., elec- 
tric generators and electric motors, including slide rails 
therefor, electric lamps, and electric transformers have been 
altered from 15 per cent. for foreign goods and 10 per cent. 
for British goods to 20 per cent. for foregin goods, the rate 
for British goods remaining the same. This item previously 
included ''electric lamps, including globes for arc lamps." 

The Minister of Finance in his Budget speech stated that 
it would be proposed to place a duty of 50 per cent. ad val. 
on all importations from countries that are eneinies of the 
British Empire, excepting such goods as may be exempted 
from time to time by Order in Council. 

The Government have declared zinc plates, rolled, plain, 
m dne rough, not bored or otherwise worked, to be free of 
duty. "n 

AUSTRALIA.—The Government have decided to prohibit 
the importation of Electric or magnetic belts, or any belt 
which 1s alleged or intended to produce a therapeutic effect 
by electric or magnetic influences.“ 

RUSSIA.—The following goods have been added to the list 
of those for which certificates of origin will not be required 
on importation into Russia: Carbons for electro-technical pur- 
poses; india-rubber, prepared or manufactured: copper and 
other similar metals in bars, rods, and sheets; manufactures 
of these metals and alloys, viz., articles not ornamented in 
relief, not engraved. and stamped articles, even if combined 
with wood, iron, tinplate, leather, or other common materials: 
cast-iron wares in the rough or worked; iron and steel manu- 
factures wrought, stamped, moulded not specially mentioned : 
forged. rails; steam boilers, and similar apparatus; also all 
unspecified manufactures of sheet-iron or steel; iron and steel 
manufactures (unspecified), worked, turned, polished, ground. 
bronzed, or otherwise elaborated, even with parts composed 
of wood or of copper or copper alloys; wire of copper or 
copper alloys, aluminium, nickel. cobalt, bismuth, cadmium, 
etc., or chrysocolle, tombac, argentan, Britannia metal, etc. ; 
manufactures of wire of such metals and metal alloys; 
electrical cables of all kinds; machines and apparatus, com- 
plete or incomplete, fittted together or in parts; instruments 
and apparatus, astronomical, physical, chemical and mathe- 
matical, geodetical and drawing; instruments, etc., for medi- 
cal purposes, manometers, vacuometers, indicators and measur- 
ing apparatus, electrical current interrupters. commutators, 
safety cut-outs. holders for electrical incandescent lamps, 
rheostats and commutators of all kinds, fitted together or in 
parts, telegraphic and telephonic apparatus, electrical and 
pneumatic bells and accessories for electrical signalling; 
electro-technical measuring appliances (ammeters, watt- 
meters. voltmeters, and calculators). 

BASUTOLAND, BECHUANALAND PROTECTORATE. 
AND SWAZILAND .—The tariff of the Union of South Africa 
aus 575 obtained in these districts, with effect from March 
5th. 1915. 

NORWAY.—The exportation of the following kinds of lead 
and lead wares from Norway has been prohibited: Lead un- 
worked and lead alloys unworked; scrap of lead and lead 
alloys; lead and lead alloys worked. viz.. plates, rolls, tubes. 
and paintless tubes, wire, rods, and lead work. It has also 
been decided that goods which are not covered by any special 
prohibition of export shall not be allowed to be exported from 
Norway if they are produced. wholly or in part. from raw 
materials the exportation of which is prohibited. and if it is 
evident that the goods have been produced in order to render 
it possible to export the raw materials or semi-manufactured 
articles used in their production. The notice states that the 
Customs authorities are to decide whether particular classes 
of goods sought to be exported come within the scope of this 
general prohibition. 

SWEDEN.—Exportation of the following goods has been 
prohibited as from September 25th :—Rubber, in solution or 
in the form of paste (but not rolled into sheets or further 
manufactured), with or without admixture of other substances. 
such as sulphur. graphite, and resin; also artificial soft rubber; 
manufactures of soft rubber, with the exception of trans- 
mission and driving belts and of rubber boots and shoes: 
manufactures of hard rubber (ehonite, ete.), even if in combi- 
nation with other materials. 


Among 


NEW PATENTS APPLIED FOR, 1915. 
(NOT YET PUBLISHED). 


Compiled expressly for this journal by Messrs. W. P. TmowPSoN & Co. 
Electrical Patent Agents, 285, High Holborn, London, W. C., and at 
Liverpool and Bradford. 


14.698. Spark-gap arrangements for oscillatory circuits.“ 51имвме K HALS 
Акт. GES. October 18th. (Convention date, November 33rd, 1914, Germany. 
(Complete.) 


14,729. Arrangement of circuits for the transmission and reception of 
ether waves, e.g., those used in wireless telegraphy.” A. W. Lonc. October 
19th, 


14.734. Sparking plugs." F. A. L. Jounson. October 19th. 
14.742. Telephone exchange plugs and the like." A. Marr. October 19th. 


14,746. Electric heating apparatus." AUTOMATIC TELEPHONE MANUFACTURING 
Co., Lro., & C. Н. ARCHER. ctober 19th. (Complete.) 


14,769. '' Wireless signalling systems." British THomson-Hovuston Co., 
LTD. October 19th. (General Electric Co., U.S. A.) 


14.7883. Electric stoves.“ J. D. Crary. October 19th. (Complete.) 


14.790. Device for facilitating the engagement of trolley wheels with 
overhead trolley lines." H. Low. October 19th. (Complete.) 


14.803. Electric cable bracket and bolt," R. WooLLEr & S. Тіммім. 
October 20th. 


14,819. ''internal-combustion engines having electrical accessories." J. B. 
FEkGUSON. October 20th. 


14,851. '' Magneto-electric machines," British THomson-Houston Co., LTD.. 
and G. J. Raren. October 20th. 


14,864. “ High-frequency generators." J. GELL. October 20th. 
14,881. Sparking- plugs.“ К. Солк. October 21st. 


14,885. '' Dynamo meters." НЕЕхАМ & FROUD RE, Lro., Н. Harsax, and G. H. 
WALKER. October 21st. 


14.895. Magnets ſor / of magnetos." M. PEDERSEN. October 91st. (Divided 
application on 9, 054/15, June 21st.) 

14,8968. Make-and-break mechanism for /of magnetos.“ 
October 21st. (Divided application on 9, 054/15, June 21st.) 


14.897. Armatures or cores for / of magnetos." М. PEDERSEN. October 21st. 
(Divided application on 22, 741/14, Nov. 19th.) 

14.898. Armatures or cores ſor / of magnetos. 
3]st. (Divided application on 9, 054/15, June 2lst.) 


14.915. Leading- in conductors." BRirism THomson-Housron Co., Lo. 
October 21st. (General Electric Co., U. S. A.) 


14.941. Electric and gas lamps " L. H. Pearce. October 22nd. 
14.955. Electro-magnetic pumps." E. BACHELET. October 22nd. 
14.965. Telephone headpieces." S. G. Brown. October 22nd. 


14.993. Magneto-electric machines for ignition in internal-combustion 
engines," M. S. Conner. October 23rd. 

14.994. Spooling machines, specially applicable for winding coils for elec- 
trical apparatus.“ W. McGee & Son, Ltp., and A. С. WALLS. Ocotber 23r. 

14.995. Contact making and breaking devices of magneto-electric machines 
for ignition in internal combustion engines." M. S. Conner. October 23rd. 


15,008.’ '' Systems of electric ship propulsion." British THomsoNn-Hovustos 
Co., LTb. October 23rd. (General Electric Co., U.S.A.) 


15,010. “ Telephone receivers." A. ROSENBERG. October 83rd. 


M. PEDERSEN. 


М. PEDERSEN. October 


PUBLISHED SPECIFICATIONS. 


1914. 

15.788. ELECTRICAL Vaccum DiscHARGE Devices. 
Co. (General Electric Co., U. S. A.). July Ist. 

18,239. TELEPHONE INSTALLATIONS. Siemens & Halske Akt. Ges. 
Ist. (August 4th, 1913.) 

18,242. TRANSMISSION OF ELECTRICAL IMPULSES OVER TELEGRAPH CIRCUITS OF 
Hic ELectrostatic Capacity. G. Musso. August Ist. (Patent of addition 
net granted.) 

18,243. APPARATUS FOR THE "TRANSMISSION OF ELECTRICAL IMPULSES IN TELE- 
GRAPH SYSTEMS. G. Musso. August Ist. (Patent of addition not granted.) 

19,446. Protectinc HOT-CATHODE VacuuM TUBES OR OTHER DEVICES HAVING 
SIMILAR CHARACTERISTICS FROM OVERLOAD. British Thomson-Houston Со. 
(General Electric Co., U.S. A.). September 4th. 

20,453. MANUAL AND SEMI-AUTOMATIC TELEPHONE Systems. Relay Automatic 
Telephone Co. (formerly known as Betulander Automatic Telephone Co.) and 
W. Aitken. October 2nd. (Cognate application 22,716/14.) 

20.557. CATENARY SUPPORTS FOR ELECTRIC CONDUCTORS. 
Houston Co. (General Electric Co., U. S. A.). October 5th. 

20,650. APPARATUS FOR GENERATING Hicn-TENSION ELECTRICITY. J. E. James. 
J. B. Wilkie, A. Kenyon, & W. Torrance. October 7th. 

22,721. SPEED GovERNORS. Warwick Machinery Co. (1908) (General Elec- 
tric. Co., U.S. A.). November 18th. : 

22,906. TELEPHONE CALL RecorpEers. D. J. McGauran. November 23rd. 

22,936. REGULATING DEVICES FOR ELECTRIC POLYPHASE SHUNT COMMUTATOR 
Macuixes. O. Imray (Siemens Schuckertwerke Ges.). November 23rd. 

93,761. Joints FOR METALLIC TrLEGRAPH POSTS AND OTHER LIKE Posts оғ 
Ports. Bullers, Ltd., & Н. C. R. Dagnall. December 9th. 

93,778. THERMAL SwiTCHES. G. Wilkinson. December 9th. 


British Thomson-Houstoa 


Augus: 


British Thomson- 


1915. 


2,148. TELEPHONE APPARATUS. W. Martin (К. M. Turner). February 10th. 

2,968. COVERS OR PROTECTORS OF ELECTRIC SWITCHES OR OTHER ELECTRICAL 
PARTS ок MEMBERS, AND THE MANUFACTURE OF THE SAME. J. Н. Tucker & J. A. 
Crabtree. February 24th, 

4,820. DreLtectric Composition. R. C. Sharp. March 29th. 

5,174. MicRoPHONE. E. M. C. Tigerstedt. April 9th. (April 9th, 1914.) 

8,770. ELECTRO-MAGNETIC MAKE AND BREAK Devices. Soc. Anon. des Etab- 
lissements L. Bleriot. June Mth. (July 7th. Divided application on 16,080/14. 
July 6th.) 

9,783. SPARKING-PLUGS FOR INTERNAL-COMBUSTION ENGINES. —Daimler-Motoreg 
Ges. July Sth. (July 6th, 1914.) 


Falmouth as a Winter Resort.— An illustra.ed book- 
let has been issued by the Corporation of Falmouth eetting forth 
the attractions of the place as a resort for those who, under norma! 
international circumstances, would leave England for the winter. 
Copies may b> obtained from the Town Clerk. 
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against 45,146,000 KW.-hours in 1913-14, and the 
dividend 8 per cent. as compared with 84 per cent. 

The Alsace Power Station Co., of Schlettstadt, is 
one of the few undertakings whose works are directly 
situated with the theatre of war, although its 
financial year ended on April 30th, 1915. But the 
effects of the war were only of a transitory character. 
The production, which amounted to 525,000 kw.- 
hours in July, 1914, as compared with 321,000 Kw.- 
hours in the corresponding month in 1913, receded 
to 190,000 KW.-hours in August, but after the battles 
in Alsace the output rose to 360,000 Kw.-hours in 
October and to nearly 400,000 Kw.-hours in Decem- 
ber. The mains to Markirch and the Weiler Valley 
were interrupted in August, 1914, but were subse- 
quently restored, no great damage being done to 
the mains and transformer stations or to the mains 
and buildings in course of erection. The net profits 
have not been sufficient to enable the payment of a 
dividend, but this was also the case in 1913-14. А 
similar observation in regard to the financial results 
also applies to the Lorraine Power Supply Co., of 
Metz, which, being close to the war area, suffered 
to a greater extent than the undertakings more n 
the interior of the country. It has also been neces- 
sary to postpone until the end of the war the pro- 
jected extension of feeders and local. distributing 
networks. On the other hand, the Oberhausen Elec- 
tric Overland Central Station Co., although having 
been adversely affected by the war, is yet able to pay 
6 per cent. for 1914-15 as in the preceding year. But 
in this instance also the development of feeders and 
of local networks has had to be postponed. 

If there is one district more than another in Ger- 
many where a great expansion in the consumption 
might have been expected it is that of Rhenish- 
Westphalia, on account of the many collieries, iron 
and steel works, and engineering works which are 
located in this particular province. Yet the progress. 
judging from the working results of the greatest 
undertaking in that area, has been bv no means very 
remarkable. Situated in oue case, if not also in two 
cases, on the pit bank, the value of the connections 
of the works of the Rhenish-Westphalian Electricity 
Co., of Essen, increased from 320,000 KW on June 
3oth, 1914, to 357,000 Kw. in the same month of 1915, 
the number of glow-lamps from 1.300,000 to 1,400,000, 
and the number of motors from 34,000 to 37,000 in 
round figures. It was, however, impossible to secure 
à corresponding augmentation in the consumption, 
which advanced from 290,048.000 Kw.-hours in 
1913-14 to 293,002,752 K w.-hours last year. The com- 
pany also supplies gas, of which 26, 895, 374 cubic 
metres were transmitted bv means of the long-dis- 
tance mains, whilst a further 4.350.294 cubic metres 
were furnished bv the companv's gasworks at Rott- 
hausen, Dorbeck, Mattmann and Dulken. The divi- 
dend, which absorbs £200.000. amounts to 8 per 
cent., as in 1913-14. -\ smaller undertaking—that of 
the Berggeist Electricity Works, of Bruhl—also suc- 
ceeded in effecting a larger turnover, the consump- 
поп having advanced from 34,298,000 Kw.-hours in 
1913-14 to 56,511,000 KW.-hours last year. In this 
case the company experienced a reduction on the 
advent of the war, but a considerable increase as 
compared with the equivalent months in 1913-14 soon 
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took place as a result of the many industries sup- 
plied, which were chiefly engaged on war work. 

If consideration is now given to the financial re- 
sults of a number of companies distributed over the 
European Continent, it will be found that they have 
in general succeeded in maintaining for 1914 cr 
1914-15 the rates of dividend which were paid in the 
preceding year. Even in the case. of the Italian 
companies, whose best results are mostly for 1914. 
the figures would be less satisfactory than thev are 
were it not for the large use of water-powers in tha: 
country, as although Italy did not participate in the 
war until May, 1915, the coal question has plaved a 
part in the economic and industrial life of Italv since 
the outbreak of the war as it has done in other 
countries. We give in our War Items a table show- 
ing the dividends of a number of companies for the 
two years. 

Although the financial results quoted above are in 
general favourable, a more definite opinion of the 
real effects of the war on the companies will only be 
ascertainable when the working figures for the whole 
of 1915 or 1915-16 become available. 


A CORRESPONDENT has informed us 


1 pu that, according to one of our contempo- 
Rates. raries, an Irish County Court Judge has 


laid it down that where a local authority 
is running a municipal electrical undertaking at a loss, the 
loss must be made good, not out of the rates, but by raising 
the price to the consumer. It is pointed ont “that if 
future new undertakings are restrained by law from deriving 
any support from the rates, and have to increase the 
tariffs of electricity supply to an extent sufficient to recoup 
the initial losses, it will be almost impossible to develop 
any new undertaking.” Whatever the result of this 
alleged decision—which is said to have been pronounced 
two years ago—we should very much like to see a full 
report; of the facts, arguments, and judgment, before 
accepting it as final. So far as can be ascertained there is 
nothing in the Electric Lighting Acts, 1882, 1888, 1899 
and 1909, which, with a slight variation referred to in 
Sec. 37 of the Act of 1882, apply to Ireland, which in any 
degree controls the action of a local authority in the matter 
of charges for electricity. It is presumed that the matter 
came before the County Court Judge by way of an appeal 
from a surcharge or disallowance of something improperly 
charged upon the rates; but even in that case we fail 
to discover anything in the Public Health Acts which 
confers such a power upon an auditor or any other person. 


EN 


Ox another page we print some extracts 
from a report on the trade position in 
South Africa, by Mr. H. E. Gauntlett, who 
is acting as H.M. Trade Commissioner for the Union now 
that Sir Sothern Holland has joined the Home Staff of the 
Board of Trade. A perusal of this illuminating report, 
which comprises over 100 pages, will repay any manu- 
facturer or exporter. The very much greater extent to 
which British firms have taken advantage of the organisa- 
tion of H.M. Trade Commissioner’s Office since the war 
began proves, to Mr. Gauntlett’s mind, that one of the most 
apparent failings of the British manufacturer lies in deferring 
his efforts until the position is critical, instead of taking 
early steps to prevent the crisis. Сегшап trade was as 
worthy of capture years ago. In this connection some 
pointed remarks are contained in the Report as to the 
necessity for catering for the exact needs of the market. 
The British manufacturer may see no good or immediate 


Trade in 
South Africa. 


a a aaa lll S 


Vol. 77. No. 1,981, NoveMBER 12, 1916.) THE ELECTRICAL REVIEW. 


611 


reason for reducing the high quality of his output, or 
varying his standards, to meet the demand of a new market 
which is not educated up to purchasing a superior article. 

But it can easily be understood that a firm whose turn- 
over in the up- country (or native) trade of, for example, 
th» South African market, has been enormous, will have 
made a name amongst the big importing firms. When, in 
а зе course, the importers demand a better quality of the 
articles they have handled so successfully in the past— 
which demand must arise from the steady improvement in 
the standard of living—they will naturally give to their 
regular oversea suppliers the firat opportunity to satisfy 
their new requirements, and they will rarely find that a 
foreign firm cannot supply such needs. To this condition 
of affairs Mr. Gauntlett attributes the decline of trade 
in many lines experienced by British firms in the past few 

ears. 

When in Augu:t las; year Germany's trade campaign 
was bronzht to a sudden stop by the outbreak of war, 
H.M. Trade Commissioner assured the Chambers of Com- 
merc: throughout South Africa that British manufacturers 
were making concerted and unprecedented efforts to capture 
in the Soath African market the trade which hitherto had 
gone to Germany and Austria ; and that these efforts com- 
prised not merely improved organisation but the manu- 
facture of goods practically identical with those to which 
the market has become accustomed. The Board of Trade 
here bas been giving our manufacturers an opportunity of 
inspecting samples of German and Austrian goods which 
have succeeded in such markets. The question arises then : 
will British manufacturers stand by the Commissioner's 
assurances by seizing the first opportunity of suiting their 
output to thia market's requirements, and thus show their 
appreciation of the practical assistance which has, in this 
connection, been given ungrudingly to British trade by 
certain South African firms? 

Germany's exports to the Union in 1913 amounted to 
£3,500,000. "This is obviously worth adding to the figures 
of any country in a position to manufacture the goods. 
The American pre-eminence in labour-saving method— 
which goes far to counterbalance Germany's cheap labour— 
is enabling the United States to reap a rich reward at this 
juncture. Mr. Gauntlett's view is that the American share 
in South African trade is mainly limited by her lack of 
direct steamship communication. 

We do not wish to revive the cry : ‘‘ Business as Usual," 
whilst the engineering tfade of the country is rightly 
devoting itself almoet entirely to war work, but in view of 
Mr. Asquith's recent warning as to our vanishing export 
trade, we feel justified in emphasising the point Mr. 


Gauntlett makes, viz, that, in allowing the South African 


market to be controlled increasiogly by foreign suppliers of 
“ cheap lines, British manufacturers will be adding to the 
strength of their competitors, which strength may be in 
due course diverted to opposing the position now held by 
British firms in the markets of the United Kingdom, the 
Continent, and elsewhere. 


Now that nearly all the most impor- 


The А А : : 
Wire-Drawing ant wire-drawing firms in this country 
Industries, have been put under Government control, 


itis generally expected that the demands 
for supplies from private sources, which in some sections 
have tended to diminish slightly during the past month, 
will snow a further small decline for the next few months. 
For the greater part of the past 12 months every wire- 
drawing establishment throughout the country has responded 
to the demands of the War Office and Admiralty, with 
results highly satisfactory to all concerned. | 
In consequence of the disorganisation and upheaval under 
which trade generally has been labouring during the past 
12 months, it has proved no easy matter for wire manu- 


facturers in this country to look adequately after the 


interests of their old customers who have no war claims for 
preference in the matter of deliveries. Every effort, how- 
7 ever, has been made, often at great inconvenience and 
expense, to meet the requirements of this section, with the 
amallest possible delay. 


As soon as the end of the war is within measurable distance, 
every effort will, doubtless, be made to forestall German and 
American competition in the wire trades, by adopting, 
thronghout the home markets in particular, a still more com- 
prehensive and effective system of personal representation 
than was in force prior to the war. Recent inquiries have 
shown that several of the chief competitive (German wire- 
drawing firms had more agente in this country alone, prior 
to the war, than some of: the British firms had throughout 
the world. | 

That the German system cannot be regarded in the light 
of a failure, or anything approaching that state, is largely 
proved by the past heavy exports from Germany into this 
country, of copper goods for electrical purposes, and it would 
appear not unreasonable to expect a still more vigorous 
attack to be directed at these valuable markets as soon ав 
normal working conditions are restored after the war. 

This attempt of the German firms to recapture their lost 


export trade with this country will certainly be characterised 


by entirely new methods when the time for action has 
arrived ; and although the name German may be anathema 
in this country for many years to come, means are, we hear, 
being fully provided for to meet this contingency, by adopt- 
ing the new plan of campaign already indirectly hinted at 


above. These ulterior designs on the part of the German 


firms, however carefully planned they may be beforehand, 
will probably be effectively frustrated by, among other 
measures, the adoption in the future by every important 
wire manufacturing firm in this country, of a still more 
adequate and comprehensive system of personal representa- 
tion in every market throughout the United Kingdom. 


THE market has kept up a good deal 

Lond: better than most people in the trade 
anticipated would be the case, but the fact is that lead is 
coming forward in disappointingly small quantities, owing 
partly to the shortage of labonr which is making itself felt 
in Australia, and partly to the excessive difficulty in 
obtaining freight, the result being that material is being 
held back in the countries of origin. Until more reasonable 
conditions obtain in the shipping world the position in this 
respect is not likely to undergo avy improvement. The 
October imports were 14,796 tons against 17,435 tons last 
year, making the total for the 10 months 218,192 tons, an 
increase of about 30,000 tons on the year, while at the same 
time there has been a big falling off in our exports and 
re-exports. The balance is undoubtedly going into the 
supply of munitions, and the demand for lead for this 
purpose must be on a larger scale than had ever been con- 
templated. The buying for Russia has been on a colossal 
scale, and this still goes on, but owing to the vagaries of our 
authorities there is no knowing when the lead may be per- 
mitted to go forward. First there is the difficulty of 
obtaining permits, to say nothing of the vexatious and 
unnecessary delay which occurs in granting them. Then 
when the permit is obtained, it is quite a common thing for 
the steamer on which freight room has been engaged to be 
commandeered. 

In despair at this perpetual raising of difficulties, atte npts 
have been made to divert the lead from. Archangel! to 
Vladivostock, but this move on the part of merchints 
anzious to supply Russia with munitions seems likely to be 


. effectively frustrated by the commandeering of Vladivostock 


steamers. It is quite certain that Russia cannot fight with- 
out munitions, and it is equally certain that a bad 
impression is being created by the ceaseless difficulties put 
in the way of her obtaining material. The home trade here 
is, of course, consuming huge quantities for munitions. as 


has been said, but the general trade demand is decidedly 


quiet. Should it happen that the large quantities of lead 
held up because shipping facilities to Russia are so 
seriously curtailed must be resold, there would certainly 
be a substantial break in the price, but meantime the 
American market has moved sharply upwards, and the 
general position defies solation, for everything is chaotic. 
Daring September the price of soft foreign lead for prompt 
delivery ranged between £24 15s. and £26, and forward 
between £22 10s. and £23 10s. a ton. 
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OUR TRADING OPPORTUNITIES! 
THROUGHOUT THE WORLD. 


Ir has been remarked in certain high quarters 
abroad that the.Central States of Europe have,. by 
their deliberated efforts to dominate the world, 
thrust civilisation backward by one hundred years. 
While bloodshed and carnage continue, while the 
fires of Europe not only remain unauenched but 
actually spread and bring new combatants into the 
conflict, it is not surprising that there should be some 
to give way to sentiments or statements of that kind. 
But we may wonder whether those who express such 
an opinion have any very definite idea of what they 
mean by civilisation.“ Our feelings in regard 
to the future and what it will bring may be 
influenced very considerably by our conception 
of the true meaning of the word. If we mean 
that what the last fifteen months has revealed 
to us as German Kultur is civilisation, then we may 
hope that the prophecy is correct, for the world 
of to-day has no room for that abomination. But if 
by civilisation we mean the general development of 
the human race and the progressive utilisation of 
the earth's resources by the practical applications of 
engineering science, industrial operation, and com- 
mercial enterprise, then we think that the forecast 
is one which may be disregarded. Whatever may be 
the effect of the present warfare among Christian 
nations upon the minds of those whom we generally 
describe as Heathen; whatever may be the loss 
sustained through a number of great nations 
sacrificing millions of their physically fittest, 
the flower of their manhood, and among them 
potential students and thinkers in many іт- 


portant departments of activity; whatever may 


be the consequences of it all to particular empires 
and emperors; whether the map of Europe be mate- 
rially altered or not—one thing seems to us to be 
certain, that all the changes that may be introduced 
cannot take us back again to the state of things that 
existed one hundred years ago. We may, perhaps, 
get back to simpler living, may be controlled by the 


pursuit of higher ideals than we had a year or so 


ago, may perhaps have freedom from the oppressive 
menace of ambitions for world conquest, may be 
free to devote ourselves more assiduously to the arts 
of Peace, but we shall not go back to a world that 
possessed little knowledge of the elementary prin- 
ciples of steam generation, that knew not the laws of 
induction, merelv played at the utilising of falling 
water, knew nothing to make it discontented with 
a rush light or a gas jet, had few railways and no 
telegraphs or telephones, and lived what now we 
should most of. us regard as a monotonously sleep; 
and uninteresting sort of existence. The world, or 
the greater part of it, will inevitably be poorer for 
a time as a result of the terrible waste of thousands 
of millions of money, but who shall sav that when 
there shall have passed away the first shocks of the 
. return. of statesmen, armies, navies, and peoples 
to ordinary avocations in vears of Peace— God grant 
п may be unbroken in the aftermath of the huger 
conflict, by a succession of smaller ones—the de- 
velopment of all countries shall not leap forward 
once again? Of course, new development must 
be held up for a time; we cannot take up the 
thread of industrial world enterprise exactly 
where it was broken just over a year ago. Many 
schemes have been deferred: some of them will never 
take the form intended in the pre-war days; there 
will be much of change. and some of the countries 
of the world which looked to Europe for money and 
equipment and expert knowledge must hold up their 
cherished plans for a time. But it will only be for 
a comparatively brief period—not one hundred 
years, perhaps far less than one-tenth of that 


period. All the manufacturing nations will be, 
as a matter of sheer necessity, obliged to 
overrun the world again in their efforts to 


keep factories in operation and to repair their 


— 


respective national losses. The rehabilitation «i 
devastated lands and ruined cities will make huge 
demands, and somebodv will have to pay indemnitie:: 
but notwithstanding these reconstructional opera- 
tions and financial manipulations the world will пс: 
be stopped in its clamouring for progressive de- 
velopment. Can it be imagined, for instance, tha: 
our great Colonies' and dependencies will remain г: 
a standstill, with all the germs and possibilities 
that lie within them as the outcome of enterprisin: 
measures of the last few decades? Can it be sup- 
posed that the vast market of China will return tc 
slumber after the awakening westernising move- 
ments of recent times? Can it be thought that the 
engineering lessons of this war will leave the vast 
resources of Russia still unutilised? Is it to be sup- 
posed that with America's manufacturing ability un- 
hindered, with her taste for foreign effort in trade 
made keener, with her money-bags well filled, o: 
with our own manufacturing capacity enlarged as 
the result of factory extension for war purposes, and 
with the large accession of formerly unemployed o: 
unskilled labour into the ranks of, more or less. 
skilled working life of this country—things of the 
development class are going to be at a standstill’ 
Even this mere cursory statement of the case 1s its 
own answer to the suggestion of a century set-back. 

It may reasonably be supposed that in some coun- 
tries it will not be easy to raise money for large 
enterprises such as the world will be calling for, and in 
this matter of future finance we can only see through 
a glass darkly. We are not all able to remember i. 
but many do, and for all of us it is in the records. 
that after the Franco-German struggle of just over 
forty years ago, France recovered her position т: 
a remarkable and unexpected manner. That wa: 
only a small affair, comparatively speaking, and what 
is happening now must have farther-reaching effect:. 
but they will be spread over many countries, and the’ 
recovery may be more rapid than the signs may leac 
us to anticipate. 

It is interesting to fall back for a few munutes 
into the frame of mind that was ours five or 
six years ago, when we tried occasionally to con- 
jure up before our imagination the vastness of tie 
opportunity that scientific and engineering dis- 
covery and achievement, and the general forward 
movement among men everywhere, seemed to be 
opening out to us. At that time we endeavoured in 
these pages, as we have done consistently ever since. 
to keep the larger outlook in the mind of the Britisa 
manufacturer and trader, and to induce those havinz 
responsibility in these departments of electrical and 
engineering work to lay themselves out to take 
advantage of the occasion. In those days the intlu- 
ences of German industrial and financial competitor: 
were gathering considerable strength, and if w? 
could have presented a massed army of operators in 
the fields where they were active, and could have pre- 
tected our reputation and our interests against the 
enemy's insidious attacks and deeply-laid machina- 
tions, and could have re-arranged our home manufac- 
turing facilities, supported with adequate financial c°- 
operation, we should not have to hear the stories tha: 
reach us of the success which has been attending 
our rivals’ efforts. The tentacular hold of the enemy 
upon the markets where merit for merit we оп! 
to have held sway, or at least progressed along the 
lines started by our enterprising forefathers in those 
fields, would have been a less harmful thing than 
it is to-day. Our brave Colonial forces unde: 
Botha have smashed German influence in Africa: 
the British flag floats gloriously in other once- Ger. 
man colonies; and our magnificent Navy has swept 
the seas clean of German ships. But neither military 
nor naval effort can directly sweep out the influence 
of the Teuton in many of the countries where h: 
active and thorough agents have secured concession“ 
developed interests, and nursed the people's custom“. 
fostering and satisfying their needs, until to-day Cer 
man trade has made itself almost as great a menace 
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commercially as the enormous German military forces 
were generally to the liberties of the entire world. 
But we did not organise, we did not co-operate, we 
did not tackle the situation whole-heartedly—perhaps 
we could not, perhaps we were short of money, per- 
haps the profits of British electrical manufacturing 
left us too small a margin, perhaps the Continental 
connections of some of our firms rendered big co- 
operative or amalgamated schemes impossible—and 
now we have got to deal with those markets in 
ways best suited to the prevailing and prospec- 
tive situation. Let us hope that somehow the 
Government will come to our aid with export 
bounties and with a more generous attitude toward 
technical attainments; or let us suppose that the 
enemies will have to pay so heavily that they will 
have to loosen their hold on some undertakings 
where their bands have been growing tighter; 
or let us hope that the anti-German sentiment 
will assist us in many parts of the world. These 
things, or some of them and possibly some 
others, will probably operate in our favour. But is 
wiere a British manufacturer to-day who thinks that 
they will suffice for the needs of the approaching 
times, without some real, thorough-going effort on 
the part of the whole British electrical and engineer. 
ing industries? The time for many little costly 
efforts to win the world has now passed away. What 
shall we do to be entirely ready when there shall have 
burst in Germany that last British or French shell 
which shall precede the call for a truce, to be followed 
by Peace, when the last miserable German shall have 


outraged common decency, the last devilish Zeppelin . 


shall fail to return to its den, when the hope of Von 
Tirpitz shall have gone down with his last sub- 
marine, or the starving hosts of the Central Empires 
shall have stormed the strongholds of Prussian 
militarism ? 

We fully recognise the difficulties that stand in 
the way of efforts to immediately deal in detail with 
the trade position as we shall find it at the close of 
the war, but we are still of opinion, as we have been 
for the past twelve months, that during war-time we 
must elaborate our schemes for peace-time. Cer- 
tainly those who can afford to be active now will 
stand to gain most when, later on, our private manu- 
facturing and exporting activities are less restrained. 
It is our desire to assist to the full limit of our 
power, any organisations and firms which may be 
occupied with deliberations in this connection, and 
to that end we shall publish during the next few 
weeks a good deal of information that has been pre- 
pared by expert observers, consuls, and others, in 
markets in which we may hope to stand better in 
future than we have done recently. Whatever may 
be the shortcomings of our Governmental commercial 
and consular services, we shall commit a great error 
if we shut our ears to the advice that our represen- 
tatives are giving us just now. We begin this week 
by publishing an abstract of the report of H.M. 
Acting Trade Commissioner in South Africa. 


TRADE IN SOUTH AFRICA. 


Mr. Н. E. GAUNITLETT, who: is in charge of the office of Н.М. 
Trade Commissioner for South Africa, has written a highly 
interesting report on the trade of the Union (and Rhodesia) 
for the year 1914. This has just been issued by the Board of 
Trade,* and below we summarise the portions of it which 
concern the electrical manufacturer and contractor. 

By separating the trade returns for the months preceding 
the war from those for August to December, and making a 
comparison with the corresponding periods respectively of 
1913, it is evident that the trade of the country up to the 
time of its outbreak was below normal. The reasons for this 
are, in their order of increasing importance :— 

Drought (especially in the Orange Free State Province). 

Slump in the ostrich feather industry. 

The aftermath of the January strike, 

But the ill-effecte of these adverse factors continued, and to 
them must, of course, be added the two other chief causes of 
loss of trade, viz. : The European War and the Rebellion in 
South Africa. The rebellion produced throughout the whole 
country a feeling of insecurity, and merchants (who were, 
hecause of the European war, already sufficiently nervous 


*Wyinan's : Price 6d. Cd. 8, 13. 


about adding to their stocks the normal quantities ordered in 
the past) refrained from indenting to the extent for which: 
they otherwise were prepared. It will be less easy for mer- 
chants to recover the trade that might have been done bat 
for the rebellion, than it would have been for them to have 
maintained the trade that was being done before the local 
unrest arose. For these reasons, therefore, I do not anticipate . 
that trade in the immediate future will be much greater than 
it was during the closing months of 1914. 

Although the great dependence of the Union upon ite 
mineral production may in certain circumstances prove an 
economic weakness, the greatness of its mineral wealth has 
been, in existing abnormal conditions, an important factor in 
preventing a far more serious crisis than the country was 
called upon to face. | 

The percental decreases in imports are smaller in the case 
of electrical material and miscellaneous machinery than in 
almost any other claas of goods, owing to their close connec- 
tion with the mining industry. Nevertheless, the drop in the 
imports of electrical material is disappointing. During the 
first eight months of the year it had increased by £73,000. 
The import trade of the last four months altered this amount 
to a loss of £17,600 on the imports of 1913. The comparative 
figures are interesting :— 


1914 COMPARED WITH THE SAME PERIOD IN 1913. 


First 8 Last4 Total for 
months. months. the year. 
| £ & £ 
Machinery ..................... + 73,000 — 90,600 — 17,600 
Wires and cable — 29, — 27,000 — 56,500 
Fittings and posts — 8,000 — 24,000 — 832,000 
ee and telephone 
material ......................... — 1,000 — 2,500 — 3,500 


Union Government Imporis.—From the British exporter's 
jou of view, the Railways and Harbours Department is by 
ar the most important spending department of the Union 
Government. The Department postponed considerable expen- 
diture which was planned for 1914, including £43,000 on electric 
cranes at Table Bay. Restriction of Government expenditure 
on importe is to be faced in 1915, and a decrease may be 
looked for in expenditure on the establishment and mainten- 
ance of general public works. "This must of necessity have a 
detrimental effect on trade generally. 

Future Trade.—Although there is need for care on the part 
of business men, the present depression is mainly artificial. 
The country has a great recuperative capacity, and cannot 
help rising in prosperity, probably soon after the difficulties o 
the immediate present disappear. For one thing, the possi- 
bilities of South Africa as a meat-producing and exportin 
country have hardly yet been realised; when they are, ostric 
farmers, many of whom are now growing lucerne, will reali 
that the ostrich feather slump of 1913-14 was not an unmixed 
evil. Lack of capital for industrial purposes generally is a 
drawback which may not soon be overcome, although there is 
still a considerable amount of money in the Union that could 
‘profitably be employed in helping the country forward. The 
balance due at the end of last year to depositors in the Post 
Office Savings Banks was £6,300,000. If South Africa avoids 
the difficulties due to the careless investment of capital, the 
overburdening of stores with etock, and too heavy immediate 
borrowing, there is room only for optimism, and there is no 
adequate reason why the subsequent prosperity of the country 
should not be ensured, or why British firms should not secure 
a great share in the increasing import trade that must accom- 
pany its progress. 

Capture of German Trade.—At the commencement of the 
European war, the '' Capture of German Trade appealed not 
аз a mere phrase to British manufacturers. In Dominion 
markets, also, this ideal gripped the imagination of the man 
in the street" more than that of the importer. The latter 
recognised that practical difficulties, not evident to the con- 
sumer, would appear as soon as the war was over, since the 
ideal thus expressed would, of necessity, strike at one of the 
main principles of commercial ethics, namely, buying in the 
cheapest market. 

Cheap trade is a matter upon which I wish at this point 
to make myself perfectly clear. It is admitted that a certain 
quantity of trash comes into South Africa. and is bought by 
natives and poor whites," often under serious misapprehen- 
sion. These are not the cheap products referred ta when 
I use this word; what is meant is a cheap grade of a quality 
compatible with (and sometimes in advance of) ite low price— ` 
either goods which, in the better qualities, meet the needs of 
а White population, or those which are used almost solely by 
natives, but are intrinsically worth the low price paid. No 
manufacturer needs to be told of the great success that has 
followed German efforts to cater for this claes of trade. 

ќвагопв of German Success.—To account for this success 
there are many reasons which are difficult to classify, eince 
they are closely inter-related. Finance. enters very largely 
into the matter. Subsidies are known to have been granted 
hy the German Government by means of exceptionally low 
transport rates upon certain goods for export, and, in addi- 
tion, there are German trusts, or rings, whose object is the 
establishment of a strong position in the world's markets, 
achieved by means of the many advantages incidental to such 
combines. 

One advantage the combines gain is in their oversea organi- 
sation. Instead of. say, half-a-dozen travellers being appointed 
by as many firms to push their several interests in oversea 
markets, in competition with one another, the same number 
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of men are appointed, but work together in the interests of 
the one combine. This staff is often controlled by a manager 
in the oversea market, through whom every order passes to 
the home organisation. It is easy to realise the greater cffici- 
ency made possible oversea by this method of working; the 
value of personal supervision of travellers by a competent head 
cannot be over-estimated. | 

At this point it is necessarv to refer to one detail practically 
unknown to British firms who are represented by an agent in 
the Seuth African market. German combines, and many Ger- 
man firme, send by each mail to their agent or agent-manager 
à list of orders executed during the week, showing, amongst 
others, the following particulars :— , 


(a) Works or f.o.b. cost; and ре? 
(0) Price accepted by agent. | (hb) — (a) works profit. 


which enables the agent to see at once from former indents 
(provided that costs of production have not risen in the mean- 
while) by how much he can '' shade " his price, if necessary, 
to secure a special order. Such co-operation ensures the 
mutual advantage of the manufacturer and his oversea repre- 
sentative. 

Need for, Co-operation.—There are British firms who, 
through lack of appreciation of the benefits of co-operation, 
seem to grudge every cheque given to the agent, and who are 
not anxious. apparently, to assist him at their own immediate 
expense to increase his turnover for them; it is not to be 
wondered at if such agents, in time, fail to do their best. 
This mutual policv of getting as much as possible for as little 
as possible is. of course, fatal to the interests of both parties. 
British manufacturers have no right to expect success in the 
South African market unless they are prepared to believe 
that their agents, importing firms, and others in a good posi- 
tion to judge, are fully aware of the difficulties to be found 
in the market, and of its most intimate needs, 

Supply the Goods Wanted.—I have laid stress elsewhere 
upon the vital need for the manufacture by British finns of 
the goods to which the market is accustomed. Having made 
clear that the cheap” lines are not necessarily trashy goods, 
but merely cheaper grades of lines in many cases already 
manufactured by British firms, one must repeat that the main- 
stay of the South African market is goods that meet the 
requirements of the native and "poor white populations. 
In the higher qualities, purchased almost entirely by the 
European population of the large towns, British manufac- 
turers have, on the whole, a position from which it would be 
difficult for foreign competitors to remove them. Neverthe- 
less, their present position of security should not lead them 
into thinking that they are entirely unassailable in their 
superiority. It is common for one to hear that the British 
manufacturer is content with the trade in the better-class 
lines already being done satisfactorily by him, and that he 
cannot see that it would be to hia advantage to gain a reputa- 
tion for manufacturing cheap and inferior quality substitutes. 
The fact remains, however, that reputations in this market 
have, in the past decade, been built up by German firms 
through the exploitation of these same cheap goods, and 
many of such firins аге perfectly capable of turning out the 
better-quality article as soon as it is demanded, or are already 
doing so. 1 am convinced that unless British firms make 
strenuous efforts to capture this "cheap" trade from Ger- 
many at this opportune moment. they will not only find that 
it will be secured by other countries, or that Germany herself 
will retain it, but they will be affording their competitors an 
opportunity to underinine their position in the better-class 
articles. The statistics of the past few years clearly show that 
the United Kingdom has lost trade in what may be termed 
the competitive articles, and is barely maintaining her per- 
cental position even in articles which have been regarded as 
practically British monopolies. : 

The Danger of Neglect.—Some British firms may find that 
the whole of their output сап be placed satisfactorily within 
the United Kingdom, in Europe, or in other oversea markets, 
without their troubling about South Africa, whose require- 
ments, it is true, may not be in lines of the exact quality 
which they now manufacture. In such case they may be 
justified in leaving South Africa alone; it is worth while, 
however, for thern to consider the fact that, in allowing the 
South African market to be controlled increasingly by foreign 
suppliers of " cheap " lines, they will thus be adding to the 
strength of their competitors, which. in due course, тау be 
diverted to opposing the position now held by British firma 
in the markets of the United Kingdom, the Continent, and 
elsewhere. I cannot come to any other conclusion than that, 
for the sake of their own security of position in the future. 
it is worth while now to oppose foreign competition which 
meets us in any market. 

South African importers are more sympathetic towards the 
British manufacturer than they have been for many years. 
That sympathy will, however, last no longer than the success 
of the British manufacturer in supplving the needs of the 
South African market in competition with foreign factories. 
United States firms have put forward strong efforts through 
their representatives in this market to capture some of Ger- 
many's past trade. Whatever of this trade these firms can 
capture will strengthen them in their future dealings with 
South Africa, perhaps at our expense. This is. therefore, a 
further reason why British firms should capture as much of 
Germany's trade with South Africa as possible, 


Catalogues and Representation.—In the Bureau established 
in connection with the office of Н.М. Trade Comunissioner 
there are about 1,500 catalogues of British firrus on file. The 
bulk of these deal with machinery, although those covering 
smaller every-day requirements are in greater demand. There 
is some excuse for omitting prices, etc., from the former, but 
not from the latter. Yet firms constantly write: Is there 
any opening for our goods in your market? Catalogues are 
enclosed," without prices, discounts, weights, etc. ! 5 

The extent of local demand is not, іп the great majority of 
cases, governed so much by the article itself (on account of 
its being in universal use) as by its price; moreover, its 
price in the United Kingdom is often only а poor guide to 
its cust to the importer in South Africa. I venture, therefore, 
once again to impress upon British firms the need for fur- 
nishing H.M. Trade Commissioners with the fullest possible 
information in this regard. If it is necessary, by all means 
produce special oversea catalogues. If the trade is worth 
getting it is worth trouble; if the trouble and expense are 
too much for the British firm, the foreign firms thinks differ- 
ently and profits accordingly. 

One is glad to say that British firms are becoming more 
alive to the need for representation, and are finding the 
benefit. One could detail cases, from actual experience, in 
Which British firms have refused to take official advice on 
this question, and have emphasised their intention of trading 
direct or through London export houses. In not a few cases, 
however, as a result of the energy and activity of prospective 
agents whose interest I have aroused, orders have been sent 
to the United Kingdom, and have proved to the firms con- 
cerned that direct representation is practicable and satisfac- 
tory. Consequently, the United Kingdom firms have aban- 
doned their opposition to direct representation, have appointed 
an agent at my suggestion, and have expressed theinselves 
highly satisfied with the result. О 

I want to emphasise the advisability of British firms keep- 
ing H.M. Trade Commissioner posted both as to the appoint- 
ment of South African representatives, and as to any change 
they may make in their representation. 


(To be continued.) 


BATTERY EXCHANGE SYSTEM FOR 
ELECTRIC VEHICLES. 


Охе of the papers read at the annual convention of the 
ELECTRIC VEHICLE ASSOCIATION OF AMERICA, last month, dealt 
with the Hartford Electric Light Co.'s experience with the 
battery exchange system of commercial vehicles. 

The author, Mr. W. M, THAYER, mentions that the com- 
pany'e battery service originated with a circular letter offer- 
ing to furnish such service for G.V. trucks for any mileage, 
on which the price would be based. The custoiner was to be 
relieved from any responsibility for care of batteries. 

The first car purchased for operation on this system was 
sturted in June, 1912, and all cars previously sold were 
changed over to the service as rapidly as possible. In June, 
1915, 64 trucks were in use, travelling an average of 47,615 
miles a month. | : к 

The customer purchases trucks without batteries ; the com. 
pany buys the batteries, charges them, and installs them in the 
trucks. The company’s equipment consists of batteries, the 
means for charging them, und the apparatus for placing them 
on customers’ trucks. 

The odometers on the trucks, with cradles for extra bat- 
teries, are also part of the company's equipment. The service 
consists of charging batteries in cars at night and charging 
batteries out of cars. The former is done at the garage of 
the Commercial Electric Co. from 11 p.m. to 7 a.m., a rotary 
converter and motor generator being installed there. Separate 
batteries are handled at State Street station, where 31 sets 
of charging equipment are installed, each comprising an 
ammeter. Sangamo ainp.-hour meter, circult-breaker, and 
switch. Edison batteries of standard size and G.v. trucks, 
fitted with Universal cradles, are used exclusively on the 
service. 

The cradle is an underslung battery container held by four 
hooks, which is removed from the vehicle by placing it over 
a hydraulic lift (with a 10 in, travel). a Cowan truck being 
first run on to the lift platform, so that the battery can be 
transported on it to the charging room. 

Two hydraulic outfits are provided for changing batteries. 
and the complete exchange of a battery is made in three 
minutes or less. 

No instruments are used on the cars except odometers. All 
battery charging is based on the mileage covered, with allow- 
ance for road conditions. When a battery is removed from a car 
the odometer reading is taken. .The previous reading gives 
the miles covered, and a slip is placed on the battery showing 
this distance. The man who places the batteries on charge 
uses this distance as the basis. multiplying it by a certain 
constant, depending on road condition, size of truck, ete. The 


„Sangamo meter is set at the number of ampere hours required 


and runs back to zero, when the circuit-breaker cuts it out. 
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The voltage of individual cells is followed during the charging 
‘and serves as a check on the ampere-hour meter. 

The Sangamo meter is practical and accurate, and is certain 
to take the battery off charge before excessive charging occurs. 
ен are cleaned with live steam at a pressure of 10 or 


Data are given showing that the introduction of battery ser- 
vice has tended to increase the mileage covered. | 

In June last there were 64 cars and 89 batteries in use, 
ratio 1.4 per truck. In December, 1914, cars on the road 
represented 1,432 car days, and 1,284 battery exchanges were 
made, or 90 per cent. of the cars changed batteries every дау; 
for June, 1915, the figures were 1,594 car days, 988 exchanges, 
or 64 per cent. of cars changed batteries every day. 

The power used is measured by wattmeters, and includes 
all losses in transformation and stepping down. 

For December, 1914, the total energy consumed was 57,850 
Kw.-hours, the mileage covered 40,787, the average energy 
used, per mile, 1,418 watt-hours. 

For June, 1915, the total energy consumed was 50,414 KW. 
hours, the total mileage covered 47,615, the average energy 
used, per mile, 1,058 watt-hours. 

The Edison batteries used on the service are in some 
ways subjected to very hard usage. The total number of cells 
in use at the end of the first period of three years was 5,094, 
and their service was the equivalent of 113,850 cell months. 
Seventy-six cells have been returned to the factory for repairs 
in these three years—44 on account of leaks or broken seams, 
and the balance of 32 cells for other causes, such as failure 
to charge up or broken terminals. 

Data regarding the operating costs for the service are 
included. These are credited to operating labour, i. e., ex- 
change of batteries, filling, charging, changing solution, etc.; 
operating material, i.e., distilled water, solution and other 
battery material; repair labour, i.e., actual battery repairs; 
repair material, i.e., parts for battery repairs or repairs at 
factory; repair service apparatus, i.e., labour and material 
for repairs to charging sets, and extra apparatus required for 
handling batteries. 


8-уеат 

Ist yr. 2nd yr. àrd yr. total. 

Dols. Dols. Dols. Dole. 

Total operating items ... 3,847 13,505 14,352 31,705 

Income ........................ 5,543 18,559 26,559 60,662 
Per cell per month. 

Total operating items ... .2885 3102 2518 2793 
Ineo mne ros 4158 4263 4661 4449 
Per car per month. 

Total operating items .. 21.61 25.92 20489 22.87 
Income ................... 31.14 35.62 38.65 36.55 
Per average mile. 

Total operating items ... .032 136 028 , .082 
Income ................... ‚046 .053 654 051 


A development of the system foreshadowed is an arrange- 
ment with central stations in surrounding towns, so that 
trucks may make long trips and get boosts when necessary, 
the charge being made to the company furnishing battery 
service and a proportion charged to the customer. 


WAR ITEMS. 


American Electrical Export Trade.— The New York 
Electrical World, in a recent editorial on the above sub- 
ject, describes the figures for American electrical exports as 
being disappointing, and asks why they are not better. Our 
contemporary continues thus:—'' On the surface it would 
seem that electrical export trade should have had some kind 
of boom, unless it has been affected adversely by world con- 
ditions cutting down all international trade other than that 
in weapons of destruction. But the neutral markets of the 
earth have been opened to us as never before, and our com- 
petitors who still enjoy the freedom of the seas are seriously 
preoccupied. It is generally understoed, for example, that 
in England many electrical factories are busy on munitions 
of war; and, if that is the case, they cannot be turning out 
electrical goods as well. Indeed, England itself would be 
on these terms an excellent source of consumption for our 
electrical goods and have little left for export. This must 
apply with even greater force to all central Europe, including 

гапсе, Belgium and Italy, as furnishers to the markets of, 
say, the Far East and South America. But when one line 
of electrical goods alone—insulated wires and cables 
accounts for 650,000 dol. gain in the seven months, other 
branches would not appear to be keeping pace, although 
some of them bore marks of greater activity. Per- 
haps we are not going after the foreign trade possi- 
bilities as we should; perhaps we don't know how, and 
have yet the lesson to learn. If so. now is the time to learn 
it before our European competitors turn again to the arts 
of peace and with the energy of desperation try to regain 
lost ground with goods at any old price. The figures of the 
Bureau of Commerce do not reveal destinations, but it must 
be true that South America is loolcing this wav and expects 
to be cultivated by various commercial attentions.” 


So in times of peace. 


_ After the War: Two Views.—.\t the annual general meet- 
ing of the Phoenix Steetworks, Herr Beukenberg, the 
managing director, in the course of a long statement on the 
position of the company, made the following remarks:— 

What the conditions will be like after the war cannot be conjectured at 
present. There is, however, no cause for great anxiety, although it is certain 
that our capital and that of many countries which are our principal selling 
markets is being weakened. Ihe danger also exists that North America, 
owing to enormous profits her iron industry is now reaping, will be financially 
exceedingly strong after the war, and will therefore be able to compete with 
us accordingly in the world’s markets. On the other hand, we have seen that 
neither North Amcrica nor England has succeeded in injuring us with om 
forcign customers during the war. In апу case, in Germany itself there will 
he much work for our industry after the war which will allow of no postpone- 
ment, such as the repairing of permanent-way material and rolling-stock, the 
building of merchant vessels, and the reconstruction of the devastated districts. 
lí the war ends as happily us we hope, the spirit of enterprise will also revive 
in the building trade. ; 

The following advertisement is 
Kölnische Zeitung ”:— 

BUSINESS with ENEMY. COUNTRIES AFTER THE War.—After the conclusion of 
peace many German firms will presumably experience difficulties in creating 
er renewing business relations with enemy countries. Such difficulties may be 
minimised or removed via Holland, und an experienced Rotterdam merchant, 
not without means (formerly many years resident in Germany), places his 
services at disposal. He also undertakes to buy Dutch goods of which the 
export is permitted. 

Then follows the address of an advertising agent in Düssel- 
dorf, to whom replies are to be sent.—'' Ironmonger.”’ 


Electricity Works and Depleted Staffs.—Rather late 
in the day, but better late than never, the Minister 
of Munitions has had his attention drawn to the 
danger that the country will run if, owing to enlistment, 
its electricity supply and gas works are left understaffed. 
The said Minister finds that the work of many munition 
factories is being imperilled by the difficulties now being 
experienced by the electrical supply companies and gas com- 
panies, which provide them with power and light, in retain- 
ing a sufficient staff for their immediate needs. The Minis- 
ter desires to point out that such companies are engaged 
upon work of vital importance, and that the removal of 
their employés even to munition work may frequently have 
the effect of prejudicing the output of munitions of war. 
He would at the same time invite employers to assist hin 
in the matter by refraining from attracting labour from 
these essential undertakings. 

Those who have known how real the difficulty and danger 
have been in some areas for some time past will wonder why 
the attention of the Minister of Munitions was not drawn 
to the.matter earlier. | 

Llandudno U.D.C. has not granted Mr, J. E. Evans, 
second assistant at the electricity works, permission to 
volunteer for munition work, having regard to the number 
of men who have already left the department at the call of 
the State. 

Interesting figures concerning men enlisting from various 
departments of Blackpool Corporation (those still eligible 
and the number who can be spared), were presented to the 
General Purposes Committee on November 4th. The Tram- 
ways Department has contributed the largest number of 
men—64—while 37 have gone from the Electricity Depart- 
ment. The Tramways Department can still spare 20, and 
the Electricity 6. ; 

Criticising the action of the Dundee Town Council in 
passing a resolution calling for the enlistment of eligible 
employés, a correspondent asks:—'' Have they tried to fore- 
see the effect, as a contribution to war needs, of allowing 
the skilled staff of the electrical department to enlist? At 

esent a good round dozen of big establishments on shells, 

haki, and Admiralty materials, not to speak of saBd-bags, 
would come to a dead stop if a breakdown occurred in this 
department. The mere lighting consumer or the user of 
the services of almost any other public department must 
take his war risks, but the electrical department, with its 
costly plant, its specially trained engineers, and its commit- 
ment to pressing war services is not for playing tricks with, 
and is even more vital than many controlled establishments 
whose employés dare not enlist or transfer their services." 

The Whitby U.D. Council has passed a reselution deciding 
to pay the electrical engineer (Mr. J. Piggott) 10s. per week 
extra during the period of the war, or until the Council 
determine otherwise, on his undertaking to do jointing and 
to take one alternate Sunday shift at the power station when 
necessary. This matter originally rose by Mr. Piggott offer- 


translated from the 


ing to do the extra work necessitated through а man earning 


£2 per week having left the works. 


Limitation of Output, in War and in Реасе. — Limitation 
of output as practised by some trade unionists has recentlv 
attracted a large amount of attention. It is argued in some 
quarters that this practice, although it cannot be too stronglv 
deprecated during this period of national necessity, may b« 
very right and proper in normal times. If it is wrong to 
restrict output while we are at war, it cannot be right to do 
In neither case can we afford tc 
decrease our efficiency as manufacturers. When we are at 
war we must have munitions as quickly as possible, so as to 
keep our armies properly equipped; in times of peace we 
require the largest possible output from our machines, sc 
that we may combat our competitors’ efforts to supplant us 
in the world's markets. How any sane person can hope 
to capture German trade if our workmen are content to 
receive a day's pay for less than a fair day's work passes 


one's understanding. We are well equipped by nature for 


D 
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obtaining our fair share of the world’s trade. We have good 
and abundant raw materials and unequalled shipping facili- 
ties. The distance between mine, furnace, mill, works, and 
port is less in this country than in that of any serious com- 
petitor. We must supplement these natural advantages by 
the encouragement of enterprise, industrial organisation, and 
manufacturing skill. So by deserving success we may obtain 
it. — Alfred Herbert’s Monthly Review.“ 

Provisional Orders in War Time.—The Board of Trade 
hereby give notice to parties contemplating the promotion 
of Provisional Orders in respect of electric lighting, gas and 
water, piers and harbours, and tramways, that for the dura- 
tion of the war they will not be prepared to entertain such 
applications except in cases in which they are satisfied that 
extreme urgency exists. by 

European Electrical Companies in War Time.—The fol- 
lowing is the table of European company dividends for the 
last two years, to which reference is made in our leading 
columns today 


I9]3or 1914 or 

1913-14. 1914-15. 
Officine Elettriche Genovesi, Genoa ............... ME osi 10 
Società Meridionale di Elettricità, Naples ...... E Ix 5.2 
Dinamo, Società Italiana, Milan ............... N 4 
Società Idroelettrica Ligure, Milan . . 8 
Società Adriatica di Elettricità, Venice ......... T is 1 
Società Elettrica Riviera di Ponente Ing. 

F/ A x AE UT 6 
Compania Sevillana de Electricidad, Seville ... 8 ...... 8 
Compagnies Réunies Gaz et Electricité, Lisbon 73 ...... * 

Strassburg Electricity Works. . (p per 11 
Rheinfelden Power Transmission Works ......... W 8 
German Transmarine Electricity Works, Berlin 

aul Buenos. e ÄO—»O» . LH xe 10 
Abo Electricity Works (Finland), Berlin ...... / dau — 
Silesian Electricity & Gas Works, Breslau ...... W 10 
Mark Electricity Works, Berlin... ol iissa: 33 
Upper Rhenish Power Works, Mulheim ......... B ants —- 
Konigsburg (Prussia) Electricity Works and 

Wümme ЮНА ИРИ TOT KR 8 
Main Power Works, Носһәб ........................... D agas 5 
Lech Electricity Works, Augsburg N sf 
Thuringia Electricity Supply Co., Gotha ........ 1 41 
Lower Elbe Electricity Works, Altona . РК 5 
Electricity Supply Co. (Investments), Berlin ... 12 . 10 
Bavarian Electricity Supply Co., Bayreuth ..... 1 4 
Petrograd Electric Lighting Co. of 1886 ......... B уды 8 
“ Electrica," Roumanian Lahmeyer Co., 

e ный кыно Мыл thous es ee 9 
Compagnie Générale d’Energie Electrique, 

7E: ¹²¹⁰ EDU АЙСУН: — 
Central Swiss Power Works, Lucerne MER 5 
Unione Italiana Tramways Elettrici, Genoa ... 94 ...... 8} 
Berlin Elevated & Underground Railway ...... СТЯ 4} 
Silesian Secondary Railways, Kattowitz ^ qe" 24 
Bitterfeld Electrochemical Works. W 10 
Brandenburg Carbide & Electricity Works, 

PC ˙ . . ³˙ 1 Stern andes е шнш 7 
Bavarian Nitrogen Works, Munich ............... B. ino. е 
Brown, Boveri & Co., Baden n 5 
Felten & Guilleaume, Mulheim В. nises 8 
Motor Applied Electricity Co., Baden ...... | ot 7 
'" Watt" Co. for Electrical Undertakings, 

F ² AAA AAA eb uus 5} 
Société Centrale pour l'Industrie. Electrique, 

77 f B^ sivas — 
Società per lo Sviluppo delle Imprese Elet- 

incbs. / . P cs 7 
Trustee Bank for the Electrical Industry, 

s lio е дзн ̃ ̃ . ИРИ КИТИ NLIS e E. cated 
Klectro-Trustee Bank, Hamburg. T ъа 51 
Electricity Co. (late Lahmeyer), Frankfort .... 7 ...... 6 


* Dividend not yet announced. 


Australian Government and its Contractors.—With refer- 
ence to the statement reproduced in our last issue from the 
Melbourne Age," in which allusion was made to the posi- 
tion of Messrs. Falk, Stadelmann & Co., Ltd., we have 
received from the firm in London the following copy of a 
cable dispatched by them on October 30th addressed to Mr. 
Hughes, the Attorney-General:—'* Attorney-General Hughes, 
Melbourne.—If statement made by you is accurately reported 
in“ Argus,” September 17th, saying this company is“ almost 
entirely owned by Germans,’ that it is * masquerading under 
the guise of British registration,' or * dominated by German 
influence," we оу state that evidence produced to 
High Commissioner, in London, conclusively proves that 
none of these conditions apply to us.—Falk Stadelmann.” 


A Fresh German Price Advance.— The German syndicate 
of makers of weak current apparatus has raised the prices of 
light electrical engineering apparatus and accessories so that 
these now stand at 30 per cent. in excess of those prevailing 
in the pre-war period. As the present increase does not 
cover the actual cost of production in many cases, the syndi- 
cate reserves its right of further advancing the list quotations 
in any particular case. 

Miners on National Service, —The Home Office has issued 
a notice to coal miners and to surface workers, including 
electricians and fitters, informing them that the country 


depends upon them for the success of its efforts no less than 
upon the men who are serving with the Forces. Those who 
offer themselves as recruits will only be accepted on con- 
dition that they go back to work in the mine until they are 
called upon.  Armlets will be provided. Without coal, 


victory is impossible. 


German Activity in Neutral Countries.—The ‘‘ Standard” 
special correspondent in Switzerland says that a character- 
istic example of pushing German business enterprise which 
aims at securing financial and, indirectly, political influence 
in neutral countries, has jüst been given in the Swiss canton 
of Berne. With a view to obtaining the contract for the 
construction of the new electric railway from Haute-Argovie 
to Seeland, the Allgemeine Elektricitats Gesellschaft, of 
and work the line to the extent of .£3,7 of which £880 
had been paid up. But the Swiss Government, on learning 
of the transaction, intervened, and compelled the directors of 
the Haute-Argovie company to cancel the sale of shares to 
the Berlin concern and to refund the amount already paid, 
with interest at 6 per cent., to the German purchasers. The 
Swiss Government now makes it known that this step was 
taken “ in the interests of Swiss industry.” 

Australia and German Trade.—Reuter’s agent at Mel- 
bourne quotes Mr. Hughes, the Federal Prime Minister, as 
saving to a deputation that he was wholeheartedly in favour 
of doing everything in his power to injure Germany, and 
that the Ministry was considering the question of removing 
from the register all German trade names. 

Aluminium Exports Prohibited.—Dy an amendment to the 
Proclamation of July 23th, it is now declared that the expor- 
tation of ** aluminium, manufactures of aluminium, and 
alloys of aluminium," which is already prohibited to all 
destinations abroad other than British possessions and Pro. 
tectorates, should be prohibited to all destinations. 

Electricity Works and War Badges.—The Stretford D.C. 
has received 19 war badges for the engineering staff at the 
generating station. 

Controlled Establishments.—The number of ‘‘controlled”’ 
establishments is now 1,679. 


‘Berlin, bought shares in the Swiss оору formed to build 


ne 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


Tramway Differential Gears. 


For some months past Mr. R. H. Wilkinson, manager of the 
Huddersfield Corporation Tramways, has been operating 11 cars 
fitted with differential driving gears, with a view to testing 


ew 


Fic. 2,—TRAMWAY DIFFERENTIAL GEAR DISMANTLED. 


whether or not rail corrugation is caused by the skidding and 
slipping of wheels of unequal diameter ; the effect of such a drivé 
on energy consumption and tire life is also being watched. The 
cars are exclusively run on a route which was subject to corrug*® 
tion trouble, but on which the corrugations were ground out before 
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running the special cars. The differential gear wheel replaces the : 


ordinary gear wheel, one half of the differential bevel being bolted 
to a collar forged on the axle. while the other half is bolted to an 
extension of the hub of the near wheel, which is loose on the axle 
and fitted with a gun-metal bush. The gearing is of cast steel 


Fic, 3.—TRAMWAY AXLE FITTED WITH DIFFERENTIAL GEAR, 


with machine-cut teeth, and is bushed with gun-metal ; a thrust 
collar is provided outside the hub of the car wheel, removal of 
which enables the gear to be dismantled. 


Inspection Lamp for Shell Work. 


To facilitate the examination of shell interiors during construc- 
tion the BRITISH THOoMSON-HovsTON Co., LTD, of Mazda House, 
77, Upper Thames Street, E.C., have brought out the workmanlike 
hand lamp shown in fig. 4. 

A stout brass wire guard with top and bottom plates forms a 
" gquirrel cage " accommodating a tubular lamp of size not exceed- 


FIG, 4.—INSPECTION LAMP FOR SHELL WORK, 


ing 41 in. by 13 in. diameter. This guard (which сап be removed 
if required) is carried in the usual manner by a bayonet lamp- 
holder, which is mounted on a brass carrier-rod. At the outer end 
of the latter is a boxwood handle, incorporated with which is a 
push-bar switch. The lamp, which is supplied wired with 12 ft. of 
35/40 workshop flex to a cocus adapter for connecting to existing 
cin ay light installation, is built to withstand hard workshop 
service. 

A very important point is that when an ordinary electric light 
supply is not available, the new i ion lamp, equipped with 
one of the many types of Mazda miniature bulbs, can be worked 
from a low-voltage accumulator or even dry cells, It can therefore 
be used effectively in every munitions workshop. 


New Cantie Switch. 


TER CaNTIESwITCH Co., LTD., of 67, Mount Street, Nottingham, 
has introduced a new pattern of single-pole mining switch, shown 
in fig. 5. This consists of a robust and simpleswitch mechanism fixed 
in a porcelain base, which is mounted in the interior of a circular 
iron case. The switch has a long, quick break and quick 


FIG. 5.—CANTIE MINING SWITCH, 


make, and is positive in action ; the controlling spring is subject 
to slight extension only. The cover slides into the base, and 
the joint provides ample cooling surface for hot or burning gases ; 
the cover is secured by a hinged bolt on either side, and lifte off 


with the handle, exposing the interior mechaniem. The design is 
an exceedingly compact one, and is also embodied in the form of a 
high-voltage, quick-break switch, with a flat brass cover on а 3}-in. 
diameter porcelain base, the handle projecting through the cover, 
this pattern being a good mechanical substitute for the large types 


of tumbler switch. 
Anti-Zep Shades, 


THE EDISON & SWAN UNITED ELECTRIC LIGHT Co., Lro., of 
Ponder's End, Middlesex, have issued a new leaflet, S.S. 3,121, illus- 
trating and describing their new Ediswan anti-Zep shades, which 


Fic. 6.—EDISWAN ANTI-ZEP SHADE, 


have been specially constructed to meet the shaded light regula- 
tions which are being enforced by the local authorities. | 

Three types of shades are listed in dark green sateen, one being a 
conic pendant shape, and another, which we illustrate in fig. 6, of 
shell shape. 


CORRESPONDENCE. 


Letters received by us after Б Р.М. ON TUESDAY cannot appear until 
the following week. Corr should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, ` 


The B. E. A. M. A. and Foreign Firms. 


I have before me a photograph showing parts of shells picked up 
in Flanders, from the identification marks on which their origin is 
traceable to two of the largest electrical manufacturing firms in 
Germany. These firms still have their subsidiary or associated 
companies operating in this country to the detriment of our own 
people, and it was my first thought that some measure should be 
taken to give as wide publicity to this fact as possible, but—a 
further thought forces itself on one’s mind. How many British 
electrical firms are there at present in this country who are manu- 
facturing munitions? Do we consider it criminal on their part in 
coming to their country's aid? Likewise is not the possibility of 
the finding of a shell made by a British company in the German 
trénches productive of equal discomfiture to ita associates (if any 
remain) in enemy territory ! 

The answers to these questions apply equally to both sides when 
put from their own point of view, hencs the futility of holding up to 
odium and disrepute what we in ourselves would praise. 

It is well known that we on our part grant greater privileges 
and freedom to foreigners in our midst than we receive from them 
in their country, and it is due more to this inequality of treatment 
that our own people suffer than by the patriotism of the enemy. 

While British firms and their associates 
ceased to enjoy all privileges in Germany 
almost from the commencement of the war, 
we have here German subsidiaries who have 
never at any time manufactured goods in this 
country, merely serving as distributors of 
foreign made articles, still able to carry on 
their business. Such firms under present 
conditions would receive but little support 
from patriotic Britons were it not for the 
fact that their identity is too often obscured 
by their English titles. 

I would, therefore, suggest for the serious 
consideration of the B.E. A. M. A. and all other 
manufacturing end trading associations the 
necessity of immediately bringing about such 
alterations in company law as would disclose 
the origin and the extent of foreign financial 
interest in such concerns by enacting :— 

1. That the use of the word British be not allowed except to 
all-British concerns. | 

2. That companies of foreign origin having 50 per cent. or 
more of their shares held by non-British subjects be required to 


THE ELECTRICAL REVIEW. [Vol.77. No. 1,981, Torase 12, 1915, 


register under the fall name and title of the foreign promoting 


company ; initial letters not being permitted. 

3. That companies originating in English-speaking parts of the 
world, not within the British Empire, and having financial quali- 
fications as above be required to use the fall name and title of the 
parent or promoting company, with the addition of the words 
(Great Britain) Ltd. 

4. That all alien companies, whether subsidiaries of existing 
concerns or newly formed, be reqnired to frame their titles according 
to a specific standard which would serve as an indication that the 
predominant interes‘s were foreign, viz. :— 

Allgemeine Elektricitäts Gesellschaft (G reat Britain), Ltd. 

The Constantinople E:estrical Co. (Great Britain), Ltd. 

No doubt many difficulties will present themselves in applying 
the above principle: to individuals acting for themselves or as 
agents, but surely these are not insuperable. 

The British Empire has been the happy hunting-ground of all 
and sundry, and it is time we reserved to ourselves benefits propor- 
tionate to the initiative and responsibilities of our own people in 
building up this magnificent struoture; to say nothing of the 
sacrifice in blood and money that is now being made to support and 


maintain it. 
| С. W. Crosbie. 
Bedford, Norember 4th, 1915. 


P.S.—Since writing the above your issue of 5th inst. is to hand 
from which I note that the above principles are being acted upon 
in Australia and by a few of our municipalities at home; never- 
rm п is necessary that they should be embodied in the Law of 

e Land.” 


The A.E.G. Meeting. 


May I be allowed to add a few further remarks to this vorres- 
pondence, which I initiated, and which seems now to be arousing 
some real interest. I have reason to believe that many of the 
articles which the Electrical Co. are factoring are obtained from 
manufacturers on the basis of pre-war contracts. Hence (the 
Electrical Co. being in the eyes of the law a British Company), 
no single manufacturer could refuse to supply under the terms of 
a pre-war contract without running the risk of an action for 
breach of contract, There appear to me, therefore, only two alter- 
natives : (1) for the manufacturers who made pre-war contracta 
with the Electrical Co. to combine to repudiate these con- 
tracts, or (2) for the retail trade to refase to purchase from the 
Electrical Co. It is for the B.E.A.M.A. and the T. L A. to consider 
the first alternative. Possibly certain of their members would' be 
willing to bring pressure to bear on their councils to act in a col- 
lective manner. It must always be remembered, however, that any 
such action, however patriotic, would be to the detriment of the 
individual and collective manufacturers’ sales! As regards the 
geoond alternative, there is no doubt that the contractors are more 
guilty from a patriotic standpoínt than the manufacturers, because 
they are not bound by contract to purchase. 

Now the letters of Messrs, E. P. Allam & Co, show the right. 
spirit, and I suggest to this patriotic firm of contractors that they 
call a meeting of other contractors to consider the whole question. 
In order that those who call or attend the meeting should not be 
liable to prosecution for conspiracy in restraint of trade, it would 
be necessary that the subject should b3 treated in a general manner, 
.and that the name of the Electrical Co. be omitted altogether 
from the proceedings. Those who use the proteotion of the law 
for unpatriotic purposes must expect those who fight them to be 
equally cunning. 

Inquisition. 

November 6th, 1915. 


My attention has been called to the letter in your issue of the 
29th ult., signed " Anti-Humbug," and I very much regret your 
correspondent did not think it desirable to append his own name, 

He seems to think it patriotic to sling mud in every direction 
without, apparently, the slightest grounds for his statements, I 
notice, with pleasure, that you have already replied to the 
unwarranted attack upon the Technical Press, and I should like 
to say, upon behalf of the Electrical Contractors’ Association, that 
there i8 not the slightest ground for any of the statements made. 
The E.C.A. do not regard trading with the enemy with apathy. 
On the contrary, this is a matter which has received drastic treat- 
ment at various meetings. There is not the slightest alien 
influence at work within the Association, nor is there anything to 
fear of a like nature from outside. 

Your correspondent states that on information he has received, 
“it is as much ав the Association's existence is worth to interfere 
with, or tackle, the subject." What the meaning of this can be 
I am at а loss to understand. 

H. Marryat, 


Ten Years Member of Council E. . A. 
London, E.C., \Vuvember 3rd, 1915 


Decimal Coinage and the Metric System. 


I have followed your articles upon this matter with great 
interest, and the field covered has been so wide, that I am afraid 
there is very little I can add to what has b3en said by your corres- 
pondents and yourselves. To me, however, it appears that if the 
desired objcct is to be attained, very substantial and united effort 
is necessary ; any isolated attempt will be useless. 

I am strongly of opinion that the adoption of the Continental 
systems in this country would be of considerable benefit and 


assistance to our overseas trade in general, and would be a step in 
the right direction if we are to grapple successfully with the 
German competition in foreign markete, which will be fiercer than 
ever after the war. A nation p:sssesing such an effete system of 
weights and measures as ours must naturally be at considerable 
disadvantage in its commercial aspirations alongside of its more 
up-to-date rivals, 

In s» far as coinage is conoerned, I think your sugges- 
tion that all catalogues ‘for toreign trade should quote in 
terms of francs, as an alternative to our own coinage, especially 
worthy of notice, as it should surmount to a large extent the difti- 
culty of quoting in local coinage, so vulnerable to flactuatior. The 
equivalent value оф the franc is generally known in all countries, 
but this much can hardly be said of any unit of our own coinage. 

I am very doubtful, however, whether the Government will 
take any steps towards the universal adoption of the metric 
systema, unless the movement is supported by all the leading and 
inflaential bodies of public service throughout the country. To 
effect this, a vigorous campaign—such as you have originated— 
must be conducted by the various technical journals interested. 
Would it not be well to take the matter up with the various 
electrical and allied engineering manufacturers and other associa- 
tions, with a view to inducing them to agree ex bloc to support 
the adoption of the modern system? If responsible bodies such 
as these showed their emphati¢ approval of the proposal, I think 
it would have far-reaching consequences. I suggest also that the 
London Chamber of Commerce be approached, amongst others, 
with a view to obtaining their support and united effort in the 
matter. 

Aurora Borealis. 

(The Chambers of Commerce, not only of London, but of the 
Empire, have strongly advocated the compulsory ad ption of 
decimal coinage and the metrid system for more than 20 years.— 
Eps. ELEC. REV. | 


A Noisy Motor-Generator. 


Could any reader tell me the cause of the following trouble 
which I have with a motor-generator ? h . 

The А.С. motor is a single-phase slip-ring, 400-volt, 50<period 
1,500.rev. ball-bearing machine. The stator is wound three-phase, 
star connected. The rotor is a three-phase wound rotor, and is 
also star connected. 

The trouble is a surging noise which can be heard all over the 
building. I have tried to remedy it by putting masculite under 
the bed, bat this has no effect. I have tested the rings, and find 
when running they are completely short-circuited. The set has 
been tested for balance and found quite correct, 

| Troubled. 


‘ocember 8th, 1916, 


Trade with: Russia. 
With this letter we have the honour to ask you to note in your 


" esteemed journal for the information of your readers that our 


company, who are oonoessionaires of electric lighting stations in 
Pawlowsk Uman, and Kamenetz Podolsk, and of tramways in 
Elizabethgrad and Uman, have opened at the present time a 
branch for the re-sale of electrical machines and apparatus, and 
insulating materials, and also of steam and naphtha engines and 
water-turbines, and desire to enter into relations with first-class 
factories in your country producing these goods, with the view of 
becoming their agents in Russia. 

At the ваше time we have the honour of informing you that 
our company belongs to the Russian and French Bank, and we have 
full possibility to offer for all our engagements the complete 
guarantee of this bank, 


Russian Society for Electrical Enterprises. Ltd. 
Petrograd, October 12/25, 1915. 


An Invitation from South Africa. 


Now thst the German houses have ceased to exist here, I shall 
be pleased to hear from electrical supply houses that are not repre- 
sented in this country with a view to assisting in the establishment 
of an all-British market for South A frica. 

Catalogues, samples, best export terms, shipping weights and 
dimensions will be gladly received, and I trust you will be able 
to spare me a line in your valuable weekly, the ELECTRICAL 
REVIEW, in order to bring my desires to the notice of oar home 


manufacturers. 
T. H. Alex. Brown, 
Electrical Engineer, Heidelberg Municipality. 


Heidelberg, Transvaal, 
October 11th, 1915. 


The I.E.E. and Alien Enemies, 


It seems to me that your correspondent A. M. I. E. E.“ is trying 
to confuse the issues when he m:kes out that we should not be 
honouring our Soraps of Paper" if we asked members of alien 
enemy origin to withdraw from the Institution of Electrical 
Engineers. I have been associated with the I. E. E. for 10 years, and 
jt was only last week that I gathered from A. M. I. E. E. s letter 
that naturalisation papers carried the right of membership of the 
LE E., and that expulsion from the I. . E. carried with it a denial 
of British citizenship. к 
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What are the faots regarding German residents іп Belgium, 
France and Russia? Wherever the German armies have pene- 
trated. the inhabitants have discovered to their sorrow that the 
peaceful, decent German who had lived beside them for years, and 
whom they had come to regard as one of themselves, had been 
planted there for a definite purpose. We have not had to undergo 
that kind of awakening because there is a British Navy, but does 
" A.M.LE.E." really believe that German organisation, which has 
silently and thoronghly prepared for 40 years to dominate the 
world, has really forgotten to plant emissaries in these islands? 
Germany's advance guard in this country we mey be sure are 
naturalised British subjects, a trifling formality to a German, for 
alien enemies would be interned immediately on the declaration 
of war by any prudent Government, and so would be of no value 
0 Germany. 

Naturalisation papers, business interest, and every other device 
that could disarm suspicion, have been practised by those who 
have betrayed their Belgian, French and Russian fellow-citizens, 
and with this record of Germany’s duplicity before us, the Council 
of the I.E.E. would be fools indeed if they accepted members of 
German origin at their own valuation. 

' Even if there were a few decent Germans among them, they 
should be the last to complain at the loss of a few privileges 
because the present state of affairs has been brought by the act of 
their own people. Natural-born British subjects are cheerfully 
submitting to galling restrictions for the safety of theircountry, 
and if the Germans who have been naturalised have the gocd of 
their adopted oountry at heart, they should be ready to 

that every precaution must be taken against an unscrupulous foe. 

Perhaps if the German blight were removed from the manage- 
ment of the affairs of the I. E. E., there would be an awakening 
from the criminal policy of do nothing which has distinguished 
the I.E.E. for the past few years, at the very time, too, when the 
electrical industry was fighting for its existence against unfair 


German competition. 
Another Station Engineer. 


Oar correspondent of last week, A Member of the Junior 
Carlton Clab, informs us that the Royal Automobile Club, which 
is the largest in Eagland, if not in the world, and of which he is 
also а member, has also through a notice issued by the Committee 
requested members who, though natarslised, are of German, 
Austrian, or Turkish birth, to abstain from using the Club during 
the war.—Eps. ELEC. Rev. | 


A Contractor’s Complaint. 


Reading the article in your issue of Ootober 29th, on 
“ Apprenticeship in the Electrical Contracting Industry,” has led 
me to venture into your columns with a few remarks on this same 
industry. Does it not suggest itself to some of these existing 
" Associations" of one kind and another in the electrical world, 
that the firet needed reform is to improve the lot of the contractor ? 
When will some such association be formed whose business it will 
be to see that electrical contracting is kept in the hands of men 
trained in electrical work, who have served their apprenticeship 
and worked as charge hands on responsible works, before they are 
allowed to foist themselves on the public as '* electrical engineers 
and contractors’ The existing Electrical Contractors’ Associations 
are all very well in their own localities, but they have failed to 
stop wholesale firms from giving trade terms to ironmongers, 
cycle agents, and, in fact, any kind of shop-keeper who chooses to 
write for their lists ; why should ironmongers be allowed full 
trade terms off lamps, Ko., when they have never devoted a minute 
of their lives to the study of electricity ? Why should not an 
au electrician be entitled to get trade terms if he wante to buy a 
frying-pan or a gridiron ? 

Since the introduction of metal-filament lampe there is an 
interesting and productive field for the energies of the contractor 
in the carrying-out of village lighting schemes. This class of 
work is gradually being snapped up by cycle agents, thanks to the 
business enterprise of a certain wholesale house, who send their 
representative to give any necessary technical information that the 
cycle agent wants, with the result that the latter usually blossoms 
forth in the course of a few weeks as an Electrical Engineer and 
Contractor " in competition with the man who has epent time and 
money and energy in learning his business and accumulating 
experience solely in electrical work; and the public usually support 
the cheap man (I am writing of my own experiences “ somewhere 
in the North of Ireland). 

When the Electrical Contractors' Associations are able to dictate 
to the big supply houses they will have justifled their existence 
and improved the condition of their fellow contractors. 


LEGAL. 


WiIpow's COMPENSATION CLAIM. 


IN the King's Bench Division, the Lord Chief Justice and a special 
jury heard an action by the widow of Arthur Blach, an electrician, 
against the Port of Lordon Authority, for damages for the death 
of her husband, which, she alleged, was caused through the 
defendants’ negligence. It was stated that tke deceased man was 
engaged in the electric lighting of a vessel which was being 
re-constructed, and while on his way home on Christmas Eve last 


Road, Blackheath, under the style of F. Clayton. 


he lost his way in the fog and fell in the defendante' dry dock, ' 
which, the plaintiff alleged, should bave been fenced round. The 
defendants repudiated negligence, stating that Blach should have 
displayed more care when using the side of the dock on such an 
occasion as the one in question.—The jury disagreed, and were 


discharged. 


AN ELECTRICAL COMPANY PBOSECUTED. 


CHARGES of exporting prohibited goods were heard at Woolwich 
the other day, when the Western Electric (о, Ltd., were charged 
with sending telephone parts to Woolwich Poet Office for export to 
Norway. It appeared that a letter addrersed to a firm in 
Ohristiania was opened by the Censor and led toanirquiry. It 
was alleged that the defendants sent the gocda by parcel post to 
avoid the delay of getting an export licence. The care was 
adjourned.— Daily Mail. 


LOCKER-LAMPSON AND ANOTHER v. ISAACS AND ANOTHEB. 


In the Chancery Division on Friday last this action was men- 
tioned. Mr. Gore-Browre, K.C., moved for the defendants to stay 
the action on the ground that the plaintiffs were not proper 
plaintiffs, and that the company ought to be the plaintiff, if any- 
body. The defendants had put in affidavits in support of the 
allegation that the action was frivolous aod vexatious, 

It was arranged that the motions should stand over for three 
w 


OUR LEGAL QUERY COLUMN. 


“SCOTLAND” writes :—“ The following is an abstrsct question 
which will probably interest your readers, ‘A’ is a consumer of 
electric light whose premises have been destroyed by fire, the 
origin of which has not been discovered. The meters, out- outs. 
and service lines on A's premises have been entirely destroyed. 
and the undertakers are claiming against A for the value of 
their property. Although the premises are fully insured, can ‘A’ 
refuse to pay the undertakers onthe ground that he is not liable ? 
The Electric Lighting Acts do not deal specifically with the point, 
nor yet does the undertaker's provisional order. Can the under- 
takers, therefore, claim against A for the value of their 
property ? ” | 

*„* Everything appears to depend upon the terms of the agree- 
ment between the undertakers and the consumer. If A is the 
hirer of the meters, &c., and if be is subject to liability to deliver 
them up in good repair at the end of the hiring, he must reinstate 
or pay damages, If, on the other hand, he is a mere bailee, it is 
conceived that he would not be liable. In Halsbury’s "Laws of 
England it is stated that apart from special contract, a custodian 
is not responsible to the owner of the chattel entrusted to him in 
case of its destruction.” Inasmuch as the meters and cut-outs are 
on the consumer's premises as well for the benefit of the consumer 
as the undertakers, it is probable that the law will regard him for 
this purpose as a custodian. 


BUSINESS NOTES. 


The Increased Postal Charges.—The attention of 

our readers is called to the fact that consequent upon the recent 
increase in the Postal charges for newspapers, the subscription 
rates for the ELECTRICAL REVIEW for Great Britain and Canada 
will, until further notice, be raised to £1 18. 8d. and £1 Зв 10d. 
respectively. 
Liquidation. — * Dac" ACCUMULATOR  SYNDICATE, 
LTD.—AÀ meeting is to be held at 61 and 62, Lincoln's Inn Fields, 
W.C., on December 6th, to hear an acoount of the winding up 
from the liquidator, Mr. Н. С, Bound. 


Bankruptcy Proceedings. HARRY ARTHUR WEST, 
electrical engineer, late of 73, Old Dover Road, Blackheath.— This 
public examination was held on Tuesday. before Mr. Registrar 
Brougham, at the London Bankruptcy Court. The accounts 
showed liabilities £654, and assets nil. In reply to questions put 
by Mr. J. B. Knight, who attended as Official Receiver, the debtor 
stated that for the past 37 yeara һе had been employed by an 
insurance company, his present salary being £370 per annum. In 
1910, with a view to setting his son up in business, he purchased 
the business of an electrical engincer carried on at 55, Old Dover 
The purchaae 
price was £175, which he borrowed and still owed to a Mr. Lister. 
He removed the business to No. 73 in the same road, and put in his 
son as manager, but the trading was not successful, and he eventually 
closed the business in March, 1914. His son was not a good business 
man, and he neglected the business, with the result that he, tank- 
rupt, was involved in further indebtedness. He had borrowed 
a considerable amount of money from Mr. Lister, whobad obtained 
judgment against him for £340, and there were other loans for 
which he was liable, amounting to between £200 and £300. The 
whole of the money waa borrowed for the purpose of the business. 
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He estimated his loss on the business at considerably more than 
£850. In July, 1914, he wanted further money, and told Mr. 
Lister that his son was entitled to an interest under a will which 
would eventually be worth £1,000 when his son was 25 years of 
age. He did not tell Mr. Lister that the interest was mortgaged 
to the Norwich Union Co. for £300, but that was an oversight on 
his part. Eventually Mr. Lister took proceedings, and the action 
was heard before Mr. Justice Avory, when his wife went into the 
witness box and said she had concealed the fact from Mr. Lister 
that the reversionary interest had been charged. His wife and 
son had not concealed the matter from Mr. Lister for the purpose 
of defrauding him, but it was done inadvertently. When the case 
was heard, judgment was given against him and his wife with 
costs. He attributed his failure entirely to losees on the electrical 
engineer's business he purchased for bis son, and to his household 
and personal expenses having exceeded his income. He only kept 
rough books of accounts in connection with the business, He had 
never failed before, or made any arrangement with his creditors. 
The examination was ordered to be closed. 


ARTHUBR NICHOLAS PAZOLT, dercribed as an electrical eogineer, 
of 58, York Street, Westminster, " The Tapestries,” Old Windsor, 
and the Public Schools Club, Albemarle Street, Piccadilly.—An 
application was made on November 5th to Mr. Registrar Brougham, 
at the London Bankruptcy Court for an order of discharge. 

J. B. Knight, Official Receiver, reported that the bankrupt failed 
in December, 1913, with liabilities £696; the assets had realised 
£37, and no dividend had been paid. He was an American citizen, 
and by profession an electrical engineer. From 1906 to 1911 he 
acted as assistant engineer to the Brighton Corporation. In the 
latter year his mother died, and he became entitled to property in 
America of the value of about £55,000. The failure was attri- 
buted to extravagance. After hearing Mr. Hansell in support of 


the application, his Honour granted a discharge, subject to a 


suspension of two years. Order entered accordingly. 

J. W. DEWHUBST, electrical engineer, 52, North End Road, West 
Kensington, London, W.—Receiving order made November 2nd on 
creditor's petition. First meeting, November 16th ; public examina- 
tion December 8th ; both at Carey Street, W.C. 

G. J. T. J. PABFITT, consulting electrical engineer, Keynsham, 
Somerset.—November 28rd is the last day for the receipt of proofs 
for dividend by Mr, С. Н. King, 26, Baldwin Street, Bristol. 


Catalogues and Lists.— MR. Omas. WILLETTS, JUN., 
Colonial Works, Cradley Heath.— Illustrated and descriptive cir- 
cular giving prices of Eclipse screw pulley blocks. 

THE ELECTRICAL SUPPLIES Co., 53 Victoria Street, London, 
S. W.—IIlustrated folder showing the 'Quead" and “ Ensign" 
9 AE fires and their convenient employment in the house- 
hold. | 

THE ELECTRICAL APPARATUS Co., LTD., Vauxhall Works, South 
Lambeth Road, London, 8.W.—Eight-page publication (“ E. A. O. 
Notes) giving many small illustrations of, and particulars re- 
garding, their house service meters, C. C. motor -starters, motor con- 
trol panels, gear, oil-immersed switch gear, &o. 

Messrs. J. & W. B. SMITH, 15-23, Farringdon Road, London, 
E.C.—Thirty-two page illustrated catalogue (No. 101) in which are 
well shown and priced & variety of designa of electric light fittings 
and glassware. This.isa supplementary catalogue, and the contents 
cover many artistic brackets, hall lanterns, electroliers, adjustable 
pendants, electroliers with chain suspension, Holophane reflector 
bowl fittings, semi-direct lighting [fittings, silk shade pendants, 
portable standards, fancy bead and glass shades, semi-direct lighting 
bowls, and opal and enamelled iron shades. Three pages are 
devoted to a range of electric cooking and heating apparatus, A 
separate sheet shows six designs of Glasmi electric fires, and 
gives prices and other particulars of same. 

THE Z ELECTRIC LAMP MANUFACTURING Co., LTD., AND 
REDUCED, Southfields, London, S.W.—f&mall pocket price list of 
“Z” drawn wire lamps and “Z” half-watt lamps. Quantities, 
overprinted for dealers’ use, can be supplied on application. 


Electrical Openings in France.—H.M.  Consul- 
General in Paris (Mr. W. R. Hearn) reports that an electrical 
engineering firm in that city established for over forty years, 
which has brought into being several of the electric lighting 
sectors of Paris, desires to secure the agencies of United 
Kingdom manufacturers of electrical supplies of all kinds, This 
firm adds that after the war there will be a great demand for 
electrical supplies for refitting the factories and lighting plants in 
those parts of France at present invaded. A unique opportunity 
will be afforded for United Kingdom manufacturers to secure a 
large part of the market formerly in German hands, The name, 
&c., of the firm can be ascertained on application to the Com- 
mercial Intelligence Branch of the Board of Trade, 73, Basinghall 
Street; London, E.C. | P | 


Trade Announcements.—It is announced that the 
business of the late Mr. Geo. Redhouse, electrical engineers, of 
Hitchin Street, Baldock (Herts.), will be continued by the 
executors, with Mr. RALPH DOULT as manager. 

THe ALLIES ELECTRIC LAMP REPAIRING, Co., LTD., of Ham- 

mersmith, are prepared to repair burnt-out metallic-filament lamps 
by a patented process. 
Ma. ALFRED A. KING, for many years with Messrs. G. Straus 
and Co., Ltd., has started business in partnership with Mr. Greenhill 
Owen, underthe name of Owen, King & Co., Ltd., at 211, Shaftes- 
bury Avenue, London, W.C., as electrical factors. He desires to 
receive manufacturers’ catalogues. | 


Book Notices.—“ British Standardisation Rules for 
Electrical Machinery (excluding motors for traction purposes)” 
Report No. 72 of the Engineering Standards Committee. 
London: Crosby Lockwood & Son. Price 10a. 6d. net.—This 
Report entirely supersedes Report No. 36, published in August, 
1907, The Rules, which do not apply to traction motors, are 
divided into 20 sections dealing with types of machines, classes of 
rating, maximum cooling air temperature, measurement of tem- 
perature, embedded temperature detectors, limits of both tempera- 
ture and temperature rise, mechanical and stalling  require- 
ments, dielectric tests, transformer terminal marking, хс. The 
subjects are dealt with very completely, the Report containing 
123 clauses, The Committee has had the benefit of the со-орега- 
tion of the American Standards Committee and the Canadian 
National Committee of the LE.C. in its work, with the 


. result that on all essential points the American and British 


ratings of electrical mashinery are in practical agreement. 
All interesta concerned have been fully consulted, and the Sub- 
Committee includes representatives of the large spending depart- 
ments of the Government, of the I. M. E. A., of the B. E. A. M. A. and 
of the consulting engineers. A single rating has been adopted. 
and the equivalent of the overload previously specified has been 
included in this single rating. A value for the maximum 
cooling air temperature has been adopted, namely, 40° C. 
A very complete section deals witb dielectric tests, and the 
information to be given on the rating plate is set out in detail, 
Diagrams for three-phase transformers are included, and the 
methods to be adopted for marking the terminals of single and 
three-phase transformers are specified. We shall review the Report 
in an early issue. 

"Institution of Electrical Engineers, List of Officers and Mem- 
bers. 1915. London: The Institution. 

“ Reports of the Tokyo (Japan) Electro-Technical Laboratory." 
No. 16. “Transmission Losses in Common-Battery Subscribers 
Loops.” No. 17. "Transmiesion Losses in Telephone Lines.” 


LIGHTING AND POWER NOTES. 


Acton.—Miniuum CHABGR.— The Metropolitan Electric 
Supply Co. has notified private consumers that in future a minimum 
charge of 13s. 4d, per quarter will be made, 


Argentina,—The grandiose scheme for utilising the 


| great waterfall on the Rio Uruguay called el Salto Grande, for the 


generation of electricity on & large scale to supply Uruguay, Brasil, 
and Argentina, for which a Frenchman named Mollard secured a 


. concession some two years ago, has come to an inglorious end by 


the National Congress withdrawing the concession. The conoes- 
sionaire had failed to find the capital in Franoe or to float the 
company to realise his aims, An electric plant is in course of 
installation in the township of Rawson, in the Chabut department, 
to supply current in that locality and in the neighbouring town- 
ship of Trelew. On September 20th an electric service was 
formally inaugurated at Arequito, with Westinghouse dynamos 
driven by producer gas engines supplying continuous current at 
220 volts, A small plant has also been installed at Devoto, in 
the Cordoba Department. 


Australia.— VICTORIAN ELECTRICITY UNDERTAKINGS. 
—The annual official return of electricity supply und 
operating in Victoria under the Electric Light and Power Act, 
shows that 107 orders have been granted, eight have been cancelled 
and in six cases the powers have been transferred to others. The 
largest undertakings are those of the Melbourne City Council with 
a plant capacity of 17,750 Kw. and connections amounting to 23,271 
Kw., and the Melbourne Electric Supply Co., Ltd., with 14,100 Kw. 
of plant and 30,881 Kw. of connections; the North Melbourne ЕТ. 
and Lighting Co. at Essenden has a 1.000. Kw. plant, while the 
Electric Supply Co. of Victoria, at Ballarat and Bendigo, has 
plants of 1,725 and 1,750 Kw. respectively. The Melbourne 
Е.В. Со. also has a 1, 000-Kw. plant at Geelong. The great 
majority of the installations are of under 100 Kw. and gas engine- 
driven plant largely predommates. As would be expected, over- 
head transmission and distribution is a feature of all the under- 
takings ; the Melbourne City Council has 150 miles of overhead 
cenductors, and the Melbourne E.S. Co. 1,438 miles, in the metro- 
polis and suburbs. A majority of the undertakings supply public 
lighting, and in Melbourne the returns show 731 arc and 1,392 
incandescent lamps under the Council, and 200 arcs and 1,217 
incandescenta under the Supply Co. 

A scheme has been submitted to the Minister for Mines for the 
erection of a big electrio power station, in a ventral position, to 
supply electricity to the shaft head of each mine on the three 
lines of reef at Bendigo, to operate special pumping plant for 
drainage purposes. 

Hypko-ELECTRIC SchEME.— A proposal to use the waters of the 
Kiewa River, in the north-eastern district of Victoria, for the 
generation and transmission of electricity in bulk to Melbourne, 
and to municipalities en route, has been placed before the Minister 
of Water Supply by the Victorian Hydro-Electric Co. The cost of 
the undertaking is estimated at £1,000,000. 

In view of the fact that there are various schemes suggested for 
the supply of electricity for lighting and power to South Brisbane 
and neighbouring districts, and as the Queensland Government 
considera that municipalities should, wherever practicable, under- 
take these enterprises themselves, it has decided to appoint a 
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competent authority on electrical engineering to inquire into, and 
report upon, the advisability of establishing a Government 
station, and to report on the utilisation of waste gases from the 
coke ovens, and the practibility of transmitting power to the city 
of Brisbane, and other matters dealing with the question of 
electric supply. 

The Katoomba Municipality (N S.W.) is taking steps to augment 
the local water supply, the dam of the waterworks having been 
raised to give a total capacity of 35,000,000 gallons; the question 
of utilising electricity for pumping from the dam to the reservoir 


is being considered, and the Katoomba Electricity Supply Co. has 


quoted 14d. per unit for a 10 years’ period.— Tenders. 


Васар.—Мпл, SuPPLy.— The Corporation has acceded 
to applications from Throstle Mill and from New Hey Mill for 
electricity for power. An application from Mesers. Hartley Bros, 
Albion Mill, has been referred to a Sub-Committee to be dealt with. 

The question of granting a reduction in the charges for current 
for lighting supplied to the Lighting Committee on account of the 
reduced street lighting, has been referred to a Sub-Committee. 


Ballymote (Co, Sligo).—E.L. ScHEME.—4A meeting of 
business men has decided to prooead with the scheme for the 
"ds lighting of the town, at an estimated coat of olose upon 


Barking.—The Council has decided to accept the offer 
of a loan of £13,654 at 44 per cent. with commission, including 
stamps of 14 per cent., the loan to b> fora period of 10 years 

, and to be used for electrical extensions. . 


Belfast.—The City Council has received a deputation 
from the Amalgamated Society of Engineers with reference to the 
appointment by the Electricity Committee of a senior and junior 
engineer-in-charge on probation. The Society considers that the 
position should ba given to mechanical engineers. The Chairman 
of the Electricity and Tramways Committee recently stated that the 
Home Office inquiry into the ciroumstanoes connected with the fire 
at the power station had been held, but the report had not yet been 
furnished to the Committee. 


Birmingham.—NkcHELLS PLAxr.—It is expected that 
current would be available from the new temporary 10,000-k w. 
power station at Nechells in about a fortnight, 


Bo'ness.—PROPOSED ExTENsION.—The Т.С. has re- 
jected, by 6 votes to 5, a motion that the proposed extension of the 
electricity works was necessary at the present time, so that the 
petition to the Soottish Secretary becomes of no importance. A 
difficulty arose as to how the Council was to reply to the petition. 
and the eventual finding was in effect to back up the petitioners’ 
arguments, and to leave the Scottish Secretary to decide the 
controversy.— Edinburgh Evening Despatch. 


Clayton.—Prov. Orper.—The U. D. O. has decided to 
obtain further information as to the Yorkshire Electric Power 
Oo.'s application for a prov. order. It was stated that there should 


be some definite understanding as to the time within which the 
company would commence the supply. 


Dover.—The T.C. has entered into an agreement with 


the Post Office authorities to supply current for lighting the 
Postal premises at 44d. per unit on a guaranteed yearly consump- 
tion of 12,000 units. Owing to the small quantity of current used 
forlighting garages and by prepayment meter oonsumers, it has 
been decided to charge the former consumers a minimum of 
10 units per quarter, and the latter a minimum of 20 unite, The 
electrical engineer has suggested that the charge for motor meters 
should be 3s, for the meter, plus 14. per each horse-power. 


Downham Market.—Proposep E.L. ScHEwE.— The 
Council has received a letter from Mr. O. H. Best, of Bradford, 
stating that it is proposed to form a company for the purpose of 
supplying eleotric light and power to the town, It has been deoided 
to consider the matter. 


East 
Light and Tramways Committee has reconsidered the suggested 
inorease of 20 per cent. in the charges for all current supplied, and 
now recommends that the charges should be increased by 10 per 
cent. (with the exception of current supplied for public lighting) 
to commence with current supplied during the March 1916, 
quarter. The question of the charges for public lighting was 
deferred. The Council having considered the recommendation haa, 
by 9 votes to 8, referred the recommendation back for further oon 
sideration. 

Fakenham.—PROPOSED E.L.—The Council has decided 
to inform Mr. С. Н. Best, of Bradford, that as a Council it would 
not oppose his propoeed electricity scheme. 


Hastings.—Price  INcREASE.— The Corporation bas 
decided to increase the charges for public lighting (during the 
continuance of present conditions) by an addition of 10 per oent. 
This is equal to a sum of £2,417 for the half-year. 


Heywood.—The forma! opening of the extensions at 
the electricity works in connection with the taking of a bulk 
supply from Bury took place on Saturday last. 


Hoylandswaine,—PRov. Orprer.—The U.D.C. has 
decided to support the application of the Electrical Distribution of 
Yorkshire, Ltd., for a prov. order, on condition that a olause is 
inserted giving the local authorities the option of purchase at the 
end of 21 or 35 years, 


Ham.—E vectrricity  CHaRGES.— The Electric 


Ingleton.—VILLAdE LiGHTING.— The Parish Council 
last week again considered the question of lighting the houses 
constituting the model village. It was reported that an arrange- 
ment had been made with the Electric Light Co. for the erection 
of poles, wires, &c., complete, on payment by the Council of from 
£32 to £35. It was the intention to erect 10 lampe, at а cost of 
about 26s. each, as compared with 224. 101. for the present lampe. 
It was decided to accept the offer. ‘ 


Larne.—The Urban Council has agreed to a proposal of 
the Larne Electric Lighting Co. that a proportional allowance at 
the rate of £100 for the full year should be made in view of the 
extinction of the whole of the publio lighting at 11 p.m., as from 
November Ist last to July 31st, 1916. 


Llanfyllin.—SrTREET LicHTrING.—O wing to the local 
gas company having increased the price of gas, the Council, as a 
measure of economy, has decided to discontinue the lighting of the 
streets, An offer has been made by Mr. В. A. Jones, builder, to 
light the town with electricity from a new plant which he pro- 
p ses to install, and the Council has decided to give him permission 
to experiment with the scheme, on the understanding that the 
Council does not bind itself to adopt eleotricity for public lighting. 
— Montgomery Times. 


` Leyton.—Loan Sancrion -REFUSED.—The L.G.B. bas 
informed the Council that the application for sanotion to a loan of 
£18,158 for the electricity undertaking cannot be entertained 
at the present time, but a loan of £500 for. money already 
expended on services has been sanctioned. 


London.—Sr. MaRnYyLEBoNE.—The Electricity Com- 
mittee has decided that, in future, only in exceptional cases are 
the department representatives to name & contractor, when ous- 
tomers require installation work carried out; customers are to 
select the contractors whom they wish to quote for their 
requiremente, | 

Daring the quarter ended Jane 30th, 3,067,675 unita were sold, 
а decrease of 9°6 per cent. compared with the 1914 quarter; 
similarly, the gross revenue, £32,865, showed a drop of 3°07 per 
cent. Working and management costs amounted to £16,873, an 
increase of £1,157; the average working expenses per unit sold 
were 1'318d., as against 1°14. in 1914, aud generation costs amounted 
to 648d., as against 486d, due to the heavier cost of coal. 

HACKNEY.—The Electricity Committee recommends that a соп- 
tract for the supply of electrical energy at 6,000 volte, to a new 
factory to be erected, be entered into with Mesera, Dick, Kerr and 
Co., Ltd., on terms and conditions which have been approved by 
the Committee. 

BATTEBSEA.— The Electricity Committee haa considered the 
question as to the means to be adopted to secure the payment of 
10 per cent. on the accounts for the supply of electrical energy 
through prepayment meters, and is arranging for a charge of 94. 

per meter per quarter, to be made payable in advance. 


Luton.—The Electricity Committee has decided to 
utilise a portion of the highways depót, for the extension of cool- 
ing ee in connection with the new plant at the electricity 
wor 


Malvern.—An application by the U.D.C. for the whole 
of the staff at the electricity works to be allowed to remain at their 
work, ané to be exempted from military service, has been refused. 
As the staff's services are indispensable, an appeal is to be made to 
the local tribunal set up under Lord Derby's scheme. 


Manchester. — HEATING RESEARCH. — The Sanitary 
Committee has adopted a resolution to the effect that application 
be made to the Committee of the Privy Council for Scientific and 
Industrial Research for a grant of £100 for the purposes of research 
into the efficiency of domestic heating appliances. 

y has been 


Monaghan. — E.L. ScHEME.—À compan 
formed for the installation of electrio lighting and to buy the 
undertaking of the Gas Co. The Urban Council has given per- 
mission for the erection of poles and wires. 


Nelson.—YxAR's WoBKING.— There was a profit on the 
Council's electricity department for the past year of £1,145, as 
against £1,903 in 1919.14. ; 


Newcastle (Co. Down).—CorraaE Licutinc.—The 
Urban Council has decided to ask the Electrio Lighting Co. to 
install electricity in the workmen's houses, and charge a fixed rate 
per week, an arrangement of this kind having been made at Bally- 
clare (Co. Antrim). 


: Peterborough.—Pricz INcREASE.— The T.C. has de- 
cided to increase the charges for current by 10 per cent. as from 
October 30th, and has asked the Electric Traction Oo., Ltd., to 
agree to pay a similar increase for current used by it under 
contract. 


Sandgate.—RxsTRicTED LicutTinc.—The U. D.C. has 
sent to the Folkestone E.L. Co. a request that the rebate in respect 
of public lighting should be increased from £210 suggested by the 
company, to £245 or £250. 


Shanklin,—Street Ligutinc.—The P. D.C. has re- 


ceived a letter from the Electric Light Co. agreeing to accept half 
the amount of the oontract price for the eriod ending March 31st. 
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Shelf. — Piov. ORDER.— Consideration of the application 
of the Electrical Distribution of Yorkshire, Ltd., for an electric 


' lighting order for the district, has been deferred until the next 


meeting of the Council. 


South Africa.—Train LieHTING.—In the last annual 
report of the general manager upon the working of the South. 
African Railways, it is stated that : —“ The experiment commenced 
in 1912 with Edison cells for block train lighting at Cape Town 
for suburban services, having proved entirely successful, this is 
being generally extended in the Cape.suburban area. In 1912 & 
trial was also made with the Vickers train lighting system, six sets 
being fitted to main line stock. The trial has proved fairly satis- 
factory, although no great improvement over other systems has 
been demonstrated. A further six seta have alao been ordered for 
equipping certain coaches now being erected in England. One 
equipment was also purchased from Messrs. Mather & Platt, and is 
giving satisfaction.” 


` Southport.—Year’s WORKINGd.— The annual report 
of Mr. Black, borough electrical engineer, states that the result of 
the year’s working was a net profit of £2,213, an increase of £350 
in oomparison with that of the previous year. There was an 
increase in the number of units supplied to the Corporation tram- 
ways, but a decrease in the number supplied to the Southport 
Tramways Co. There had been a large reduction in the supply of 
current to private consumers, but this had been more than 
counterbalanced by the increaeed number of consumers and the 
more extensive use of electricity for purposes other than lighting. 
Much revenue had been lost through the restrictions upon outside 
shop lighting. 


\ 

Stretford. ANNUAL  AccouNTS.— The abstract of 

accounts for the last financial year, which has just been approved, 

shows that on the electricity department the total expenditure on 

capital account amounted to £109,173, and the balance of loans 

outstanding was £77,537. The trading acoount showed a net 
surplus of £251. 


Swindon.—G.W.R. PLANT.—At the wagon building 
department of the Great Western Railway at Swindon, a gas- 
electric plant is in use for supplying the motor driving. This 
includes three sets of producer plant supplying gas to three 
290-B.H.P. Campbell gas engines direct-coupled to G. E. C. 150-kw. 
compound-wound generators, The engines are of the four 
cylinder vertical pattern running at 220 R.P.M. The switchboard 
was constructed by the company’s electrical staff. 


Turton (Lancs.).— The U.D.C. has adopted the scheme 
of the electrical engineer to supply residents of Riding Gate, 
Harwood, with electricity, at a cost of £220, А few public 
street Amps will be converted to electricity when the supply is 
available. | 


Warminster,—The B. of T. has granted а year's exten- 
En of time for carryipg out the work scheduled under the E.L., 
order. | | 


Winchester.— Despite the great increase in the cost of 
production of current, the Т.О. has decided not to increase the 
tariff at present. As the contractors for the new plant for the 
station are entirely engaged on war work, and cannot give a 
definite date when the plant will be delivered, the Council has 
purchased a second-hand 200-Kw. generating set for £760, to assist 
in maintaining the supply during the winter. The Electricity 
Cammittee has intimated that it does not propose, after the end of 
the year, to retain the consulting engineers, and will in future only 
engage them when necessary for particular work. · 


TRAMWAY and RAILWAY NOTES. 


Birkenhead.— VEAR's WOBRRKING.— For the year ended 
March 31st last, the total receipts of the Corporation tramways 
amounted to £65,785, while the gross profit was £26,318, or £898 
less than 1913-14; after meeting interest and sinking fund charges 
there remained a surplus of £4,500, of which £1,000 was placed to 
reserve and the balance to renewals. The net surplus bas 
only once been exceeded in the history of the undertaking ; £4,750 
was epent on renewals during the year, and the fund at March 
had £22,062 in hand. During the year. 14,822,697 passengers were 
carried, giving an average revenue of 13'05d. per car-mile ; the 
systom covers nearly 14 miles of route. : | 


Dover.—Licur Ramway Orper.—The B. of T. bas 
renewed until February, 1916, the Dover, Martin Mill, and St. 
Margaret's Light Railway Order. 


Edinburgh.—TRAMwAY Fares.—A conference of repre- 
sentatives of the Tramway Committee of the T.C. and a deputation 
from the Tramway Co. has discussed the proposed new scale of 


tramway fares. It was pointed out for the company that it had 
to meet increased expenditure, which amounted to about £25,000, 
and which did not include allowances which it was making to 
dependents of employée. The company offered (an offer which the 
Committee refused) to retain the fares at the present rates provided 
the Corporation would guarantee the company the same rate of 
profit as had been realised during the last three years. The deputa- 
tion also pointed out that similar action had been taken by the 
Birmingham tramways (which were owned by the Corporation), 
by which it was expected to raise additional revenue to the amount 
of £100,000. In making the increases the Edinburgh Co., it was 
stated, was acting quite within the provisions of the leaee, and it 
was the duty of the company to look after the interests of the 
shareholders. The deputation from the company expressed its 
willingnese, at the end of three months, to reconsider the matter if 
the increased fares were producing more money than was neces- 
sary to cover the additional expenditure. | 


Female Conductors.—The vogue of the lady con- 
ductor is making great progress in Lsnoashire. The first women 
conductors started work at Ashton un?er-Lyne last week; Darwen 
and Nelson have decided to employ them, and Stalybridge snd 
Southport have both engaged a number of them. Manchester 
is inviting further applications from women desirous of act ng м 
car conductors, and at Liverpool a large number of applicati ns 
have been received for such positions. 


Hastings.— FEMALE INS PECrORS.— The women tramway 
conductors are reported to have been so successful that during the 
past week women inspectors have been introduced to replace men 
join’ag the army. 


London.— L. C. C. anp Fsmate LABOUR.— The High- 
ways Committee recommends that the employment of women 
conductors on the Council's tramears be authorised during the war, 
and that they be paid proportionately to the time worked at a rate 
equivalent to the daily rate of male conductora. 

Owing to the difficulty of obtain'ng unskilled labour, the Com- 
mittee also recommends ,that women be employed at the central 
car repair department on work of an unskilled character in оп. 
nection with the repair of tramcars, the commencing rate of pay 
to be 20°. a week, with 3s, war bonus, 


Nelson.—YrAR's Workinc.—The profit on the light 
railways for the past year was £314, as compared with £1,980 in 
the previous year. 


Oldham.—Waz BoNvus.—Clerks іп the tramways depart- 
ment who were excluded from a war bonus award have made 
application to be included among those receiving the bonus, and 
the Tramways Committee has decided to send their application to 
the special committee which; has been dealing with the war bonus 
question, with an expression of opinion that the olerks ought to be. 
included. 

Recently the Corporation were defendants at the Manchester 
City Police Court, having been summoned for using a too brilliant 
lamp on a car in the Manchester area. It was pointed out that the 
lighting restrictions were not now applicable to Oldham ; but the 
Failsworth area, through which the cars pass, was very badly 
lighted, and it was not considered safe to reduce the lighting of 
n cars further. The summons was dismissed, — Manchester 
urier. 


Rochdale,—WacEs INcREASE.—The Tramways Com- 
mittee has decided to recommend an advanceof a halfpenny per hour 
to employós earning 308. or under per week, and an advance of a far- 
thimg per hour to employés earning over that amount, As previously 
reported, the war bonus arrangement under which the men on the 
lower scale got 28. per week and the men on the higher scale le. 
per week, is to come to an end on the 18th inst. The war bonuses 
were estimated to amount to about £800 per annum, and the new 
permanent increases now to be recommended will mean about 
£1,100 per annum to the department, 


West Hartlepool.—FEuALR Connvuctors.— Owing to 
enlistmenta on the part of the staff, the T.C. has decided to engage 
female conductors for the tramoars. 


Wolverhampton.—Yzang's WorKING.—The accounts 
of the Corporation tramways department for the year ended 
Maroh 3lst last showed a gross profit for electric traction of 
£20 257; and after meeting interest and sinking fund charges, the 
net profiton tramways and omnibuses was £9,160, from whi 
£396 was carried to renewals, £5,020 devoted to additions to plant, 
and £3,744 to rate aid. The reserve fund now stands at £53,987. 
For the first six months of the present financial year 6,617,063 
passengers were carrie’, the receipts amounting to £39,521 
ну per car-mile), all figures being in excess of thoec of 1913 
and 1914. 

In its annual report to the Town Council, the Tramweys Com- 
mittee states that after consideration it has resolved to issue free 
passes to wounded soldiers in the borough, which will enable them 
to travel to and from the town once daily. 


York,— FEMALE Conpuctors.—So many of the employs 
of the Corporation tramway staff have enlisted, that the ТС. 
has decided to employ women conductors. 
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CHARLES P. SPARKS, President of the LE.E. 


Ох October 1st the office of President of the Institution 
d from Sir John Snell to his successor, Mr. Charles P. 

Sparks, M.Inst.C.E., M.I.E.E., who will be installed in the 

chair on Thursday next. | 

Whilst offering him our congratulations on the attain- 
ment of the highest honour that the Institution can bestow 
on any of its members, we are pleased to be able to present his 
portrait to our readers—though he is so widely known and 
so generally popular that there can be few members of the 
Institution, at any rate, who are not already familiar with 
his likeness. 

Mr. Sparks, who was born in London in 1866, was 
educated at Repton School, and later entered the Hammond 
Electrical Engineering College (now known as Faraday 
House), to which is due the credit for having trained so many 
of the prominent leaders in the electrical profession. 
Leaving the College in 1884, he became an engineering pupil 
in the workshops of the Ferranti-Hammond Co., and 
subsequently assist- 
ant to Mr. S. Z. de 
Ferranti, who was 
then developing his ' 
system of high- 
pressure distribution 
with transformers ; 
in 1887, t.e., at the 
ape of 21, he 
entered into part- ' 
nership with Mr. 
Ferranti and Mr. 
Francis Ince, tbe 
firm carrying on 
business as S. Z. de 
Ferranti & Co., in 
London and Paris, 
and he was a director 
of Ferranti, Ltd., 
until 1899. 

From 1886 to 
1891 Mr. Sparks 
had charge, under 
Mr. Ferranti, of the 
Grosvenor Gallery 
lighting station and 
distributing mains, 
and supervised the 
erection of addi- 
tional machinery at 
that station ; during 
this period the busi- 
ness was transferred 
to the London Elec- 
tric Supply Corpora- 
tion, and while the 
Deptford station was 
being erected, Mr. 
Sparks supervised 
the laying of the first 
10,000-volt trans- 
mission mains and 
the equipment of the 
main sub-stations. Thus he was at the very heart of the 
electrical world in those pioneering days, when everything 
that was done was something new, and monotony was the 
very remotest risk of an electrical engineer’s existence. 

In 1891 Mr. Sparks left the London Electric Supply 
Corporation, and became works maríager to the Ferranti Co., 
in which capacity he carried out contracts for the manu- 
facture and erection of engines, alternators, and electrical 
equipment for many power stations. He became. chief 
engineer of the County of London Electric Supply Co. in 
1899, and is now acting as engineer-in-chief to this company, 
which gives general supply in an area of 23 sq. miles out of 
the 117 sq. miles included in the Metropolis ; the company 
is also supplying areas outside the Metropolis aggregating 
some 160 sq. miles. 

Since 1899 Mr. Sparks has carried on a consulting practice, 
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CHARLES P. SPARKS. 


having taken his brother, Captain H. C. Sparks, into part- 
nership in 1907. The principal work carried out has been 
in connection with the erection of electric power plant indns- 
trial undertakings, covering collieries, metalliferous mines 
and mills in Great Britain, U.S. A., India and the Colonies. 

His connection with the Institution of Hlectrical Engi- 
neers dates from 1885, when he was elected a Student ; he 
became an Associate Member in 1899, and Member in 
1905. He served as Associate Member on the Council їп 
1892, as Member of Council, from 1900 to 1907, and -as 
Vice-President from 1907 to 1909. He became Associate 
Member of the Institution of Civil Engineers in 1894, and 
full Member in 1900. 

Mr. Sparks has served on many Committees of the Insti- 
tution of Electrical Engineers, including the Wiring 
Rules Committee, with which he has been connected for 
twenty years, having been chairman for fifteen. 

He is also a Member of the Engineering Standards Com- 

| mittee as one of the 
representatives of 
the Institution of 
Electrical Engi- 
neers. 

- His contributions 
to the Proceedings 
of the Institution 
include two papers 
respectively en- 
titled: * The Elec- 
trical Equipment of 
the Aberdare Valley 
Collieries of the 
Powell Duffryn 
Steam Coal Co., 
Ltd. ” in 1906, and 
** Electricity Applied 
to Mining" in 1914. 

The comprehen- 
sive experience 
which the new 
President has ac- 
quired in the course 
of his career, and 
the ability of which 
he has given so many 
proofs, together with 
the high esteem in 
which he is held by 
all who have come 
in contact with him, 
afford a guarantee 
that his period of 
office will be in no 
way less successful 
than previous terms. 

So far we have 
referred only to Mr. 
Sparks in his profes- 
sional capacity, but 
as a citizen of the 
Empire he is equally 
entitled to honour and congratulations, for three of his four 
sons are serving with the Colours—one in the Royal 
Engineers, one in the Royal Artillery, and one, the 
youngest, in the Suffolk Regiment. The last has 
so distinguished himself in action that he has not 
only been mentioned in dispatches, but has also been 
awarded the Military Cross by the King. This is, indeed, 
a record to be proud of, and we offer our respectful con- 
gratulations to Mr. and Mrs. Sparks. We 

The new President assumes office in a period of stress, and 
will have many opportunities of assisting the Government in 
eonnection with military matters; in such circumstances 
his wide experience will no doubt prove of the greatest 
value. We trust, however, that before he vacates the chair 
the cause of the Allies will have triumphed, and that the 
blessings of peace will have been restored to this country. 

' ES 


[Russell, Baker Street. 
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attention to cotton, and there is plenty of scope for further 
development. 

The European staff comprises over 70 persons, including 
engineers, clerks, collectors, &c. Twenty per cent. of the 
staff came home and entered the Army, but this by no means 
represents the percentage of men willing to serve; but it 


INTERIOR OF LIGHTNING-ARRESTER HOUSE, AT JUNCTION OF 
UNDERGROUND AND OVERHEAD MAINS, 


was found impossible to accede to all the requests from the 
staff, as important work in Shanghai calls for the loyal 
co-operation of the rest of the staff. The Chinese staff 
numbers about 800. Four houses for shift engineers are 
to be erected on the station site, and will be provided with 


of the chief clerk, who is directly responsible to the 
engineer-in-chief. The returns only are sent to the 
treasurer’s office. ; | | 

The consumers’ department is organised to deal with all 
complaints and look after new consumers. Under a reš- 
lution passed by the ratepayers some years ago, the depart- 


— 


- 


SINGLE-PHASE SUB-STATION AND FERRO-CONCRETE POLE. 


ment is not allowed to carry out wiring work or to sell 
fittings, but hires out electric cooking ranges, radiators, 
and motors, besides selling incandescent lamps. Last year 
the connections allotted to heating and cooking totalled 
1,700 KW., and this year it is expected that they will reach 


THREE-PHASE SUB-STATION AND LOW- 
PRESSURE DISTRIBUTORS, 


tennis courts, &c. There is room on the site for 100,000 
KW. of plant. 

The whole of the work of preparing consumers' accounts 
and issuing debit notes is carried out by the electricity 
department, which also collects all the accounts, a com- 
pletely organised staff being provided, under the supervision 


EXTERIOR OF LIGHTNING- 
ARRESTER HOUSE. 


FLouB MILL SUB-STATION, AND 
CONCRETE TERMINAL POLE, 


over 2,000 kw. Radiators are being extensively used in 
Shanghai, especially for offices and bedrooms, and the 
Chinese consumers appreciate their advantages. 4 
The street lighting of the greater part of the town 87 
suburbs is electric, mostly on the constant-current series the 
operated through constant-current transformers from 
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2. 100-volt mains."¥ Arc lighting is giving place to incan- 
descent lighting, balf-watt lamps being now almost exclu- 
sively used. At the end of last year there were 1,839 
public street lamps in ure. 


‚ (To be concluded.) 


TELEGRAPH and TELEPHONE NOTES. 


West Indies.—It is reported that a new wireless station 
has been installed at St. Lucia for commercial purposes. 


United States.—Additions to the list of radio stations 
of the United States, as given by tbe Bureau of Navigation in its 
October list, include 11 special land stations and 6 ship stations. 


Wireless Tower Wrecked.— At the end of September 
high winds prevailed in the Eastern parts of the United States, 
and at New York City the gale reached a measured velocity of 
72 miles per hour. Large signs, treee, and telegraph poles were 
blown down, and at Medford, Mass., a new steel tower erected by 
the American Radio and Research Co. was wrecked. The 
tower was 312 ft. high and had been nearly finished when the 
accident occurred. It was mounted on a reinforced conorete 
foundation, and measured 3 ft. 6 in. square, being guyed at 100 ft. 
intervals by three-strand steel wires, the sizes of which at the 
two lower points of attachment were { in. and at the top guying 
point 2 in.— Electrical World. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Aberdeen.—November 25th. G. N. of Scotland Railway 
Co. Six or twelve months’ supply of telegraph material Forms 
of tender from the Stores Sunerintendent, 80, Guildford Street. 


Athy.—December 6th. U.D.C. Tenders are invited 
for lighting the town with electricity. Particulars from Mr, J. А, 
Lawler, Town Clerk. 


Australia, — December 7th. P.M.G.’s Department 


(varions States).  Non-enorusting zinos, carbon and 

powdhe, manganese chleride, ohloride of ammonia, porous pots 
(3 im), outer jars for celle, carbon blocks, resistance boxes of 5,000 
ohms, Ko. See "Official Notices October 15th. 

November 30th. Commonwealth Department of Defence (Navy 
Office). Power station, plant and equipment, and machine tools, 
for Commonwealth Naval Dockyard, Sydney. (Time for reoeipt 
of tenders extended from October 25th.)* 

December 20th. P.M.G.'s Department, N.S.W. 4,350 telephones 
(Schedule 454). 

January 5th, 1916. PMG.’ s Department, Queensland. Copper 
wire and accessories (Schedule 856). January 26th —Telephone 
instruments (Schedule 344). 

January 19th, 1916.  P.M.G.'s Department, S. Australia. One 
common multiple switchboard, Telephcne Exchange, Adelaide 
(Schedule 405). 

GOULBURN. — December 15th. Council. One 200. Kw. direct- 
coupled generating set, gas or steam driven. Specification, 10e., 
from the Local Government Association, 103-4, Queen Victoria 
Marketa, Sydney, or the Town Clerk. 

SyDNEY.— December 6th. Municipal Council. 33,000-volt out- 
door transformers and switchgear. Specifications (108. 6d.) from 
Electric Light Department, Town Hall. 

November 22nd, Oity Council. High-tension cable-testing 
outfit, consisting of а 350. K. v. A. single-phase transforme”, a 
175-K.v.A. single-phase potential regulator, 2 1,600-K.v.A. single. 
phase inductance, and a control switchboard.“ 

December 20th. Metropolitan Board of Water Supply and 
Sewerage. Three centrifugal pumpe and electric motors, each to 


pump 6,300 gallons per minute, and one to pump 15,100 gallons. 


per minute, together with switchboards, starters, &c., for the 
pumping station at Marrickville, N.S.W. Deposit £10. Tenders 
to the Board, at 341, Pitt Street, Sydney, N.S.W.* 

January 12th, 1916. N.S.W. Railway and Tramway Department. 
Two water-tube boilers, &c., for the Zara Street power house, 
Newcastle. See issue of October 8th for further particulars. 

January 31st, 1916. Three electrically-operated railway freight. 
car transferers, for Jones Bay wharfage, Pyrmont. Particulars 
from Engineer-in-Chief of the Harbour Trust, Circular Quay. 

MELBOUBNE.—Deoember 14th. Deputy Р. M.G. Eleven seotions 
of a lamp-eignalling trunk-line switchboard, and other material 
necessary for increasing the equipment of Melbourne trunk 
exchange from 108 to 240 lines. Schedule 1,207.* 

December 7th. Deputy P. M. G. Electrio motors, polarised 
relays, Morse soundera, telephonometers and voltmeters.” 

December 14th. P.M.G. For delivery in all States, 18,670 
common-battery wall pattern telephones, manufactured in Australia, 
Sched. No. 1,264. Tenders will also be considered for instruments 
manufactured in countries other than Australis," 


| January Sth, 1916. Installation of automatic sprinklers and. 
thermostate at Jolimont oar-shed. Chief Storekeeper, Railway 
Offices, Spencer Street, Melbourne. . 
PERTH.—December 8th. 294 accumulators, and power board 
complete, for P.M.G.'s Dept. See " Official Notices October 8th. 


Bradford. — November 13th. Corporation. Twelve 
months’ supply of lamp fittings, insulating material and tramway 
stores for the Tramways Committee, Specifications from the 
Tramway Offices, 7, Hall Ings. 


Canada.— November 28rd. Dominion eT 
Department of Naval Service, Ottawa, Electric cable and wire for 
H M. Canadian dockyards." 


Chatham. — November 24th. T.C. Twelve months’ 
supply of incandescent electric lamps. Specifications from the 
Borough Surveyor's office, Town Hall, 


Dublin.—November 15tb. Twelve months’ supply of 
stores for Dublin United Tramways Co. See ‘Official Notices” 
October 29th. 


Enniskillen. — December 1st. Sligo, Leitrim and 
Northern Counties Railway Co. Twelve months' supply of tele- 
"P materiale, Forms of tender from Mr. J. Duff, Secretary's 
office | 


Japan .— Electric tramway material for the extensions 
of Nagasaki tramwaya.* 


Manchester.—November 17th. (a) Turbo-alternator 
plant, specifications Nos. 39 and 81; (5) induced draught plant, 
specification No. 30. Mr. F. E. Hughes, Secretary, Eleotricity 
Department, Town Hall. . 


Roehdale.—November 17th. Steam coal for the elec- 


Ба station. Mr. C. C. Atchison, Engineer and Manager, Dane 


Salford.— November 29th. Manganese steel crossings 
"led Tramway D2partment. General Manager, 32, Blackfriara 


South Africa.—November 15th. South African Rail- 
ways. Twelve months’ supply of rubber-insulated tinned-co 
wire, as may. be required. Secretary, Tender Board, S.A. 
Johannesburg.* 


St. Helens.—November 17th. Erection of engine house 
and other works at Croppers Hill power station.  Particulars 
Hm Mr. 5. M. Hollingsworth, Borough Electrical Engineer (41 1s. 
returnable). 


Upper Longhor.—November 15th. E.L. installation 
at new schools for Glamorgan О.С. Me, T. M. Franklen, Clerk, 
Cathays Park, Cardiff. 


Wakefield. November 16th. Twelve months’ supply 
of coal for Calder Vale Electricity Works. City Blectrioal Engineer, 
Old Town Hall. 


Warrington.— November 16th. — of E.H.T. cable, 
for the Tram ways Committee. See “Official Notices " November 5tb. 

November 21th, Cheshire Lines Committee, Telegraph mate- 
rials and carbons (Schedule 6), required during 1916. Stores 
Superintendent, Cheshire Lines, Warrington. 


Specifications for the items marked ° oan be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


OLOBED. 


Bristol.—The T. O. Docks Committee has aocepted the 
tender of Mesers. J. H. Holmes & Oo, for a 25-H.P. motor for 
working the ship elevator at Avonmouth Old Dock. . 


Elland.—The D.C. Electricity Committee has accepted 
the tender of Messrs. Thompeon, Newsome & Co, for the supply of 
50 tons of ooal at the electricity works, and also for the supply of 
30 tons monthly above contract quantity, at a price of 18a, 1d, per 
ton delivered at the works. i 


Glass Houghton, —The Pontefract R. D. C. bá accepted 
the tender of the Palsometer Engineering Co. for a 3-in. 
" Rtereophagus pump and electric motor. 


Glasgow.—The 'l'ramways Works and Stores Committee 
recommends acceptance of the following tenders :— 


Trolley beams for Kinning Park sub-station.— Fleming Bros. 
Soft copper strip.—Charles Hamilton & Co., Ltd. 


Manchester.—The following tenders have been accepted 
by the Electricity Committee :— 
Two seta cf Е.н.т. switchgear.—Ferranti Lid. 
Induced-draught plants. Babocck & Wilcox, Lid., and M. Lou's Prat, 
One 800.xw. motor-converter for sub-sta'ion. — Bruce Peebles 4 Co., Ltd. 
of scrap iron.—W m. Faint & Воп and James Moores. 
Purchase of a cast-iron cylinder.—J. H. Broomhead. 
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‚ London. — L.C.C. — The Highways Committee has 
received the following tenders for the provisien of heating and 
ventilating installations at the central car-repair depót (third 
section) :— | 
MEN - is 1,496 
nr ondes ĩ - 
Young, Austen & Young... .. .. .. oe .. 1,671 
W. G. Cannon & Bons, Ltd. es КИ - oe 1, 
Brightside Foundry and Engineering Co., Ltd...  .. 13 


E. Deane & Beal, Ltd. is vs oe * ’ 
Standard Engineering Co., Ltd. (incomplete) 882 


The architect's estimate was 31, 750. 


The Asylums and Mental Deficiency Committee has accepted the 
followivg contracts :— 
Electrical sundries (Schedule 64).—A. F. Goodwin & Co.; Edison & Swan 
J. E. L. Co., Ltd.; General Electric Co., Ltd.; Cox-Walkers, Ltd. ; 
G. Maclellan & Oo. | 
Electric lamps (Schedule 644). —Pope's Electric Lamp Oo., Ltd. 


. STEPNEY.—The Electricity Committee has accepted the offer of 
Mesers E. Foster & Co. for 100 tons of Walsall Wood washed beans, 
at 21e. 7d. per ton, and 3,000 tons of Ibstock D. S. nuts, at 2 28. per 
ton, the coal covered by the latter offer to be delivered at the 
Limehouse generating station in equal weekly quantitits. 


Stretford.— The D.C. has accepted the tender of Messrs. 
W. T. Glover & Co. for cable, at £302, 


Walsall.—The T.C. Tramways Committee has accepted 
the tender of the Daimler Co. for three additional single-deck 
buses, inoluding extras, &t £1,008 10s. each. 


Watford.—The Electricity Committee of the U. D. C. 
has accepted the offer of Messrs. W. Cory & Son, Ltd., to reduce 
their contract price for Griff peas coal by 28. 6d. per ton. Messrs, 
E. Foster & Co. are also prepared to reduce their contract prices of 
Newdigate peas by 6d. per ton, and Kingsbury nutty slack by 4d. 
per ton. The Clerk has been directed to endeavour to obtain a 
further reduction. 

The U D.C. has accepted the tender of Messrs. Connare & Co., at 
£237, for wiring the pumping station. 


West Bromwich.—Subject to the sanction of the L. G. B. 
being obtained, the Eleotricity Committee recommends that 


the онш tenders be accepted for extensions at the electricity 
works :— | 


Babcock & Wilcox, Ltd.—Boiler and accessories. 
J. Thomps2n.—Steel chimney, 
E. Green & S8on.—Economiser. 
J. P. Hall & Sons. — Feed pump. 
New Conveyor Co.—Coal bunker. 
. Pr r. Ltd.—Coal elevator, 
British Westinghouse Electric & Mfg. Co.— E. H. 1. switchgoat. 


Weymouth. — The T. C. has accepted the tender of 


Messrs. Brooking & Co. for the electric: light installation at the 
municipal dwellings. 


FORTHCOMING EVENTS. 


Greenock Electrical Society.—Friday, November 19. At 7.45 pm. At 
Temperance Institute, 19, West Stewart Street. Paper on Kinematograph 
and Kinemac>lor,’’ by Mr. P. C. Kerr. 


Physical Society of London.—Friday, November 12th. At 5 p.m. At 
Imperial College of Science, 8.W. Paper on The Effect of Eleotrio 
Oscillations on the Magnetic Properties of Iron, Investigated by the Cam- 

. pograph," by Prof. J. A. Fleming, F.R.B., and Mr. Р. В. Coursey. De- 
monstrations by Mr. R. 8. Whipple. 


Manchester Association of Engineers,—@aturday, November 18th. At 
Grand Hotel. Aytoun Street. Paper on “ Воіепве and Practice in En- 
gineering," by Mr. C. E. Btromeyer. 


Electro-Harmonic.—Monday, November 15th. At 8 p. m. At Holborn Restau- 
rant. Ladies’ Night. 


Institution of Civil Engineers. —Tuesday, November 16th. At 5.80 p,m. At 
Great George Street, 8. VW. Paper on The Punjab Triple Canal System," 
by Bir John Benton, K. C. I. E. 


Nottingham Society of Engineers.— Wednesday, November 17th. At 
7.80 p.m. At the Welbeok Hotel, Milton Street. Paper on ‘The Lay- 
out and the Equipment of Engineering Works,“ by Mr. F. A. Garrett. 


Chemical Society.— Thursday, Novembr 18th. At8.30p.m. At Burlington 
House, Lecture by Dr. B. J. Russell. i 


Institution of Electrical Engineers.—Thursday, November Ith. At 8 p.m. 
. At Victora UHmbankment, W. O. Inaugura! Address by the President. 
Manchester Local Section.—Tucaday, November 16th. At 7.80 p.m, 
At the Engineers’ Club. Chairman’s Address. 


niversity College, London.—Friday, November 19th. At 5 p.m. Third 
s ride d on фууу Heating and Electric Furnaces,” by Prof. J. A. 
Fleming, F. R. S. ‘ 


Institution of Mechanical Engineers. —Friday, November 19th. At8 p.m. 
At Storey's Gate. S. W. Papers оп “ Тһе Chemical and Mechanical Rela- 
tions of Iron, Molybdenum, and Carbon,“ by Prof. J. O. Arnold, F. R., and 
Prof. A. A. Read, and Tue Cause and Effect of Ghost Lines’ in Larga 
S:eel Forgings,” by Prof. J. O. Arnold, F. R. . 


Greenock Electrical Society.— Saturday, November 30th. Visit to the 
Glasgow Sewage Works at Shieldhall. 


ENLISTING AND EMPLOYMENT IN THE 
‚ ELECTRICAL INDUSTRY. 


THE following is & оору of a circular which has been issued this 
week to all members of the Institution of Electrical Engineers :— 


ENLISTMENT OF CLERICAL AND COMMERCIAL EMPLOYES. 


At the request of the Clerical and Commercial Employmenta 
Committee of the Home Office, the Council of the Inatitution of 
Electrical Engineers desire- to call the attention of employers to 
the urgent necessity of giving immediate and detailed consideration 
to the question of replacing the men now in their employ who in 
the near future will be called up in increasing numbers to serve in 
the military forces of the country. 

As regards substitutes, it is understood that the supply of men 
who are over military age, or who have been rejected by the 
authorities as unfit for military service, is wholly inadequate to 
satisfy present and contingent demands. Of men who have been 
iavalided out of the Army, and who will generally be regarded as 
having a first claim to employment, comparatively few have yet 
been returned to civil life. Lads under military age are being 
largely employed in the place of enlisted men, but here again the 
supply is short, and this expedient is subject to the serious dis- 
alvantage that if the employé: are not far short of military age 
they may leave the employer just at the time when they are 
b3coming useful. i 

In the case of technical assistants and skilled tradesmen, it is 
not possible to make any general suggestion, and the question of 
their replacement is one which will have to be solved by each 
employer according to circumstances, but as regards clerical and 
commercial employés it is to the ranks of women that employers 
must chiefly turn for substitutes. In some of the larger and more 
highly organised concerns, such as banks, insurance offices, &c., 
employers have so far experienced little difficulty in replenishing 
with women their depleted staffs. The women in these cases are 
very often the friends or relatives of members of the existing staff. 
The Council believe that а considerable part of the problem will 
be solved if large employers will adopt this means of replacing 
enlisted men. The women clerks so engaged are employed, at 
first, at all events, in the more elementary branches of clerical 
work, and in a surprisingly large number of cases no previous 
buainess training seems to be required. 

It is certain, however, that in the near future, as men are called 
up for the forces under Lord Derby’s scheme, there will be a great 
and increasing demand in all commercial centrea for clerical 
labour which the sources of supply alluded to will be altogether 
unable to meet, and the above-mentioned Committee of the Home 
Office have accordingly decided to approach immediately the 
local authorities in all important towns and to invite them to 
start at once schemes for organising a supply of clerical workers, 
and for fitting them, во far as can done in the time available, 
by emergency classes to supply the places of the men who will 
have gone. i 

The Council desire also to bring to the notice of the electrical 
industry that at а conference held at the Home Office, Lord Derby 
laid special stress on the desirability of giving preference, wherever 
possible, to women relatives of enlisted men. үз 

In the interests of recruiting, it is highly important that the 
places of enlisted men should be kept open forthem. This is an 
honourable rule, and, во far as the Council,are aware, a practically 
universal one in the branches of employment here referred to. No 
leas desirable is it that the employment of substitutes for enlisted 
men should be known to be and declared to be temporary, and for 
the period of the war only. | 

Under the circumstances, the Oouncil wish to impress upon 
employers the importance of considering at onoe how their 
arrangements can best be remodelled as their present men are 
called up, and what number and class of women or other sub- 
stitutes they will require, 

Lastly, as regards the question of the exemption from military 
service of men regarded by the employer as indispensable for carry- 
ing on his business, the Council are informed that the arrangements 
on this point are under consideration. 


CHARLES P. SPARKS, President. 
November 9th, 1915. 


NOTES. 


America and Trade after the War.—It is stated 
that the American Congress will in the coming Session be asked te 
pass legislation rendering it unlawful for foreign manvfacturers 
to sell their goods in the United States below the oost of 
production. 


. Remote Control of Marine Engines,—According to 
the Shipping Gazette, it is reported that Dr. K. Ito, manager of the 
Mitsu Bishi engine works at Nagasaki, has invented and recently 
demonstrated the working of an apparatus which enables the 
navigator on the bridge of a steamship to start, stop, and regulate 
the main engines at will, without the intervention of human 
agency in the engine-room. The apparatus is worked by elec- 
tricity, and can easily be disconnected if it is desired to control 
the engines in the ordinary way. 
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A Co-operative Society Electric Lorry.— We illus- 
trate herewith a 30-cwt. electric lorry recently supplied by Messrs. 
Drake & Gorham, Ltd., of 47, Spring Gardens, Manchester, to the 
Blackpool Industrial Co-operative Society. The lorry is built on 
an Elison accumulator model G. M." chassis, and equipped with 
an Edison battery capable of propelling the car for about 50 miles 
on one charge, the vehicle being rated to travel folly loaded at 11 
miles an hour, although in practice the average speed has been 


| © er 


found to be well up to the legal limit of 12 miles an hour. The 
constructive details of this type of vehicle have been often referred 
to in our pages; in this particular case charging of the battery is 
effected from the Society's own gas-electric plant at its depot. 
The Blackpool Co-operative Pioneer, in refering to this matter, 
expresses appreciation of the great simplicity of operation of the 
new vehicle as compared with the petrol-driven machine, and con- 
gratulates the members of the society on an acquisition which 
bids fair to save them money. 


Foreign Trade.—FicvRES ков Остовев.—Тһе fol- 
lowing are the electrical and machinery figures given in the official 
returns for October :— 


IMPORTS. 

Electrical goods Month Ine, Ten Ine, 
and apparatus, of or months, or 
excluding ma- October, dec, 1915. dec, 
chinery and un- 4 £ £ £ 
insulated wire 86.769 + 26,789 852,897 — 236,295 

Machinery .. 520,982 + 85466 7,394,372 + 1,651,583 

EXPORTS 

Electrical goods 
and apparatus, 
excluding ma- 
chinery and un- 
insulated wire 245,840 + 32,843 2,516,107 — 81.280 

Machinery 1,503,980 — 528,758 16,115,334 — 12,023,970 


Fatalities.—SovTH SHIELDS.—At South Shields, on 
November 2nd, an inquest was held upon the body of Horatio 
Smith (31), electric welder, who was fatally injured on Ostober 25th 
while following his employment with the North-East Coast Weld- 
ing Co. George Rounding stated that on the cate named he and 
deceased were welding boilers in the ss, Hunterfield, lying іп 
Mesere. Brigham & Cowan's dry dock. They were using a port- 
able generator which was at the side of the dock, the current being 
obtained from a trolley which worked a travelling crane. The 
current failed, and on going Shore they found the generator was 
not running. went forward to try it, but in doing so 
slipped from a rail on which he was standing into a pool of water, 
and then fell sgainst the machine, Witness caught hold of his 
clothes and pulled him away. He was still alive but unconscious, 
and there was a burn on his neck. Artificial respiration was tried 
for an hour and a half without avail. Witness thought deceased 
received an electric shock before falling against the machine. 
William E. Groves, electrician in charge of the machinery. said 
that two men who went to assist deceased received shocks by 
standing on the rails. After the accident witness examined the 
eable and found a flaw in it, probably caused by contact with a 
hard substance. The cable passed over a pile of scrap chains, and 
he thought that the chains and the pool of water in which they 
were lying had become charged with electricity. . Deceased had 


received a shock when he slipped into the water and another . 


when he fell against the generator. Replying to Mr. 
W. B. Lauder, H.M. laspector of Factories, witness agreed that 
at such places as the one where the ac»ident occurred an armoured 
cable would be safer than one with the ordinary rubber cover- 
ing. The jary returned a verdict of Death from syncope, follow- 
ing an electric shock accidentally received," and recommended that 
cables should be more thoroughly protected at euch places, 

HAcKNEY.—At the Hackney Coroner's Gurt on Saturday last, an 
inquest was held on the death of W. W. H. Gardiner, aged 28, of 
Cobden Road, Leytonstone, a telegraph wireman employed by the 
G.P.O., who died from injuries received owing to the collapse of a 
talecraph pole in the garden at the rear of a house in Mortimer 
Rosd, Kingsland, while at work removing wires. 

W. Jones, foreman wireman, said that the pole broke off just 


below the ground line. It measured 40in. in circumference where 
it broke. He had previously tried the post, and it appeared to be 
Bound. The test was a hammer. 
The lower section of the pole was produced in court, an 
appeared to be completely rotten. | 
C. E. Tattersall, sectional engineer in the G.P.O., stated that the 
pole was issued in 1902, and was probably erected 12 or 18 months 
later. The life of such poles was anything from 12 to 15 years. 
The jury returned a verdict of Accidental death," and added 
that in their opinion the examination of the pole before the man 
ascended it was hardly sufficient. 
GATESHEAD.—A lad who climbed a lamp- post to extinguish an 
electric lamp when he heard that Z ppelins were coming touched 


-a live wire and was killed. 


Appointments Vacant.—Temporary shift engineers 
(£2), for Reading Corporation tramways ; switchboard attendants 
(308.-408.), for Salford electricity department; switchboard 
attendant (27e.), for Wakéfield electricity department; assistant 
shift engineer (428.) and switchboard attendant (36s.) for the 
Battersea B.C. electricity depar ment. Particulars are given in 
our advertisement pages to-day. 


Volunteer Notes,— ENGINEERING INSTITUTIONS’ VOLUN- 
TEER TRAINING CoRPS.— Headquarters ; Chester House, Eccleston 
Place, S.W. Orders for week commencing November 15th, 1915, 
by Lieut.-Col. C. B. Clay, V.D., Commanding .— 

Drills, 6.25 to 7.25 ; 7.25 to 8.25. 

Monday, November 15th.— Sections 1 and 2, Technical; Sections 
8 and 4, Squad or Working Party. 

Recruits and Signalling Section. 

Tuesday, November 16th.—School of Arms with Architecte' 
Corps, 6 to 8 p.m. 

Thursday, November 18th.—Sections 3 and 4, Signalling Section, 
Shooting. 

Friday, November 19th.—Sections 3 and 4, Technical ; Sections 
1 and 2, Squad or Werking Party. 

Signalling Section and Recruits. 

Saturday, November 20th.— Uniform Parade, 3 p.m, 

Sections for Technical Parade at Headquarters, London Elec- 
trical Engineers, 46, Regency Street. Sections for Shooting Parade 
at the Miniature Ranges, Unless otherwise ordered, all Parades at 
Chester House. | 

In future, and until further orders, Sections 1 and 2 will always 
Parade on Mondays for Technical, and on Fridays for Squad Drill, 
and Sections 3 and 4 will always Parade on Mondays for Squad 
Drill, and Fridays for Technical, but Sections 1 and 2 and 3 and 4 
will alternate weekly for Shooting on Thursdays. Signalling 
Section will Shoot on the same davs as Sections 1 and 2. 

E. G. FLEMING, 
Company Commander and Acting Adjutant, 
3RD BATT. (Orp Bors) CENTRAL LONDON REGIMENT (VOLUN- 
TEERS).—Battalion Orders by Colonel В. G. Grant (Officer Com- 
manding), Thursday, November 11th, 1915 :— 

Week-end Parades,—Saturday.—The Battalion will parade at 
Baker Street Station at 2.30 p.m., and proceed by train to Kilburn 
Station, where they will detrain and proceed by march route to 
Wembley Camp. There will be Night Operations from 5.15 p.m. 
till about 6.30 p.m. The Quartermaster will arrange for teas to be 
served punctually at 4.30 p.m. 

Sunday.—The Battalion will parade at the Low Level entrance, 
Liverpool Street Station, at 8.55 a.m., and proceed by train for 
Entrenching duties, returning to Liverpool Street about 6 p.m, 

The Quartermaster will make arrangements for Lunch. 

Musketry.—Saturday 13th inst., and Tuesday, 16th inst.—Acton, 
at 2 p.m. punctually. 

Bisley—-Saturday, 13th inst., as usual. ; 

Sunday, 14th inst. There will be Targets for 500 yards 
and 600 yards all day. Members who have already sent in their 
names, should report themselves to Sergeant Cotter, at 9.45 a. m., 
at the barrier of No. 9 Platform, Waterloo Station. 

A. G. JOINER, Major and Adjutant, O.B.C. 


Railway Shunting Engine Telegraph.—An improve- 
ment in the means of communication between the shunters and the 
engine drivers has recently been tried on the shunting epur on the 
Great Western Railway, at Southall West Junction. In effect, 
the arrangement is a shunting telegraph between the neck of the 
spur and an engine on the spur, much after the fashion of a ship's 
telegraph between the captain's bridge and the engine-room, The 
transmitting instrument, situated at the neck of the spur, is 
electrically connected to two conductor rails fixed parallel to the 
running rails along the shunting spur. By meansof the indicating 
instrument, the shunters are able to transmit six different signals 
to the engine driver, viz., " Go ahead," Back,“ Stop,“ Steady,“ 
" Ease up," and “ Back smart," The receiving instrument is fixed 
in the cab of the engine, corresponding signals appearing in front 
of the driver in the form of illuminated indications, which remain 
exhibited as long as desired by the shunters. A bell also sounds in 
the cab of the engine at the instant any signal is given or one 
ceases to be shown. The engine driver has, therefore, a constant 
visual indication of the shunter's requirements, and, in addition, 
has his attention called by a bell each time a change is made in 
the indication. To enable the signals transmitted by the shunter 
to be received in the cab of the engine, three shoes are fixed on the 
latter. Of these, only two make contact with the conductor rails 
at one time, the other only coming into operation when the engine 
is turned in the opposite direction. We understand that the 
arrangement has been found particularly useful in foggy weather, 
and that consequently ite adoption in other shunting yards of the 
G.W.R. may be expected in the near future. 
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Institution and Lecture Notes.—The Röntgen 
Soelety.—In his presidential address from the chair of the 
RóNTGEN Society on November 2nd, the new president, Mr. J. H. 
Gardiner, F.C.S., dealt chiefly with the historical side of modern 
investigation in physics and chemistry. Summarieing progress so 
far as X-rays were concerned, he said that the little Crookes tube 
of 20 years ago, а laboratory-made scientific curiosity, had grown 
into the magnificent piece of apparatus which was known as the 
modern X-ray tube, an apparatus which with moderate care was 
practically indestructible, and through which could be passed with 
perfect safety 100 times the current that would utterly ruin the 
small one, The induction coil, except in a few instances a fragile 
machine rarely seen and still more rarely used, had given place to 
the modern high-tension transformer with its flaming torrent of 
sparks. The early radiographs of the hand, taken with great 
difficulty by four minutes’ exposure, had given place to the magni- 
ficent radiograph of a thorax taken by a single flasb, with а pro- 
bable duration of 1/100th of a second. The X-ray, no longer an 
unknown form of energy connected with a series of more or less 
hazardous speculations, had fallen into place at the end of the 
series of electromagnetic vibrations, and the- lengths of the 
waves had been measured and tabulated. The question of pro- 
tection of X-ray operators from the harmful effects of the rays 
was а matter now being considered by the Society. There were 
such things as late X-ray reactions, occurring long after the 
use or application of the rays had been stopped, and it was evident 
that no one as yet knew all about the effects which X-rays pro- 
duced. At the present time, X-ray installations were multiplying 
rapidly, and the work had of necessity to be done by those whose 
past experience was slight or was lacking altogether. In view of 
the serious results that might follow unless due care were taken, 
the President announced that the Council had, in the name of the 
Society, deviced a set of suggestions for the protection of X-ray 
workers, and these would be supplied to all members and to as 
many public institutions as possible. 

Institution of Civil Engineers of Ireland.—Mr. Mark 
Ruddle, city electrical engineer, Dublin, the newly-eleoted Presi- 
dent of the Inatitution, delivered his inaugural address at Dablin 
last week, dealing in a comprehensive manner with some of the 
great issues—commercial, financial and indust:ial—involved in the 
war. He said it was probable that after the war there would be 
an exceptional demand for well-trained engineers in the reorgan- 
isation that would come with the industrial revival. The mind of 
the country was ready to receive new ideas, and to consider them 
without the tendency to prejudice that had fettered progress in 
times of peace. It reated with the members to develop the usefulness 
of the Institution, so that the benefits of its membership would be 
regarded as desirable by the engineering profession in Ireland. Mr. 
Ruddle remarked that this was the first oocasion in the long 
history of the Institution that a member of the Electrical Section 
had occnpied the chair. 

Northampton Engineering College Engineering Soclety.— 
The arrangements for this session are not yet completed, but the 
Society will be carried on, as far as is possible, on the same lines as 
in previous years. The number of members of the Northampton 

- Polytechnic Institute serving with the Forces is approximately 350; 
this number includes day students, evening students and members, 

University College, London.— Mr. A. H. Barker, B. 80., 
Lecturer in Heating and Ventilating Engineering at University 
College, will give a lecture on The Methods of Evaluation of 
Standard Coefficients in Heating Engineering," in the Physiology 
Theatre at University College, on Tuesday, November 23rd, at 
7 p.m. This lecture will be open to the pablic without ticket, and 


and the latter is slit so as to form a grating, and is coated with 
platinum black by electrolysis, the result being the moet sensitive 
device known for measuring radiant heat. The bolometer is скі. 
brated by inserting it inside a globe of copper, which is kept at 
v*C., whilst a ccncentric sphere inside it is kept at 1°C., and 
the intervening space is exhausted of air. The path of the 
heat rays within the globe is therefore radial, end their 
intensity being known, the bolometer can be calibrated. Prof. 
Fleming explained the use of the bolometer for exploring the 
spectrum, and proceeded to demonstrate the use of the Fer 
radiation pyrometer, for measuring temperatures that were too high 
to allow thermoelectrio or resistance thermometers to be inserted 
into the furnace. The importance of securing true black body" 
c nditions was emphasised ; otherwise, the temperature would 
always be under-estimated, 

Turning to the theories of heat ani electricity, the lecturer 
remarked that although the atom was something like 16-— cm. in 
diameter the elcctron was about 100,000 times emaller, or 
somewhat in the ratio of а pin's head to the dome of St. Раш!» 
Оп the electron theory, the electrons in copper were supposed 
to be about as numerous as the atoms, and the electric current 
consisted in a drift of electrons under the influence of an 
electromotive force, Thermal energy was due to the motion 
of the electrons, not the atoms, and as the energy of moving 
bodies was proportional to the square of their velocity, it could be 
shown that the energy developed by an electric current should be 
proportional to the square of the current strength, as іп fact it 
was. But the resistance of pure metals, decreasing with tempere 
ture, appeared to become zero at the absolute zaro of temperature, 

and, in the case of lead, Prof. Kamerlingh Onnes, reducing the 
temperature with the aid of boiling helium to within 4° C. of the 
absolute zero, found that its resistance actually became infi. 
tesimal. This observation compelled a revision of the theory of 
conduction of electricity through metals, and Sir J. J. Thomson in 
August last propounded a new hypothesis to suit the facte He 
assumed that the molecules of matter were electrically polarised 
like elementary magnets, and that the current was due to the 
arrangement of the molecules. This theory reconciled most of the 
phenomena of heat and electricity, and explained the anomalous 
behaviour of alloys, whose resistance did not tend towards the 
absolute zero as the temperature was lowered. 

The third lecture will be given on November 19th. 


Steel Wire for Russia: An Urgent Inqairy,—As ve 
go to press a letter reaches us from a correspondent in Russia, who 
urgently requires large quantities of tin-plated steel wire of ‘23, 
'8 and 35 mm. diameter, He needs about 50,000 kilograms 
monthly, and wishes all the British factories turning out such 
wire to quote him lowest prices as speedily as possible, and give 
particulars as to earliest date of delivery. He wishes to have the 
information by cable. The wire required should have a breaking 
stress of 250 kilograms per rquare mm. If, however, the manu- 
facture of such tough wire is impossible or difficult at the present 
time, he would acsept it with a lower tensile strength, but in no 
саве must it be below 120—150 kilograms per square mm. He 
suggests that if necessary the order could be divided among several 
factories. He also asks for catalogues, price liste, &c., giving 
particulars of various machines necessary for the productien of 
copper wire and cables, Communications should be ad to 
S. S. Mogipevoev, Moscow, B. Bronnaia, Lom No. 7. 


is especially intended for engineers and others concerned in 
practical work in heating and ventilating. 

Institution of, Electrical Engineers.—At the opening meet- 
ing of the ScoTTisH LOcAL SECTION, on Tuesday last, the new 
chairman, Mr. David A. Starr, delivered his inaugural address, the 
subject being The Relation of the Electrical Industry to the War." 

At the ordinary meeting of the Institution next Thursday, 
November 18tb, a valuable collection of papers of Michael Faraday 
will be presented to the Institution on trust by Mr. D. J. Blaikley, 
who is the husband of the last surviving niece of Faraday. 

Mr. P. V. Hunter, chairman of the NEWCASTLE-ON-TYNE LOCAL 
SECTION, on Monday delivered his inaugural address, the sut ject 
‘being power station switchgear. 

Electrical Association of Australla.— At the meeting of the 
VICTORIAN SECTION on July 15th, a paper on “Electric Tiamwsy 
Construction” was read by Mr. F. A. MoCarty; and at 
the meeting on September 23rd, Mr. Douglas Little read a paper 
on "Overhead High-tension Transmission Mains." 

A lecture on Electrical Machinery" was given by Df. d. w. 
Worrall to the Preston Mill Managere’ Association on November 5th. 
The lecturer dealt with various defects in the construction of 
electrical machinery, and said these could be avoided by examina- 
tion during construction by an expert acquainted with the con- 


OUR PERSONAL COLUMN. 

The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of tha 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Officials. -r. T. К. RICHARDSON, 
stution superintendent to the Marylebone electricity depart 
ment, has Pen granted three months’ leave of absence, олу 
to illness. | | 

Mr. G. W. Sant, A- II. I. E. E., borough electrical engineer. 
Torquay, has joined the London Electrical Engineers (K. K. 
for the period of the war. Business correspondence may be 
sent to Mr. J. M, Keenan, who will take charge of the elec 
tricity departinent in his absence. Personal letters may be 
sent to Mr. С. W. Salt, Glenside, Teignmouth Road, Torquay. 
for forwarding. 

Tramway Officials.—The General Manager of tae 
tramways at West Hartlepool having joined. the Forces, the 
T.C. has placed the working of the ху ster under the super 
tendence of the Electrical Engineer and the Borough Engines 


M >р?” › 5 RES 10 we 1 y M „Ill 
ditions prevailing in the works which the machine was intended | General.—Mr. K. J. НЕВВЕКТ ES leaving the un Со 
for. Dr. Worrall explained the great increase of efficiency and iu Instrument departinent of Messrs, Siemens Bros. © TE 
output brought about by electric driving ltd.. at the end of November, in order to take upa "m I 

" on tbe staff of the British Westinghouse Electric & АЧ! 


Electric Heating and Electric Furnaces.—Con- 
tinuing his lectures at University College last Friday, Prof. 
Fleming pointed out the advantages of dealing with the flow of 
heat through bodiea in terms of resistance rather than conduc- 
tivity, on the principle devised by Carl Hering, and showed how 
the usual conductivity constants could be utilised to obtain what 
could be called "thermal ohms. The construction of the inte- 
grating bolometer was then described: a sheet of platinum is 
sandwiched between sheets of silver, to enable the whole to ke 
rolled out very thin; the silver is then dissolved off the platinum, 


facturing Co., Ltd.. at Trafford Park, Manchester. n 

The marriage took place at the Parish Church. Fortebe а 
Edinburgh, on October 28th, of Mr. Wa, Woon, electrical m 
telegraph superintendent. of the North British Railway, 955 
Miss Lucy Laidlaw, daughter of Mr. John Laidlaw, of Pt 
bello. The presents included a Silver rose bowl from Ue 
chief officials of the railway company, а silver Queen ay 
tea service from the electrical and telegraph staff, and ao 
of table silver from the railway electrical engineers c ^77 
land and Scotland. 


ee 
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. Councillor ALBERT GREEN, who is the new Mayor of Derby, 
is associated with the business of Mr. B. G. Hodges, electric 
wire manufacturer, of Derby, and with that of Messrs. T. H. 
Moon & Co., Ltd., electric wire manufacturers, of London. 

In the London Gazette for November 5th the following 
appears :—Territorial Foree.—Roval Garrison Artillery, Tyne 
Electrical Engineers. The undermentioned Second-]acu- 
tenants to be Temporary Lieutenants:—Wm. A. Souter; J. 
I’. S. Hunter; A. B. Williamson; J. R. Abbott; H. O. Roger- 
хоз; H. Sherlock; C. F. Scott; E. H. Gibbon; D. Myles; und 
p. B. C. Sutthery. 

Mr. WILLIAM Н, Situ, who has been connected with 
Messrs. Simplex Conduits, Ltd., for a good number of years, 
has been appointed as manager to that company for Liverpool 
district and Ireland. 

The Glasgow T.C. has appointed Bailie ALSTON convener 
of the Tranway Committee, with ex-Bailie W. M. Mowr- 
GOMERY vice-convener, and Bailie HANNAY as convener of the 
Electricity Committee, with ex-Bailie P. S. STEWART as vice- 
convener. 

Mr. J. M. Ralp, chief of the testing department at the 
works of the British Thomson-Houston Co., Lt., is leaving 
Jingland for the benefit of his health. 

Mr. HtGues HOWELLS, who was in charge of the electrical 
plant of the Powell-Duffryn Co., Ltd., at Bargoed, has pro- 
ceeded to the front for service with the Royal Flying Corps. 

Mr. BENJAMIN G. LAMME, the chief engineer to the Westing- 
house Electric & Manufacturing Co., Ltd., Pittsburg, has 
recently been appointed a member of the Naval Advisory 
Board, U.S.A. Mr. Lamme entered the employment of the 
American Westinghouse Co. in 1889, where for a period he 
occupied a post in the testing department; soon afterwards 
he took up design work, which he has since followed con- 
tinuously. The American company appointed Mr. Lamme to 
be assistant chief engineer in 1900, and he succeeded to his 
present office in 1903. In the development of alternating-cur- 
rent apparatus, including induction motors, polyphase genera- 
tors, rotary converters. and single-phase railway apparatus. 

Mr. Г.апипе has been in the front rank. He also performed 
pioneer work in the development of the first direct-current 
apparatus for railway lighting and power work. Among the 
ore prominent installations with which Mr. Damme has 
been identified may be mentioned the famous 5.00 0-H. p. 
revolving field Niagara Falls generators installed in 1895; the 
eingle-phase motor and generator equipment for the New 
York, New Haven and Hartford railroad; the Philadelphia- 
Paoli electrifieation of the Pennsylvania railroad, together 
with many other important installations. 

Councillor F. A. WanpLow, deputy chairman of the Sheffield 
City Council Electricity Committee, and a director of Messrs. 
Edgar Allen & Co., steel manufacturers, has been elected Lord 
Mayor of Sheffield. 

Mr. P. B. Smita, who has for more than three years been 
the outdoor representative of Messrs. Home & Rowland, elec- 
trical engineers, Charlton, London, S.E., has enlisted in the 
Royal Flying Corps. 


Roll of Honour.—Frivate JAMES RUSSELL, of the 7th 
Battalion Lancashire Fusiliers, formerly employed at the 
British Westinghouse Works, Trafford Park, has been suffer- 
ing from malarial fever, contracted at the Dardanelles, and 
is now on leave. i 

Private S. WHITE, of the 8th Battalion Lancashire Fusiliers, 
who has died at the Dardanelles, aged 19 years, was formerly 
employed at the General Electric Works, at Salford. 

Sapper Geo. WiTHINGTON, of the Royal Engineers, who has 
been killed in action, was prior to the war engaged with 
Messrs. Brook, Hirst & Co., electrical engineers, of North- 
gate, Chester. 

Pte. J. Crane, of the 2nd Border Regiment, who was en- 
gaged with Messrs. Browett, Lindley & Co., engineers, of 

atricroft, has been recommended for the Distinguished Con- 
duct Medal for conspicuous bravery on the battlefield on Julx 
95th. Under heavy shell fire, he rescued a number of men 
who had been buried in a trench. ; | 

Pte. SipxEY Geo. Stone, of the 2nd Worcestershire Regi- 
ment, who died from wounds received in action in France. 
was prior to the outbreak of war engaged with the British 
Thomson-Houston Co. Ltd., of Rugby. 

Corpl. К. W. GREEN, of the sth Berkshire Regiment. who 
wae on the staff of the Reading Electric Supply Co., Ltd., has 
been killed in action in France. 

Pte. Wm. WORRALL, of the 1/6th Staffordshire Regiment. 
who was until his enlistment at the outbreak of war with 
Messrs, Siemens, of Stafford, has died from wounds received 
iu action in France. 


Obituary.— MR. W. ALFRED REsTARICK.—The death 
is announced of Mr. Win. Alfred Restarick., assistant electrical 
overseer at Birkenhead Dockyard, and previously for 36 years 
» the electrical staff at Chatham Dockyard. He was 50 vears 
or age. 

MR. LEONARD Potrs.—The death is reported of Mr. Leonard 
Potts, Town Clerk of Poplar, who acted as hon. secretary to 
the Conference of Metropolitan boroughs owning electricity 
undertakings. f 

Mk. P. A. B. WIDENER.—The death of Mr. P. A. B. Widener, 
the Philadelphian traction magnate, at the age of 81 years, 
is reported. | | 

Carrain D. R. H. P. Saromons.—We. desire to tender to 
Sir David and Lady Salomons, of Broomhill, Tunbridge Wells, 


our sincere condolences in the loss of their only son, Captain 
David Reginald Herman Phillip Salomons, Royal Engineers, 
ord Kent Field Company. (T. F.), who has been drowned at 
seu. The late Captain Salomons was born in 1885 and was 
an M.A. of Caius College, Cambridge. There is now no heir 
to the baronetey. Sir David, who has always been intimately 
interested in electrical affairs, and who is at the present time 
president of the Electrical Trades’ “Benevolent Institution. 
шау be assured that among a very wide circle of friends and 
adinirers the deepest sympathy is felt with himself and Lady 
Sulomons in their severe bercavement. 

Lirut. N. G. Cromrrox.—We also tender our sympathy to 
Col. R. E. Crompton, of Thriplands, Kensington Court. Lieut. 
Nigel George Crompton, 89th Field Company, R.E. (attached 
l0lst Field Company), the Colonel’s younger son, was killed 

in action on November 5th. He was 27 years of age. 

CoLtoneL P. E. Husper.—On October 4th the well-known 
Swiss engineer, Colonel Р. E. IIuber, died at Zurich at the 
age of 79. He was the son of a silk manufacturer, and was 
educated at the newly-opened Polytechnic High School at 
Zurich, where he first aequired a bent towards mechanical 
engineering. After a short period with Sulzer's at Winter- 
thur, and Escher, Wyss in Zurich, as well as further studies 
in England and Belgiuin, in 1863 Huber founded an iron- 
works in partnership with an Englishman called Jackson, 
under the style of P. Е. Huber & Co., at Oerlikon, but it 
went into liquidation a few years later, and in 1872 passed 
over to another company in which Huber held a share. The 
latter in 1876 became the Oerlikon Machine Tool & Engine 
Works. As first president of the board of management, and 
later general manager, he soon brought the company up to a 
high standing, added iron and brass foundries and steel 
works, and in the middle eighties established an electrical 
department. A striking performance carried out by the 
Oerlikon Works, in conjunction with the A. E. G., in 1891, 
was the construction of the famous power transmission from 
Lauffen to the electrical exhibition at Frankfort-on-Main. Тр 
to 1894 Huber was managing director, and from then to 1911 
president of the board of management, of the Maschinen- 
fabrik Oerlikon, and from 1911 to his death he continued to 
be a member of the board. In addition to bringing the 
Oerlikon works up to their present high state of efficiency. 
Colonel Huber took an active interest in eeveral other under- 
takings, such as the Neuhausen Aluminium Co., of whose 
board of management he was president for many ears, and 
the Society of Swiss Enginebuilders, of which he was chair- 
man from the commencement. He was a man of high char- 
acter, great gifts, strong will, and good breeding, who pos. 
sessed in equal measure broad views and commercial foresight 
and prudence.—E.T.Z 


NEW COMPANIES REGISTERED. 


—— a aa — 


Telephone Manufacturing Co., Ltd. (142,023).—This com- 
pany was registered on November 2nd, with a capital of £25,000 in £i 
shares (10,000 7 per cent. cum. pref), to take over the business carried on 
by F. T. Jackson as the Telephone Manufacturing Co.,“ to carry on the 
business of making, selling, hiring out, buving, putting up, maintaining and 
working (so far as they lawfully can) private and other telephones and tele- 
graphs, etc. The subscribers (with one share each) are: F. T. Jackson, 
Hollingsworth Works, Martcll Road, West Dulwich, S.E., manufacturer; A. 
Stocken, 49, Leadenhall Street, E.C., solicitor. Private company. F. T 
Jackson is pormanent governing director. — Registered. office : 


Hoilingsworth 
Works, Martell Road, West Dulwich, S.E. 


——— vu | 
OFFIOIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Hong-Kong Tramway Co., Ltd.—A memorandum of satis- 
faction to the extent of £200 on September 7th and £300 on September 20th, 
1915, of trust deed dated July Ist, 1903, securing £195,000, has been filed. 


Bracuhy Falls and Metallurgical Syndicate, Ltd. (110,730). 
—Capital, 448,000 in £1 shares. Return dated December 30th, 1914 (filed 
June 4th, 1915). All shares taken up. 10s. 6d. per share called up; £25,200 
paid. Mortgages and charges: Nil. 


Chili Telephone Co., Ltd. (29,252c).—Capital, £360,000 
in £5 shares. Return dated July 28th, 1915. 66.000 shares taken up. 
220,000 paid; £110,000 considered as paid. Mortgages and charges: Nil. 


Crompton and Co., Ltd. (129,619).— Capital, £221,007 in 
4l shares (136,000 pref.) Return dated July 19th, 1915. 79,539 ord. and 
136,000 pref. shares taken up, of which 2,240 pref. have been forfeited. £l 
per share called up on 7 ord. and 75, 6d. per share on 133,760 pref; £50,788 
2з. 8d. paid (including £621 2s. 84. ud on 2,240 pref. shares forfeited); 
4,163,132. considered. as paid, being £l per share on 79.532 ord. and 12s. 6d. 
per share сп 133,760 pref. Mortgages and charges: £100,000 first mortgage 
debentures. 


D. P. Battery Co., Ltd. (44,084).—Capital, £10,000 in £1 


shares (4,996 A, 4,996 B.“ and & others). Return dated jule 21st, 1915. 
Ail shares taken up; £10,000 paid. Mortgages and charges: £12,000. 


Bray, Markham and Reiss, Ltd. (74.871).— Capital. 
200.000 in £l shares. Return dated July 16th, 1915. 9,250 shares taken up; 
S. Vo paid; 4:400 considered as paid. Mortgages and charges: Nil. 


W. А. and R. J. Jacobs, Ltd.—Particulars of 41.000 
debentures, created October 23rd. 1915, filed pursuant to Section 93 (3) of the 
Companies (Consolidation) Act, 1908, th: amount of the present. issue being 
C300. Property charged: The company's property, present and future, includ- 
ing uncalled capital. No trustees, 


Electro-Flex Steel Co., Ltd.—IJssue on October 26th, 1915. 
of £200 debentures, part of a series of which particulars. have already been 
filed, 
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CITY NOTES. 


Auckland Electric Tramways Co., Ltd. 


Mn. C. С. TEGETMEIER presided, on Monday, over the annual 
meeting of the company, held at Electrical Federation Offices, 
Kingsway. In proposing the adoption of the report, the 
CHAIRMAN, after referring to the absencé on active service of 
Capt. Leo Myers, a director, said this was the first time 
since the company started electrical running in 1902 that 
they had not been able to point to an increase, and generally 
-a large increase. The war had affected their business in 
Auckland, but a comparison with the previous year might be 
somewhat deceptive, because in that year they had the traffic 
brought about by the Auckland Exhibition to increase their 
receipts, and, on the other hand, the discontinuance of run- 
ning for 18 days during the strike. It was probable that the 
operation of those two causes upon their gross revenue was 
to counterbalance each other. The present uccounts covered 
a period of 11 months of war-time, and closely following upon 
the outbreak of hostilities there was a noticeable decline in 
the volume of traffic. The tendency in that direction became 
more pronounced as the year went on, and it was still con- 
tinuing. The more conservative policy adopted by the local 
authorities with regard to publie works, the restriction of 
building operations, the lessened attendance at the various 
places of amusement, and the almost entire absence of interest 
in football and other athletic sports, were all contributing 
causes. In view of all the adverse circumstances they had 
had to meet, it could not be expected that their receipts 
would show the same expansion as under normal conditions. 
The total traffic receipts showed a decrease of £3,908, the 
whole of which arose in respect of the motor omnibuses. The 
motor "buses were acquired specifically for the purpose of 
facilitating the exhibition traffic, and they proposed to dispose 
of them as soon as a suitable opportunity could be found. 
Power and running expenses amounted to £112,001, or a 
reduction of £6,039. 
lessened cost of coal as compared with the abnormal cost in 
the previous year, due to the strike. The running costs were 
somewhat higher, owing to the fact that a considerable pro- 
portion of the men were paid on a sliding ecale, increasing 
with length of service, and to a larger number of them attain- 
ing the maximum rate of pay. The increase in the rate for 
the year was about 24 per cent., the average raté paid to 
inotormen at the end of the year being very nearly ls. 3d. 
per hour, and to conductors close upon 1s. 1d. per hour. Those 
rates indicated the difference in the labour conditions pre- 
vailing in New Zealand and in this country, and they could 
quite realise that it required a very high average of receipts 
to enable them to pay such wages. On repairs and mainten- 
ance they had spent £38,851, £2,820 more than in the pre- 
ceding year; and in addition they spent £22,545 upon re- 
newals, the larger portion on the reconstruction of the 
permanent way. The latter amount was charged to the 
renewals and depreciation account, which had been created 
specially to meet such expenditure. A good deal of recon- 
struction work had still to be carried out upon the earlier 
constructed lines. During the past year they had restricted 
reconstruction expenditure to work that was immediately 
necessary, and they were stil pursuing that policy. A time 
came, however, when it was false economy to postpone re- 
construction, and it was essential that their renewals account 
should be adequate to meet the expenditure when the need 
arose. Out of last year's revenue they were allocating 
£92,500 to the renewals and depreciation account. The net 
result of the year was that the balance available for distribu- 
tion was £1,221 less than last year. The dividend upon the 
preference shares at £9,000 was unaltered, and they proposed 
to pay the same dividend of 15. 7d. per share for the year 
on the ordinary shares, but it would be paid less income-tax, 
instead of free of tax as they had done for the past three 
years. The effect of deducting the income-tax from the 
ordinary dividend was that the amount charged for rent, 
rates, and taxes was £3,562 less than if the dividend had 
been paid as usual. It was, unfortunately, the case that the 
company had to pay English income-tax upon the whole of 
its profits, notwithstanding the fact that they were earned 
exclusively, in New Zealand and were heavily taxed there. 
That was one of the many anomalies in connection with our 
income-tax law that pressed very hardly upon companies such 
as theirs, and which, in its ultimate effect, must be detri- 
mental] to the interests of the State. It was so far satis- 
factory to know that the Chancellor of the Exchequer recently 
stated that on the very first opportunity after the war the 
Governinent would devote themselves to making a reform in 
our income-tax laws, so perhaps they might look forward to 
scme redress in the future. On the whole, he thought they 
had good reason to congratulate themselves upon the resulta 
shown, and there was no reason to doubt that when the war 
was over, and the end we were fighting for was attained, 
the ше prosperity of the company would be resumed. 

Col. Burron seconded the motion, which was carried 


unanimously. 


That was mainly accounted for by the - 


Monterey Railway, Light & Power Co. 


IN a circular to the debenture-holders the directors state (sav: 
the Financial News) that, owing to the low rate of exchange 
prevailing between Monterey and London, it continues to te 
impossible for the company to provide the interest an tie 
debenture stock. While the directors regret that they do .: 
see any action that can usefully be taken in the interests ot 
the debenture stockholders, they are ready and willing to a- 
operate with the debenture stockholders in any course thought 
advisable in the common interests. There is not now апу 
court in Monterey exercising civil jurisdiction whose assist- 
ance’ could be sought in connection with the company’s cr 
the debenture stockholders’ affairs. The financial statements 
for 1914 are being prepared, and will shortly be presented t 
the shareholders for their annual meeting. The trustees, in à 
circular, say that in the existing conditions they feel that 
tuking any proceedings might greatly prejudice the best inter- 
ests of the company and the, debenture stockholders. 


Edison & Swan United Electric Light Co., Ltd. 


THE directors report that for the year ended June ‘wth, 1915. 
after providing for interest on both classes of debenture stock, 
and depreciation upon freehold properties and plant, there 
is а net profit of £14,147, plus £5,732 brought forward, makin; 
а total standing to the credit of profit and loss of £19.57, 
which the directors propose to deal with by transferring tw 
reserve account £15,000, and carrying! forward 44.879. As 
previously pointed out, it is absolutely essential in the 
interests of the company that a substantial reserve account 
be created and, for this reason, the directors regret that they 
are unable to recommend the payment of a dividend upon 
the shares. The increased turnover of the business, coupled 
with the rise in the cost of all raw materials and labour, have 
severely taxed the capital resources of the company during 
the past year, and additional working capital is required in 
consequence. This can only be provided out of profits, there- 
fore the directors recommend the allocation of the amount 
standing to the credit of profit and loss as above. The accounts 
show that marked progress has been made during the year. 
and the results would probably have been still more satis- 
factory had it not been for the abnormal rise in the price of 


‘raw materials, labour, and carriage. Whilst on the engineer- 


ing side of the works this extra cost has been partially met 
by a corresponding rise in selling values, the lamp side of the 
works has been materially affected, and, it being impossible 
to raise the selling price of drawn-wire lampe, the increased 
cost of manufacture has materially reduced the profit on sales. 
In spite of the difficulties attending the shipment of goods for 
abroad, the directors report that the export business, part- 
cularly to the British Colonies and India, has shown a marked 
increase, and they look for considerable development in this 
direction when times become normal. A resolution will be 
submitted to the annual meeting on November 18th for the 
purpose of electing to the board Mr. John Cross, who repre- 
sents parties holding a considerable interest in shares of the 
иш; and the board trust that shareholders will support 
this, 


Australia.—According to the Melbourne Age, the 
financial statement of the Hydro-Electric Power & Metallur- 
gical Co., Ltd., covering the period of five months ended July 
Jlst last shows an addition of £1,790 to the debit at profit 
and loss, which thereby is increased to £200,665. The out- 
goings for the term were £2,135, whilst income amounted to 
only £345. "The directors etate that the agreement with the 
Tasmanian Government stipulates for a supply of up to 10.000 
H.P., as required, from time to time, with provision for still 
further blocks as may be wanted. Plans and estimates for 
the working unit of the electrolytic zinc plant are being 


prepared. 


Buenos Aires Port and City Tramways Co., Ltd.— 
The accounts for the year to December 31st, 1914, have been 
issued, also further accounts made up to June 18th, 1915, on 
which date a receiver was appointed by the court. These 
show an operating profit of £6,191 for the five and a-half 
months, as against accrued interest on debentures, £13,781: 
sinking fund, £2,592; and interest on loans, £2,340. The 
directors are not able to say whether a scheme of reconstrne- 
tion will be formulated by the receiver or by the debenture- 
holders; but it is hoped that some proposal may not be long 
delayed which will be duly submitted to the shareholders.— 
Financial News. 


Metallic Seamless Tube Co., Ltd.—The report for 
the past vear states (says the Financial Times) that the net 
profit was £3,415, and £4,349 was brought forward. A dirvi- 
dend of 20 per cent., free of income-tax, is proposed, adding 
£3,000 to reserve, and carrying forward £1.612. 


British Ever-Readv Co., Ltd.—The directors have 
declared a dividend at the rate of 10 per cent. per annum on 
the preference and ordinary shares for the half-year to Sep- 
tember 30th. | 


British Electric Traction Co., Ltd. — A petition for 
confirming the reduction of capital from 44.000.000 to 
RUE is to be heard on November 16th before Mr. Jus 
tice Astbury. | 
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United Electric Tramways of Caracas, Ltd.—The 


Financial Times states that the directors’ report for the twelve 
months ended June 30th, 1915, states that the directors, fol- 
lowing the precedent of last year, consider it desirable that 
profits should as far as possible be again fully divided among 
the shareholders. The local company were therefore requested 
to declare, as last year, a dividend absorbing the whole of 
their net profits. After adding the balance forward, £1,206, 
the net revenue shows a disposable balance of £15,749, out 
of which the directors recommend a dividend for the year of 
7 per cent. and a bonus of 14 per cent: (less income-tax), 
which will absorb £14,450, leaving £1,299 to be carried for- 
ward. The profits of the local company (the whole capital 
of which is owned by this company) have been adversely 
affected by the European war, and it only requires the re- 
establishment of peace to enable the company to resume its 
prosperous career. The percentage of operating expenses 18 
51.88, which is 3.10 per cent. more than the previous year, 
due to the larger mileage run with less receipts. 


Cleveland Trust, Ltd.—Explaining the causes of the 
smaller profit of the Cleveland Trust, Ltd. (Middles- 
brough), at the annual ineeting on Monday, Mr. W. 
H. Hustler (vice-chairinan) said that one immediate cause 
was the unfortunate result of the war upon their electric 
lighting undertaking at Saltburn-by-the-Sea. They had been 
adversely affected in this respect a year ago, and he was 
afraid they would not have to look for profit from that source 
so long as the lighting restrictions continued. А dividend of 
5 per cent. was declared. 


“Z” Electric Lamp Manufacturing Co., Ltd.—A 
petition for confirming the reduction of capital from £150,000 
h 5 is to be heard on November 16th before Mr. Justice 

stbury. 


Calcutta Electric Supply Corporation, Ltd.—The 
number of units sold to consumers during the four weeks 
ended August 27th, 1915, amounted to 2,051,304, compared 
with 1,501,589 in the corresponding four weeks of 1914; and 
during the five weeks ended October Ist the number was 
2,618,836 units, compared with 1,811,089 in the corresponding 
five week of 1914. 

Nairobi Electric Light and Power Co., Ltd.—At an 
extraordinary general meeting, held on Wednesday at the 
offices, 30, Mark Lane, E. C., Sir Stanley Edwards presiding, 
a resolution was passed increasing the capital of the company 
from £30,000 to £50,000 by the issue of 20,000 new ordinary 
shares of £1 each. 


Cape Electric Tramways, Ltd.—Dividend. 5 per 
cent., less tax. 


STOCES AND SHARES. 


TUESDAY EVENING. 


Stock Exchange business keeps good. It is necessary to 
explain that the word is used more or less relatively, but 
instead of about 25 per cent. of the members of the Stock 
Exchange paying their office expenses, the proportion during 
the past fortnight has probably risen to twice as much. It 
may be replied that the latter performance is not particularly 
brilliant, but, anyway, the stockbroker comforts himself with 
the reflection that things are not so bad as they were. 

The Home Railway market is one of the firmest. Throwing 
off its long-protracted depression and = stagnation, it has 
suddenly assumed a place amongst the progressive markete, 
and its prices have gone ahead in a fashion somewhat be- 
wildering to those who do not appreciate how very small an 
amount of demand or supply 1з needful nowadays to bring 
about quite substantial movements in prices. 

Other things, however, are also good. Peace rumours are 
said to lie at the root of the advance; perhaps the verb is 
appropriate, because nobody believes that Germany is so far 
exhausted as to sue for peace yet. At the same time, the 
Stock Exchange opinion favours the idea that the latest 
Berbian diversion, dreadful aa it is for our heroic little ally, 
is scarcely more than a fresh flounder of the crippled giant in 
his net, and a desperate struggle to place his precarious 
footing in a position secure enough to enable him to treat for 
peace with the expectation of getting better terms than he 
could possibly hope for by simply taking the present Eastern 
and Western fronts into account. 

The investor goes on buying shares day by day, and, it 
seems surprising to note, the spirit of speculation is beginning 
to revive. People are once more anxious to get as many 
shares as they can for as little money aa possible; and the 
readiness to take risks argues that there is plenty of capital 
availible. In the United States, gambling in stocks and 
shares goes on apace, and the economists look askance at the 
huge quantity of British gold which is being imported into 
the country, and which experience teaches will have the 
eflect of accelerating gambling, and raising the prices of 
commodities, with everything else. 


Electricity markete are feeling the changed conditions of 

usiness principally through the medium of the Brazilian- 
Canadian-Mexican group of securities. In Mexicans, the halt 
which was called last week is etill operative, although the 
strength of most of the stocks and shares connected with the 
country is surprisingly well maintained. Another hiatus haa 
occurred in the receipt of news from Mexico, so that nobody 
quite knows what is happening there. ‘Ihe Monterey Rail- 
way, Light & Power Co, has notified its debenture stockholders 
that the collapse in exchange has rendered it impossible to 
transmit funds to Europe, except at a loss. The directors, 
therefore, consider it best to let earnings accumulate until 
normal conditions are restored, and we take it that proprietors 
will raise no objection to such a course. Brazilian utility 
bonds are good, and one of the features of the week is a 
forward movement in most securities connected with Brazil. 

Canadian issues move irregularly. New York operators 
put down prices on Monday last upon the publication of the 
terms of the United States Note to this country. There stood 
a group of Stock Exchange men discussing the Note, and 
one of them clinched the tenour of the argument with the 
remark. that it was surprising what a lot of letters answered 
themselves if they remained long enough in the pocket. 
There is a good deal of amusement in the Stock Exchange at 
the tone of the American Government's demands. 
The London Supply Companies show a dullish front, so far 
us the market in thein is concerned. The market is not even 
ussisted by the remarkably small falling-off displayed in the 
electric lighting bill of the City Corporation in respect of 
the latest period for which the figures are announced. The 
ratepayer in various parts may wonder why the lighting 
authorities do not put in smaller lamps, which consume less 
eudrrent and BN subdued illumination, rather than continue 
to take a full supply of current, and to obscure the glaes. 
From the shareholder’s point of view, the latter is doubtless 
the more excellent way; but from the economical aspect, the 
former looks preferable, on the face of it. We understand that 
the important London companies are holding joint meetings, . 
with a view to finding some system whereby one could help 
another should it become necessary in the case of fire. 

Half-a-dozen falla have taken place in the leading ordinary 
and preference shares, Kensington ordinary and St. James’ 
preference have both declined to 6. Westminster ordinary and 
St. James’ ordinary are each 64. There are a few shares on 
offer in this group, and, as we have noted before, buyers 
require a good deal of tempting before they will put money 
into electrical eupply shares nowadays. 

The telegraph division is firm. A little speculation sprang 
up in West Indian and Panama shares, buyers giving 23s. 6d. 
for thein, induced thereto by the dividend announcement 
already mentioned here in our two previous issues. Globe 
ordinary and preference have repeated their previous rises of 
3. Eastern ordinary and Western shares are both better. 
New York Telephone bonds remain at 100, at which they 
are too dear. 

Substantial improvement in Anglo-Argentine Tramways 
issues is the principal feature amongst the foreign list. The 
three debenture issues of both classes of preference shares 
have advanced, the latter class showing a rise of 58. apiece. 
Confidence is steadily returning to the Argentine Republic, 
and it is argued, justifiably enough, that the Anglo-Argentine 
Tramways securities make good speculative investments. 
Taking the quintet of stocks which we quote, it will be 
noticed that the average return runs out to 62 per cent. on 
the money. At last week's prices, it would have come to a 
little over 7 per cent. 

At the Auckland Electric Tramways meeting, held on Mon- 
day, the chairman referred to the harsh incidence of the 
income-tax upon profits in the concern, pointing out that the 
company had to pay very heavy taxes in New Zealand and 
at the saine time, further taxes on this side. This is ono of 
the many cases in which there would seem to be room for 
useful modification—at any rate, when peace is restored. 

Babeocks are strong at 24, regaining twice as much aa thoy 
lost last week; the shares are being bought from the provinces, 
where investors usually know what they are doing. Castner- 
Kellners are also firm; and it may be mentioned, incidentally, 
that the 44 per cent. debenture stock changed hands early 
this week at 964, at which it seems distinctly expensive. 
Henleys are better at 124. but Callenders ure called lower at 
104. The improvement in Telegraph Constructions 19 con. 
tinued, the price rising another 10s. to 33. | ME 

The rubber market is decidedly good. Business is active, 
and many of the leading shares are keeping pace with the 
price of the product as it eteadily hardens. e Armament 
group, too, is elightly better, though business remains quiet. 
There js further strength amongst copper shares, due to the 
ешн demand for the copper stocks popular on the other 
side. 

In Harper's Magazine this month a writer on The City 
of the Future declares that, by then, Synthetic rubber has 
arrived. The city traffic is entirely electrical. Trucks and 
motors speed swiftly without odour or noise; they are charged 
with power at the great central station in off-peak hours. 
Cooking is done on electric stoves. Electric trains have 
annihilated space. Balanced by gyroscopes, they. speed af 
200 miles an hour on a single rail." It is a little depressing 
to learn, after all this, that in man there is little left that 
elemental, and that the laughter of children is more rare. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Номв BLECTRIOIY Оомрлитив, 


Price 
Dividend, Nov. 9, Rise or fall Yield 
1911. 6. thie week, p. o. 


191 
Brompton Ordinary... ee ee 10 3. — 4618 4 
do. 1 рек cent. Pref. ee ce 7 т TE 5 0 0 
Cross oe ег = 1 2 10 
do. do. do. Pref. ee } 8 -— 6 0 0 
do, do. Оњу Рте L] ee ee — 6 8 1 
do. á е ee өө ee oe 50 == 6 0 0 
ee eo ee oe oe b 9 44 ** b 17 8 
43 е өө oe es 44 B — 5 8 6 
do. do, 6 cent, Pref, ee 6 1 — 5 11 4 
do. do, eb. eo ee е» 5 100 = 5 0 0 
do. do. 4à Deb. ee ee 44 85 — b 6 0 
Oounty ot London ee ee ee q 10 — 3 0 0 
o. до, 6 per cent. Pref... 6 10} — 5 17 8 
do. do. 14% Deb. ee ee d 90 — 6 0 0 
K do. e %па Deb. ee ee 9 р ха — n 4 0 0 
ensington rdinary ee ee oe == 
London Electric .. as oe — 4 d — 8 8 4 
do. do. 8 per cent. Pref. .. 6 4 — 4 7139 
do. e 4 е oo ee ee 4 60 = b 0 0 
Metropolitan ee se ee ee s = 1 15 i 1 
йо, er cent, Pref. T — 6 00 
do. e в ee ee oe 85 — b 6 0 
do. De ° eo ee ee 70 Б 0 0 
8%. James’ and Pall Mall . we 10 64 — i 1 18 10 
do. do. do, 7 per cent. Pref. 1 6 — 4 616 8 
do. do. do. 84 өр, ве oe 8 10 — 6 0 0 
South London ee ee oe ee 5 1 == 6 19 0 
South Metropolitan Pref.  .. e 07 1 — 614 0 
Westmins т Ordinary ee ee oo 9 T 1 6 18 6 
do, $3 Pret. ев [EJ tee 4 — è б 9 0 
Э TELEGRAPHS AND TELEPHONES. 
Anglo-Am. Tel, Pref, ee ee oe 6 101 ха ` = 5 18 0 
do. Def. oe ee 14 98 + 2 610 5 
Chile Tel hone oe ee ee ве 8 64 — 6 8 0 
Guba Bub. eo ee ee ee 6 8 — 6 5 0 
do. ‘el. . oe е . 10 16 == 6 18 4 
Hastern Extension T А ee 1 112 == *6 16 2 
: 0. b. es ee 4 80 — 6 0 Ü 
Wastern Tel. Ord... .. .. .. 7 123 41 *6 18 0 
do. Bà t. ee ee ee 84 66 -— b 6 0 
do. 4 Deb. ee eo ве 4 — 4 18 0 
Globe Tel, and Т. Ord. .. - æ. 6 1 +$ *6 18 9 
do. Pre о ое ee oe 6 1 + à b 17 1 
Gt. Northern Tel, ee eo oe 22 — 6 il 4 
Indo-Huropean oe oe oe ee 18 46 xd == 6 18 4 
ee ee ee oe oe 10 14 TM 6 8 0 
New York Tel, 4. • oo oe oe 4$ 100 -— 4 10 0 
Oriental Telephone Ord. sa . 10 17 — 5 8 1 
do. ч Pre е oe oe 6 — 6 17 2 
Tel. B t Deb. ee ee oe ee 4 80 X 6 0 0 
United 0 Plate Tel. eo ee ee 8 6 =. *8 3 6 
do. et. ee ee 6 4 — 6 @ 4 
ар snd “сщ eo ee ee - 3 — i 5 Ji 9 
rn Te ogra ee ee oe + 4 
do, 4 Deb, ee ee 4 80 — 6 0 0 
Some Ras. 

Central London, Ord. Assented ee 4 68 ж 5 16 0 
M litan ee ee eo + 8 4 18 0 

do. District .. ... .. N 144 . 41 Nil 

Unde Bl .. Nil 1 + Nil 

do. " A ЕЕ . ae il 5j- + • Nil 
do, do. Income oe 6 nà +1 2 6 8 

| Fongien Талмыз, &o, 
Adelaide Bap. 6 r oent, Pret. oe 6 b =з 6 0 0 
Ай 1 do. 5 Deb. P Pref, ee 6 97 -=n 5 : 8 
glo-arg. Trams, First i vs + 
do. £ndPref. ..  .. et + | 8 9 2 
e ш a P$ D HI 
0. . . еә + ! 

do. ре ee ee 5 76 + 1 ` 6 11 7 
Brasil Tractions oe oe ee oe 84 57 xd — i 6 1 9 
Bombay Blectrio Pref, ee oe ee 6 1 => b 19 1 
do. 4 Deb. ee ee " 81 == б 8 0 

Mexico Trams oe ee ee ee N B4 тте Nil 

do, 5 per cent, Bonds ee — 50 = N il 

do. Р of, ess е ee — 44 — Nil 

Nexioan Light mon ee oe Nil 80 — Nil 

do. Pref. oe eo ee 40 — Nu 

do. ist Bonds oe oe mE £0 — -a 

MANUFACTURING COMPANIBS. 

Babcock & Wilooz o о . lí + $ 645 
British Aluminium Ord. ee ee Б 1 — 4 14 1 
йо. Pref. oe ee 6 mad 6 9 9 
British Insulated Ord. oe ee oe 15 1 = 7 8 2 
do. Pref. ee oe ee 6 — 6 2 9 
British Westin house Pret, ев ве 7% 2 me 8 10 8 
do, 4 eee ee ee ee 4 72 ROS 6 11 1 
do. 6 р, lien ee ee ee 6 101 — b 18 0 
Callenders oe ae ee ee es 15 10 — i 7 2 10 
do. 6 Prel.. e ee ees ee 6 4 — b 11 8 
do. Deb. ee ee ee #4 99 — 4 17 9 
Castner-K: | .. ee ee ee 15 61/. — 4 18 6 

Edison & Swan, 28 pd. ee oe ee Nil 10/- — Nil 

do. do, fully d es ee Nil. 1 -— Nil 
do. do. 4 De е oo ee ee 4 И 57 г" 1 0 Г 
do. do. 5 % Deb. ee ee 6 60 еә 8 6 8 
Electric Construction ee ee ee 6 18/ n -— 9 4 8 
do. et, ee ee 3 19/9 = 1 1 4 
Gen. Eleo. Pret. ee ee . ee 6 — 6 6 4 
Henley ss ò А o 90 +$ *8 19 4 
do. Pref. ee ee ee ee 4 == 5 0 0 
. Deb. ee ce ee .. ` 92 == 4 17 9 
India-Rubber ee ee oe ee б 1 — 6 5 0 
Telegraph Ооп, .. .. .. of 9 + $ *8 8 8 


* Allowance made for dividends being paid free of income-tax. 


Amazon Telegraph Co., Ltd.—The gross revenue for 
the year ended June 30th, 1915, amounted to £57,933, and the 
working expenses to £34,938. After providing £22,888 for 
debenture interest and sinking fund, there remains £107, plus 
£5,840 о! forward, making the balance to be carried 
forward £5,947.—Annual meeting: November 16th. 


MARKET QUOTATIONS. 


IT should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 


and they may vary acoording to quantities and other circumstances, 


Wednesday, November 10th. 


Latest 
Price. 


CHEMICALS, д6. 


a Acid, eons m e. per сті, 
& Г] Ni ee ee п 

»" Oxalio ee ве ee per lb. 
a Ammoniac Sal ee oe ce м 
а Ammonia, Muriate (large crystal) рет ton 


a Bleach powder oe ee oo 
a Bisulphi e of Carbon oe se 


- 


" 
" 
и 
и 
и 
м 
eroxid oe м 
e Methylated Spirit .. ee „ per 
8 seium, per 
a Potash, Caustic (88/00 ) eo per 
Chlorate ee ee ee per lb, 
Perchlorate oe ee м 
а Potassium, Cyanide (98/100 95) .. м 
(for mining purposes only) 
e Mame 7 2 
B abe о | .. ee 
a Sulphur, Sablimed Flowers ee м 
8 s Recovered oo өө м 
а й Lom "T . 
a Soda, Caustic ы ола %) oe и 
а м Oblorate эө өө ee per lb, 
а ee ee 
s Bodiam Bichromate, casks — .. per lb. 


METALS, &o, 
b Aluminium ёв, in ton lots .. per ton 
@ ‚ in ton lots 
(1 to 14 8. W.G.) = 
Sheet, in ton so и Е 
м ee ee 
c Brass (rolled metal to 19° basis) per 1р, 1A to 1/13 . inc. 
c „ Tubes (solid drawn) æ% n 1/3 to 1/2 d. inc. 
© м Wire, basis е 0 " 1/1 to 1/1% ee 
c Copper Tubos (solid drawn) .. " 1/14 to 1/3 3d. inc. 
& ы Bars (best selected) .. рег ton £4 inc. 
g “ heet oe oe oe и £107 #4 inc. 
g и (ЕЮ! ee le) ee ° и ar 221008 
d ectrolytic Bars ee м ше 
d x » Sheets .. u £109 £2 10 inc. 
2 2 я И.О. Wire per Ib 11130 oa. Ane 
d м n . per 1р, в ud. inc. 
f Bbonite Rod ee oe ee n üj- °з 
РА n Sh ee ee ee n 9/6 ee 
n Bil Wire oe ee " 110 ee 
h Gutta-percha, fine.. oo ee и eno D" 
В India-rabber, fine .. ee " 2/71 2d. inc. 
i Iron (Cleveland warrants) .. pet ton 67, P 
1 » W spal, No, 8, P.O. qual, " PE 
g Lead, Eng sh Pig’.. oe ee м £95 15 m 
g ury ee өө ` oe eo per bot, £16 15 20/- inc. 
e Mice (in original cases) small .. per Ib. 6d. to BJ. T 
€ n, „ » medium и 70 $0 14, ор 
е өө м > 
o Nickel, sheet, wire, o. и Nom, 
э Phosphor Bronse, plain и š 
6 Platinum eo е = ee ee per 08, 198/. 
9 . s.» ber lb. dis 
Р Steel agn I8 oo ee DOr 
g Tin, Blook 35 


) 
W 2 1 60 10 ee ee ID. 
2 Wules Ant friction Motels с Der icu = 
Ё Sino, Bh'$ (Vieille Montagne bnd. ü Nom, 


a G. Boor & Co. 
b The British Aluminium Co., Lid. 1 Bolling & Lowe. 

с Thos. Bolton & Sons, Lid. k Morris Ashby, Ltd. 

d Frederick Smith & Со. 1 Richard Johnson & Nephew, Lied. 


e F. в & Bons. n P. Ormiston & 

f India-Rubber, Gutta-Percha and o Johnson, Matthey & Co., Led. 
Telegraph Works Co., Lid. p 

g James & Bhakspeare. г W. F. Dennis & Oo. 


The Belgian Buenos Aires Tramways.—lIt is stated 
that the Compagnie Générale de Tramways de Buenos Aires. 
of Brussels, will be unable to pay any dividend on the ordinary 
shares this year, this result contrasting with a distribution of 
6$ per cent. a year ago. The omission is attributed to the 
circumstance that the Anglo-Argentine Tramways Co., which 
is said to be controlled by the Belgian company, carried for- 
ward the whole of the net profits of £96,000 earned in 1914 in 
order to meet, as occasion might arise, the.company's obliga- 
tions in regard to the holders of the 5 per cent. cumulative 
preference shares of the first and second series. It is true 
that the Belgian company owns 189,612 preference shares of 
the first series and 399,581 of the second, but the dividends 
resulting therefrom only render it possible for the company 
to defray, besides the general expenses, the. interest and 
1 charges on its loans, which absorbed £91,000 in 
1914. 
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DECIMAL COINAGE AND THE METRIC 
SYSTEM. 


(Continued from page 552.) 

Probably in no branch of industry would the bene- 
fits of the metric system be more marked than in 
engineering works. To begin with, drawings would 
be figured. in millimetres throughout, and there 
would be no necessity to mark feet and inches, with 
ihe constant liability to error that at present exists 
through the confusion of ticks with hgures. How 
easily 114 can be mistaken for 114 or 11{°; 
or 1 3/16 can become 13/16, and so on. How many 
errors are made in adding up a series of dimensions 
containing eighths, sixteenths, and thirty-seconds. 
Цом long does it take to find, say, 23/32 on the 
rule? If calculations have to be inade, fractions 
must often first be reduced to decimals, or volumin- 
ous tables be consulted. It is sometimes argued that 
mistakes may easily be made in placing the decimal 
point; more often than not, no decimal point 15 re- 
quired, but if a mistake is made it 1s so great— 
tenfold—that the error is generally obvious. For 
instance, suppose the gauge of a railway were given 
as 14.3 ‘metres, or 143 metres, instead of 1.43 m. 
(=.4 ft. 83 in.). Who would be misled ? Similarly, 
suppose the length of a rail were stated as go m. 
instead of 9 m would the error not be obvious? 
The liability to error would not be even as great 
as under present conditions. The ease of taking out 
quantities, which has been already mentioned, would 
confer an enormous gain upon draughtsmen. 

It might be anticipated that difficulty would ре 
experienced in getting workmen to adopt the metric 
system. This, however, has been proved by actual 
experience to be an unfounded belief. Messrs. 
Willans & Robinson have for years used the metric 
system for their foreign trade, side by side with 
British measures, and no difficulty has been experi- 
enced; they have adopted the metric system also for 
the manufacture of steam turbines. No new tools 
were necessary on account of the adoption of the 
metric system. Again, the 
Works, U.S.A., made 20 locomotives for a French 
company to metric measures; 19,000 American work- 
men were affected, and were enthusiastically in 
favour of the metric system. The Paris-Orleans 
Railway Co. furnished the drawings, 500 in number, 
representing 10,000 different parts; the work was to 
be done in six months, and it was impossible to make 
new drawings. In a few days six draughtsmen 
working on the locomotives, and four on the ten- 
ders, had got out the shop drawings; the companv 
purchased metric standards, made metric gauges and 
templets, and supplied the men with metre rules 
graduated to millimetres. The dimensions were all 
in millimetres, without any reference to the old 
system. Not a mistake was made, and the work was 
satisfactorily accomplished. There was no trouble 
with the men, artd the superintendent of the works, 
Mr. S. M. Vauclain, was converted to the metric 
system. 

The limit-gauge system, so extensively employed 
in engineering works nowadays, is independent of 
the system of units; it is immaterial to the workman 
whether his gauge is exact millimetres or inches— 
he need not know its dimensions at all. In either 
case the dimensions are almost certain to be ex- 
pressed in decimals. Lathes, milling machines, 
boring machines, etc., need no alteration at all for 
use with the metric system; templets are easily 
altered, if necessary, but how often would any altera- 
tion be required?’ In any case, templets wear out, 
and have to be replaced. It is easy to alter bushings 
in jigs. Few measurements, except those where an 
exact fit is reauired, are accurately worked to, so 
that the elaborate calculations sometimes put for- 
ward to show the difficulty of expressing British 
standard dimensions in millimetres are beside the 
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mark; usually the nearest millimetre is sufficiently 
accurate. Carpenters and joiners are not parti- 
cular to an eighth, and in pattern-making rule-of- | 
thumb allowance for shrinkage would swallow up 
many millimetres. Standard screw-threads, unless 
over I inch in diameter, are rarely cut in the ordinary 
lathe; they are cut with taps and dies which are 
of fixed dimensions, and it does not matter in 
the least that they will, no doubt, continue to be 
cut to inch standards. British Association Standard 
threads, adopted by the Standards Committee, are 
tabled only i in metric units—rare foresight !—but we 
never hear of anv trouble due to the confusion be- 
tween inches and millimetres. Metric micrometers 
are conveniently made with two revolutions per milli- 
metre, reading to 1/100 mm.; but inch micrometers 
have to be made with 40: revolutions to the inch, and 
25 divisions to the circle, or some such awkward 
arrangement involving much mental effort and 
liability to error. The 1/100 mm. is а finer. and 
therefore better unit than the 1/1,000 inch, which 
is 24 times as coarse. 

As for engineering calculations, the advantage is 
so enormously on the side of the metric system "that 
it is hardly worth discussing. In the design of elec- 
trical machinery it is far easier to convert all the 
British measurements into metric units, work out 
the calculations, and convert back again, than to 
adhere to the British measures. This is indeed a com- 
mon practice in electrical work. The opinion of 
Mr. C. P. Steinmetz, the distinguished American 
mathematician and engineer, is worth quoting 
in full. At the commencement of a paper on.the 
"Steam Path of the Turbine," read before the 
American Society of Mechanical Engineers, he 
says :— 

In the following, the metric system of units will 
be used throughout, since the incongruous mixture 
of heterogeneous units, called the English system, 
requires so many reduction factors, that it can con- 
veniently be used only in a narrow range of 
mechanical calculations, by memorising reduction 
factors; but where the investigation extends over 
several branches of science, as mechanics, thermo- 
dynamics, and electrical engineering, the English: 
system is so cumbersome, that it is far simpler to 
translate the premises into the metric system, carry 
out the work in the metric svstem, and translate the 
result back into the English sy stem, if so desired.’ 

Sir Frederick Bramwell has often been quoted in 
favour of the existing system, which, he claimed, 
was the best for mental arithmetic; but he possessed 
altogether exceptional powers in this respect, and 
it is a poor argument that, because he was proficient 
in mental arithmetic, we should put up with thc 
innumerable disadvantages of the British. units. 
Moreover, he mistook the metric system for the 
decimal system. Users of metric units are in no 
way tied to the use of decimals: they use vulgar 
fractions whenever these suit their purpose better. 
and thev claim the use of Sir Frederick Bramwell's 
short cuts as well as their own. On the ofher hand. 
Sir Benjamin Baker, an engineer of no less emin- 
ence, and of great experience in the use of the metric 
system, said that the latter was '* incomparablv 
simpler“; the difference was simply marvellous!’ 

No English engineer can possibly object to the 
metric system on the score of ''a string of deci- 
mals“; on the one hand, he already uses the mil, or 
thousandth of an inch, habitually, and on occasion 
expresses his dimensions in ten-thousandths—-four 
decimal places! The same measurements can be 
expressed in millimetres and decimals to three deci- 
mal places only, to a higher degree of accuracy, and 
to two decimal places with a degree of accuracy 
which cannot be exceeded in practical work (4/10,000 
in.), excent in the very finest operations. 

It would seem advantageous to give an actuai 
example of a working drawing figured on the metric 
system, for the purpose of comparison with the 
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English system, as probably few of our readers have 
seen or had occasion to prepare two such drawings; 
we therefore reproduce a drawing which is given 
in Prof. Follows’s '' Dictionary of Mechanical Draw- 
ing " as an example of the best way of dimensioning 
a drawing, in terms of feet and inches, and the same 
drawing with the same dimensions translated into 
metric measures. Although the latter are taken to 
only one place of decimals, 18 out of the 28 different 
dimensions are correct to less than one mil (one- 
thousandth of an inch); 24 are correct within two 
mils; and of the remaining four, two are just over 
two mils too large, whilst the other two, which are 
of no consequence whatever (being the radii of 


\ 

if only to refute the common but groundless argu. 
ment that the metric equivalents necessitate “a 
string of decimals.” We may mention that the thou- 
sandth of a millimetre is much used їп measurements 
of high precision, as of the wave-length of light, and 
is called the micron; one mil (1/1.000th of an inch 
= 25 microns. 

The reason why the inaccuracy due to taking the 
nearest tenth of a millimetre never exceeds about : 
mils, and averages about 1 mil, is obvious; the 
greatest error that need be incurred is 50 microns, 
which is less than 2 mils. If greater accuracy were 
needed, it would never be necessary to use more 
than two places of decimals, as this would give the 
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fillets), are only taken to the nearest millimetre, and, 
therefore, are respectively .007 and .o14 in. too small. 
Disregarding these fillets, there is not a single 
dimension where a fit is required which is as much 
as one mil inaccurate, and not a single dimension 
which is as much as .0021 in. out. To prove these 
statements, we give a table showing the inch mea- 
surement, the metric equivalent to thousandths of 
a millimetre, the figure used on the drawing, and 
the resulting error expressed in terms of the inch. 
We believe this comparison is worth careful study. 


Dimensicn Equivalent Approx. equiv. Error 


| 
in inches. | in mm. in mm. in inches. 
: | | | hes See e 8 e 

41* | 114298 114˙3 + 00008 
51 | 146048 | 1460 — '00189 
bi* | 149/228 | 149 2 — 00090 
6 | 152°397 | 1524 + 00012 
63° | 161922 1561˙9 — 00087 
63 00. 171447 | 17155 + 00209 
4 101598 | 1016 + 00008 
T | 88 899 889 + 00004 
433 116 679 116˙7 + 00083 
9 | 228'596 228˙6 + 00016 
4i | 123823 1238 — *00090 
144 | 368 293 368˙3 + 00028 
43 | 120°648 120˙7 i 00205 
4} | 111123 1111. — '00090 
7] 200˙022 200˙0 — 00087 
43 | 126-204 126 2 — 00016 
104 | 273045 273˙0 — 00177 

14 | 38100 i 381 0 
23 bs 584983 | 5850 + 00067 
5418 | — 1,895386 | 1,895 4 + 00055 
2025 — | 521833 | 5278 — 00130 
bi | 33:348 | 133:3 — 00189 
9ft.2iin. | 2,813049 | 2,8180 — 60193 
945 | 229:890 | 229°4 + 00039 
204 : 514 340 ! 5148 — '00158 
364 | 927 088 | 927 | + 00067 
! | 6:350 | 6 — 14 
! | 3:175 | 3 — ‘007 


* Dimension t» fit other part of machine. 


equivalent a maximum error of 1 mil, and an average 
error but little exceeding one ten-thousandth of an 
inch. In the case of the four dimensions that must 
fit other parts, one is the diameter of the journals. 
and happens to be right to less than the ten-thou- 
sandth part of an inch, though a whole mil would 
not matter in this instance. The other three should 
be close fits; one of them is almost exact, the others 
both show a deficiency of nearly one mil, and mig! 
with advantage be taken to the second decimal place. 

It will be noticed that Prof. Follows uses such 
dimensions as 364 in. and 9 ft. 22 in. on the same 
drawing. This, however, is nothing to what can be 
done in inch measurements, as we shall show; but 
before leaving this drawing, we commend to the 
notice of our readers the series of dimensions which 
must add up to 54 15/16 between the journals, and 
invite them to perform the addition, first in inch 
measurements, and afterwards with millimetres. The 
latter we have done mentally with ease; we defy any 
reader to add up the inch measurements in the same 
way, without a mistake, in twice the time. There !s 
nothing exceptional about the drawing, which was 
selected merely for convenience, as a typical case. 
and without the slightest regard to the values of tlie 
dimensions. 

(To be continued. ) 


Ozonair. — Messrs. OzoNarR, LTD., have recently 
received a further order from the London Electric Railway for 
“Ozair” plant. The present installation is destined for the 
Leicester Square station of the Charing C. oss, Euston and Hamp 
stead Tuba, where it will be in operation shortly, It constitutes 
the 17th installation supplied to the London Tube Railways bY 
Messrs, Oz nair, Ltd., and this testifies to the success and popularity 
of their system of purifying air by the addition of small quantities 
of pureozone, which can be applied equally to the factory. the 
Office, or the hcme. 
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THE RELATION OF SCIENCE TO PRACTICE 
IN ENGINEERING. 


DEALING with this subject as President of the LIVERPOOL 
ENGINEERING SOC Dr, Pror. E. W. MAROHANT delivered an 
interesting address, of which the following is an abstract :— 

It is to the application of scientific method and the development 
of technical instruction that Germany owes the position she has 
attained in engineering constructional work during the past 20 
years. There is little doubt that if we are to retain the pre- 
eminent position we have occupied in engineering manufacture 
and construction, it will be necessary for us to work by scientific 
methods, and, by applying the scientific knowledge we have gained 
of the quality and strength of material, to cheapen and improve 
the construction of engineering work. To illustrate the effect of 
scientiflo study in direction only, itis sufficient to compare the 
cost of electrical t with what it was 20 yearsago. A normal 
figure for static transfotmers was £2 10е. per KW., now, a large 
transformer can be built for 10s. per Kw. This reduction in price 
is due to two things; the discovery of alloyed steel, which has a 
much higher electrical resistance than ordinary transformer iron, 

and magnetic qualities very little inferior, which has enabled a 
. smaller iron section to be used; and, secondly, to the scientific 
study of the most effective method of getting rid of the waste 
heat, which has enabled an enormous inorease in the size of unit 
to be effected. | 

The laboratory attached to a college or university has usually 
limited facilities for large scale engineering research; it must 
deal in principles and theories, which are really fundamental, 
Researches of this kind naturally divide into three groups :— 

l. Investigation of the properties of materials used in engi- 


n g. 
2. Investigation of apparatus and machines, their origination 
and design. 

3. Investigation of a more physical kind on new phenomena, with 
a view to their development for practical use. 

All these fields of research are vast in extent, and their 
exploration is only 

1. The eesential material for electrical engineers is copper, which 
forms a considerable peroentage of the weight of all electrical 
machinery. The quality of greatest importanoe is its electrical 
conduotivity, and it is interesting to note that all the copper used 
nowadays for electrical p is of 2 or 3 per cent. better con- 
ductivity than the purest copper Mathiessen could produce in his 
laboratory. The improvement in tbis material has been due entirely 
to the oareful scientific study of its properties, and to the applica- 
tjon of electrolytic purification in the final stages of manufacture. 
The study of copper conductivity showed that the presenoe of a very 
small amount of impurity was sufficient to cause a decrease of con- 
ductivity out of all propottion to ita amount, For example, traces 
of arsenic reduce the conductivity by 40 per cent., 0'1 per cent. of 
phosphorous reduces the conductivity by 30 per cent. Such facts as 
these showed the way in which the highest conductivity could be 
obtained. Copper of high tensile strength also (80 tons per tq. in.) 
is very common with small wires. А similar study is now going 
on with aluminium, a metal of which the mechanical qualities are 
comparatively poor, and the result already has been to place 
aluminium in the field as a serious rival of copper for many pur- 
poses. This has partly been due to the reduction in price caused 
by improved methods of manufacture, which, in turn, are due to the 
resulta of scientific investigation, but also to the study of methods 
of preparing the metal, so that it shall not be corroded by exposure. 

The effect of scientific investigation on the manufacture of fron 
and steel for electrical purposes has already been referred to. A 
new alloy of silioon and iron called Stalloy was produced, as 
the result of researches by Barrett, Brown and Hadfield on the 
conductivity and permeability of iron alloys in January, 1900. 
These researches give us a particularly interesting example of 
the advantage of co-operation between the manufacturer and the 

man of science. The work undertaken was a scientific investiga- 
tion of the properties of iron alloys, in which different substances, 
tungsten, nickel, manganese, silicon and aluminium, in known 
proportions, were alloyed with steel. The materials were produoed 
at the Hecla Works of Sir Robert Hadfield at Sheffield, and tested 
in Prof. Barrett's laboratory at Dublin. The surprising effect of 
a small percentage of silicon on the electrical conductivity of the 
iron and on ite magnetic softness was the result of greatest 
interest. It is no exaggeration to ssy that no other discovery has 
done more to reduce the size and improve the operation of elec- 
trical machinery than this one has done. 

The effect of alloying with tungsten pointed to a method of 
producing a hard steel for permanent magnets. This, and the 
other important uses to which tungsten could be put, led the 
Germans to take up tungsten manufacture, and when the war 
broke out nearly all the tungsten used in tool steel and magnet 
steel was proved to be of German origin. This position has now 
been changed, and thanks to the complete control we possess over 
the supply of tungsten ores, the manufacture of tungsten has been 
undertaken by the manufacturers here on a large ecale, with the 
result that all the tungsten wanted for magnets and tool steels 
can be obtained. This result has been achieved not by direct 
Government action, but by the enterprise of our manufacturers, 

Germany has not captured our trade in magnet steel, the steel 
made in Sheffield is better and harder than any that can be got 
anywhere else in the world. And we are not standing still. The 
investigation of the magnetic property of steel is a subject which 
is now undertaken by a Committee of the Institution of 

HMectrioal Engineers, working in conjunction with the manu- 


facturers, notably Sir Robert Hadfield's firm, and it is hoped that 

the results of the investigations now being undertaken may prove 

as чег as those which have been obtained from the earlier 
ents, 

e discovery of sludging in transformer oils led to the scientific 
study of the properties of oil, with the result that at the present 
time, oil manufacturers will undertake to provide oil which will 
produce no perceptible "sludge" or deposit, after hundreds of 
hours of heating in contact with copper, even when air is blown. 
through the oil to oxidise it. 

The use of high-frequency current has opened up a wide range 
of investigation on the properties of material, which will require 
a large amount of time and patient study before the materials can 
be used to the best advantage. 

2, One of the most outstanding examples of the assistance аё 
scientific investigation has given to the construction of electrical 
machinery is the working out of the principle of the magnetic 
circuit, by the late Dr. John Hopkinson, Dynamos had been 
conatructed by Edison and others in America and elsewhere, but 
it was not until Hopkinson had pointed the way to an economical 
ае of the magnetic circuit that any very rapid progress was 


e. 

An example of what scientific design and experiment may 
accomplish has recently come to my notice through the activity of 
one of my students, I refer to the practical monopoly that 
Germany had obtained in the manufacture of magnetoe. When 
the war broke out a company was formed, and Mr. Watson worked 
out the design of a good magneto. The manufacture was not a 
mere copy of that which had previously come from Germany ; it 
was worked out on scientific lines, and the result was a machine 
superior to that which had formerly been imported from Germany. 
The firm, which is now making 250 machines a week, is extending 
its works rapidly, and will soon be turning out from 1,000 to 1,500 
machines per week, mostly for the British and Allied Governments. 
This is an excellent example of what may be done by scientific 
organisation and the use of scientific knowledge. A great deal 
remains to be done in this direction. A colleague of mine who 
spent some years with Siemens & Halske, in Berlin, told me that 
he was one of the staff of a dozen or more technical graduates who 
spent their whole time testing and experimenting with a line of 
А.С. motors that the firm was turning out, to see whether it was- 
possible to improve their design and inorease their rating. It is to 
work of this kind that the marvéllous progress of German industry 
is largely due. 

Every electrical machine of the present day is an example of 
what scientific study can produce. 

Prof. Miles Walker described at the British Association meeting 
at Manchester, j ust recently, a new device he has produced, as the 
result of experiments in his laboratory, which has enabled him to 
obtain 1,500 Kw. from a rotary converter of only 500 Kw. rating, 
a further advance brought about by acientific investigation. 

It is perhape in the development of machinery and apparatus 
for the production and use of high-frequency currents that 
scientific investigation has found, within recent years, its most 
effective application. The mathematical investigation of Kelvin 
firat showed how high-frequency currente could be produced in an 
electrical circuit, consisting of a condenser and a оой] of wire ; the 
discovery of Hertz, that these oscillations would produce electric 
waves was first made possible by the classical electromagnetic 
theory of Clerk Maxwell, the gradual oe of this idea to 
practical ends by Marconi and others led to the design of sparking 
circuits which can handle and control discharges having an average 
power of 500 or 1,000 Kw., and these discharges are now in 
regular use for wireless signalling across the Atlantic. The 
discovery of Daddell that continuous electrical oscillations could 
be produced by the electric arc and the development of this dis- 
covery by Poulsen have led to the design of the Poulsen” 
generators, which now develop over 200 H.P. and are used for 
sending messages from San Francisco to Honolulu. But perhape 
the most remarkable instance of the utility of scientific method 
has been the application of loading coils for increasing the distance: 
over. which an audible telephone message can be sent. The idea of 
using self-induction to improve the speaking capacity of a cable 
was first suggested by Heaviside as the result of a mathematical 
analysis. The application of Heaviside's principles by Papin (a 
man of Servian nationality) and the installation of Pupin's 
loading coils has made it possible to sand a telephone message from: 
New York to San Francisco; whereas 20 years ago it was thought 
almost beyond the powers of practical telephone engineers to speak 
from Holyhead to Dablin. 

3. One of the most remarkable developments which has taken 
place during the past few years has been the equipment by such 
firms as the General Electric Co. of America, of testing and 
research laboratories which are really laboratories of applied 
physics, snd which do not attempt to make themselves of dire ot 
use in the testing and examination of electrical or other 
machinery.* 

Dr. Langmuir, the director, states that:—''The laboratory is 
continually conducting researches of a purely scientifc nature. 
These investigations may be initiated because of their acientifio 
interest without any definite object in view, but «very marked 
advance in science has resulted sooner or later, directly or indi- 
rectly, in important effeots on industry, and these laboratory 
investigations have nearly always had practical resulte." The gas- 

lamp, or " half-watt lamp," had its origin in the result of an 
academic study of the laws governing the loss of heat in small 
wires. The metallised lamp resulted from experiments with & 


* An illustrated description of these laboratories appeared in the- 
ELECTRICAL REVIEW of October 22nd, 1915. 
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high-temperature vacuum furnace. He adde, however, "that it 
does not follow that all important achievements of the laboratory 
have thus been brought about. Many of them are the results of 
persistent resourceful effort, directed from the beginning towards a 
perfectly definite goal.” 

One of the most remarkable instances of the application of 
acientific investigation in industrial purposes that I have seen 
recently is the application of high-tension electric discharge to 
the precipitation of dust.* This process, the application of which 
to the dispersal of fog was firat suggested by Sir Oliver Lodge, 
is now being applied to the purification of blast-furnace gases, 
to the precipitation of aluminium oxide, to the precipitation of 
starch dust, sugar dust, and coal dust, and an attempt is being 
made to apply the procees to the destruction of black smoke. 

Reference has already been made to the development of 
wirelesa telegraphy; in this connection the more physical type 
of investigation is of the greatest value. The investigation by 
Fleming of the so-called Edison Effect, in which he showed 
the unilateral conductivity between a heated filament and a metal 
plate enclosed in an exhausted bulb, has been used extensively 
for detecting signals sent across the Atlantic at Clifden, and in 
many other wireless stations; it has given us one of the most 
reliable detectors for this purpose that we have, one that is unin- 
fluenced by atmospheric discharges. This principle has been used 
in the valves which seem likely to provide telephone engineers 
with a satisfactory relay, a thing for which they have been vainly 
searching for years. | 

If, as seems probable, laboratories for investigations of this kind 
spring up and develop in connection with many large manufac- 
taring firms, scientifically-trained men will be required to man 
them. It is one of the functions of the universities and technical 
schools to supply these men. It is in this direction that there 
should be the closest co-operation between the engineering echools 
of the country and the manufacturing firms. The students of 
universities and colleges are well adapted by their training to 
occupy positions in such laboratories; but if they are to be 
obtained, they must receive some financia] encouragement. ` , 

The war has proved to us that the Germans have made enormous 
industrial progress, and it has opened tha eyes of a good many 
people who had failed to appreciate the rapidity of their progress. 
Though I do not wish to hold out as the universal panacea for all 
industrial evils a closer relation between science and practice in 
engineering manufacture, I believe that a great deal is possible by 
а more intelligent appreciation of the benefits that ecientic study 
and investigation can confer on industry. That, in itself, is not 
enough. In order to enable the manufacturer to equip and main- 
tain such laboratories it will, I believe, be necessary for him to 
receive protection in some form for his products. 

We must be prepared, after the war is over, for a fierce and 
unscrupulous war of commerce, not only with Germany, but with 
other countries less highly developed. It will take us all our 
time, with all the political advantages we hope to gain, to main- 
tain our place in the world's markets. We shall have a powerful 
commercial competitor in America, a competitor who will not 
have suffered the devastating capital losses we are suffering 
through this war. We shall have to use to the full our scientific 
knowledge, so as to save every penny that we can of unnecessary 
expenditure in material, or in labour. The manufacturers, аз I 
have already explained, are realising this fact. The Government 
has already established a Research Council, and, it is to be hoped, 
may also assist by supporting the institutions which. supply the 
raw material of acientifi» development. à 


THE INSTALLATION AND WORKING OF 
STORAGE BATTERIES. 


Ох November 2 ad. Мк. R. RANKIN, B So., M. I. E. E., read a paper 
before the ASSOCIATION OF SUPERVISING ELEOTRICIANS presenting 
a great deal of practical information on the problems of lead 
accumulator working. Probably the very fact that this subject is 
often considered hackneyed and rather below the notice of an 
engineer is chiefly responsible for unsatisfactory results, where 
these are obtained. It is quite wrong to regard a storage battery 
as а sort of necessary evil; it deserves and repays careful attention; 
t is not beneath the notice of an engineer, although it has no 
heels about it; and when a battery gives trouble it is generally 
due to faulty manipulation, , Unless a battery is large enough for 
its work and is regularly inspected it is bound to give trouble. By 
nsisting upon a 100 per cent. maintenance-of-capacity guarantee 
one can be aure that the battery is of adequate capacity, and the 
extra oost of a battery room accommodating all the cells in one 
tier is repaid by the resulting easier inspection and more efficient 
maintenance. If the cell lugs bs bolted together, the bolts must 
be tightened at freqnent intervals, and where wooden separators 
are em ployed these should not be placed against the positive plates, 
otherwise, by impeding acid circulation at this point, they lead to 
corrosion of the positives. 


It is an easy matter almost to ruin a battery by carelessness 


during the first charge. Charging should be continuous and pro- 


longed until all the cells show constant voltage and specific gravity. 
If filling with acid takes some time, care must be taken that those 


cells first filled are completely charged. Cost of energy is of no 


*See ELECTRICAL REVIEW. Muy 14{һ, 1915. 


importance as compared with the importance of a thorough first 
charge. The latter may occupy 40 to 60 hours, and as it should be 
continuous for 24 hours at least, it is inviting trouble to start 
charging from a new generating set without making sare that the 
latter is in perfect electrical and mechanical adjustment. The 
charging current must be reduced if the cell temperature reaches 
100° F., and, after charging is apparently complete, half the 
normal charging current should be continued for six hours or so. 
The specific gravity may not show constancy on completion of 
charge, unless allowance be made for its being reduced 1 point 
(water = 1,000) per 3° F. temperature rise above 60° F. 

When a battery is first plased in service it should not be worked 
too heavily for a time, and during the whole cf its life its dis- 
charge should be reckoned according to the subj ined table. The 
figures there incladed show the marked reduction in capacity of 
cells at heavy discharge rates, and the minimum cell voltages 
specified must be observed. In this connection the Rankin battery 
control instrument is particularly useful; there are two pointers, 
one indicating the actual average voltage per cell, and (on another 
838le) the total battery voltage; the second indicating the battery 
diecharge current and the permissible minimum voltage per cell 
which is dependent on the rate of discharge. If the positions of 
the two pointers coincide, the battery must be re-charged, or the 
rate of discharge reduced, for the actual cell voltage has reached 
the minimum parmiesible at the existing rate of discharge. 


Rate of discharge 


1 


Capacity 


Daration Minimum per. 
of discharge in terms of in terms of mlesible r.p. 
in houra. maximum. 10-hour rate. per cell. 
10 1°00 1°00 183 
9 '98 1°09 1˙83 
8 95 1°19 1°83 
7 92 131 1°83 
6 88 1°46 1:83 
5 83 1˙67 1°83 
4 78 1°96 1°80 
3 72 2 39 1˙80 
2 '63 3:17 178 
1 50 5'00 175 
75 45 5 84 1°70 
`5 37 145 170 
25 22 8°95 170 
Peak == 12°50 1°60 


Complete reliance should never be placed on any instruments in 
battery working. Intelligent personal supervision is imperatively 
necessary. A very small error, certainly one within the range of 
everyday experience, in a battery switchboard voltmeter may lead 
easily fo persistent over-discharge and under-charge, with the 
result that cells are soon brought into a hopeless condition. It is 
false practice to give always a certain percentage excess of charge 
over discharga (as indicated, say, by ampere-hour meters), because 
the efficiency of charging depend: greatly on the charging rate. 
The familiar “10 per cent. excess” rule is entirely wrong, as will 
be seen from the following consideration, If the ampere-hour 
efficiency of a battery be : per cent., the overcharge required is 
100 (100 — 2, [2 рег oent., and if . = 90 рег cent. (which is the 
maximum sound guarantee figure) at least 11°] per cent. over. 
charge is needed, and though this may suffice at the normal 
charging rate, probably 15 per cent. excess will be needed when 
charging at a rate 50 per cent. in excess of normal. 

Wailst charging at excessive rates is generally recognised to be 
inefficient and injurious, it is less often realised that cells cannot 
be properly charged at very low rates. Tae negative plates are 
charged, but the positives are віш ly sulphated, corroded and 
buckled. This danger is particularly to be guarded against where 
milking boosters are used ; the latter should give the full normal 
charging current. | 

Diatilled water is best, but is not indispensable for topping-up 
purposes. If it be proposed to use other local supply, a esemple 
should be sent to the battery manufacturers for approval. Iron is 
injurious to the negatives and chlorine to the positives, which it 
corrodes vivlently. Near the coast, raia water is charged with salt 
from the atmosphere, and must therefore not be used for 
topping.up. Water added should be introduced at the bottom of 
cells by aid of tubing, and preferably during the last stages of 
charging when gassing facilitates mixiog. Corrosion is favoured 
by accumulation of dilute electrolyte on the surface. 

The log sieets kept во religiously in most accumulator installs- 
tions are of more than doubtful value. Their compilation entails s 
vast am уоп of labour and pains unless, of course, a certain practice 
not naknown amongst attendants is followed, in which case the 
log sheet is worse than useless. To overcome these several objec- 
tions, Mr. Rankin suggests a very workmanlike method of control 
and record keeping. Unless it is very small, the battery is divided 
into four sections, and in each section a pilot cell is chosen. The 
latter is given special attention to ensure that it is a true index of 
the state of its section. The current fl »wing, voltage, and specific 
gravity are logged for the pilot cells at the end of each charge 
and discharge. During a weekly or fortnightly short gasaing 
overcharge, readings are taken at 15-minute intervals on the pilot 
cella after gassing commences, in order to make sure that charging 
is really complete; at the aame time all the cells are inspec 
see that they begin gassing at the same time as the pilot cells, and 
gas to the same extent. Any sick oell thus discovered should be 
nursed and fall particulars should be logged concerning the defect 
and its cure. All ordinary troubles are covered, in so far ss they 
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are not eliminated, by this simple system of regular inspection and 
careful logging of an absolute minimum of data. The elimination 
of »ргоїа1 troubles generally needs the experience of a specialist 
armed with an aoriliary electrode in addition to the ordinary oell- 
tent ing equipment. 

If a battery is to remain idle for several month», it is b:st to 
arrange for charging it at suitable intervals, but if it is to remain 
out of service for a year or more it should be aismantled by the 
following means: —After charging every cell completely, discharge 
the battery at the 5-hour rate to l'5 volts or less р-г cell, thus 
forming a protective skin of sa'phate on the negatives (which are 
the vulnerable part). Care should be taken that no cell reverses 
during this unusually complete discharge. When discharged the 
cells should be emptied, covered over and kept olean. A first charge 
is required when the cells have again to be placed in commission, 


THE TRAINING OF AN ENGINEER. 


A> President of the BIRMINGHAM ASSOCIATION OF MECHANICAL 
ENGINEERS. Mr. A. E. A. Epwanps delivered an inaugural 
address in which he drew attention to three features of an 
engineer's training which did not usually receive sufficient 
attention :— 


l. The commercial side of the business. 

2. The control of men. 

з. The power of speech. 

There were doubtless ethers, but here they had three 
features which were essential to turn a sound technical man 
into a successful engineer. 

To put the matter in a nutshell, an engineer was usually 
taught the profession instead of the business of engineering. 

An apprentice was not ordinarily admitted into any of the 
routine of the commercial side of the business; he knew 
nothing about correspondence or of getting out costs, or of 
preparing estimates, or of the value of an hour’s work by 
different machine tools, or of the art of selling. This work 
Was often entrusted to men who had no technical engineering 
training, and the young engineer, to whom this information 
would be invaluable, was rigorously shut out of those depart- 
ments on the false assumption, perhaps, that he would learn 
too much of the firin's business. 

If a firm undertook to teach an apprentice engineering, and 
received money for doing so, they should give him some know- 
ledge of the commercial side of the business, for that was Ше 
side which was of first importance. А successful business 
шап said he could get a man skilled in all the technical 
engineering knowledge required for his business for £500 a 
veur, but that he would give £5.000 a year for a first-class 
commercial man. | 

There were some engineering establishments in which it 
was a practice for every draughtsman to take out his own 
quantities and make up his own estimate. To do this, it was 
necessary for the draughtsman to see the foremen of the 
маі, boilermakers, fitters and turners, and pattern makers, 
and to obtain from them an estimate of the time each of the 
leading items required, Such a procedure gave the draughts- 
man a chance of altering his design, sibly to suit the pro- 
cesses Of manufacture as pointed out by the foremen, instead 
af such alterations being delayed until the first machine had 
been made. 

Observation proved that comparatively few engineering 
apprentices rose to the eminence their technical skill merited, 
because they had not the requisite knowledge of how to 
manage men. The large and increasing number of industrial 
disputes Was undoubtedly due to the want of tact in the 
management. 

Many industrial disputes arose simply from the fact that 
large limited companies tended to make the management im- 
personal, and the men felt, in fact, they knew, that their 
only remedy was to "come out.” There was still far too 
much distrust between capital and labour. 

In the shops of the General Electric Co., ће was told, they 
put an apprentice on a Job, and left hin at it until he could 
make his successor at the same job competent to do the work, 
and thus tbey had in operation a scheme which helped a 
youth, at any rate, to be lucid in his explanations, and which 
gave hin some trifling idea of management. Quite trifling, 
he admitti. but it was just the method to allow a youth to 
as bnilate the elements cof management, and he was certain 
to make later on, other things being equal, a better manager 
than. sav. a Universitv-trained man who had been pitch- 
forked into а manager's job without having been previously 
brought into really intimate contact with men, and, conse- 
auently, without being able to appreciate their point of view. 
There were, doubtless, men who were born leaders, but these 
were in a very small minority. The majority of successful 
leaders had learnt how to lead through hard experience, and 
had passed many pitfalls on the way. 

Pr bably the reason why America could afford to pay 
higher wages than we, and vet could undercut us in our own 
markets; was the fact that her organisation was better. 

\n efficient co-operation must consist of a controlling head. 
and a body that obeved. Discipline was its most essential 
atribute. Unless we one and all ceased ta try to live with- 


out a discipline which presupposed leadership, we were doomed 
to sink into a third-rate people of 1nediocrities or worse. 

All great businesses, all great nations were built up by 
leaders of inen, with others to help by loyal obedience: true 
union, true co-operation. 

Lastly, an engineer was not likelv to rise above quite a 
subordinate place unless he could place his thoughts and ideas 
readily before those to whom he was speaking, 

In order to gain support for his schemes, а man must 
possess the ability to gain personal confidence and to lead 
others in the right direction by thoughtful consideration of 
their prejudices. If he was not able to be their elementary 
schoolmaster in technical matters, they would search for know- 
ledge among friends, manufacturers’ salesmen, or consulting 
engineers, and would form opinions of their own, which were 
likelier than not to be wrong ones owing to imperfect know- 
ledge of the requirements of the case. 

An engineer's ordinary training required no speech at all, 
Whether in the shops or office, and in this respect it differed 
from the training required for almost any other business, in 
Which speaking to chents or customers was part of the daily 
routine. It was, on this account, of more importance to the 
engineer to take every opportunity of learning to express his 
thoughts and ideas, which few of them could do clearly with- 
out the aid of a pencil or a piece of chalk. Their Association, 
and all other similar societies throughout the country, formed 
a 1neans, close at hand, for engineers who wished to practice 
this essential part of their training. 

There was no other trade or profession in which the articled 
apprentice at the end of his time was rated so low as in 
engineering, and the reason appeared to be that an engi- 
neer's training was at present based on altogether wrong 
lines. He was not concerned so much that night about the 
taming of men whose sphere of life was to be that of a 
mechanic as in those youths whose parents payed a high 
premium for their engineering training, in the vain hope that 
this training would fit them for some reasonably remunera- 
tive post at the conclusion of their apprenticeship. 

There was no more necessity for a man of this class to be a 
first-rate handicraftsman than there would be for a doctor 
to be specially skilled in washing patients, or a printer expert 
in setting up type. or a brassfounder adept in pouring metal. 
А premium apprentice should) know much of the manual 
side of the business, but his training should extend to the 
commercial side, to the elements of management, and to 
learning how to clothe his ideas with words. 

It was in this direction that our universities and our works 
and civil engineers should train these who payed to be 
trained. No one who appreciated the value of money should 
pay a premium simply that his boy might have the privilege 
of learning to be a mechanic or a draughtsman, or even to 
have him instructed at a university in the principles and 
practice of technical engineering alone. 

The usual qualifications -required of a manager were that 
he should have commercial experience, be a good organiser, 
and be of good address. This was the class of man always 
wanted. There was a demand for them that was never 
satisfied. Why not train apprentices first in these qualifica- 
tions, Instead of keeping their noses to the grindstone and 
attempting to grind them into mechanics or draughtsmen, 
and making theim so that еу would fit that groove and no 
other all the days of their life? 


THE STAVE FALLS POWER 
DEVELOPMENT. 


IN a paper recently read hefore the CANADIAN SOCIETY OF CIVIL 
ENGINEERS, by Mr. R. F. HAYWARD, some particulars were 
given of the Stave Falls power development ef. the Western 
Canada Power Co. The latter concern has the right to 
store water in Stave Lake and develop 50,000 н.р. there, and 
to develop a similar amount «f power at the mouth of Stave 
liver. i 

The company is the riparian owner of practically the whole 
margin of the water from the upper end cf the lake to the 
mouth af Stave River. 

Construetional work en the: Falls plant for an ultimate 
capacity of 50.000 н.р. conmnenced early in 1910, and a stan- 
dard gauge railway six miles, long was built to transport 
Inachinery to the site. 

‘The first installation, consisting of two 0,000-Rw. units, was 
put into commission in January. 1912, and in 1913 contracts 
were placed for the third and fourth 9.000-KW. units, and it 
became necessary to provide for the construction of a second 
plant on the Stave River within a few years’ time. | 

The power house at Stave Falls was laid out for four 13.0 
н.р. turbines, mean head of water 110 ft., and two 200-H.r. 
exciter turbines. The double horizontal Francis type of tui- 
bine was chosen for the large power, and single-runner 
machines for the exciters, the turbines being supplied by 
Messrs. Ether. Wyss & Co. 

The author remarks that had the plant been designed three 
or four vears later, the vertical type of single-runner Francis 
Wheel would without doubt have been adopted, not only. be- 
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cause of its higher efficiency, but because it would have saved 
money on the power-house. 

The turbine casing is 18 ft. dia., built of 2 in. steel plates, 
with a cast-steel end plate designed for a thrust of nearly 
1.000 tons, which may come upon it when the governor 
suddenly shuts the gates under full load and head. The 
runners are 63 in, diameter, of steel plate cast into steel hubs, 
and the bearings are water-cooled, 151 in. in diameter. 

The area of the draft tube gradually increases, so that the 
velocity of the water is reduced from 14.6 ft. per second at 
the top to 6.3 ft. per second at the bottom. 

The governor is of the hydraulic type, operating with oil 
at 300 lb. per sq. in. pressure, supplied from a central pump- 
ing plant through a ring pipe system. 

The turbines were built on a guarantee of 83 per cent. effi- 
ciency at full load and 110 ft. head. and have developed 10,000 
KW. electrically, under 107 ft. head. 

The generators, exciters, and transformers were supplied by 
the Canadian General Electric Co. The generators are three- 
phase, 60-cycle, 4,440-volt machines rated at 8,895 K.v.4., with 
40 deg. C. rise, and 11,031 K. v. A. with 55 deg. C. rise. The 
exciters are each of 250 KW. capacity, and there are twelve 


3.000-Kw. water-cooled oil-insulated transformers arranged in 


three banks to step up from 4,400 to 60,000 volts. 

The oil switchgear for 60,000, 12,000, and 4,000 volte was 
supplied by the Canadian Westinghouse Co.; the 60,000-volt 
switches and bus-bars are contained in reinforced concrete 
chambers, with the 4,000-volt switches in a room above, and 
lightning arresters on the roof. 

From the tail race level to mean tide level at the mouth of 
the Stave River the total fall is 134 ft., and while a single 
development of this power near the mouth of the river would 
be ‘quite economical for the full capacity of plant, the initial 
cost would be high, as the dam alone would cost a million 
dollars. As it is important that expenditure on future con- 
struction should not be made further in advance of actual 
demands than necessary. a plan is being considered of 
developing two plants, each to work with 65 ft. head. 

These would use single-runner vertical turbines of 10,000 to 
12,000 H. p., and the company can increase ite plant in accord- 
ance with the demand up to a total of 120,000 н.Р. 


IMPORT TRADE OF CHINA. 


Tue following figures, showing the value in 1914 of the net 
imports into China, from foreign countries, or electrical and 
similar goods, are extracted from the Returns of the Imperial 
Maritime Customs. Comparative values for 1913 have been 
added, and the increases or decreases noted : — 


1913. 1914. Inc. or dec. 
Copper.— Hk. Tls.* Hk. IIs. f Hk. Tis. 
Bars, rods, sheets, plates, | 

and nails. 958000 385,000 + 327,000 
Ingots and slabs ... .. 6,130,000 6,658,000 + 528, 000 
Wire ss ou І 189,000 187,000 — 2,000 
Rails A 896.000 554,000 — 342,000 
Sleepers we 1,446,000 2,996,000 + 1,550,000 
Belting, machine 268,000 278,000 + 10,000 
Cement ies " 608,000 901,000 + 293,000 
Electrical materials and 

fittings a .. 2,322,000 2,726,000 — 404,000 
Scientific instruments and 

apparatus ... ee, 740.000 872,000 + 132,000 
Lamps and lampware 1,356,000 1,069,000  — 287,000 
Machine tools 50,000 96,000 + 46,000 
Engine oil ... е .. 708.000 985.000 + 277,000 
Telegraph апа telephone 

materials ET 719.000 567,000 — 152,00 


Locos. and tenders 769,000 2,515,000 — 1.746,000 


tailway carriages and 

wagons, including tram— : 

cars i i 1,194,000 2.223.000 + 1,029,000 
Average value of Haikwan Tael in 1913 = 38. 04d. 


+ Average value of Haikwan Tael in 1914 = 2s. 83d. 


NEW PATENTS APPLIED FOR, 1915. 
(NOT YET PUBLISHED). 


Compiled expressly for this journal by Messrs. W. P. TuowPSoN & Co., 
lectrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


13.057. X- ray apparatus." E. E. GREvILLE. October 25th. 


21,609/14.) 

15,081. Joint for electric light fittings. particularly applicable to portable 
trie lamps." H J. C. Forrester (J. W. Dunham, U. S. A.). October 25th. 
‘Divided application on 2,489, 15, February 16th.) (Complet) 


Addition to 


FORRESTER 
(Divided application on 2,489/15. 


15.082. Portable lamps or other portable devices.” H. J. С. 
J. W. Dunham, U.S. A.). October 25th. 
February 16th.) (Complete 


— 


15,083. '' Portable electric lamps." H. 
U.S.A.) October 25th. 
(Сстрі1еќе.) 


J. C. Forrestsr (J. W. Dunham. 
(Divided application on, 2,489/15, February 16th : 


15,094. Attachment for miners’ electric safety lamps for detecting fir». 
damp and other combustible gases.“ T. J. Tuomas. October 26th. 


15.104. Electric lock aid lighting appliance for miners’ safety lamps 
W. Price. October 26th. 


15,106. ‘* Electric 
October 26th. 


15,113. ''Dvnamo-electric machines adapted for synchronous working 
L. J. Номт & Sanpycrort, Lro. October 26th. (Addition to 24,838/14.) 


15,128. Electric indicators. P. M. LiNCOLN. October 26th. 
date, November 12th, 1914, U.S. A.). (Complete.) 

15.142. Machine for making insulators.” P. Simonsen. 
(Convention date, November 13th, 1914, Denmark.) (Completc.) 


15.143. Pressure die for insulator-pressing moulds." Р. SiwONSEN. Ос:о- 
ber 26th. (Convention date, November 17th, 1914, Denmark.) (Complete. 


15,148. Device for the protection of electric installations against excess 
voltage." Soc. GENERALE DES CONDENSATEURS ELECTRIQUES. October 20th. 
(Convention date, October 96th, 1914, Switzerland.) (Complete.) 


15,186. '' Alternating-current motors." BniTISH Tuousos-Houstox Co.. Lto. 
(General Electric Co., U.S.A.). October 27th. 


15,196. '' Device for the protection of electric installations against excess 
voltage." G. Gites. October 27th. (Convention date, October 27th, 1914. 
Switzerland.) (Complete.) 


15,208. '' Electro-magnetic projectile-transmitting apparatus.“ 
October 28th. 


15.222. Combined electric lampholder 
G. Sr. J. Day. October 28th. 


15,237. Wireless signale systems." BRITISH Тномѕом-Нооѕтох Co., 
LTo. (General Electric Co., U.S. A.). October 28th. 


15,246. *' Electric rotary converters." G. A. Juntin. October 38th. 
15.247. Electric rotary converters." J. A. Kuyser. October 28th. 


15,287. “ Automatic and semi-automatic telephone systems. RAW Avro 
MATIC TELEPHONE Co., Lro., & W. AITKEN. October 29th. ( Complete.) 


15.303. Systems of distribution for electrically-operated railway trains.” 
P. S. Turner. October 29th. 


15,304. Controllers for 
October 29th. 


15.330. Switching devices for the low - tension induction circuit of auto 
mobile engines. F. Bacon. October 30th. (Complete.) 


clocks and clectric timc- indicators.“ R. KeEnngpy. 


(Convention 


October 26:h. 


E. BACHELET 


and detachable shade support. 


electrically-driven vehicles.. P. S. Т кхев. 


PUBLISHED SPECIFICATIONS. 


2914. 


14,146. Exnscrric SwiTCHING Devices. F. N. Pickett. 
14,224. ELECTRIC BLASTINC-FUSES OR THE LIKE. 
trischer Zunder Ges.). June 12th. 
jon T&LEcRAPHY. E. C. R. Marks (International Quadruplex Со.) 
uly 8th. 


18,511. TRANSMISSION OF ELECTRICAL IMPULSES OVER TELEPRONIC CIRCUITS ОР 
Нісн ELECTROSTATIC Capacity, G. Musso. August 10th. (Patent of addition 
not granted.) 

20,714. APPARATUS YOR DLzacHiNo By ELECTROLYSIS. 
W. Williams, October 8th. 


30,721. ELECTRIC HEATERS FoR MINING AND FOR OTHER PURPOSES. J. R. 
Quuin, October 8th. 


20,776. ELECTRICAL IGNITING APPARATUS FOR INTERNAL-COMBUSTION ENGINES. 
F. E. Wilson & W. H. Shepherd. October 9th. 


20,805. Snips’ TrLEGRAPH Apparatus. J. C. Clarke & Chadburn's Ship) 
Telegraph Co., Ltd. October 10th. 


20.886. ELECTRIC AUTOMATIC TUMBLER SWITCHES. 
Keith. October 13th. 


21.055. AUTOMATIC РАСЕ FEED. FOR PRINTING-TELEGRAPHS ОК 
D. Murray. October 16th. 


21.710. SPARKING PLUGS FOR INTERNAL-COMBUSTION ENGINES. 
tion Co. (1913) & A. Cox. October 29th. 

22,062. ELECTRIC GENERATORS FOR LIGHTING 
Vences. Н. C. H. Smyth. November 5th. 
32,199. Exectrric Sicnats. А. C. Brown. November 9th. 


23.050. LooPED-IN SySTEM Or ELECTRIC WIRING, AND FITTINGS. THEREFOR 
F. W. Suter and Baxter & Caunter, Ltd. November 25th. 


24.498. TELEGRAPH SYSTEMS AND APPARATUS THEREFOR. British Insulated and 
Helsby Cables, Ltd.. & H. H. Harrison. December 22nd. 


24.692. Liguip Rueostats. D. Welge. December 28th. 


June 18th. 
V, F. Feeny (Fabrik Elek- 


J. F. Webb & Sir W 


H. C. Heath & J. P. 
"TarbWwRITRES. 
Electric Igni 


AMLECHANICALLY-PKOPFLLED 


1915. | 
G81. Акс LawPS. J. W. Allison & T. Hadawav. January 19h . D. ceri 
ber 10th, 1914.) 
2,636. ELECTRIC Orpnance. Т. G. Tul'och. February 18th. 
E. Ottinetti. February Mii. 


2.787. ELECTRICAL Press BUTTON SWITCHES. 
(February Brd, 1914.) 

2,865. ELECTRO-MAGNETIC DEVICES FoR EXTRACTING FOREIGN SUBSPANUES FROM 
Parer Putp. A. J. Newell & R. J. Marx. February And. 

5,498. MANUFACTURE OF ELECTRIC CONDENSERS. Mcirowsky & Co., Akt. Urs. 
April 12th. (July 23rd, 1914.) 

5,578. CABLE Supports. O. W. Brenizer & D. L. Short. April 13th. 

6,457. ELECTRICAL Fire АгАкм Systems Siemens & Halske Akt. Ges. 
April 30th (May Ist, 1914). 

6.215. ELECTRIC GENERATORS Fok LiGHTING MECHANICALLY-PROPELLED VEHICLES. 
H. C. H. Smyth. May 5th. (Divided application on 22,062/14, November 5th.) 

9.0015. Motor-acruateo ELECTRIC SWITCHES. Landis & Gyr Akt. Ges. June 
18th. (July 14th, 1914.) 

9,509. ELECTRIC LAMP STANDS. 
13th, 1914.) 

9.806. ELECTRIC SWITCHES FOR CONTROLLING Lirt oR OTHER MOTORS. ЈА 
Steven. July 6th. 

10,054. TELEPHONE Locks. 

10.251. ELECTRICAL CONDENSERS. W. 
19,506; 14.) 

11,139. SwiTCH. Device кок CAR-LIGHTING. AND LIKE DYNAMOS. 
Car Co. & T. B. Мога. July 3bt. 


Wallace Novelty Co. June 29th. Juy 


J. E. Lavalley. July 9th. 


H. Wilson. July 14th. (Addition t 


Albion Моо: 


THE 


ELECTRICAL REVIEW. 


Vou. LXXVII. 


NOVEMBER 19, 1915. 


No. 1,982. 


ELECTRICAL REVIEW. 


Vol. LXXVIL) OON'TENTS: November 19, MAS. 


British Electrical and Allied Industries - ove vee 641 
Rubber эое eee осе eee eee ees eee eee 648 
The Decimal System eee eee - eco “% oe 648 
Copper eee eee eee eee eee өгө өөө ове 643 
Decima] Coinage and the Metric System (il/us.) (continued)... 644 
Our Trading Opportunities throughout the World (continued) 646 
The Production and eee of Momm Copper, by B. 
Welbourn eee eee eee eee eee eae 647 
Legal... TTE өөө T .. 649 
New — Devices, Fittings and Plant (das) eve „ 650 


Decimal Coinage and the Metric System. -— .. 658 


The AEG. Meeting |... vee г.» vee ove „% 652 
Noisy Motor- Generator - eee eee Se „ 658 
Boonomising on Audits ove ёна eis eis e. 653 
Badoc Notes eco eee eee ELI eee eee 653 
News of Prisoners of War at Ruhleben. -— as * 657 
Notes eee eee eee ooe ese eee eee eee 658 
Otty Notes өө еге eee eee eee eee eee eee 661 
Stocks and Shares ... eee өзө эө es 663 


Electric Tramway and Railway Traffic Returns sss «. 664 
Shere List ө? Hieotrieal Companies өө $us das „ 664 
Shanghai Electricity Works (ixus. ) (conoluded) ase e. 665 
German Business Methods as I knew them. des * 667 


Power Station Switchgear T avs ivi ees e. 669 


The Electrical Industry and the Wr.. . 670 
War Items ... eos ө? „ өөө өөө өөө * 671 
New Patents Applied for, 1915 28 өег оов eee eee 673 
Abstracts ef Published Specifications eco өөө өөө „% 672 
Oentracbers' Column ов оов вә 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1872. 
TO BE OBTAINED BY ORDER FROM ANY EEWSAGENT IN TOWN OR COUNTRY. 


OFFIOE ,—4, LUDGATE HILL, LONDON, E.O. 


Telegraphic Address: Aegzzxar, Lompon.” Code, ABO, 
Telephone Hon: City 997 ; Central 4425 (Editorial only). 


The Electrical Review is the recognised medi f the Electrical Trades, and has 
by far the Largest Circulation of any Electrical ladustrial Paper in Greet Britain. 


Snbeeription . Rates. — Per annum, e inclusive, in Great Britain 
Ei le. Ed.; Canada, £1 Be. 10d. ($5.80). To all other countries, £1 10s. ' 
FOREIGN AGENTS: 

ADELAIDE: Messrs. Atkinson & Co., | MELBOURNE: The Mining & Engi. 
Gresham Street. сосе ye: Publ n Eee 

AvoxLakpd N. Z : Gordon & Gotch, F 

Albert Street; The апа Милн: Fratelli Treves. 

Engineering Review, 814, Place. 

Arcade, Queen Street, : Boyveau & Chevillet, 22, Rue 
BarsBANE : Gordon & Gotch, Queen St. de la Banaue, 
CmmisreHURCH, N. Z.: Gordon and ED азе 

Gotch, Manchester Street. William Street 
Doxzom, N Z.: Gordon & Gotch, 

Princes Street. 

JoHANRERBURG, CaPETOWN, BLOEM- 

FONTEIN, Dursan, Ровт  ELiza- 

MN éc.: Central News Agenoy, 


New Yonx : D. Van Nostrand, 26, Park 


Бүрикү: The Mining & p eant 
Review, 273, George Btreet; Gordon 
and Gotch, Pitt Btreet. 

Toronto, Онт.: Wm. Dawson & Sons, 
Ltd., Manning Chambers; Gordon 
and Gotch, 132, Bay Street. 


LaoxczsTOX: Gordon & Gotoh, | WELLINGTON, N.Z. Gordon & Gotch, 

PEET Street. Cuba Street. 
es and Postal Orders (on Chief Office, London) to be made pa ble to 
CTRICAL Review, and crossed “London City and Bank, 


MES Street Branch.’ 


NOTICE. 


N view of the recent Increase in the 
Postal Charges, our Subscription 
Rates for Great Britain and Canada 
will until further notice be increased to 
61 is. 8d. and £1 3s. 10d. respectively. 


BRITISH ELECTRICAL AND ALLIED 


INDUSTRIES. 


We had the privilege on Thursday last week of at- 


tending a pleasant and charmingly informal gathering 


arranged by the British Electrical and Allied Manu- 
facturers’ Association, and presided over by Mr. 
F. R. Davenport, the chairman. Between forty and 


‚ fifty gentlemen, members, officials and staff of the 


Association, together with representatives of the 
electrical Press and a few other guests, were present 
at the Connaught Rooms, and after dinner there was 
a quite informal discussion on some matters in which 


‘the whole electrical industry is very much interested. 


Quite irresistibly our memory carried us back to 
those little meetings held at the Hotel Cecil about 
ten years ago, when, under another name, with 
another secretary, with another Davenport in the 
chair, and with—in war-time we may say it—quite 
another set of faces on both sides of the table, the 
Association struggled їп its birth-throes, by dint of 
courage and persistence survived, soon got into 
useful ways—for an infant—and while doing good 
work according to its light and age, managed inci- 
dentally to accumulate a credit balance of £34, with 
a reserve of £100 invested in Consols! But we must 
not indulge in reminiscences—the days are too full 
of work for that just now—except to say that then, 
as now, the organisation of British electrical industry 
was one of the more pressing problems. That much 
good work has been done in that direction since then 
goes without saying, and much criticism has been 
offered, here legitimately, there illegitimately, from 
which it has been hoped the electrical industry 
would derive benefit. Last week’s informal function, 
however, was not designed to give the Press an 
opportunity to review the working of the Associa- 
tion, or to discuss its organisation, its internal diff- 
culties, or its external effects. It was arranged in 
order that, in conjunction with the Press, there 
might be a little informal talk on matters of general 
interest to the electrical and allied industries, more 
particularly the after-the-war position of those 
industries. 

The subject was opened with a paper contributed 
by Mr. Wile, of the Daily Matl, who dealt with the 
methods of German business men as studied by him- 
self during some years spent in their Fatherland in 
the capacity of an American journalist. Those who 
knew the author missed his personality and accent 
to some extent, but in his absence there was certainly 
no one present more capable of giving an appro- 
priate reading of Mr. Wile’s notes than Mr. D. N. 
Dunlop, the Association Secretary. As the discus- 
sion was to be on matters of general interest, a news- 
paper man who did not possess a specialised know- 
ledge of our industries was chosen to give his experi- 
ences. He certainly succeeded in interesting those 
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present, and we therefore give a full abstract of the 
address in our pages. Possibly those who know as 
much of the internal doings of electrical organisa- 
tions in Germany as Mr. Wile knows of the German 
character would not desire to be prominently before 
the footlights in London. The electrical man does 
not generally look to the daily newspaper journalist 
for guidance in regard to his industrial operations, 
yet it is as well that we should be reminded, 
even by such, of the devices of the German trader; 
of the royal patronage: of science and engineer- 
ing industry—as evidenced by the presence of 
the august Kaiser at a two hours' discourse on 
a new turbine; of the ability of the German 
industrial leader to recognise the value of the 
services of a good Englishman—as evidenced by the 


engagement of a young man of 3I years of age to - 


develop the A.E.G. export department; and some 
other things which, though they may not be 
quite applicable to electrical industry, all go 
to form the complete picture of a trader of true 
Prussian character. In whatever respects we might 
have to differ from some of the conclusions of Mr. 
Wile, we find ourselves in complete agreement with 
him in his urgent advice to British traders to be pre- 
pared for what is coming after the war. The author, 
as an American, described himself as a neutral, 


but only a neutral in so far as he did not mind by 


whom or how soon Prussian militarism was effectu- 
ally crushed. That is just our own neutrality also, 
and we hope our neutral cousins will hurry forward 
with those munitions with ''some"' speed and 
hasten the defeat of the common enemy of civilisa- 
tion. | 

From the conversation that followed we gathered 
that there was still an inclination on the part of 
some manufacturing interests to belittle the advice 
which has been given so frequently for making 
a closer study of the requirements of particular 
markets, and a more energetic effort to meet 


their needs and so forth, but we respectfully 
suggest that this kind of advice, though it 
may often be penned by the daily newspaper 


writer, has not its origin in the fertile brain of the 
‘imaginative journalist. It is too long a story to 
tell here (and it is not necessary, for it is already 
known to readers of the ELECTRICAL. REVIEW), but 
though we are not ourselves enamoured of the 
writings of the lay journalist on electrical 
matters, we positively assert that тапу of 
these things are true; they have been for years, 
and still are, the subject of very grievous 
complaints told to us in these offices by British 
and Colonial electrical engineers who have been long 
stationed in, or have visited professionally, the 
colonial and foreign markets. To hide one's head 
in the sand does not remove the danger—it merely 
endangers the exposed portions of the anatomy. Of 
course, such advice is not necessary in all cases—the 
firms who are not remiss know that they are not. 
We fear that we shall approach the new foreign and 
colonial trade position with too restricted an enter- 
prise if we allow ourselves to believe that, because 
we have only 45 millions of people in the British 
Isles, and because we have only a certain 
estimated productive capacity, there is little 
chance of our succeeding in our efforts to 
fight German competition, and, to use the 
much-abused and therefore discredited phrase. 
to ‘‘ capture the German trade." We may trust our 
manufacturers to know what margin of productive 
capacity they possessed in pre-war times, and from 
what some of them have told their shareholders, we 
gather that if they secure a fair share of German elec: 
trical trade after the war in addition to holding their 
normal connections, they will be able to handle it. 
Whether they do it by extending factories, by altered 
working hours, by increased efficiency of methods. 
means and processes, by a larger employment of 
woman labour, or by utilising premises built for war 
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munitions purposes, is their own internal concern. 
Perhaps there may be good done by forming a new 
Association to study means of increasing produc- 
tivity. Possibly the lessons learned in war-time 
respecting that curse, the limitation of output, 
may have a healthy effect in the years that follow. 
Every industrial student has watched with interest 
and with much anxiety the attitude of organised 
labour and its detrimental effects upon industry. 
How serious these matters are we fully recognise. 
but we cannot wait for such things to be 
remedied before we proceed with our trade efforts. 
We believe that there is an ample productive margin 
to justify whatever movements may be contemplated 
by members of the Association or by those who, for 
various reasons, see fit to stand outside its ranks 


The need for specialised skilled labour for 
particular departments of industry, the promotion 
of conditions calculated to more efficiently train 
and retain’ men of the right class or type. 
the adoption of co-operative principles in order 
to give workmen and employers a common 
interest—all these are matters of extreme im- 
portance, and they were very fittingly raised 
by speakers in the course of the discussion. 
They are really matters for national as well as 
sectional study, for they undoubtedly fill a large 
place in our comparative investigations of the 
methods employed by us and by our enemies. Burt 
we do not believe that those who raised them would 
favour a policy of long waiting and seeing before 
we elaborated measures by means of which our in- 
dustries could be more equal to the inevitable accen- 
tuated onslaught of German traders, concerning 
whose plans we have been permitted to know 
something. 

On Thursday last, week there were those who 
ventured to suggest that there was need fo. 
immediate action, and it was gratifying to learn. 
as we subsequently did from the remarks of 
the Secretary, that the Association is engaged in 
an exhaustive investigation which will form the basis 
of a large and elaborate plan which, when known 
and developed in full detail, will be found to be equal 
to the new situation. We hope that such will be the 
case, but here we really shall have to “‘ wait and see. 
The Association is in touch with Government depart- 
ments at Home, and has appointed committees over- 
seas; it 1s employing an increased staff upon these 
and other matters; and though the Secretary soundeu 
a warning note against expecting immediate results 
in the form of increased dividends, he foretold a 
state of things which should give little ground for 
pessimism. If only by co-operative effort member: 
can find a way for unity of action in markets where 
they have in the past acted individually in compet:- 
tion with each other, each in turm competing single- 
handed against strong, consolidated Teutonic forces. 
there will be better times for the industry. It may be 
true that the fall of Germany will be complete, and 
that she may be weakened in all parts of the globe. 
but is it not at least fairly probable that the 
completeness of the defeat will enhance the 
danger of ruinous competition? We shall im- 
pose conditions, and no doubt build fences, but manv 
millions of Germans will still engage in industry 
in order to earn their daily bread. The policy of 
the B. E. A. M. A. does not suggest that that organ- 
isation is afraid that we shall be handicapped by anv 
shortage of productivitv. We recall the joint effort 
of the German Trade Committee of the Institution 
of Electrical Engineers and the B. E. A. M. X., the 
result of which was the conclusion that the con- 
tinuance and expansion of British trade after 
the war would mainly depend (1) on economic 
principles, and (2) on the commercial industry anc 
initiative of British manufacturers. Now (1) + 
perfectly obvious, and (2) is emphatically true 
With the first we cannot seriously interfere, bu: 
initiative and enterprise we can and should 
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employ to the utmost of our power. 


of individual private concerns to that end have our 
heartiest good wishes for success. If it had 
fears of a shortage of productivity the Asso- 
ciation would not be proceeding with any scheme 
—even at this late date, as we regard it. It 
probably has greater cause for anxiety when it 
wonders how it is going to protect British elec- 
trical industry against the resumption of importing 
by British electrical firms. | 

In contributing a brief and graceful wind up to the 
conversation, Mr. Davenport, the chairman, showed 
that it was fully recognised that German after-the- 
war competition would be a force to be reckoned 
with, and that gatherings of this character were 
greatly to be desired. 


THERE is a very strong tone in the 
. market for crude rubber, and prices have 
had a considerable advance, the upward tendency being 
influenced to some extent, of course, by the intricacies of 
the shipping position, which have resulted in gradual 
advances in freights, to say nothing of delayed arrivals and 
the difficulty in discharging vessels when they do reach 
port. The demand certainly has been on a broader scale 
both for the home trade and the United States, and it is 
noteworthy that a number of forward contracta have been 


Rubber. 


made by producing companies at prices showing a consider- 


able advance upon recent rates. The tone is certainly one 
of growing confidence, which is evidenced by the fact that 
the demand for next year's deliveries continues to run upon 
broad lines, while sentiment has not been at sll impaired by 
the less favourable statistics issued for the past month. 
There is a growing feeling of restlessness regarding the sub- 
marine activity in the Mediterranean, and this has impelled 
a certain amount of buying which would otherwise have been 
withheld for a time. Arrivals have been falling below the 
requirements for delivery, and producers seem to have had less 
material free for disposal than of late, while at the same 
time they have had to face a good demand for early staff. 
The chaotic conditions of the railways is another point 
which has led to more active buying, for consumers have 
been fearful of being caught short of supplies, and have 
been buying well ahead, therefore, of the dates for which 
they require the material. As long as abnormal conditions 
of this kind continue to prevail, the market is bound to remain 
in a somewhat fidgety mood. Official returns received from 
the Near East give the exports from the Federated Malay States 
during October as 4,120 tons, compared with 3,284 tons in 
September, and 2,987 tons in the corresponding month of 
last year. The following shows the monthly totals of the 
export movement during the last three years. 


1918. 1914. 1915. 

January a. 3,131 2,542 3,473 tons. 
February . 1,757 2,364 9,411 „ 
March ... 1,737 2418 9418 „ 
April 1,626 3.151 2.777 „ 
May 1,225 2.069 2,708 „ 
June 2,005 2,306 8,03 , 
July 1,781 2.971 3,687 „ 
Au 2.368 1,450 3.796 „ 
September 2 000 2,879 8,334 „ 
otober . 2160 2.897 4120 „ 
Total 18,785 24,417 34,127 „ 

WE are pleased to note that we do not 
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our weights and measures as one of the 
most important steps to be taken in preparation for the 
impending trade war with Germany. It is reported that 
the Council of the London Chamber of Commerce is 
holding a special meeting this week to consider the whole 
question of trade relations after the war between Great 
Britain and her Dominions and Allies on the one side, and 
our enemies on the other, and considers the adoption 


The larger 
efforts of the B. E. A. M. A. and tne smaller doings 


throughout the Empire of the metric system one of the 
most presaing questions; every member of the London 
Chamber bas been urged to introduce the system into his 
own business at once, as it is felt that Germany has an 
unquesti nable advantage over Great Britain in all neutral 
markets owing to our retention of an archaic and time- 
wasting method of weighing and counting. 

In its October issue the Mining Magazine discussed the 
question of weights and measures, pointing ont that the 
application of the decimal system to amounts lees than 


unity, as it is applied to amounts greater than unity, was 


not only logical but highly convenient, and volens 
an 


. engineers to use the metric system wherever possible, 


always to champion it. 

The Contract Journal also, in its issue of October 27th, 
treated of the metric system and foreign trade, and advocated 
the use in price lista of weights and measures familiar to 
the customer, as well as quotations in the local coinage. 
Our contemporary proceeded to quote from our circalar, 
and to indicate the trend of the answers received, offering 
a welcome to the metric system where its adoption arises 
naturally out of the needs of trade and commerce. 

We are somewhat at a loss to understand why the 
Journal diemisses the question of the general adoption of 
the metrio system and decimal coinage in this country as 
having *'small relevance to foreign trade" ; a study of the 
history of the subject showa that manufacturers, merchanta, 
engineers, scientists, trading associations and other 
important bodies have consistently held the view that the 
reform would have a profound influence in facilitating and 
promoting our foreign trade, as well as our domestic 
convenience. 

An article published by the Chamber of Commerce 
of the United States exactly a year ago vehemently 
urged the universal use of the metric system as necessary 
to the development of foreign trade, and maintained that 
all commerce and industry would benefit by its adoption. 

In the serial article which has been running through опг 
pages during the past few weeks, we have endeavoured 
demonstrate the advantages of the decimal system, and to 
show that the difficulty of substituting it for our existing 
methods will be far less than its opponents would have 
us believe. 


Our thanks and congratulations are 
due to Mr. Welbourn, chairman of the 
Manchester Section of the I.E.E., for his welcome departure 
from the stereotyped form of inaugural address. The 
author is an authority on copper and its applications to 
the purposes of the electrical industry, and having dis- 
covered that no paper on copper—the staple raw material 
of the industry—had ever been read before the Institution, 
he decided to make good that remarkable omission. For 
the adoption of this course admirable precedents could 
be cited if it were necessary ; but in these days precedenta 
have lost their weight, and the stern trials to which the 
nation is being subjected are sweeping aside our tendency to 
cling to form and ceremony, and are bringing us face to face 
with the things that really matter. 

As the author points out, our copper standards are at 
present somewhat out of date, and call for the attention of 
the Engineering Standards Committee; no satisfactory 
definition of '*hard-drawn copper" exists. There is also 
ample scope for further research in connection with the pro- 
perties of copper wire, and the author suggests that this 
might very well be undertaken by the Research Committee 
of the I. E. E. 

An interesting point is a reference to the behaviour of 
copper wire when first erected, the process of pulling out 
the kinks giving the wire a fictitions modulus of elasticity ; 
Mr. Welbourn considers it preferable to strain the conductors 
to a tension higher than that at which they will be permanently 
sagged, to get rid of the kinks, after which the normal 
modulus can be safely employed. Some new information is 
given on the effect of temperature on the strength of copper, 
a subject about which little is known. The address forms 
a valuable supplement to the excellent paper on overhead 
line construction which the author read last year. 


Copper. 
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DECIMAL COINAGE AND THE METRIC 
| SYSTEM. 


(Continued from page 637.) 

Now, in modern workshops, in which work of high 
accuracy is turned out and close limits are prescribed, 
where a fit is necessary, it is not customary to figure 
the dimensions in vulgar fractions of an inch, because 
we should have to deal with such fractions as 
I/1,024 in order to attain the desired degree of pre- 
cision; even the most ardent advocate of inches 


never goes beyond the 1/64th in figuring a drawing. 


“nor have we heard of a micrometer divided in 
I/1,024ths of an inch. The practical man would say 
such procedure was absurd, and so it would be; 
unfortunately he does not pursue the matter to the 
logical conclusion. He adopts decimal fractions, 
even to the third and fourth places of decimals (as 
we shall show), but sticks to his halves and eighths 
and thirty-seconds, even on the same drawings! We 
give an example (fig. 2) culled from a recent issue of 
the American Machinist. 

Be it noted that this is not a case where limit 
gauges are in question; it is simply due to the im- 
practicability of stating the dimensions in vulgar 
fractions. Fig. 3, from the same source, represent- 
ing a tool used in manufacturing British shells, 
illustrates the same point; but figs. 4 and 5 show 
the necessity of using decimals in defining limits for 
gauges. These fine dimensions are only worked to 
in the tool-room, where there is a staff of highly 
skilled and well trained workmen; in the shops, the 
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smallest dimension usually worked to is 1/32 in., 
unless a jig or gauge is used to relieve the workman 
of the necessity of possessing skill. Now, the milli- 
metre is about 11 times as large as 1/32 in., and the 
half-millimetre, which is, as already mentioned, about 
the limit for apposition measurements, is approxi- 
mately 1/50 in., or roughly § of 1/32 in: Hence the 
millimetre scale is at least as suitable for use in the 
shop as the inch scale, and has the enormous addi- 
tional advantage of being divided decimally. 

We have laboured somewhat to demonstrate that 
(1) inch men use decimals freely; (2) they cannot 
dispense with them; (3) metric men achieve greater 
accuracy with fewer decimal places; (4) it is easy to 
substitute millimetre dimensions for inches on a 
drawing, with an accuracy beyond practical require- 
ments, without strings of decimals ’’; (5) the mani- 
pulation of metric dimensions is easier and quicker 
than that of inch dimensions. Before leaving this 
part of the subject, let us see what is the practice 
of the British. Engineering Standards Committee. 
It has been hinted that the Committee was originally 
constituted partly to combat the growing demand 
for the metric system, but this, no doubt, is a libel; 
not only does the Committee use the metric system 
upon occasion, but also its tables afford some of the 
most striking object lessons of the inconveniences of 
the inch. We reproduce below a portion of the table 


COPPER DRIVING BAND , 


FIGS, 3 AND 4. 


of “© standard tolerances and allowances ”' for first 
quality work, given in Report No. 27 on limit gauges 
for running fits: — 


j 


Tolerance m 
(difference). | & 
Maximum 


Allowance, 
diameter, 


(difference). 


1 2495 '0005 250005 2505 0003 "2508 
$ 4993 0007 50 0007 5007 0007 5014 
1 "7491 | 0009 "75 0008 7508 °0009 7517 
1 9990 ‘0010 | 1°00 | 0010 10010 0010 10020 
14 1°4988 | 0012 | 1:50 | 0012 | 15012 | '0018 1°5025 
2 1'9985 | 0015 | 2°00 | '0015 | 20015 | 0015 2`0030 
4 3°9980 | *0020 | 4°00 | '0020 | 4'0020 0020 40040 
8 7'9975 | 0025 8'00 | 0025 0025 8`0050 


80025 | 


The tables for 2nd or 3rd quality work would 
have illustrated our point equally well; it is perfectly 
obvious that vulgar fractions have here no place 
(except in the nominal column!), and that four 
places of decimals are necessary to embody the de- 
sired facts in terms of the inch. Let us here repeat 
that the hundredth part of a millimetre—two decimal 
places—represents a greater degree of accuracy 
than can be attained under practical conditions in 
the workshop. It can, no doubt, be improved upon 
in the tool-room, by the exercise of the greatest care 
and skill; but the tool-room is the domain of 


specialists whose business is to make fine measure- 


ments and work to them. In the shops refined 
methods of measurement are uneconomical and out 


Гіс. 5. 


of place, and are obviated by the.use of accurate 
gauges and jigs made in the tool room. As our 
contention may be disputed, we cite in support of it 
the voluminous report, No. 25, of the Engineering 
Standards Committee on Errors in Workmanship— 
an extremely interesting document. 

This report was drawn up as a preliminary step 
towards the standardisation of a system of limits. 
and was based upon an extended investigation of 
the errors of workmanship incurred in 13 workshops 
in turning shafts and boring holes—plain cylindrica! 
work, the easiest of all shapes to machine accurately. 
The measurements were made by the National 
Physical Laboratory, which reported that '' accuracy 
of measurement beyond 0.0005 in. was seldom at- 
tained, owing to the presence of foreign matter and 
the variation of temperature." "Thus, an expert can 
only hope to measure with an accuracy of half a mil 
under workshop conditions; and half a mil is greater 
than a hundredth of a millimetre. Hence shop mea 
surements never need be taken beyond .or mm. 

The measured Error in Workmanship 15 de. 
fined as the difference between the size aimed at and 
the actual size of the work, and for the latter the 
mean of many measurements is taken as the actual 
dimension. We shall return to this point later. 11 
the case of specimens manufactured on the limit 
gauge system, the size aimed at ” has been taken 


PAREEN EEEE Te TE 


Vel. 77. No.1,982,Novzu»zz 19, 1915.) THE ELECTRICAL REVIEW. 


645 


as the mean between the stated high and low limits. 
On this basis, the report shows that, in general, the 
error of workmanship on shafts averages 1.6 mils, 
varying roughly from 1 mil on a 2-in. shaft to 2 mils 
on an 8-іп. shaft, though the error is not necessarily 
proportional to diameter, and in the case of holes, 
the results showed little relation to diameter, but 
averaged 1.8 mils. When the data were classified, 
work manufactured to limits came out best, with 
general averages of 0.85 and 1.2 mils for shafts and 
holes respectively. Ground specimens showed 1.1 
mils, against 1.9 mils for shafts not ground. Work 
not manufactured to limits gave 2.2 and 2.3 mils 
for shafts and holes respectively. 

Classifying in terms of purpose, we have this 


table : — Average error of 


workmanship. 

Class of Work. Shafts. Holes. 
Small tools ... де psi es .0005 0010 
High speed engines and dynamos . 0011 0010 
Gun mountings sa .  .0012 0014 
Gas engines 0020 0028 
Locomotives ; .0031 .0025 
Large machine tools 0025 0033 


These figures relate to the average diameters of 
the shafts and holes; but the specimens are generally 
somewhat taper and often elliptical, 30 per cent. of 
all the shafts and 46 per cent. of all the holes having 
a variation of at least . 001 in. in diameter, and 13 
per cent. of all shafts, 29 per cent. of all holes, being 
elliptical by that amount. 

The committee gave the following formula for 
limits: — 

Limit / 2 in mils = (o. ID +0.5) where р is the 
diameter in inches. This gives from a minimum of 
I mil total tolerance up to 3.4 mils at 12 in., but from 
5 to 12 in. diameter the slope is reduced, to give 
3 mils at 12 in. (“Tolerance is a difference in 
dimensions, prescribed in order to tolerate unavoid- 
able imperfections of workmanship.’*) 

It would be a mistake to infer from the statement 
that the error in workmanship ” is, say, 1.6 mils, 
that that figure represents the limit of error; on the 
contrary, as stated above, it is an average figure, and 
when the tabulated details of measurements are ex- 
amined it is seen that the maximum errors—which 

.are of great importance, for a shaft that would 
apparently fit a hole on the average basis may actu- 
ally not enter it at all owing to the maximum errors 
being greater—are often much more significant. 
This fact is well illustrated by the circumstance that, 
although the investigators say they were seldom able 
to attain an accuracy within half a mil, the bulk of 
their data are given in tenths of a mil! A few ex- 
amples, taken from one of the highest classes of 
workmanship—high-speed engines and dynamos— 
may be cited: — 


Nominal Taper Elliptical Tolerance Error 

diameter. mils. mils. mils. mils. 
1.502 (hole). ro ... 0.3 ... 0.75 ... 0.0 
2.375 (shaft)... о .. т.о .. ro ... 0.6 
2.378 (hole). 1.5 ... o .. 10 .. 0.3 
2.375 (shaft)... 1.0 0:5. we то... 0.2 
2.378 (hole) ... 1.5 0.5 .. LO ... 0.3 
4.0055 (hole) ... 2.5 LO as 25 as W0 


Here we see that a bearing is found to be 1 mil 
taper and 0.3 mil elliptical; yet the '' error in work- 
manship appears as 0.0! In another case the taper 
is 1.5 mils; the '' error " appears as 0.3 mil; and the 
last example is still more striking, a taper error of 
2.5 mils and an elliptical error of 1 mil being so far 
neutralised by other errors that the resultant error 
is 0.0. Even on this peculiar system of reckoning 
“errors,” according to which a shaft journal may be 
made to appear absolutely correct if it is 2 mils large 
at one end and 2 small at the other, the average 
error of all the боо specimens examined, as stated 
above, was over 13 mils. 


One of the most weighty objections to the metric 
system 1s the theory that jigs and gauges and 
patterns will have to be altered, at very great ex- 
pense to engineering works. As regards patterns, 
a little consideration will show that there is not the 
slightest necessity to alter these; as we have pointed 
out, the accuracy with which a casting is produced 
is not a matter of a thousandth or even a hundredth 
of aninch. The many sources of error in this work. 
—uncertain shrinkage, enlargement of the mould in 
withdrawing the pattern, inaccuracy of fit of the 
flasks, and warping of the casting, render it use- 
less to aim at a result within half a millimetre of 
the desired dimension. Hence drawings of castings 
can safely be figured to the nearest whole millimetre 
without touching the patterns. Neither is there 
generally any occasion to alter dies for die-casting, 
or for forming small articles in presses, remember- 
ing that what is aimed at is the correct result, and 
the mere fact that the dimensions of the result are 
expressed in inches or millimetres has no bearing 
whatever upon the suitability of the article for its 
intended purpose, unless tt has to fit some other part. 
Articles manufactured by these processes could be 
figured to the tenth of a millimetre, which would 
in general be smaller than the error of workmanship. 

As for jigs and gauges, these are wholly a matter 
for the tool-room. There is no need to alter them 
at all, because, being usually figured in thousandths 
of an inch, they can just as easily be figured in hun- 
dredths of a millimetre—with a gain in accuracy, on 
paper. Another point which must not be over- 
looked is the fact that both these types of appliances 
have a comparatively short life—not that thev 
necessarily wear out quickly, but changes in design, 
which are always occurring or impending, put an 
end to their usefulness. With few exceptions, the 
life of jigs can be put at not more than two or three 
vears—a writer in the American Machinist recently 
estimated it at not over one year—and therefore, if it 
is judged essential to alter a jig because it is to be 
measured in millimetres instead of inches—surely a 
curious reason—it is grossly unfair to charge all the 
cost to the metric system. 

Gauges, if of standard dimensions, might have a 
ionger life than jigs, but it must be remembered that 
they are liable to wear, and must be checked and 
readjusted from time to time; the slight alterations 
that might be necessary to bring them to convenient 
metric dimensions could be made on these occasions, 
and though they would not be inexpensive, thev 
would, at any rate, involve only the adjustment of 


existing gauges, and not the construction of entirely 


new gauges. That new micrometers and other fine 
measuring appliances would be needed in the tool- 
room must be admitted; but these would not involve 
a cost that could be regarded as prohibitive. 

The fact that, when the need arises, work is done 
to metric measurements, without the least difficulty, 
knocks the bottom out of the allegation that the 
room must be admitted; but these would not involve 
immense cost. It is not true. Neither the workmen 
nor the machines offer any difficulties; there is no 
need whatever to alter jigs and gauges, or to change 
shop standards. Only the drawings require re- 
dimensioning, and anyone familiar with shop 
methods in a progressive works knows that to alter 
a drawing is an everyday proceeding. In this con- 
nection we wish especially to emphasise the follow- 
ing points: —where interchangeability is necessary, 
the measurements usually must be taken to the thou- 
sandth of an inch (which is fully covered by the 
hundredth of a millimetre)—and are effected by 
means of gauges—limit gauges or otherwise. These 
gauges are prepared and adjusted in the tool-room, 
and the workman who uses them does not need even 
to know the dimensions to which they are made: 
only the tool-room mechanics are. concerned with 
them. The workman, in fact, does not work to inch 
measurements or millimetre measurements; he 
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works to his gauges, and nothing else, except in the 
case of dimensions the accuracy of which is of no 
importance. The latter can, therefore, be taken to 
the nearest millimetre or, at the very most, to the 
tenth of a millimetre (0.004 in.). here standards 
have been prescribed by the Engineering Standards 
Committee, there is usually no need to alter them; 
they can be expressed in terms of millimetres to the 
necessary degree of accuracy, with fewer decimal 
places than the inch measurements. To illustrate 
this point we give an example based upon the table 
given on p. 644 in inch measurements. It will be seen 
that the millimetre table, although not originally 
drawn up in mm., presents no difficulties. 


| | zs | < | S | | 
21 Sg | 88 | Eg | $ dg | 22) Bi 
© Ho | 2 5 Bt ~ EE | fe 5% 
eg) о ЕЕ РЕТТЕ ЕТИ 
z Ss | &B$3 E 4 do | aD | 88 
inches mm. mm. mm. mm. mm. mm. mm. 
1 6337 | ‘013 6350 013 6363 | ^" | 6:370 
j | 12682 | 018 | 12700 018 | 12718 | ‘018 ' 127736 
4 | 19:027 | "023 | 19050 020 | 19:070 023 19 993 
1 25:375 | 025 | 925100 025 25495 | 026 | 295450 
1j | 387069 | “030 | 88099 | 080 | 38130 | "033 | 38:163 
2 | 50761 | 038 | 30799 038 | 50:837 | '038 | 350875 
4 1101-5647 | "051 | 101598 |-051 | 101619 | "051 | 101/700 
8 203'196 | 064 203˙324 


dos | '064 

As regards the objection raised on the score of 
screws, this is a bogey which has long been laid. 
In the first place, it is well known that metric threads, 
can be cut with English leading screws, and English 
threads with metric leading screws. We have before 
us an advertisement of an American lathe, in which 
this is referred to. 

In the second place, when screws are cut on differ- 
ent lathes, they are never accurately interchangeable 
unless the leading screws were both cut with the 
same original leading screw. It was for this reason 
that the National Physical Laboratory some years 
ago erected a special lathe for the express purpose 
of cutting leading screws for British engineers. 
Screws and nuts are only truly interchangeable when 
thus produced from a common origin, either the 
same leading screw or the same taps and dies. 
Hence here again the workman is not concerned 
with the system of measurement in use, but only 
with ready-made tools. 


(To be continued.) 
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OUR TRADING OPPORTUNITIES 
THROUGHOUT THE WORLD. 


(Continued from page 614.) 
The Trade of China. 
We have so recently reprinted the 


tte excellent address of Mr. Riddle, de- 
ushin livered at Birmingham, that it may 
British Goods! seem that the British firms have 


enough advice and information to go on with in 
regard to China as a market. But we are hearing 
so much about the ways of the German in worming 
his way into that country that we must place a num- 
ber of statements on record. Mr. Ainscough, our 
British Trade Commissioner, is addressing British 
business people in this country on impressions gained 
during his investigation of the China market. He 
has shown that the pushing of British manufactures 
there has been left largely to German merchants. 
To those who say, ‘‘ What does it matter who 
sells the goods so long as they are British 
made? Mr. Ainscough replies that the German 
wil not sell British. goods one moment longer 
when he can find ways of getting the same sort 
of thing made cheaply in the Fatherland. It is 
common knowledge that the German did a big sale 


of British goods in Warsaw, because the people 
there insisted on having them, but his sense 
of patriotism in trade is unquestionably strong, and 
he won't sell anything British if.he can help it. Mr. 
Ainscough advises British traders to co-operate more 
generally with British distributing houses in China. 
There is, from what we have just heard, energetic 
work being done by some British firms operating 
here and in China. We have been told of a firm oí 
merchants not unconnected with the engineering 
trade who, finding their occupation more or less 
gone at the outbreak of the war owing to the opera- 
tions in Northern France, and to the stoppage of 
German exports by our Fleet, dispatched a small 
army of travellers to a certain foreign market to 
book after the war contracts. The firm is 
British, and its enterprise is highly commendable, 
but of course the business will be placed where it is 
most convenient to get it executed—perhaps here, 
perhaps in the States, perhaps with suspected neu- 
trals, perhaps even in enemy countries. Is it not 
preferable that British manufacturers should them- 
selves, through their own representatives or organ- 
isations, be securing the business for British works? 


H.M. Consul, V. L. Savage, in his report 
German for the year 1914 on the trade of Changsha, 
Methods. refers to the steady growth year by year 
of the recorded value of that trade, but 
he says that it is more an index to the extent to which such 
trade is steamer-borne than of the actual increase in the 
volume. He states that the overwhelming preponderance of 
British shipping is due to the energy and enterprise of British 
shipping firms long established in China, but the lack of 
enterprise on the part of British merchants in general (with 
two or three exceptions, and these are youthful importing 
firms) has left the development of the valuable trade of Hunan 
to be done almost entirely by their German competitors. He 
says that the latter have done most of the pioneering work 
with characteristic patience and perseverance. ‘‘ They have 
earned the profits they have made and the advantages they 
have acquired." But, he adds, the methods adopted by Ger- 
many cannot be reckoned as sound in all respects, and they 
are demoralising to the Chinese. These methods are based 
to a certain extent on economic factors and conditions which 
do not apply, on the whole, to British trade and manufac- 
tures, even of a parallel order." The engineering trade is 
quoted as affording a good instance of the differing conditions 
and methods. Consul Savage continues :— 


„The enormous output of the large Ger- 

Germany's man engineering works demands outlets in 
Big Output. many markets, in order to secure continuity 

of production. Temporary sacrifices may 

have to be made, in consequence, with & view to obtain and 
reserve a hold on those markets. These take the shape of low 

initial prices, long credits, and even loans to purchasers of Ger- 
man machinery, on the sole security of contracts under which 
the latter are more or less tied down to obtaining any further 
supplies of machinery they may require from the same source, 
during a term of years; or to provide a quid pro quo for the 
loan, which may not carry payment of interest, in the ae 
of raw or partly manufactured products, delivered at profit- 
able rates to the German purchasers thereof. In the mean- 
time, it may be noted, the Chinese clients have to рау heavily 
for accessories and fittings, which, being especially adapted 
to the plant sold to them, have to be obtained from the same 
or affiliated manufacturers, whereby the latter make excellent 
rofits. I have good authority for saying that British manu- 

acturers do not, as a general rule, produce on the same scale 

as the Germans. Their capital, their works and their output 
are usually smaller. While they may be able to supply articles 
of equal and sometimes even better quality at approximately 
the same price, they may not wish to cut down their profits 
or wait for them; or they may prefer to sell in other markets 
where they need not do so. These are eome of the principal 
reasons for the predominance of the German over the British 
engineering trade in China. It is due as much to different 
economic conditions as to the lack of the necessary organies- 
tion and enterprise on the part of British engineering manu- 
facturers.“ | 
| The success of a number of younger 
British firms trading in general manufac 


d peg tures on modern lines is quoted as proving 
Succeed beyond question that an increase In 

: expenditure on a larger European staff snd 

more agencies is amply warranted by 

results." But this system is not followed by the old-estab- 


lished merchants, who have hitherto preferred to centralise 
their trade at the few large importing centres and to deal 
only in large quantities of goods at a time, and have been 
content to leave the distribution at long range, entirely in 
the hands of native middlemen. Consul Savage says tha! 
there is no necessity for maintaining this system, indeed, 
there are good reasons for discarding it. Competition among 
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foreign merchants themselves enables the shrewd Chinese 
trader to cut down their profits more and more, not infre- 
quently to a minimum. ile they are keen enough to make 
use of the foreigner and his money, the Chinese readily 
combine together against him. The effects of such a combina- 
tion are easy to bring about, and extremely deadly where 
large interests are concentrated at one spot. ‘‘The remedy 
is clearly to adopt a more open formation." In the case of a 
highly centralised trade, the Chinese middlemen can and do 
combine together to control the trade, and make too many 
profits for its welfare and vitality. Any attempt on the part 
of Europeans to introduce useful innovations calculated to 
secure better results or an expansion of business is apt to 
met by the threat, or the reality, of a boycott, if the middle- 
men’s profits are at all jeopardised. German business houses 
have a number of European agents up-country for the sale 
or purchase of goods, most of them able to converse with the 
natives, study their requirements, and make bargains with 
them if necessary—having realised the great value of a know- 
ledge of the Chinese language on the part of their agents and 
salesmen. The report later shows that it is due to the efforte 
of German firms that the former native prejudices and other 
factors which raised great difficulties in the way of the suc- 
cessful exploitation by Europeans of the vast mineral wealth 
of China have been overcome. 
The export of certain ores and metals 
The is now a principal feature of the trade of 
Travelling Changsha. British enterprise has 
Hun had practically nothing to do with it.” 
d In coneidering the golden prospecte of 
Changsha, Mr. Savage aeks: 'To what 
extent is British trade represented at Changsha? The 
answer is that, including two shipping companies, there are 
two British firms having European agents at Changsha; seven 
more, including two non-European insurances companies, аге 
more or less inadequately served by native agents. That is 
ali! As against that, a year ago, there were here 11 German 
firms represented by 14 Germans, one Briton, and two 
Chinese agents. Owing to trade depression and the war, four 
of these firms have now closed down and four Europeans only 
Temain at present to represent the more important houses. 
But it must be noted, on the other hand, that the mineral 
trade of the province is still predominantly in German hands, 
as well as its produce trade, the main outlet of which is the 
neighbouring port of Changteh, now about to be opened to 
foreign trade and residence. Branches of several German 
exporting firms are already established there, but no British 
firms are represented except by native agents. Two British 
mining engineers who have lately been travelling in the 
interior of Hunan report that, at almost every place where 
t of mineral produce shows especial promise, the 
Germans have already entered into relations with the mine 
owners and established some sort of a hold. In addition to 
the Germans. there are also at Changsha agencies of five 
important Japanese firms and nbout a dozen smaller ones. 
and the number of Japanese subjects is greater than that of 
any white race, excluding missionaries. From this it will be 
eeen that our wide-awake and enterprising commercial rivals 
are taking advantage of good opportunities for the expansion. 
of their trade which, while equally open to the British mer- 
chant, are not receiving from him the attention which they 
should command. The real fact of the matter is, there is 
plenty of room for more British firms than 


Plenty of now exist in China. New capital and new 
Room for blood are wanted to rejuvenate our trade. 
the British. The newcomers, if any, will no doubt have 


to build up their trade connections; but 
this is an easier task in China than in any other country. 
New firms will have to engage men of local experience, and 
train others; but they will not, like the older firms, have to 
break through the opposition of their old-established connec- 
tions among the Chinese and institute new and unpopular 
methods, while they will have less. or nothing, to lose, and 
much to gain. As regards Changsha. a warning is needed. 
The place has a great future before it. but space for residential 
and business quarters is very limited. The value of land is 
already high and tends to increase rapidly. In a few years’ 
time costs of installation will be such as to require a very 
considerable outlay. The first in the field will score heavily 
in this respect.“ | 
d and zinc metals are exported in the form of ore, the 
output of lead during 1914 being close on 4,000 tons and that 
of zinc 12,894 tons. The producing source is the Shui K’ou 
Shan lead and zinc mines, the output of which is controlled 
by three German firms, while the machinery used is either 
of German or local make. For it is the fact, however remark- 
able, that a foreign-trained Chinese mechanical engineer. 
assisted by a staff of foreign-trained Chinese fitters and 
mechanics, turns out on the spot. in a remote district of 
Central China, a number of articles of modern machinery 
which serve their purpose excellently. 


Several years ago the output of the Shui K’ou Shan mines. 


was pledged for six years to a German firm, in return for an 
advance of 1,000,000 taels (about £150.000) wtihout interest. 
By this arrangement the firm in question, although probably 
unable at present to finance this branch of its trade. has 


nevertheless continued to take delivery of the supplies of ore. 


the value of which goes to repay the loan. The ore itself is 
stored in the firm’s warehouses at Wuchang until circum- 
stances allow of its disposal. 


In the present comparatively undeveloped 

The Demand state of the Hunan market it is not pos- 
has to be sible to gauge to what extent it might be 
Cultivated. made to abeorb particular items out of the 

_ vast range of British-manufactured goods. 

Cheap but serviceable tool steel and tools, machinery, electrical 
fittings, lamps and lampware, caps and hats, enamelled ware, 
needles, and a number of other articles of common use and low 
cost, already find a considerable market. Among the restricted 
class com of the Hunanese gentry there is much wealth, 


and certain luxuries, the nature of which would be required to. 


be ascertained, would no doubt find an ever-increasing number 
of purchasers. It із rather a question of educating the market 
up to a higher standard of requirements. But to obtain this 
object personal ле is a sine quá non. Trained travelling 
agents could do much useful work in this direction. But more 
effective, perhaps, would be some kind of an emporium, in 
which a large гоу of goods could be exhibited and sold at 
reasonable rates under foreign supervision. In the case of 
articles not suitable for a retail trade, show-rooms are 


indicated. І 
(То be continued.) 
S ——— 


THE PRODUCTION AND PROPERTIES OF 
ELECTROLYTIC COPPER. 


By B. WELBOURN. 


(Abstract of Chairman's Address, delivered to the MANCHESTER 
AL SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEHRS, 
November 16th, 1915.) 


NEARLY everyone of us is a user, in some form or another, of 
electrolytic copper. A search of the Institution records for 
twenty years loses no paper devoted to it, although it is a 
prime necessity of every electrical engineer. 

The world’s output of copper in normal times is about 
1,000,000 English tons per annum, the highest production 
being that of approximately 1,006,000 tons for 1912. Of this, 
the U.S.A. alone prouad 55 per cent. (against 572 tons only 
in 1850), the whole of North America produced 66 per cent., 
and North and South America together produced 73 per cent. 
As this huge quantity is mainly controlled from the U. S. A., 
it 18 easy to see how the copper prices of the world are regu- 
lated from there. 

Japan is the next biggest producer with 65,000 tons. Spain 
and Portugal gave 59,000 tons, Russia 33,000 tons, Australasia 
47,000 tons, while the combined production of Germany, 
Hungary, Turkey, and Bulgaria on a peace footing is about 
35,000 tons. The British Isles produce 300 to 400 tons only now. 
whereas the native production was 15,968 tons in 1860. 

The world’s production in 1850 was 52,400 tons. It had 
reached 334,565 tons in 1895, and this had trebled by 1912. In 
the same period, the ошрщ of the British Empire was more 
than quadrupled from 23,495 to 99,440 tons. The increasing 
production and consumption correspond with the development 
of the applications of electricity. 

. The statistics for 1912 show that the principal manufactur- 
ing countries absorbed copper as follows: 


Tons. Tons. 

North America .. 960,922 Austria-Hungary... 50,590 

кее И . . 243,173 Russia e. e e. 38,818 

Englan ..147,51 Italy .. .. .. .. 84,378 
France М А 

Сервет is nearly always associated with gold and ailver, 

which can be electrolytically separated from it, and are now 


recovered instead of being lost, as was usually the case until 
electrical methods were available. About 70 per cent. of the 
world’s output of copper is refined electrically, and from the 
461,583 tons refined in the U.S.A. in 1907, 13,995,436 oz. of 
silver and 272,150 oz, of gold were recovered by electrolytic 
separation. | 

ost of the ores have to be calcined before smelting, in 
order to get rid of part of their sulphur, and this is done in 
mechanical calciners. After partial calcination, the ore is 
smelted (usually in a cupola furnace) to extract the earthy 
matter and to concentrate the copper, etc., with part of the 
sulphur and iron into a matte. This matte will run from 45 
to 50 per cent. of copper, and then it is transferred to a 
Bessemer converter, which blows it up to 97 per cent. to 99 
per cent. with the gold and silver contents, and is the result 
of treating ores which have sometimes only 3 per cent. to 
4 per cent. of copper originally. The copper is run from the 
converter into slabs about 18 in. by 28 in, by 3 in., which are 
then transferred to the refinery, where they are again melted 
for 24 hours in a reverberatory furnace with a capacity of 
150-200 tons of copper for further purification. The co 
from this furnace is run into moulds to form the cast anodes, 


which are usually 36 by 36 by 11 in. thick, and weigh 500 lb. 


Under good conditions, in the U.S.A. works the cost of 
converting a 50 cent: matte to metallic copper is about 
4d. per lb. of r copper. 
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Most works employ the multiple system, in which anodes 
of cast copper and cathodes of electrically deposited copper 
strippings 36 by 36 by 1-32 in. thick are hung in lead-lined 
vats. The epace between the electrodes is 14 to 2 in., and the 
pressure employed is about 0.3 volt for every pair of electrodes 
in series. The electrolyte is an acidulated solution of cupric 
sulphate, and contains 14 to 2 Ib. of CuSO, and from 5 to 10 
oz. of HSO, per gallon of water, and is maintained at a 
temperature of 130 deg. F. The current density is usually 
74 to 12 amperes, and should not exceed 18 amperes per sq. ft. 
of anode surface, ae it has been found by experience that the 
mechanical properties of the metal depend on the current 
density i With this latter density a high temperature 
and rapid circulation of the electrolyte must be maintained. 

In practice, 14-in. thick anodes decrease in thickness in ten 
days to 4 in. thick, and pure electrolytic copper is deposited 
on the cathodes until they are just over J in. thick, while the 
precious metals settle as slime at the bottom of the vat. The 
Jin. thickness of anode which is left is returned to the anode 
furnaces for re-melting and further casting. 

Theoretically, with a 100 per cent. current efficiency and 0.3 
volt between electrodes, 1 Ib. of copper should require about 
0.115 xw.-hour, but, in practice, the gross KW.-hours required 
for refining and for power and lighting in the largest works 
is 0.14 to 0.15 KW.-hour. The overall cost of the electrolytic 
refining of copper is not published by the refiners, but it is 
believed to vary from a farthing to threc-eighths of a penny 
per lb. The finished cathodes are melted down, blown with 
air, poled, and then cast into wire bars, the average weight 
of which is 140 lb. in England, and 220 lb. in the U.S.A., but 
if required by the wire manufacturers, special bars up to 800 
Ib. in weight сап be produced. 

For the transmission of electricity two varieties only are 
required :— 

1. Hard-drawn copper, which comprises all conductors in 
which mechanical strength is required; and 

2. Soft or annealed copper, which comprises all conductors 
which are to be continuously insulated, and in which the 
highest obtainable conductivity is required. 

us-bars for switchboard work may either be hard-drawn 
or annealed as required. 

The actual manufacture of wire from wire-bars is a etraight- 
forward process, and wires can be euccessfully drawn from 
1 mil. in diameter, of very considerable lengths, up to 0.2 
sq. in, sectional area in lengths up to 7,000 ft. The wire-bars 
are heated in furnaces to a bright red heat and are then 
“broken down in rolls, and afterwards rolled in the rod 
mill into rods which are coiled up while still hot. In this 
process the copper oxidises rapidly, and it is necessary to 
remove the scale’ by acid pickling and by washing. The 
removed scale is readily convertible back to copper by an 
electrolytic process. The clean coils are taken to the wire- 
drawing machines, in which the rod is drawn into wire by 
means of chilled iron and/or diamond dies according to the 
size. Wires of No. 17 S. W.G. and under are usually drawn 
through diamond dies only. 

The number of dies or holes through which the wire is 
drawn down to the required diameter depends on whether 
the wire is to be used hard or soft. and, if the former, 
on what tensile strength and other mechanical properties are 
needed. Generally speaking, the greater the number of holes 
or dies, the higher is the resultant tensile strength. 


DRAWN SPECIMEN (Mr. T. Bolton). 


Diameter Tensile strength, Elongation p.c. 
in inches. tons per sq. In. in 10 inches. 
0.50000 2.68 — & 3.8 
0.400 |—  ........ 25.02 аи 3.0 
0.800 |  ........ 98.30 —  ....... 2.6 


When hard-drawn wire is needed, it is now ready for use 
either as a single wire, e.g., a trolley wire, or it can be 
stranded into a more flexible conductor for use on an over- 
head transmission line. 

If soft copper is needed, the hard-drawn copper can be 
treated in з number of ways. The modern process most used 
for annealing copper and other non-ferrous metals is that 
known as the Bates and Peard," or some variation of it. 
The system consists essentially of a cast-iron. retort which is 
heated externally, and which is sealed by water at both ends 
to prevent the entry of air through the descending mouth- 
pieces. The retort is filled with water vapour under pressure 
at a temperature of about 800 deg. F. for small wires, and 
1,100 deg. Г. for larger wires, and the copper which is to be 
annealed is carried slowly through the heated tube by means 
of an endless conveyor. When the copper comes out of the 
retort, it is found to be perfectly annealed and to be as bright 
in colour as it was before treatment, while there has been 
no loss of weight. The heat remaining in the coils of wire is 
sufficient to cause the water from the seals to evaporate and 
leave quite dry wire, which 15 then ready for stranding and 
insulating. 

Where long lengths of wire are required, it is frequently 
necessary to joint wires together during manufacture. In the 
smaller sizes which are used in the construction of insulated 
cables this may be done conveniently and economically by the 
use of electrical butt-welders. 

For trolley wires. some engineers prefer that copper wire 
bars of suitable weight should be used to ensure getting the 
lengths required without any joints. An alternative to this 


is to joint the rolled rods (from which the wire is to be drawn) 
by means of scarfed joints which are brazed together with 
silver as the solder, and extensive experience of this method 
shows that it is entirely successful. Both this and the ele- 
trically-welded joint referred to earlier will stand drawin; 
down through the dies, and, in the finished wire, the joint 
cannot usually be detected by the eye, nor is its {епз 
strength any less than that of the rest of the wire. In fact. 
it is usually higher. 


BRITISH STANDARD FOR CoPPER CONDUCTORS. 


The first attempt to standardise copper conductors was 
made by an I. E. E. Committee, whose report was published 
in January, 1900. 

The standard at present in use is the one issued by the 
Engineering Standards Committee (No. 7, revised March. 
1910), but it is understood that this 1s under revision, which 
is certainly needed. in view of the International Electre- 
Technical Commission's Publication No. 28, International 
Standard of Resistance for Copper, March, 1914, which has 
already been adopted in the new standardisation rules of the 
American Institute of Electrical Engineers. dated July 1м, 
1915, as follows :— 

1. At the temperature of 20 deg. С. the resistance of a wire 
of standard annealed copper 1 metre in length and of uniform 
section of 1 sq. millimetre is 1/55 ohm = .0172414 ohm (2) 
deg. C. = 68 deg. F.). 

2. At a temperature of 20 deg. C. the density of standard 
annealed copper is 8.89 grammes per cubic centimetre (554.9 
Ib. per cubic foot). a 

9. At a temperature of 20 deg. C. the constant mus 
temperature coefficient of resistance of standard annealel 
copper ineasured between two potential pointe rigidly fixed t: 
the wire is (398 = 1/254.453 per deg. C. (.00218333 = 
1/458.016 per deg. F.). 

4. As a consequence, it follows from (1) and (2) that, ata 
temperature of 20 deg. C. the resistance of a wire of standard 
annealed copper of uniform section, 1 metre in length and 
weighing 1 gramme is 1/58 X 8.89 = 0.15328 ohm. 

Paragraphs (1) and (4) define volume resistivity ° anil 
mass resistivity '" respectively. This may be expressed in 
other units as follows :—Volume resistivity = 1.7241 microbin- 
c.m. (or microhms in a сш. cube) at 20 deg. C., = 061579 
microhm-inch at 20 deg. C. and mass resistivity " = 875.0 
ohms (mile, pound) at 20 deg. C. 

In the interests of uniformity, it is to be hoped that the 
Engineering Standard Committee will adopt the above stan- 
dards, and will further provide that— 

5. The resistance of hard-drawn copper shall be considered 
2.7 per cent. т than that of annealed copper of the 
same size at the same temperature (Le., 20 deg. C. or * 


‘deg. F.). 


6. The legal standard wire gauge as fixed by Order in 
Council, dated August 23rd, 1883, shall be adopted as the 
standard gauge, as in the existing standards. 


In the meantime, it should be noted that the Engineering 
Standards Committee defines hard-drawn copper wire as Wite 
which does not elongate more than 4 per cent. on a gauge 
length of 10 in. when broken by tension, and that the stan- 
dard resistance for it is just 2 per cent. higher than that for 
annealed wire at 60 deg. F. (15.6 deg. C.). 

It may also be noted that the Board of Trade's existing 
regulations for overhead lines require that the elongation ef 
hard-drawn copper wire will not be less than 2 per cent. in 
a length of 10 in., so that wires for such lines naturally fall 
between elongation ljmits of 2 per cent. and 4 per cent. 

The British Engineering Standards for Trolley Wire is con- 
tained in Report No. 23, issued in August 1905. but it need- 
revision in view of the subsequent experience gained in the 
manufacture of such wires and of the common use of grooved 
sections of trolley wires. 

The testing of annealed copper conductors is very simple. 
and is confined to gauging the wires with a micrometer gauge 
and measuring the ohmic resistance, and sometimes to the 
weighing of samples or coils. In the case of hard-drawn 
copper, additional tests are necessary to determine : — 

1. Tensile strength. 

2. Extension as a test of hardness. 

3. Limit of proportionality (elastic limit). 

4. Absence of brittleness. 


Tests (1), (2), and (3) are usually made simultaneously on a 
specimen which is exactly 10 in. long between the grips of 
a Dennison, Buckton, Avery or other suitable testing machine. 
Modern testing machines are arranged so that autographic 
records of the extension of the wire may be taken, which are 
sufficiently accurate for commercial work. If. however, erat 
extension measurements are needed. then they must be made 
carefully by an experienced worker, with an extensometer. 
In practice, it is found that the actual tensile strength 1m- 
creases in proportion to the diameter, and not to the sectional 
area, as one would expect, although the tensile strength in 
tons per square inch increases with a decrease of diameter. 
After analysing a number of tests made by Mr. Thomas Bolten. 
Mr. A. Р. Trotter found that the tensile strength could i» 
expressed as follows :— 

т= а = фр. 


Mr. D. R. Pye and other investigators have found from 4 
large number of tests that the value of a is approximately :*'. 
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апа that of b is 90, on all sizes of conductors up to 0.5 in. 
diameter. l 

It is not, however, sufficient to define the strength of the 
wire; it is also necessary to have some c on its hardness 
hnd absence of brittleness by ascertaining that it does not 
fall below a stated minimum extension per cent. Tests on 
wires from 0.075 to 0.5 in. diameter show that the minimum 
extension can he expressed by 


R = 5D. 


On these results, Mr. Pye has suggested (Journal of Institute 
of Metals, No. 2, 1911, Vol. VI) the following as the basis 
of a satisfactory definition of hard-drawn copper :— 
` ' Hard-drawn copper, when in the form of circular wires. 
shall have a tensile strength not Icss than that given by the 
formula— 

т = 90 — 20 p. 


and an extension per cent, on a marked 10-in. length, includ- 
ing pomt of fracture, of not less than that given by the 
formula— . ' 

e = 5 Хр. 


where in the foregoing formule :— 
-T = tensile strength in tons per sq. inch of original section. 
e = extension per cent. 

D = diameter of the circular rod in inches. 
‚ An examination of the standard figures prepared by the 
Wire Committee of the American Society for Testing Materials 
(1909) for wires ranging from 0.04 to 0.46 in. diameter shows 
that they agree closely with the above epecification for etrength, 
үре, minimum extension figures agree closely with the 
ormula :— 


e —4 Мр. 


The Engineering Standards Committee might, therefore, 
соса the adoption of Мг. Pye’s specification оп the grounds 


. (a) Tt calls for a bigh standard which can easily be obtained 
by the leading manufacturers шеи the world; 

(b) Tables of the minimum tensile strength and extension 
per cent. can be prepared for use for all the usual sizes of 
Wires; an | | a 

(c) It is easily applied to all intermediate sizes. 

Test (4) is almost wholly covered by Test (2), and probably 
could be displaced by it, but the British Post Office and other 
users specify the following ductility test for wires which 
range in diameter from 0.0791 to 0.2237 inch :— 

" The wire shall be capable of being wrapped in six turns 
round wire of ite own diameter, unwrapped, and again 
wrapped in six turns round wire of its own diameter in the 
same direction as the first wrapping, without breaking; and 
shall be capable of bearing the number of twists set down in 
ino. Cable without breaking. The twist test will be made as 
ollowe :— ' 

" The wire will be gripped by two vices, one of which will 
be made to revolve at a speed not exceeding one revolution 

т second. The twists thus given to the wire will be reckoned 

y means of an ink mark which forms a spiral on the wire 
dunt torsion, the full number of twists to be visible between 

e vices :— 


Weight per statute mile. 


Approximate equivalent diameter. 


re erg | Minimum | Maximum. 


Ib. w. w. mm m. in. 
800 784 816 02237 072215 0˙2259 
600 588 612 0°1937 01918 01956 
400 393 408 071582 01566 01598 
300 394 306 01870 ! 018656 01384 
200 196 204 01119 071108 01130 
150 147 153 | 00969 00959 00979 
100 98 102 00791 0`0788 0`0799 


To show how this works in practice, three standard 600-1Ь. 
sue were taken at random and the following results were 
obtained :— 


Wre 8 per 
G. P. O. 8 А 
Specification. 1,800 Ib. 20 Bd um. £ үт к i Em 
Sample I 1,895 lb, 28 66668 14590 
» H 1,880 „F 30 666661 1`4540 
» III 1,900 ,, 28 66664 1°4691 


An extraordinary and unexpected result has been that the 


600-Ib. wire had 
had been applied 
would seem that the work done on 
иеме a eranen and brittle 
or any practical purpose 

neral Post Office 
measure of the quality of 


The Ge 


a breaking strain of 1,850 lb. after 20 twiste 
, but there was no measurable extension. It 

the wire in twisting had 
ness until it became 


tests for brittleness give a rough 
the wires, and their value lies in 


the ease with which they can be applied; but it should be 
noted that the Department does not specify any extension test. 
It may be stated, however, with considerable confidence, that 
wire which complies with Mr. Pye's specification will also 
automatically comply with the Post Office specification. Apart 
from this, it does not seem clear why a wire which is to be 
erected and subjected to longitudinal etrain only should be 
tested by wrapping and twisting, and the extension test would 
seem to be a more scientific way of determining the toughness 
of the metal. This opinion is confirmed by the action of the 
Wire Committee of the American Society for Testing Materials 
in offering explanations of their omission of these wrap and 
twist tests from their specification for hard-drawn copper wire. 


(To be continued.) 


LEGAL. 


ELECTRICAL WORKER FINED AT TYNEMOUTH. 


AT Tynemouth Police Court, on the 12th inst., George E. Horler, 
30, described as an electrical worker, was о ed under the 
Defence of the Realm Regulations with having failed to answer 
questions on O»tober 26th. 

DgrgCTIVE Mason said that, acting on instructions from the 
Chief Constable, he visited Tynemouth electricity works on 
Ostober 26th, to see Н ;»rler, who was employed there, but the man 
was absent, He then went to the accused's lodgings, and questioned 
him. Asked where he wa^ born, accused said he was born at Hall, 
ап і, later, said at York. He refused to answer other questions that 
were put to him, and he was taken to the police station. Having 
obtained authority, witness searched accused's boxes, and he found 
a motor and cycling map of the Wembley District of London, а 
manual of military engineering, and a bank-book. Witness made 
farther inquiries, and found that in the early part of the year 
Horler went to work with Meesrs, Holmes, electrical engineers, at 
Newcastle-on-Tyne, but left after three days, without notice, and 
without drawing the wages due to him. The man next worked at 
Hall as a ewitchboard attendant for six montha, and then secured 
a situation in the power station of the London and North-Western 
Railway Co. at Wembley. While there he secured a place at the 
Tynemouth electricity works, and left Wembley without notice 
and without drawing his last week's wages. Й 

In reply to Мв. В. C. К. SNAGG, who defended, WITNESS said 
they had obtained a birth certificate. This waa produced, and 
showed that Horler was born at Yeovil, in Somerset, in 1885, that 
his father was a native of Somerset, and his mother of Durham. 

Megs. E. F. GREEN, with whom accused was lodging, spoke to 
conversations which the accused had with a Mr. Kenway and 
herself. Оз one occasion he said he would close down the Tyne- 
mouth electricity works. AoocUSED: I did not. Witness added 
that when Horler came home on October 25th, earlier than usual, 
he eaid he had been dismissed. Нз said that he had burnt out the 
works, and that they would hear more of it in the morning. Mrs. 
Green aided that Accused was always running England down and 
sticking up for the Germans. 


Weight of each piece 
or coll. 


| 3 
Minimum Minimum resistence 
mile at 60° 
p а when reduced. | 
| кимы | Minimum. Maximum. 
E — = JJ ĩ le AA 
Ib. | | Standard ohms. lb. Ib. 
2,400 E 15 | 1 0984 
1,800 = J 20 | 1 4645 100 ito 
1,250 9 25 31968 
950 = 130 2'9291 
650 | s E | — 4898 ^ 75 130 
490 e, < 35 | 5 8582 a | 
330 a 130 | 87873 (Э 120 


| | | 


— — — — ————— — 


FRANCIS BATET said that he was in charge of the Tynemouth 
electricity works on the night of October 25th, and Horler. was 
assistant switchboard man. While witness was in the telephone 
box the lighte went out, and on rushing back to the switchboard 
he found that Horler had been turning the regulator. There was 
no reason why he should have touched it. Witness re- adjusted it, 
and told Horler not to interfere with it. Witness went back to 
the telephone box, and immediately the lighte went out again. 
He then found that, despite his warning, acoused had again 
interfered. 

Mr, E, TURNBULL, electrical engineer, said he was at home 
when the lights went very low, and then came back. A few 
minutes afterwards they went very high and then very low. He 
at once rang up the works, and from what he was told he gave 
instructions that Horler must leave the works at once and see him 
next morning. Horler did not turn up in the morning. Some 

was done and some people were frightened. 

HORLEB, in evidence, denied any malicious intention in conneo- 
tion with the regulator. It was a patent type, which he had 
never seen before, and he turned it, inadvertently, the wrong way. 
He told a lie about his birthplace, so that no inquiries might be 
made at Yeovil to distress his mother, who was old and feeble. 
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Mz. 8NAGG suggested that the magistrates should dismiss as 
trimmings" the evidence as to the alleged conversations, and the 
incident of the power station. 

Mr. Т. Youna, the presiding magistrate, said they found the 
accused guilty of not answering questions put to him legally. 
They did not propose to go into anything else. The offence was a 
serious one in times like these. Taking into consideration that 
Horler had been in prison 16 days, they ordered him to pay a fine 
of £25 and the costs of the witnesses. 


OSRAM LAMP Works, LTD., v, PoPE's ELECTRIC LAMP Co., LTD. 


THIS ease came before the Court of Appeal, composed of the 
Master of the Rolls and Lords Justices Bankes and Warrington 
on November 11th, upon the appeal of the plaintiffs from a judg- 
ment of Mr. Justice Joyce, in the Chancery Division, giving 
judgment for the defendants in the action which was brought 
against them to restrain the alleged infringement of Lettere 
Patent, No. 23,899 of 1904, granted to Dr. Alexander Just and 
Franz Hanaman, for Improvements relating to the manufacture 
of incandescent electric lamps.” 

The improvements claimed consisted in making filaments of 
pure tungsten by mixing finely divided tungsten or its com- 
pounds with an organic binding material, forming the filaments 
from the mixture in the usual manner, and then carbonising them 
in some cases after dinitration had been effected. The filaments 
were then raised to a high temperature by passing an electric 
current through them in an atmosphere of steam and hydrogen, 
and were rendered uniform or equalised by submitting them to 
the action of the current in an atmosphere of volatile tungsten 
compounds in the presence of a quantity of hydrogen. Plaintiffs 
also, by the action, claimed that the defendants had also infringed 
Letters Patent (of which they were the owners) granted to 
Phillip Middleton, Justice in 1906 (No. 18,622) for an “ Improved 
method of providing metallic incandescence bodies for electric 
glow lamps,” but at the trial in the Court below the plaintiffs did 
not open their case as to this patent, 

Defendants contended that they did not infringe, because they 
did not carbonise the filaments, and did not pass an electric current 
through them, but heated them in an electrically-heated furnace, 
and that they did not use an atmosphere of steam and hydrogen, 
and did not equalise the filaments. 

Plaintiffs, however, contended that the purpose of passing the 
current through the filaments was only to raise them to a high 
temperature, and that the defendants’ heating apparatus was 
equivalent to the plaintiffs’ ; plaintiffs also said that the defend- 
ants produced steam by the reaction taking place inside the tubas 
in which the filaments were heated, and so in effect used an atmos- 
phere of steam and hydrogen. 

The defence was that the plaintiffs’ patent was bad for want of 
subject-matter and utility, and for insufficiency of directions in the 
specification ; that the idea of making filaments of tungsten was 
old, and that the only evidence that it was possible to carry out 
successfully the directions was not to be accepted. Mr. Justice 
Joyce decided that the pldintiffs’ patent was not for making 
filaments of tungsten, but only for making them by the particular 
process specified ; that the defendants did not use an atmosphere 
of steam and hydrogen in the sense in which it was used in the 
plaintiffs’ specification, and, further, that the defendants had not 
been guilty of infringement. His Lordship further held that if it 


had been necessary to decide the question of validity of the 


plaintiffs’ patent, it was doub:ful it the subject-matter and the 
directions were sufficient. Upon these grounds his Lordship dis- 
missed the action, and from this decision the plaintiffs now 
appealed. 

Mr. A. J. Walter, K. C., Mr. Colefax, K. C., Mr. J. H. Gray, and 
Mr. Lunge appeared in support of the appeal, and Mr. T. Terrell. 
K. C., Mr. Hughes, K. C., and Mr. Russell Clarke for the respondents. 

Мв. WALTER, in opening the case for the appellants, said it was 
an appeal from a judgment of Mr. Justice Joyce on July 20th, 
who had dismissed the action on the ground of non-infringement by 
the defendants. Questions of validity were raised, but not decided 
by the learned judge. Various issues were raised, some of which 
were the same as in action tried before Mr. Justice (now Lord 
Justice) Warrington. That action was brought by the present 
plaintiffs against the “Z” Electric Lamp Co. 

LORD JUSTICE WARRINGTON: I suppose the issue of validity 
may be raised here ? 

Мв. WALTER: Oh, clearly. 

Continuing, the learned counsel said, in 1898 the demand for a 
metallic filament was a pressing one. Osmium was a very expen- 
sive thing, costing about £100 per lb. In 1904 the present inven- 
tion came along, and it was the first time that anybody had 
produced a coherent tungsten filament. Since the date of the 
plaintiffa patent other patents had been taken out. Before 1904 
no method was known by which you could so use tungsten. 
Messrs. Jast and Hanaman discovered that if you took one of the 
atmospheres by which Wel bach had treated osmium and metals 
of that group, you could make a filament of tungsten. Defendants 
had raised several defences. They said first of all that they had 
not infringed. Then they alleged want of novelty and want of 
subject matter, insufficiency of directions and want of utility. 

THE MASTER OF THE ROLLS: You have opened a very large 
field Mr. Walter. Would it be possible for us to deal with the 
question of infringement or non-infringement first ? 

Mr. WALTER replied that he thought that course would be 
convenient, but he thought it desirable thatthe Court should have 
a full statement as to the nature of the plaintiffs’ invention. 

Continuing, COUNSEL said that what Welsbach did was to teach 
the world that certain defined metals could be used for the manu- 


facture of coherent filaments, these metals being osmium and the 
metals of the platinum group. He taught the world nothing 
except what would happen with regard to the metals of the 
platinum group. He thought the evidence of the plaintiffs was 
to that effect, and no questions were asked of any witness by the 
defendants at all that that specification had taught the world апу. 
thing more, Tangsten was a well-known metal, worth only some 
shillings per Ib., whereas osmium cost several sovereigns, At the 
time of Welsbach’s specification tungsten was a well-known metal, 
and was largely used for hardening steel. Notwithstanding 
Welsbach knew about tungsten in 1898, it occurred to nobody for 
six years afterwards to experiment and try to make a coherent 
tungsten filament by a process which was one of the three pro- 
cesses indicated by Welsbach. Tungsten for the purpose of fila- 
ments had been suggested long before Welsbach for electric light- 
ing. It had been suggested as long back as 1889 by Bottom, but 
all that he had done was to produce an incandescent fila- 
ment composed of metallic tungsten and carbon in varying 
proportions. 

Continuing his address, MR. WALTER referred to the specification 
of Siemens & Halske, No. 277, of 1904, and also to Galcher’s 


‘specification. He (Counsel) pointed out that Welsbach’s experi- 


ments did not lead him to suggest that tungsten could advan- 
tageously be used for making filaments, Defendants’ process 
consisted in taking a mixture of finely divided tungsten and an 
oxide of it, mixing it with a carbonaceous binding material, and then 
squirting the!mixture. The filaments so produced were put into an 
iridium furnace heated by electricity and filled with hydrogen 
and passed slowly from the cool lower part of the furnace to the 
hot upper part, and then back to the lower part—steam was 
formed in the furnace, and the process was in effect that of the 
plaintiffs. Electricity as used by the plaintiffs had no function 
other than heating. Counsel aleo explained the defendants’ 
alternative process before the final heating. By that process it 
appeared that the defendants put the filaments on holders in a 
quartz tube heated in an electric furnace to 950° C. and exhausted by 
an air pump, chemical action successively took place, and hydrogen, 
steam and carbonic oxide were formed. The filaments were then 
cooled, heated in air to 220° to oxidise the tungsten, heated again 
in the quartz tube to 950°, cooled, and finally heated to 850° in 
hydrogen. He (Counsel) contended that there had been clear 
infringement by the defendants, and that there was subject-matter 
in the plaintiffs’ invention. Counsel then proceeded to read at 
great length the evidence given in the Court below. 


(То be continued.) 


DEXTER т. ALDERSHOT URBAN DISTRICT COUNCIL. 


THIS claim for an injunction to restrain the defendants from work- 
ing the plant at their electricity works at Laburnham Road in 
such a way as to cause a nuisance or injury to the plaintiff, was 
opened in the Chancery D:vision on Tuesday. We shall report the 
matter next week. 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


New Insulator Bracket. 


Pole-line brackets of pressed steel have recently been developed 
by Messrs. Hubbard & Co., of Pittsburg, Pa. The Peirce bracket, 
as it is called, is said to be of unusually strong construction, and 


Fig. 1—PRESSED-STEEL BRACKET WITH SPRING THREAD, 


is provided with rounded surfaces which cannot scrape the insula- 
tion from the wires. The bracket is equipped with a spring 
thread, as shown in the illustration, which, it is claimed, cannot 
lock the insulators. The spring thread yields and adjusta itself to 
the insulator,— Electrical World, 
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Tree Insulator. 


In order to prevent damage to shade trees and eliminate 
dangerous grounds, the insulator shown herewith has been de: 
veloped for use on city transmission lines. The device consists 
essentially of two pieces of semi-tubular galvanized iron which 


Fig. 2.—INSULATOR FOR PROTECTING SHADE TREES, 


are fitted together and held in place by circular screw clamps. 
The ends of the tubs are equipped with porcelain insulators as 
shown. The insulator is being made in lengths of from 1 ft. to 
6 ft. When over 1 ft. long, porcelain-mica insulators are inserted 
in the tube 1 ft. apart. The device is being made by the FRANK 
RI DON Co., Boston, Mass.— Electrical World, 


Corrosion-Proof Fittings. 


We have received from the Sr. HELENS CABLE AND RUBBER 
Co., LTD., of Warrington, samples of their most recent patent 
corrosion-proof lampholder and ceiling rose. The former, which 
we illustrate in figs. 3 and 5, consiste of an interior fitted with the 
lamp socket below and wiring terminals above ; this is enclosed in 
a barrel, the upper end of which is closed by a specially formed cap, 
and the lower end by a screwed gland carrying the shade ring, the 
gland being adjusted to fit closely over the shoulder of the lamp 
when in position in the holder. The cap is chambered out to 
allow for the wiring terminals, the two wires beíng introduced 


Fic, 3.—CORROSION-PROOF LAMPHOLDER AND CEILING ROSE. 


through separate holes leading to the bottom of the cap and bent 
upwards to the terminals; a small screw plug allows of a special 
flaid compound being introduced, which fills the interior of the 
cap and completely seals it. 

We understand that samples of these lampholders have been 
tested immersed in double strength battery acid for a period of 
20 hours, and after that placed under water with the lamp burning 
for 34 hours. 

The corrosion-proof ceiling rose, figs. 3 and 4, is very similar in 
principle to the corrosion-proof oeiling type junction box described 
in our issue of February 12th last, p. 204, but it has the additional 
advantage that the pendant leads pass down through the centre of 


the fitting instead of over the side of the sealing cup, and it is 
secured to the ceiling by three ssrews instead of one, as shown then. 

It may be mentioned that this fitting consiste of a porcelain 
interior provided with internal sealing chambers divided by parti- 
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FIG, 4.—SEOTIONAL VIEW, CORROSION-PROOF CEILING ROSE. ~ 


tions, to contein the junction terminals between ceiling and 
pendant wires, and this interior is screwed to the ceiling ; a porce- 
lain cup, which is filled with fluid compound, screws over 
thé interior, and the fluid seals the contents against moisture or 
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Fic. 5.—VIEWS SHOWING CO- 
STRUCTION OF CORROSION-PROOF 
LAMPHOLDER, 


vapours. The wires are led through the cup to the interior, 


and pass out through the cup and down through the central hole: 


to the pendant. 
Conduit Spacing Support. 


We have received from Messrs. SIMPLEX CONDUITS, LTD., of 
Garrison Lane, Birmingham, a mailing card, No. 604, describing 
the firm’s conduit supports, for use on the surface of brick or 
similar walls where the conduit should be supported free of the 


e — 3 


FiG, 6,——CoNDvIT SUPPORT. 


wall. The rag bolt is intended to be grouted into the wall with 
Keene's cement up to the shoulder, and the conduit will then be 
spaced out 1 in, clear of the wall surface, These supporta are 
made for # to 2 in, conduit. 
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CORRESPONDENCE. 


Letters received by us after 5 Р.м. он TUESDAY cannot appear until 
the following week. Correspondents should forward their communi« 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


Decimal Coinage and the Metric System. 


Ia all reports coming from abroad dealing with our foreign 
trade, greater stress than ever is laid upon the fact that the most 
serious hindrance to the extension of our commerce with metric 
countries is thd retention by us of our antiquated weights and 
measures. 

For years the Decimal Association has been urging without 
ceasing the adoption by the British Empire of the metric weights 
and measures and a system of decimal coinage. The country is 
now very much alive to the need fora thorough awakening from 
our past trade methods if we are to hope to succeed in the struggle 
for commerce which will ensue when the war is over. The 
accomplishment of our aims is therefore hopeful. but if we are to 
succeed in bringing about this reform, we require the help and 
co-operation of all who are in favour of our object. I shall be 
pleased, therefore, to hear from any who are in agreement with us, 
and will gladly send further particulare of our work if application 
is sent to the Decimal Association, Fiasbury Oourt, Finsbury 
Pavement, London, E.C. 

° E. Merry, 
Acting Secretary, The Decimal Association. 


London, E. O., November 10th, 1915. 


[Other letters on this subjest have been rezeived too late for in- 
sertion in this ізѕпе. —Ерв. ELRC. REV. | 


A. E. G. Meeting. 


I note the correspondence in your issue of November 5th, 
relating to the above, but in spite of this correspondence it is very 
evident that the Electrical Co. is beiag supported by English 
manufacturers. 

I have in front of me a price list issued by this firm dated 
November, 1915, which they have had the effrontery to send 
through the post, and which I assume has been distributed broad- 
cast, I notice that they olaim to hold large stocke of the O sram, 
Mazia and Wotan lamps. Неге we have the names of three firms 
in the Tungsten Lamp Association who are supporting the 
Electrical Co. 

Ia view of the repeated clains that the Tungsten Lamp 
Association is one of German inspiration, the supply of Tungsten 
Association lamps certainly does not go to disprove such feeling. 


November 9th, 1915. Vigilant. 


“ Inquisition " is striking the right note in his letter of the 6th 
inst. Ifthe movement is to be of benefit to British trade we must 
have a definite programme. ; | 

In spite of the letter of '"Anti-Hnmbug," our technical Press 
has the confidence of the majority of the electrical industry, and 
we can look to them to initiate the proper steps to give effect to the 
wishes of the electrical trade. We can be justly proud of the 
brosd-minded views and lofty ideals of the technical Prese, and 
any movement that hopes to succeed in this matter must work on 
@ clean issue with clean methods, or elae we cannot rely on the 
proper support in the country. 

Thousands of our best brains are now abroad, in many cases for 
the first time, leading a strenuous life in defence of the old 
flag, adapting all types of machines to the most novel conditions, 
endeavouring to get the utmost value in work from whatever 
machine or instrument is in their charge, gaining experience in 
the severest school, with their lives and the honour of the flag at 
stake. When these men return at the conclusion of the war, they 
will be a most formidable barrier to German trade in this country, 
both because of the invaluable experience gained and by reason of 
their acquaintance with German methods at close quarters in all 
their ugliness. The technical Press is in touch with the views of 
the country, and we hope to see the matter take a more solid 


form than correspondence. 
Union Jack. 


We note with pleasure Mr. Marryat's statement in your current 
issue that the Electrical Contractors’ Association has taken action 
respecting trading with the enemy, but his protest would have 
һай very much greater force if he had given your readers a specific 
example of the success of ita action. “ Inquisition ” suggests that 
we should call a meeting of contractors. We are sorry to think a 
meeting should be required to instil the first principles of patriotism 
in the rauks of electrical contractors; but if it is necessary, 
here is a task ready to hand for the E.0.A., and although we are 
not members, we should be delighted to give the Assooiation all 
the help in our power. 

The E. O. A., moreover, need not confine themselves to the Elec. 
trical Co., Ltd.; there is, for example, the Schorch Electrical Co., 
. of Basinghall Street, not a limited company, bat an integral part 
of the German firm, These people, bsfore the war. were busy 
supplying loom motors, and not only supplied G:srman-made 
machines, but also imported electrical Hans to wire and fix them. 
These workmen, together with the general mana rer, are now 
interned, but the business is being kept warm under the egis 
of our benevolent Government. 


There are also several firms of contractors and manufacturers 
with German mansgers and directors of military age still carrying 
on business in London. One director, we are informed, actually 
holds a commission in the German Army. 
| iii E. P . Allam & Co. 

E. P. ALLAN. 
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I have delayed replying to the correspondents who have com. 
mented on my letter which appeared in the ELECTRICAL REVIEW 
of Ostober 29th, in the vain hope that there would have been at 
least а small percentage of the 3 000/5,000 contractors in the 
Kingdom who would have taken up their own cudgels. 

As it is, only one firm has been good enough to show ite colour, 
but I do not forget that several—quite six—have previously 
written you in the same proper spirit. 

I do not retract one single word of what I have written ; on the 
contrary, I have atill more reason for knowing that what I have 
written is fact. 

You, Sir, have taken my remarks regarding the technical Press 
in too personal a manner, although I am glad it has given you the 
opportunity of such an honest disclaimer. -But the fault I find is 
that you do not as a rule hit out strongly enough. You might 
remember that it is of very little use to handle such a subject as 
the one I am trying to arouse interest in, with too much delicwy. 
At times it is expedient to talk to the gentlemen of Billingegate 
in their own language. But I am glad to read how yon are 
improving. | | 

I am glad to see the chivalrous letter of Messrs. Allam & 00. 
They cannot think that the average contractor is unlike them. 
selves. This thought does them credit, and I would that it were 
so. I do not deny that there are many firms and individuals like 
Messrs. Allam, but, in the aggregate, they form but а amall pro- 
portion of the whole. The very existence at the present time of 
concerns like the Electrical Co., who live on factoring goods to 
contractors, is a proof, ipso facto, that contractors are bebaving 
unpatriotically by supparting such concerns. Any profits tbat such 
merchant factors make must be at the expense of the fool. or 
worse, who deal with them. “They toil not, neither do they ври, 
but batten on the ignorance or cupidity of their customers. Oaly 
two or three firms of contractors have, so far, had the courege or 
decency to write and disclaim any trading with euch concerns. I 
have failed to notice the name of Mr. Marryat’s firm. А 

It may be taken, therefore, in this case of trading with thee 
fine old British concerns, that He who is not for us is against us. 

Quite apart from the above obvious and logical argumente, and 
in spite of Mr. Marryat's bluff and mock heroics, it is notoricus 
that the majority in number of electrical contractors in this 
country are men of very small means, who have no backbone, 
either in regard to finance, business methode, or chivalry in their 
trade rivalry. Many of these persons who have barely made a 
living in the past by buying and selling the cheapest kind of 
German rubbieh, are supporting conoerns like the one in question, 
because they find it of advantage to do so, having in mind past 
favours and the hope of future ones. : 

Mr. Marryat admits that trading with the enemy has received 
drastic treatment at various meetings of the E.O.A. Surely no 
greater proof of my contention could be produced. It must be 
borne in mind that the E.0.A. oontrols only a minority of the con 
tractors of Great Britain. Can Mr. Marryat assure you that the 
Council of the E. O. A. have taken any definite steps to dizsuade 
the members from tradiog with such concerns? 

The correspondence in your columns this week (November 12th) 
is very instructive. It would appear therefrom that deapite the 
10 years’ membership of Mr. Marryat on the Council of the 
E.0.A., the position of the average electrical contractor, in regard 
to this matter, is somewhat worse that it was, say, 10 years 
ago. As the advertisements say: " They (the Council) want more 
Bovril.“ 

Now, Sir, there is a very simple and inexpensive means of 
proving or disproving the truth of what I have written. There 
are some 8,000 to 5,000 electrical contractors in Great Britain. 
It would be an easy matter to put the question before each one 
in a straightforward manner, and in such a way that there could 
be no question as to the issue and no hesitation needed as to з 
plain and honest yes" or no answer. 

A circular letter could be sent to each, and the reply (postcard 
or letter) sent to you with the understanding that the name of the 
contractor, if desired, should not be divulged. Such a plebiscite 
would cost for postage and printing some £15 to £20. Iam 
willing to make myself responsible for addressing the envelope. 
and will also contribute 10 per cent. of the cost of the postage and 
printing. No doubt nine other public-spirited men will quickly 
volunteer, Mr. Marryat being number one. Twenty-one clear days 
after the last of the list has been sent out, the number of answers 
received, with the proportion to those sent ont, to be published in 
the next isane of the Review. I shall be delighted to find I must 
eat the leek, but I have no fear. 

As to the personal element—I always try to avoid this if p 
sible, and am sorry Mr. Marryat has introduced it. I do not thin 
it affects this subject in the least, but for Mr. Marryat's informs 
tion I may азу that reasons of a very personal nature prevent me 
at the moment from disctosing my identity. I am not attempting 
to sling mud; I am writing very seriously on a subject abou 
which I feel very deeply, and I have nothing to gain directly 0I 
indirectly if the contractors of this country do or do not ми 
the matter in а serious manner. Moreover, I am writing with ? 
little more than average knowledge of the subject, 


е U е 
November 15th, 1915. Anti-Hamses 
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Catalogues and Lists, &c.— THE PARK ROYAL ENGIN- 
BERING Works, LTD. of Cumberland Avenue, Park Royal. N. W., 
have sent us a note pad, with fitting for attachment to the tele- 
phone; also a spare refill pad. Friends and customers of the firm 
cau have similar pads by mekiog application to the above address. 

Messrs. Dick, Kerr & Co, LTD, Abchurch Yard, Cannon 
Street, London, E.C.—Eight-page price list of Britannia metallic- 
filament lamps. We have aleo received samples of the Britannia 
lamp shades that have been issued for uee while lighting 
restrictions are in force. Such shades, which bear an appropriate 
Britannia design let in in white on a black background, can be 
obtained on application. The inner side is white, so that the 
shade is & reflector also. | 


Noisy Motor-Generator. 


Та reply to Troubled on the above subject in your issue of 
12th inst., I had an exactly similar case to deal with about 15 
months ago, the only difference being oil-ring bearings instead of 
ball-bearings. І 

When the set was tested at the manufacturer's works, the supply 
was obtained from a polyphase motor-alternator, the motor- 
generator under these conditions running very smoothly ; the set 
was again tested on site under actual working conditions (supply- 
ing Dc. tocinematograph arc), but to our surprise the surging 
noise which “ Troubled " complains of was very noticeable. 

After further investigation, it was discovered that the singing 
was due entirely to electrical causes—the source of supply. 
In this part of the city the single-phase current was supplied from 


а reciprocating set, as in most cases of в.р., where the plant was 
put down in the early days. 

The magnetic field of the 8 P. motor being an oscillat'ng one 
against а rotating field In the case of the polyphase motor, the 
reciprocating motion of the engine is superposed on this oscillating 
field, giving rise to the surging phenomena, the resultant period of 
the superposed oscillation synchronising with the natural period 
of vibration of the revolving parta. 

It was found that this trouble only occurred at the high speed, 
1,500-1,400 R. . 1. The noise being objectionable, it was decided to 
putin a six-pole set, giving в synchronous speed of 1,000 R.P.M. 

When this set was tested on site, the trouble had entirely 
disappeared. 


Wolverhampton, Novamber 15th, 1915. 


[Other letters have been forwarded to our correspondent,— 
Eps. ELEC. Вет.) 


D. D. Rayner. 


Economising on Audits. 


At the present time, when we are being instructed to economise 
in all ways possible, and when legislation can be put through at 
lightning speed, it seems to me that it would be an opportune time 
for our Legislature to pass a small Act accepting the audit of a 
firm of recognised chartered accountants for the accounts of 
electric supply companies, so as to avoid duplicate auditing, as at 
present. To many of us the present arrangement seems a farce, 
and this would certainly be a method of economising without 
sacrifi sing efficiency. 

Is this matter too commercial for the Institution (o deal with 
or can we look to it to give us a lead ? | 


Urban Electric Supply Co., Ltd. 
J. E. EDMUNDSON, Resident Engineer. 


BUSINESS NOTES. 


Bankruptcy Proceedings.—A. F. HAwpok, electrical 
engineer, Gosforth.—A first dividend of 2s. 6d. in the £ is payable 
November 22nd, at the Official Reoeiver's office, 30, Mosley Street, 
Newcastle-on-Tyne. 

J, WRIGHT DEWHUBST, electrical engineer, 52, North End Road, 
Fulham.—The creditors met on Monday, at the London Bankruptcy 
Court, when a statement was submitted showing debtes £153, 
against assets valued at £24, and Mr. E. Leadam Hough, Senior 
Oficial Receiver, reported that the business was commenced by the 
debtor’s father some 15 or 16 years ago, and was taken over by 
the debtor in August, 1912. He purchased the stock and tools for 
£38, and carried on the business until October 30th last, when he 
closed it in consequence of the war. The receiving order was 
made on the petition of the Sloan Electrical Co., Ltd. In the 
absence of any proposal the case was left in the hands of the 
Official Receiver to be wound up in bankruptoy. The following 
are the principal unsecured creditors, viz. :— 


Cockerell Bros. its : Ls .. 2% 
Harris, B. - s xs 2s as "m he es 88 
Langdon-Davies Motor Oo. x n T" E .. N 
Sloan Electrical Co., Ltd oe ee ee 61 


Tom ARTHUR FLATHER, electrical engineers Leeds. First and 
final dividend of 4e. 6d., payable November 24th, at the Offisial 
Reoeiver's office, 24, Bond Street, Leeds. 


For Sale.—The borough electrical engineer of St. Helens 
has for disposal one Babcock & Wiloox water-tabe boiler, with 
superheater and underfeed mechanical stoker ; the Urban District 
Council of Denton has a Mather & Platt turbine pump and 64 B. H. v. 
motor, with switchgear and self-starter, for sale. Particulars are 
given in our advertisement pages. 


Board of Trade Inquiries.—AusrRALIA.— The repre- 
sentative of a firm of machinery importers and agente in Melbourne, 
at present in the U.K. who brings & letter of introduction from 
H.M. Tcade Commissioner, Australia (Mr. G. T. Milne), is desirous 
of making arrangements for the representation in Australia of 
Uaited Kingdom manafacturera of electrical and other machinery. 
The name, &c., of the firm oan be ascertained on application to 
the Commercial Intelligence Branch of the Board of Trade, 73, 
Basinghall Street; E.C. 


Liquidation. — OENTRAL WrigELESS Со, LTD.—À 
meeting is to be held on December 13th, at 45, Newhall Street, 
Birmingham, to bear an acoount of the winding up from the 
liquidator, Mr, В. B, Earle, 


Masses. LANDIS. & Gyk, Elgee Works, Stonebridge Park, 
‘Willesden, N.W.—Oircular of standard scales for wattmeters, 

Messes. GILLESPIE & BEALES, Amberley House, Norfolk Street, 
W. O.— Illustrated list, showing the Nilfisk electric suction 
cleaners in two types. One of these, type B, is a new model which 
the firm have recently placed on the market to meet the demands 
for a cleaner at a medium price, between that of the Broomstick 
class of cleaner and the largest types. 

Messrs. FERRANTI, LTD., Central House, Kingsway, London, 
W.C.—Twelve-page attractive pamphlet, entitled: The г House 
Beautiful" and containing illustrations showing the convenient 
application of Ferranti electrio fires in the various parts of the 
modernly appointed household. Prices are shown. The pamphlet 
ia for circulation among consumers. 

THE GENERAL ELECTRIC Co, LTD., 67, Queen Victoria Street, 
London, E.C.—New price list of Osram drawn-wire lamps of 
standard type, round bulb, spiral-filament type, and Axial type. 
Aleo a small folder giving price information regarding the lamps. 
Both of these lists are supplied over-printed to electrical con- 
tractors, dealers, and ironmongers. . 

We have received from the COUNTY OF LONDON ELECTRIC SUPPLY 
Co. LTD., a specimen оору of the illustration which has been 
designed for use in their electric heating ciroular announcing the 
terms on which they hire-out electric fires. It is of quite topical 
interest, and is certainly a credit both to the artist and to the 
company. - 


Book Notices,—'' Electric Arc Phenomena." Ву E. 
Rasch. Translated by K. Thornberg. London: Constable & Co. 
Price 88. 6d. net. 

“ Handbook of Technical Instruction for Wireless Telegraphiste.“ 
By J. C. Hawkhead and H. M. Dowsett. London: The ireless 
Press, Ltd. Price За, 6d. net. 

Scientific Papers of the Bureau of Standards.” No. 257. 
„Note on the Resistance of Radiotelegraphio Antennas.” Wash- 
ington : Government Printing Office. 


LIGHTING AND POWER NOTES. 


`~ 


Australia.—The North Sydney (N.S.W.) Council has 
been informed by the general manager of the city electric light de- 
partment that the submarine cable ordered in England for the supply 
of electricity to North Sydney would not be ready for the final tests 
until early in November, and he was afraid the supply would not 
be available until February next. An overhead transmission to 
North Sydney, crossing the Parramatta River, was also being pro- 
vided, but would not be ready till February. 

Additional generating plant has recently been installed at the 
Ipswich shops of the Queensland sailways department, consisting 
of & 1,000-kw. Willans-Siemens turbo-alternator with condensing 
plant. The turbine is of the mixed-preseure type, of disk and 
dram construction, and runs at 3,600 в.р.м. ; the alternator sup- 
plies two-phase current. 

The power house at the new Federal capital, Canberra, has now 
been equipped, the plant inclading four Baboock boilers, with 
chain grates, economisers, aud induoed-draught plant, &c., supply- 
ing steam to two 600-K W. Belliss-Brush generating seta and one 
150-Kw. Robey-Hall set, with condensing plant, switchgear, and 
transformers. 

The South Brisbane (Queensland) Council has agreed to support 
the application of the City E.L. Co. for electric lighting powers in 
the city. — Commonwealth Engineer. 


Aylesbury.—The U.D.C. has accepted the offer of 
Lloyds Bank, Ltd., to renew the E. L. loan of £21,333 for another 
year, the rate of interest to be 5 per cent. for the first three 
months, and to be reconsidered after that period in view of any rice 
in the bank rate. 


Beckenham.—The U.D.C. has decided to grant a free 
supply of current to the war hospital supply depót. 


Bradford-on-Avon.—Under the Special Acta (Extension 
of Time) Aot, 1915, the B. of T. has extended the time for making 
the transfer of the Bradford-on-Avon electric lighting order, 1914, 
for one year from January 30th, 1916, 
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Broadstairs,— Prick  INcREA8E. — The U. D.C. has 
agreed to pay for а period not exceeding 12 months the increase 
of 10 per cent. charged for current supplied by the Isle of Thanet 
Tramway and E. L. Co. A similar advance has been made in the 
case of private consumers, 


Canterbury.—Street LicHTING.— Owing to restricted 
lighting during the past half-year there has been a saving of £578, 
on the cost of public lighting by electricity. If the restrictions 
remain in force until March next, the saving for the present half- 
year will be over £700. 


Continental.— HoLLAND.— The ‘Special Commission 


which was appointed some three years ago to investigate the 
question of the national supply and use of electric current has 
eoncluded ita labours. The consumption of current for lighting 
purposes in the next five years for the whole country is expected to 
be 84,787,000 Kw.-hours per year. The annual consumption of 
current by the large industries is caloulatedto amount to 170,850,000 

KW.-hours and by the small industries to 12,151,000 Kw.-hours. 
The current needed for sgricultural purposes is estimated at 
5,660,000 Kw.-houre, but a larger amount is considered necessary for 
the pumpe, sluices, &c., peculiar ta Holland. The power furnished 
by windmills, steam engines, motors and various electric stations, 
requires to be augmented, the first-named by 6,700 Kw., and the 
steam engines, &о., by 18,740 KW. These figures will be largely 
increased if the work of draining the Zuyder Zee is carried out, in 
respect of which about 54,000,000 Kw.-hours would be required. 
Electric current is now employed in the working of the Hague to 
Rotterdam Railway and for eight tramways, but some half-dozen 
other lines are to be electrified which are now worked by steam 
power.—Indusiria e Invenciones. Ж: 

. ITALY.—The Società Elettrica Calabra Tirrena has been formed 
at Paola, with a capital of 150, 000 lire, for the distributicn of 
electric energy for lighting, power and other purposes. 

T.C. bas. 


_ Darlington.—Loan .APPLICATION.—The 
decided to make application to the L.G.B. for sanction to the 
borrowing of £15,600 for generating plant, coal-handling plant, 
cables and switchgear. x 

The Electricity Committee recommends that subject to the 
engineer's report and the receipt of & certificate from the Minister 
of Munitions, tenders for the supply of a 3,000- Kw. turbo-generator 
and for the condensing plant be accepted. 

It was mentioned that the Committee had entered into an agree- 
ment with the North-Eastern Railway Co. to supply a 1,700-Kw. 


demand, and an extra 800 kw. was required for the Government 


demand; in addition 400 Kw. was required for Messrs. Summerson'g 
works, The3,000-kw. generating set ordered last year would probably 
not be ready until the end of the year, and it was essential the new 
set should be ordered at once. Darlington Times. 


Dodworth.—Prov. ORDER.— Subject to certain altera- 
tions, the application of the Electrical Distribution of Yorkshire 
for a prov. order is to be supported by the U. D. O. 


Durham.—SaNaToRiUM  LiGcHTING.— The С.С. has 
decided to proceed with the electrical installation at the extensions 
at Hollywood Hall Sanatorium, at an estimated cost of £820. 


Edinburgh.—Nxw Power SrATIOoN.— The Corporation 
Electric Lighting Committee has:agreed to recommend the accept- 
ance of estimates for the sea-water plant of the Portobello electric 
power station, The amount involved is between £24,000 and 
425,000. 


Farsley.—The Council has given its consent to the 
Leeds Corporation providing a bulk supply of electrical energy to 
Cape Mills, in view of the fact that the premises are partly in 
Leeds and partly in Farsley, but this concession is without pre- 
judice to the electric lighting powers obtained by the Farsley 
ооо and leased to the Electrical Distribution of Yorkshire, 


Farnham.—The U.D.C. has decided, in view of the 
failure of the Farnham Gas and Electricity Co. to supply electrical 
energy within Hale Ward, that the Hale Lighting Committee be 
authorised to expend a sum not exceeding £50 in obtaining such 
technical and legal advice as will enable it to report upon the 
advisability of powers being sought by the Council to supply 
energy within the distriot. 


Gravesend,—The T.C. has deferred a suggestion by the 
engineer that sanction to loans of £1,500 and £1,000 for mains 
extensions and house services respectively should be applied for. A 
proposal to supply free current for the X-ray apparatus at the 
V.A.D. Hospital, provided the cost of the cable is met, has been 
referred back to the Committee, there being a feeling that, as the 
cable would cost £75, and as the installation cost has been met by 
public subscription, the hospital should not be burdened with the 
cost of the cable. | 


Greenock.— The Director of Munitions in Scotland has 
taken up the question of water shortage at the electricity works 
with the Water Committee, pointing out that certain firms were 
willing to allow their water to be diverted to the electricity 
works oonditionally on the Committee granting them privileges in 
the use of metered water. The Committee, after discussion, 
decided to express no opinion on the matter. 


Hudderstield,—Yrar’s ProGress.—A report relating 


to the electricity department of the Corporation during the past 
year shows that some extensive additions were made to the plant, 
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A mew 4,000-Kw. turbo-alternator was started last June, and 
lately the first of the new boilers has been started ; new overhead 
coal bunkers and elevating plant are aleo being erected. There have 
been 2,446 H. P. of three-phsee motors connected to the mains, 
bringing the total to 8.706 H.P.; 118 н.р. of additional motors 
have been added to the single-phase system, bringing the total to 
2,628 н P. These two systems gave a total of 11,334 H. P. of motors. 
In regard to lamps, the connections during the year equalled 
20,868 lamps of 8 C.., bringing the total of lamps connected to 
the mains to 292,159. The motora connected during the year are 
about double the power of those connected in any previous year, 
and there are applications at present in band repreeenting a fur 
addition of 3,000 H.P. Extensions of mains have been made to 
Milnsbridge. Mention is made of the difficulties which have had 
to be met in regard to the supply and price of coal, and these have 
been met, in part, by an inorease of the charges to consumers. 
The demand upon the works for electrical energy is so great that 
it is almost oertain that some steps @ill have to be taken to 
further increase the generating plant во as to provide the necessary 
output of energy. 


Hindley.—The U.D.C. has intimated its willingness to 
allow the Wigan Corporation to supply electricity to Mersre. E. 
Whalley & Oo., on the understanding that the Council will under- 
take the supply when in a position to do so. us 


Holme.—E.L. SchREAME INavGURATED.— The Holme 
U.D.C. controls one of the smallest urban areas in England, 
including in its district only 400 inhabitants and 90 houses, the 
ratable value of the place being £1.660. The villagers have pro- 
moted a private company of over 100 subscribers—the largest of 
which holds £18 worth of sharee—with a total capital'of £800. 
They have secured an old mill in the village, and themselves have 
transformed it into a power station. The electricity scheme bas 
cost £750, and has been carried out by Messrs. J. W. and R. Graham, 
of Huddersfield, and the opening ceremony took place last Saturday, 
when Mrs. Mary Howard, aged 89, and the oldest inhabitant of the 
village, officiated in the chief capacity. Already 56 houses are 
taking electric current, and there are, in addition, 20 street lamps 
lighted by electricity. 

Leeds,—At the last meeting of the Hunslet В. of G. 
approval was given to a recommendation of a Special Committes 
that new and adequate machinery should be provided in the 
Board's bootmaking and repairing department, and that it should 
be driven by electric power. 


London.—HackNEv.—The Finance Committee of the 
B.C. has decided to amend its application to the L.O.C. for sanction 
to borrow £2,950, estimated expenditure on house services to 
March 318% last. The actual expenditure for this period has now 
been ascertained at £3,031, and it is necessary that the proposed 
loan should cover the latter sum. The Establishment Committee 
has recommended the B.C. to make an addition of 2s. per week to 
the ordinary pay of all workmen on the weekly pay roll of the 
electricity and refuse destructor undertakings, such increase to be 
regarded as a bonus dependent on abnormal conditions, 

SHOREDITCH.—The B.C. has received the L. OC. C. 's sanction to 
borrow £1,500 for the purposes of the electricity undertaking. 

PRICE INCREASE.—The South London Electric Supply Cor- 
poration will advance its charges for electricity by 9 per cent. from 
the first quarter of 1916. i 


Malvern.—The U,D.C. has decided with regard to 
current supplied to theatres and cinema shows, that provided elec- 
tricity forthe cinema machine is taken off the lighting supply, a 
discount of 14d. per unit shall be allowed if the account is paid 
within 28 days from the date of demand. A similar diecount 


affects current used for stage lighting. 


Nuneaton.—Wirinc Scueme.—The Electricity Com- 
mittee of the T.C. has had under consideration details of a scheme 
to introduce. electrico light in new property which would not, in 
the ordinary way, have the light, and the engineer was authorised 
to carry out installations in six or eight houses through a oon- 
tractor. The charge to a consumer through a prepayment meter 
will be fixed, for the present, at 54d. per unit, the ordinary rate to 
come into force when the cost of the inatallation has been repaid. 


Sandgate.—Pvustic Licutinc.—The Folkestone E. L. 
Co, has informed the U.D.C. that it cannot allow any further rebate 
than at the rate of £210 per annum during the total time of 
extinction of public lighting. - 2 

Swinton and Pendlebury.—BurK SupLx.— The 
U.D.C. has agreed to take steps to extend the present agreement 
with the Lancashire Electric Power Co., under which electricity is 


supplied in bulk. 


Tunbridge Wells.—Pustic Licutinc.—The T.C. has 
agreed, owing to restricted lighting, that the cost of street 
lighting by electricity from May 17th, 1914, to May 3186 last, 

all be reduced by £1,697. The Council has agreed to the 
electrical engineer acting as hon, secretary to the local Munitions 
Committee. 


West Bromwich.—Prorosep LOAN.— The Electricity 
Committee has decided that application be made to the L.G.B. for 
sanction to the borrowing of £8,850 for generating plant, owing 


to the increased demand for power, 
The sales of current for the quarter ended September 30th 


amounted to £5,876, an inorease of £1,360, as compared with the 
corresponding period of last year. 
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Warminster.—The B. of T. has extended the time for 
making the transfer of the Warminster eleotrio lighting order, 
1914, for one year from January 30th, 1916, under the Special 
Acts (Extension of Time) Act, 1915. | 


Wigan.— During the election of Corporation Committees 
for the ensuing year, Councillor Roecoe expressed the view that it 
was inadvisable that members of the Gas Committee should serve 
also on the Electric Light Committee, his reason being that 
these committees were competitive. Other members expressed dis- 
agreement with this view, declaring that the committees were in 
friendly rivalry, and that it was advantageous that members 
should be on both committees, because they were then able to 
compare notes and agree upon questions of policy. The matter 
was allowed to drop. 


_ Yorkshire.—E.L. Orpers.—The Otley U.D.O. has 
Gecided to support the application of the Electrical Distribution of 
Yorkshire, Ltd., for a provisional order for the district ; the 
Sharleston P.C. is holding a special meeting to discuss a similar 
proposal ; while the Penistone U.D.C. desires the insertion оѓ а 
purchase clause in ite case. | 


: TRAMWAY and RAILWAY NOTES. 


Ashton.—TBAMwWAY WAdzs.— The Tramways Com- 
mittee, along with the Stalybridge Joint Tramways Board and 
the Oldham, Ashton & Hyde Electric Tramways Co., recently made 
an offer of a Ad. per hour advance in the wages of the tramway: 
men, but this has not been accepted, and the Committee has agreed 
to the matter being submitted to the Committee on Production. 


Birmingham.—TRAUMwAT AccIDENT.—On Friday, last 
week, a workmen's car on the Lozelis and Gravelly Hill route 
overturned, causing the immediate death of one passenger and. 
injuries to 30 others, of whom 11 are seriously injured. Owing to 
the greasy condition of the rails, following rain, the brakes did 
not act while the oar was going down a hill, and it subsequently. 
crashed into a tramway standard and turned over on its side. 

EMERGENCY TRAFFIC BTAFF.—The volunteer motormen who 
offered their services to the tramway department, to take the 
place of those men who have joined the Богоев, are receiving 
training, and it is expected that some of the most proficient will 
be given charge of cars on the various routes of the city during the 
next few weeks, About 600 applications have been received, and 
about 10 per cont. have been dealt with up to the present. The 
$50 lady conductors of cars are giving every satisfaction, and 
another 200 are training for similar positions. 


Bury.—The storm on Friday last caused damage to the 
wires on the L. & Y. electric railway between Bury and Holcombe 
Brook, and on Saturday the trains on the branch were run by 
team. 


Continental. —Sralx.— The inauguration of the electric 
ttamways at Las Palmas on the island of Majorca will probably 
take place in March next. The date of the inauguration has had 
to be retarded somewhat on account of the war, as the plant has 
only been obtained with difficulty. 

PoRTUGAL.—RAILWAY CONVERSION.—It is proposed to trans- 
form to electric traction the line between Lisbon and Cascaes 
belonging to the Royal Portuguese Railway Co., & work which has 
been sanctioned by the Government. The company at first propot ed 
to carry out the work on its own acoount, but after examination 
it was decided to throw open to competition the construction of 
the section and its working on lease. The only practical offer was . 
received from the Estoril Construction Co., which undertook to 
proceed with the conversion on its own account, on condition that 
the section was leased to it for 50 years. As rental the sum of 
75 oontos (£16,800) is to be paid for the first year of working, 
which representa the maximum net receipts hitherto obtained on 
this line in any year, and the rental will increase to 80 contos in 
the succeeding four years, whilst the Portuguese Railway Co. will 
also participate to the extent of 10 per cent. of the groes receipta 
in future years. 

FRANCE.—The Industrie Electrique learns that the Orleans, 
Toulouse, Lyons Railway Oo., which had equipped two suburban 
lines at Lyons with an alternating high-pressure equipment, being 
the first to make the experiment, has decided to abandon this 

tem and to return to the D.C. system. One of the two lines, 

Miribel to Lyons, has already been converted. The newly 
equipped line receives current at both ends, being supplied by a 
provisional sub-station at Miribel, pending the installation of a 
battery with which each end will be finally equipped. The other 
line, that between Lyons, Meyzieu, Pont de Cheruy and Oremien, 
will probably be shortly fitted with similar equipment. 

ITALY.—Representations have been made to the Italian State 
Railway Administration by the railway section of the "Pro 
Turin" Association, urging the completion and extension of 
electrification on the Piedmontese railway network, and in 
particular, the early completion of the electrification of 
the line Turin to Bussoleno is called for, with the laying 
of a second track in view of the saving of time and expense ; 
also the supply of electric current for. the working of the 
completed section to Modane of the Mount Cenis Railway, and the 
discontinuance of steam working on the Bardonecehia to Modane · 


section, in the interest of this already installed electrio plant. 
The abeence of the co-operation of the engineers of the Paris, 
Lyons, and Mediterranean Railway is recognised to be a cause 
of the delay, but the Association seems to think the Italian 
Railway Adminietration should proceed, with or without their 
co-operation, in the interest of the future trade prospects of these 
regions. The Association also urges action with regard to the 
line Tarin-Pinerolo-Torre Pellice. Either the Administration 
should take over this line, or give help to the company owning 
it to complete its converaion to electric working. The Association 
finds it absurd that on the flat section of this line, from Turin to 
Pinerolo, electric working has been initiated, whereas steam 
working is still retained on the other section of Torre Pellice, which 
is of a mountainous character. 

Application has been made for a concession for an electric tram- 
way from Biella to Pollone,a distance of 7'288 km. It is pro- 
posed to work the line by continuous ourrent at 750 volte. The 
estimated cost of the undertaking is put at 572,000 lire. The 
company working the existing Biella-Oropa tramway will take 
over its working. + 

The Società Anonima Orobia, of Lecco, has applied for a 
conoession to construct and work five linea of electric tramways 
in the city of Lecco and suburbs, of a total length of 7,070 metres. 
The gauge of the line will be one metre. It is proposed to use 
continuous current at 1,000 volta pressure, transformed from 
three-phase current at 40 cycles and 3,300 volte, derived in part 
from the Orobia's own station and partly from certain supply oom- 
panies, The equipment of the transformer sub-station will consist 
of two 300-H.P. motor-generators. А 

Progress is being made with the construction of the electric 
railway connecting Turin with Lanzo. Extensive construction 
works have been required, five tunnels being built, of which four 
are already finished. Six bridges have had aleo to be built over 
the Tesso and the Stura. Further, a 16-arched viaduct and а 
200-metre viaduct from Procaria to Ceres, are included in the 
scheduled works, The last-named is the only undertaking which 
has not yet been taken in hand. | 


Glasgow.—Six women tramway drivers have been under- 
going training, and last week had a preliminary two days’ trial on 
the street traffic, accompanied in each саве by a skilled motorman. 


Halifax, — Tramway Extensions. — The T.C. has 
applied to the B. of T. for an extension of time for the completion 
of tramways in the borough, Queensbury, Shelf and Brighouse 
until August 18th, 1917. 


Huddersfield.—Tramway SrATISTICS.— Some interest- 
ing figures are contained in a report on the working of the Cor- 
poration tramways during the year ended September 30th. The 
total receipts were £124 387 (an increase of £14,630, as compared 
with the previous year), and included £122,333 receipte from 
passengers; £1,176 from parcele; and £778 from coal haulage. 
There was an increase of 140 627 in the car-mileage run, the figure 
being 2,686,213 car miles (including coal trucks), and the number 
of passengers carried (23,429 259) represented an inorease of 
2,253,813 on the figures of a year ago. At present there are 106 
cars and two electrically equipped ooal trucks ín the rolling stock ; 
the total mileage of the tramways is 34. 


Hyde.—The Council is to ascertain from the Manchester 
Corporation on what terms it would provide a through servioe of 
cars to Hyde Town Hall; to ask the Stalybridge, Hyde, Moraley and 
Dokinfield Tramway and Electricity Board to submit any proposals 
it may have to make as to the user of tramways in Hyde and the 
terms and conditions of such user; and to ascertain what suggee- 
tions the Joint Board has to make with respect to the use of the 
tramways within the borough. 


London.—Women conductors were employed for the 
first time on the London United Tramways last week ; they are to 
be paid 48. 6d. а day for asix-day week, with a war bonus of 2s. 60., 
making 298. 6d. a week. 

According to the Times, there was a shortage of tramway cars 
in the metropolitan area on Monday, due to the number of drivers 
and conductors who left the South London depots to enlist in the 
Army. 


Lowestoft.— Women Conpuctors.—The employment 
of female conductors on the tramoars has been sanctioned by the 
T.C. Four of the employés who have been at the Front have been 
wounded, one three times. 


New Zealand.—According to the Commonwealth Engi- 
neer, it is now proposed to duplicate the mile and a-half tunnel 
between Christchurch and Lyttelton, at a cost of £125,000, which 
would result in the abandonment of the proposed electrification of 
this line. 

Good results have been obtained with a trial petrol-electric 
coach on a Wellington suburban line, and an endeavour is being 
made to obtain a sufficiently powerful petrol-electric car. for 
8 ft. 6 in. gauge, to draw two large passenger cars up the North 
Island suburban gradients. 

Electric train lighting installations are to be fitted on local stock 
for trial purposes, with a view to their fature use instead of gas on 
the principal express trains. | 


Rochdale.—The Т.С. has approved the recommendations 
of the Tramways Committee that .the wages of the tramway 
employés be increased, ал mentioned last week, 
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Wharfedale.— RAILLESS TRactTIoN.—Friction seems to 
have arisen between the Burley-in-Wharfedale District Council 
and the Leeds Corporation in regard to the raillees trolley system 
in Wharfedale. According to statements made by members of the 
Burley Council, it is thought that some injustice is being done to 
the users of the vehicles by making them pay 3d. to travel from 
Barley to Guiseley and 4d. to Otley, when the railway fares are, 
in both cases, only 24d. The Corporation bas intimated that it 
cannot permit any interference with its policy in regard to fares. 


TELEGRAPH and TELEPHONE NOTES. 


Argentina.—A concession has been granted to Don 
Ramon Tarrio Demaria for the establishment and working of a 
public telephone service in the districts of Bernascom, Villa Albe, 
and Jacinto Arauz. in tbe Central Pampa Territory, for a period of 
30 years.— Board of Trade Journal, 


Australia,—A charge against the Amalgamated Wireless | 


(Australian), Ltd., E. Т. Fick, C. Р. Bartholomew, and Н. В. 
Denison, of trading with the enemy, was part heard in September, 
at Sydney. It related to the execution of an indenture of licence by 
which, it was alleged, the Telefunken Co. would have been placed in 
a strong position with regard to the patent rights of wireless tele- 
graphy throughout Australasia while the war was in progress. 


Hull.—Mr. T. Holme, manager of the Hull Corporation 
Telephone Department, attended a special meeting of the Telephone 
Committee on Saturday and applied, on bis own behalf and on 
behalf of all the employés of military age, for permission to enlist. 
It was stated that if all the eligible men enlisted the system 
would be brought to а standetill; nevertheless, the desired 
permission was accorded by the Committee. 


Italy. — The Consigliore Superiore dei "Telefoni has 


authorised the acquisition by private tender of the following :— 


10,037 metres of Patterson telephone cable for thecity of Piacenza ; 
68,292 metres of telephone cable for Bologna, and 60,000 metres of 
rubber.insulated bronze wire. It has also sanctioned the extension 
of various telephone networks, 


Paraguay.— Asuncion, the capital of Paraguay, has been 
provided with a wireless station, constituting the second military 
zone. It was opened to public service at the beginning of October. 


Spain.—A concession has been granted to the Man- 
comunidad de Cataluna (Union of Catalona), to install and work 
an interurban telephone network in the Province of Catalona. 
The network reverts to the State in 1957. 


Uruguay.—The Government has under consideration 
а proposal for the erection of a high-power wireless station 
similar to that projected by the owners of the Poulsen patents in 
сша and likewise presented by them.— Review of the Hiver 
Plate. . 


Wireless in Territorial Waters. — At East Ham 
Police Court, on Saturday, Jakob Veenhoven, 43, a Dutch subject, 
captain of the s.s. Roepat, was charged with using on board his 
ship wirelees telegraphy in territorial waters. The defendant 
was proceeding from the Datch East Indies with a general cargo 
to London. The ship had called at Deal and was going round 
the North Foreland, up the month of the Thames, on Novem- 
ber 6th, On that morning a naval officer, stationed at Ramagate, 
heard the вв, Rvepat calling on her wireless Scheveningen, from 
8 o’clock until 8.35, when a message was sent in Dutch. There 
was no evidence that it was anythiog but a perfectly innocent 
message. 
Admiralty wireless communications. 


The Court imposed the maximum penalty of £10, and allowed 
£2 2e. costs.— Times. 


Wireless on Board Ship.— The value of wireless tele- 
graphy to ships is well exemplified in the report of the U.S. 
Bureau of Navigation for the fiecal year 1915, which shows that 26 
vessels leaving American ports met with accidentes requiring the 
use of wireless telegraphy to call assistance. Except in the case of 
the Lusitunia, which was torpedoed, the assistance thus rendered 
resulted in but two lives being lost. Since the period covered by 
the report the steamship Sant’ Anna, carrying 1,700 souls, caught 
fire at sea, but all were saved, and the Afhinai was entirely 
destroyed by fire, the passengers and crew, numbering 470, being 
rescued, in both cases through wireless calls.— T. and T, Age. 


OPEN and CLOSED. 


OPEN, 


Aberdeen.—November 25th. G. N. of Sootland Railway 
Co, Six or twelve months’ supply of telegraph material. Forme 
nf tender from the Stores Superintendent, 80, Guildford Atreet, 


CONTRACTS 


The calls were very loud, and were interfering with 


Athy.—Deoomber 6th. U.D.C. Tenders are invited 
for lighting the town with electricity. Partioniara from Mr. J. A. 
Lawler, Town Clerk. 


Australia.— December 7th.  P.M.G.'s Department 
(various States). Non-enocrusting zince, carbon and manganese 

wder, manganese chloride, chloride of ammonia, porous pots 
9 in.), outer jars for cella, carbon blocks, resistance boxes of 5,000 
ohms, &. See "Official Notices October 15th. 

December 20th, P.M.G.'s Department, N.S.W. 4,260 telephones 
(Schedule 454).* 

January 6th, 1916. P.M.G.'s Department, Queensland. Copper 
wire and accessories (Schedule 356). January 26th.— 
instruments (Schedule 344). | 

January 19th, 1916. P. M. G. s Department, S. Australia. One 
common multiple switchboard, Telephone Exchange, Adelaide 
(Schedule 405). 

ADELAIDE.—January 19th. P.M.G. Common-battary ich- 
board. See “ Official Notices ` to-day.” | 

January 26th. Deputy P.M.G. Twenty tons of galvanised-iron 
wire, 400 Ib. to the mile.“ 

BRiSBANE.— P.M.G. January 26th.— Galvanised-iron wire, 
December 1st.—Measuring instruments. January oth.— Jointing 
sleeves and copper-clad steel wire. See Official Notices" to-day. 

January 26th. Deputy P.M.G. Telephone instruments, parts 
and accessories. * 

GOULBURN. — December 15th. Council. One 200-K w. direct 
coupled generating set, gas or steam driven. Specification, 10s, 
from tbe Local Government Association, 103 4, Queen Victoria 
Markets, Sydney, or the Town Clerk. 

SyDNEY.—December 6th. Municipal Council, 33, 000- volt out- 
door transformers and switchgear. Specifications (10s, 6d.) from 
Electric Light Department, Town Hall. 

December 20th. Metropolitan Board of Water Supply and 
Sewerage. Three centrifugal pumps and electric motors, each to 
pump 6,300 gallons per minute, and one to pump 15,100 gallons 
per minute, together with switchboards, starters, &., for the 
pumping station at Marrickville, N.S.W. Deposit £10, Tenders 
to the Board, at 341, Pitt Street, Sydney, N.8.W.* 

January 12th, 1916. N.8.W. Railway and Tramway Department, 
Two, water-tube boilers, &c., for the Zara Street power house, 
Newcastle. See issue of October 8th for further particulars. 

January 81st, 1916, Three electrically-operated railway freight- 
car transferers, for Jones Bay wharfage, Pyrmont. Particulars 
from Engineer-in-Chief of the Harbour Trust, Circular Quay. 

MELBOURNE.—December 14th. Deputy P.M.G. Eleven sections 
of a lamp-signalling trunk-line switchboard, and other material 
necessary for increasing the equipment of Melbourne Trunk 
Exchange from 108 to 240 lines. Schedule 1,207.* 

January 5th, 1916. Installation of automatic sprinklers and 
thermostats at Jolimont car-shed. Chief Storekeeper, Railway 
Offices, Spencer Street, Melbourne. 

PERTH.—Deoember 8th. 294 accumulators, and power board 
complete, for P.M.G.'s Dept. See "Official Notices October 8th. 


Canada.— November 28rd. Dominion Government 
Department of Naval Service, Ottawa. Electric cable and wire for 
Н M. Canadian dockyards.“ 


Chatham. — November 24th. Т.С. Twelve months’ 
supply of incandescent electrio lamps. Specifications from the 
Borough Surveyor's office, Town Hall. 


Enniskillen.— December 1st. Sligo, Leitrim and 
Northern Counties Railway Oo. Twelve months“ supply of tele- 
graph materials. Forms of tender from Mr. J. Duff, Secretary s 
office. 


Il ford. — November 23rd. U. D. C.  Triple-concentric 
cable and boxes. See Official Notices to-day. 


Manchester.— November 23rd. Tramways Committee. 
Hard-drawn copper trolley wire. Mr. J. M. McElroy, General 
Manager. 


Salford.—November 29th. Manganese steel crossings 


for the Tramway Department. General Manager, 32, Blackfriars 
Street. | 


Specifications for the items marked * сал be sean at the Beard 
of Trade Commercial Intelligence Branch in London, 


+ 


CLOSED. 


Aylesbury. — The U.D.O. has decided to accept the 
tender of Messrs. Johnson & Phillipe, Ltd., for a cable for Bicester 
Road, at £384. ` 


Broadstairs.—Mr. Vernon Hill, Broadstairs, has secured 
the contract for the electric light installation at the new Chris 
Church now being erected. 


Glasgow.— The Cleansing Committee recommends the 
acceptance of the offer of Mesars. Woodward & Co. for the supply 
of carbons, &c., from December to May next, 


Great Yarmouth,—The Т.О. has accepted the tender 
of Messrs, Cleeves & Oo., London, for 9,000 tons of slack ooel srd 
500 tons of hard steam oon] for the electricity works, 
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London.—The Education Committee has received the 
following tenders for installing electric light in the Thornfield 
Road School. Hammersmith :— 


James Whitaker & Sons .. m d ба А . £491 
A. Hawkins & Sons .. ee oe > HE à .. 499 
G. Weston & Sons, Lid. 488 


The Committee proposes to accept the first-mentioned tender. 

METROPOLITAN WATER BoARD.— The tender of Simplex Con- 
duits, Ltd, has been accepted, at £53, for electric fittings in 
connection with the installation of the electrio light at the 
Central Buildings, Battersea ; also the tender of the New Phonopore 
Telephone Oo., Ltd., at £108, to supply brass receiver cases with 
diaphragms, spacing rings, and ebonite ear- -pieoes. 


New Zealand.—The Public Service Stores Department, 
Welliogton, has received tenders for the following supplies :— 


20 miles of paper-insulated, lead-covered tele hone cable, 96 pairs.— 
Turnbull & Jon gta- 144. Bd . f ey & 
23,000; A. Riley & Co 020; P B. Baillie & Со. 28,066: 
Bicheriion, Mocs MA & Co., Ltd., £8,080 ; те & Hanson Electrio 


8 miles of paper- 1 lead-covered telephone cable, 89 pairs. 
(accepted), £676 ; Tolley & Воп, Ltd, £591; 
4. 4501; Richardson, McCabe & Co., Lid., £591; 
Baillie & d 4560 1ба.; Lawrence & Hanson Electric Co., 2690. 
13 miles of paper- 1 = covered telephone cable, 59 pairs. 
Richardson, McCabe Ltd. EMT £4,410; Turnbull and 
Jones, Ltd., 24,74; tole; о Воп, L 98; А. р. Rile & Oo., 
Ltd., 2146; Р. В. Baillie Co., 21.8053 Snes & Hanson Electric 


Oo., £1,572. 

8 mi'es of peper-insulated, lead-covered tele чена cable, 78 pairs.— 
Turmbull & Jones, Ltd. (accepted), 70 Tolley & Son, Lad., 
£1,085 ; A. D. Riley & Co., Ltd., £1,041; Р. R. Baillie & Co., 81,088 ; 
Richardson, Mo & Co., Ltd., 21 Ml; „ Electric 


18 miles of paper. -insulated, lead-covered telephone o nd 104 реа 
. Richardson, McCabe & Co., Ltd. (accepted), £5 Riley 
and Oo , Ltd, 45,418 ; Tolley & Son, Ltd., £5,486; P. N. ‘ваше & Оо, 

85. 6 Turnbull & Jones, Ltd , £5,616; Lawrence & Hanson Electric 


‚850. 

1 mile of paper-insulated, léad-covered, armoured telephone le.— 
Richardson, McCabe & Co., Ltd. incor Died 218. Toller & Son, 
Ltd., £186; Turnbull & Jones, Ltd., 2187; D. Riley & Co., Ltd, 
£188; Lawrence & Hanson Electric Co., 2188; Б, R. Baillie & Co., 2188. 

15 miles of peper-insulated, lead-covered, rmoured te'ephone cable, 96 
рана A D. ) Riley & Co. vw (всверіед £8,975; Tolley & Воп, Lid., 

£3 645; {е & Co., 5s.; Richardson, MoCabe & Co. 
Ltd., PER. Cawrence & Minion Pioio Co., £8,785; Turnbull and 
Jones, Ltd., £8 

11 mües of рарег. -insulated, lead-covered, armoured telephone cable, 69 
peirs.—Lawrence & Hanson кее Со. о: £8,962; Tolle 
and Bon, Ltd., £1,087; A. D. Riley & Co., Turnbull an 
Jon Ltd., 24.005: P. R. Baillie & Co., £4,118 9s. ; Ric 
Mo e & Co., Ltd., £4,180. 

1 mile of paper insulated, lead-covered, armoured ei ate cable, 78 
rs. CRichardson, McCabe & Co., Ltd. (accep 46°; A. D. 
ley & Co., Lid. ; £478; Tolle 

£484; Turnbull & Jones, L 


506. 

1 miles of Paper insulated. lead-covered, armoured tele Боде, fabis 104 

irs.—A. D. Riley & Co., Ltd. (accepted), £4, rdsop 

cOabe & Co., Ltd., £4,840; Tolley & Gon, Ltd., 24,840; Turnbull end 

Jones, Ltd., A ,B96 ; P. R. Beillie & Co., 24,49; Lawrence & Hanson 

Electric Oo., „„ £4,622. 

100 miles of insulated, twin-twisted wire.—Lawrenee Electric 

Ga. (nocens 81,315; Richardson, MoOabe ё еа Бап . 21.887 10s. ; 
bull & Jones, Ltd., £1,500; A. & T. Burt., Ltd., £1,585. 


Now Zealand Shipping and Commerce, 


The Wellington City Oouncil has acoepted the tender of the 
Мапа! Blectric Co. for transformers, and that of Messrs. 
Richardson, MoCabe & Co. for insulated wire. 


Sunderland, —The T.C. on the 10th inst. accepted the 
following tenders :— 


Ferranti, Ltd.—Meters. 
E. Cleaton, Rees & Co.—Lubricating oil. 


» £490; Lawrence. & Hanson El 


FORTHCOMING EVENTS. 


University College, London.— Friday ө Movember TAN and И. А 6 
Third and fourth Leosures on it Electrio Heating and Electrio Furnaces," 
by Prof. J. A. Fleming, F. R. S. 


Institution of Mechanical Engineers. — Friday. November 19th. At 8 pm, 
At titorey’s Gate. 8. W. Papers on The Chemical and Mechanical Rela- 


tions of Pg Molybdenum, and Carbon," by Prof. J. O. Arnold, F. R. . and 
Prof. A. A. Read, and The Cause and Effect of ‘Ghost Lines’ in Large 
Steel Forgings,” by Prof. J. O. Arnold, F. R.. 


Electrical Society. мшу, November 20th. — Visit to the 
— . ober Mb аут 145 A 1 Insti 

ay, November pm. At ta 
R Street. Paper on Land Diese! Installations,“ by Mr. 


Post Office Telephone and 4 Telegraph Society.—Monday, November Aud. 
At 6.50 p.m. As the LE ria Embankment. per on Tele- 


graph Experiences in India," by Mr. J. J, Tyrrell. 


Humina Engineering Society. .—Tuesday, November 28rd. 
At the al осебу of Arte, John Street, Adelphi. Diso 
first Report of the Departmental Committee on Lighting in Notories and 
ee Opener, Мт, Leon Gaster. 


of Arts.— Wednesday, November 211, At < m. At John 
g 8 Paper оп Constantinople, Ancient eti Modern,“ by 
Edwin Pears. 
шо of Electrical Engineers. 1 Dureday; November 95th. At8 pm. 
At Victoria n mbankment, ‘Some Difficulties of Design 
of High fipeed Geoerators, ” be Prof. A. B. "Field. 
Section).—Wednesday, November 94th. At 
Tpm. As : a 3 Edmund Street. Paper on '* Some Difficulties 
Design of High-Speed Generators,“ by Prof. A. B. Field. 


North-East cont Institution of En rs and Shipbuilders. —Fri 
NL e A 7.90 p.m. gei Hall, Ачта Gesetil 


Bo eet of ie ri^ rj eri —Beiurday, parre! tea ot 


by Mr B, J. Neef! 


4 Son, Ltd , AT ; Р.В. Baillie & Oo., 
ectrio 


NEWS OF PRISONERS OF WAR AT 


RUHLEBEN. 


WE have received the following interesting communication too 
late for inclusion in our ‘‘ Correspondence ” columns :— 

The following extract from a letter I have received from an 
engineering friend interned as a civil prisoner of war at Ruhleben, 


Berlin, may be of interest to some of your readers :— 


“There are a number of fellows here in our trade, for instance : 
Dreyfus, of Brunnenstrasse (A. E. G.). 

Trinks, Jepson & Mendelsohn, of Adnil. 

Hotopf, Wuest & Ball, of Morganite. 

кру, Stokes, North, Scholes, and Dewhurst, of Mather and 


Graham and Luoas, from Tadors. 

Kapp, son of Dr. Gisbert Kapp. 

Heather and Beurle, late of Vicfaloo. 

Plowman (A.E G.), back from Mexioo. 

Swale, from Mannheim. 

Swift, Olement, Rodger, Lane, and Pink, formerly with Siemens, 

Stafford. 

Cooper, of Mirrlees, Watson. 

Murray, Jate of Worthingtons. 

Copping, of Blackmans. 

Spencer, Nicholson, and Roberta, of Heap & Digby. 

Johnson, A E.G. (formerly Siemens-Sohuckert). 

Jenkins, formerly of the Westinghouse. 

Saul and Measent, formerly with the Brush. 

Kemp, Ibbetsen, Upward, Squire, Burgoyne, Hecht, Nicolls, and 

Klein, of AEG. 

C. W. Hatt, of Duisburg. 

Lamb, formerly of Richardsons, Westgarth ; and many others, 

“ Му time has been spent largely in loafing, reading the paper, 
and discussing how long we shall be here. Interned civilians other 
than those of the engineering profession seem to be singularly 
incapable of logical thought or honest reasoning, and, where 
two or three are gathered together, you may be sure that 
they are belching forth the most blithering optimistio bilge. I 
am afraid I shall emerge with impaired faculties of reasoning and 
disoussion, but wonderfully developed powers of invective and 
repartee. Nevertheless, it is a vulgar fallacy to suppose that time 
is not easily killed. Washing up and other domestic functions 
can be made, with skill, to last from one meal to the next. As a 
matter of fact, too, І am attending six course of lectures by first- 
rate men on various subjects. 

"The Ruhleben Camp School does marvels with the facilities 
at ita disposal, and teaches almost every subject and language 
imaginable, including even Chinese and nigger dialecta. Then 
there are the Banking, Science, Technical, and Marine Engineering 
circles, which hold profitable discussions, Kemp holds forth on 
turbines, Ibbetsen on India, Heather on gold-mining, Jenkins on 
rotaries, Copping on fans, and Lane on patent law before the 
technical circle, and some of the Murine people's evenings have 
been moet excellent even for the laity. They had a fine evening 
of breakdown anecdotes and a lecture on gyroscopes by Venables, but 
their general desire seems to be for lectures on electricity by 
landsmen. U—— seems to lead a life of dignified leisure, B —— 
wields tools for the alleged purpose of putting his sleeping box in 
order, while they both scrape fiddles intermittently. I—— is a 
budding “Chef,” L—-——, I——, J—— and N— wear out deck 
chairs during the greater pert of the day, though J——, L——- 
and U——- have taken to boxing. 8——— has made an electric 
clock out of meat tins, and W——, I fanoy, runs a young Exchange 
and Mart." 

My correspondent never fails to on the pleasure 
extracted from letters from home, and I venture to suggest that 
those of your readers who may find the names of any of their 
friends in the above list might spare a few minutes to write them 
cheering letters from time to time, selecting their subject matter, 
of course, with due consideration for the feelings of the Censors, 
British and German. They will probably not receive replies, as 
the restrictions on outgoing letters at Ruhleben are somewhat 
rigorous, but the knowledge of the pleasure that they are giving 


should be ample compensation, The correct form of address is :— 
A. B. Smith, Esq., British Civil Prisoner of War, 
Englinderlager, Interned in Germany, 
Ruhleben, c/o General Post Office, 
Spandau. Mount Pleasant, 
London, E. O. 
Baracke No. 
Box No. — 


The correct Baracke and Box numbers can, of course, 
be obtained after correspondents have got into touch with 
interned friends. I understand that though it is not 
essential to give the Baravke and Box numbers, their omission 
causes a certain amount of delay їп delivery at Rahleben. 
Letters should be posted in unsealed envelopes, and they do not 
require а stamp, The letter itself should bear the full address of 
the recipient, as given on the left-band side above, and aleo the 


fuil address of the sender, 
SYMPATHISER, 
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NOTES. 


Electric Lorries ?—“ Unable to purchase horses under 
£110 each, the Shoreditch Council is considering the advisability 
of purchasing motor lorries.” — Times. 


Alderman Sentenced.—According to the Times, 
Alderman James Hodgson Rodgers, chairman of the Newcastle 
Corporation Tram ways, has been sentenced to 12 months’ imprison- 
ment in the seoond division for misappropriating moneys of the 
Tyneside Bank, Ltd., of which he was manager and trustee. 


The Generators.—Owing to the war, this Society will 
not carry out its full programme this year, but in order to meet 
the wishes of a great majority of the members, the Boosters have 
arranged for one dinner only, in order to keep the Society together. 
It will be held at the Trocadero Restaurant at 6.15 p.m. for 6.30 on 
Friday, December 3rd. Mr. Victor Marmont has charge of the 
arrangements, 


Renewing Lapsed Policies,—In the City of London 
Court, on Friday, before his Honour Judge Rentoul, K.C., C. E. 
Heath & Co., Ltd., insurance brokers, 3 and 4, Royal Exchange 
Buildings, E.C., made a olaim against Mr. С. R. Belling, Derby 
„ for £10 Os. Bd., premium on a policy of insurance 
effected. 

Mr. Gamble, plaintiffs’ solicitor, said that the policy was to 
insure the defendant against claims under the Workmen's Com- 
pensation Act, Defendant had been insured, and the policy lapsed 
on September 9th. By an oversight it had not been renewed, and 
in March last defendant telephoned the plaintiffs and said a claim 
was going to be made upon him for an acoident, he being under 
the impression that the policy was still in existence. It was 


pointed out that the policy had lapsed, and plaintiffs offered - 


either to issue a new policy at once from that day and to give no 
attention to the olaim which the defendant said had been raised 
against him, or to renew the policy as from the previous 
September, and to deal with the claim on the defendant's behalf. 
Defendant said he would rather the policy was renewed as from 
the previous September, and that had been done, the premium for 
which was now sued for. 

Judge Rentoul said he thought if a policy was not renewed 
it lapsed as a matter of course, 

Mr. Gamble pointed out that that was so, unless as an act of 
grace plaintiffs chose to renew the policy and to date it bask to 
the time when the renewal premium should have been paid. 
Plaintiffs were simply carrying out the business on behalf of the 
Exoess Insurance Co. 

Judge Rentoul said that the plaintiffs were backed up. by a 
document which defendant had accepted. He muat find for the 
plaintiffs, with costs. 


War Munitions Cases.—At a sitting of the Oldham 
Munitions Tribunal, last week, Walter Thomas, a foreman in 
the switch department of Messrs. Ferranti, Ltd., Hollinwood, 
applied for a leaving certificate. He declared that, although 
the firm were engaged on munition work, he himself was not 
actually working on munitions, ani he desired a leaving 
certificate because he had bad the offer of a post to take 
supervision of a shell factory. He was а killed engineer, and had 
the experience to qualify him for the position offered. In view of 
the country's urgent need of munitions, he contended that his 
abilities were not at present being used to the greatest advanjage, 
but when he applied to the firm for his release it was refused.— 
For the firm, Mr. Thomas ваїй that for the past six weeks the 
applicant had been subetantially employed on munition work.— 
The applicant said that he had been engaged on switchgear, and 
that was not munitions work. Moreover, there was no difference 
in the work he was now doing and that he was doing prior to the 
war.—The Chairman (Mr. W. Sellars) said that Sac. 3 of the 
Munitions Aot referred, in addition to direct munitions, to the 
making of substances or articles for war purposes.—The applicant 
sid his contention was that switchgear work did not come under 
the description of articles used in war. Some of the switches he 
had made, he alleged, were for private flrms.—Mr. Whittaker put 
in a list of firms to whom the firm had supplied switchgears, and 
said that practically all tho:e named were engaged in the manu- 
facture of munitions of war.—The Chairman said he and his 
colleagues were satisfied hat the applicant had been employed 
eubstantially on munitions werk, and refused the certificate. 

At the same Court, Frederick Jones, of 12, George Street, 
Dakinfield, a chemical plumber in the employ of the Tudor 
Accumulator Co., Dakinfield, applied for a certificate to enable 
him to take up munition work at Queensferry. On behalf of the 
firm, it was stated that they had baen engaged on Post Office 
ocntracts in connection with telephone exchanges and in making 
batteries for ambulance trains, The firm was now a eontrolled 
establishment. For the making of lead boxes and lead linings 
chemical plumbers were necessary, and owing to enlistments the 
number of chemical plumbers employed by the firm had been 
duc d from 13 to nine.— The Chairman said he was doubtful 
whether Post О ое work could be called munition work, and, 
personally, he would say that ambulance train work was not muni- 
tion work also. He had been instructed, however, that ambulances. 
were art isles used for war purposes, aud therefore came within 
the scope of Sec. 3 of the Act. —It was admitted that up to a week 
prior to the application the applicant had not been engaged on 
munitions work, and the Chairman said the oertificate would be 
granted | 


I. C. C. Electrical Employés: War Wages.—The 
L.0.0. Highways Committee considers that the increased rates of 
pay under the Award of August 11th, 1915, should be paid to the 
men in the electrical section of the tramways department, and 
recommends :— 

That the rate of pay of wiremen in the electrical section of the 
tramways department engsged on wiring tramway depóta be 
increased from 10d. to 104d. an hour. 

That wiremen in the electrical section of the tramways depart- 
ment engaged on wiriog tramway depots be granted an advance cf 
id. an hour in addition to the increase specified in the foregoing 
resolution: that wiremen's labourers in the electrical section 
engaged on wiring tramway depóts be granted a pro rata advance ; 
and that such advances be regarded as war weges, and recognised 


. as due to, and dependent on, the existence of the abnormal condi- 


tions prevailing in consequence of the war. 

The General Purposes Committee of the L. C. O. recommends that 
the rates of pay of the undermentioned skilled staff at the Thames 
tunnels shall be as follows :— 


Blackwall Tunnel. 


Weekly rate of pay. 
r .. 458. 64. and emoluments value і 
Leading wireman and fitte 5 
Electrical wireman and fitter .. A .. 498. 6d. 
Switchboard attendants (perm. and temp.) .. 428. 64, 
Greenw'ch Tunnel. 
Leading machinery attendant .. — .. .. 598. 64. 
Relief and shift engineer (temporary) ЯЯ 108. м. 


Dleotrioal fitter 


Rotherhithe Tunnel, 


Leadi trical fitter and machinery 
eni үе s Vx 58 an ..  -.. 528. 6d., rising to 588. 6d., and 


"Bs. in Нео of rent. 


Electi доз КА a si ie ee 458. 6d. and 428. 6d. 
Relief electrica er and mo і 
atfendant ens ee os ee ee 89s. 6d., rising to 42s. 6d. 
Woolwich Tunnel. 

Leadingelectrioalband .. . ..  .. 456. 6d. 
Wiremen (permanent and temporary) .. 498, 6d. 
Switchboard attendant and electrical fitter 

(temporary) ee sa E is .. 423. 6d. 


The Government and Inventions.—A letter has been 
addressed by the Comptroller of Munitions Inventions to the 
Institution of Electrical Engineers, drawing attention to the fact 
that the department, which was recently constituted by the 
Minister of Munitions for the purpose of dealing with ideas, sug- 
gestions, and inventions for appliances in connection with the 
prosecution of warfare on land, has been authorised by him to 
receive projects of this nature, or any matters appertaining thereto. 
An advisory panel, appointed by the Minister, of scientific and 


` other experts, a number of whom are members of the Institution. 


is assisting in the task of dealing with the large number of cases 
that have been received, every one of which is given consideration 
by the panel, They are glad to consider also suggestions with 
regard to simplification and improvements either in the manu- 
facture or in the materiala of existing munitions, or, indeed, in 
any other respect. The Institution is invited to make known to 
ita members, as widely as possible, the existence and functions of 
the department. 

Dr. Macnamara, replying to a question in Parliament recently, 
stated that the Admiralty Board of Iaventions had received pro- 
posals from some 8,000 inventors, many of whom had sent in several 
different proposals. The'proportion of possibly useful inventions 
was small. 


Electrically-heated Soldiers.—It is reported from 
Austria that a method of weaving electric heating wires into 
soldiers’ pants and connecting the garments with a battery at from 
100 to 500 metres distance has been devised by an electrival 
engineer. It is claimed that the current can be regulated, and 
that ary number of soldiers ia the trenches can be kept warm 
simultaneously,  Eleotric carpets and bed-warmers are quite 
practical and useful devices, and there is no insuperable difficulty 
in carrying out this proposal, extraordinary as it may appear at 
first sight. Complications would arise, however, if the men were 
stationed in a flooded trench ! 


A Kite and a Transmission Line.—On a three-phase, 
11,000-volt transmission line on Long Island, considerable trouble 
was experienced from the frequent opening of the oil switches at 
both ends, apparently caused by momentary short-circuits, This 
trouble always occurred on windy days, which led to the belief on 
the part of the maintenance crew that something was swinging 
into the line. A careful inepection of the whole line failed to dis- 
close any tree branches or other objects that could possibly touch 
the conductors, and it was purely by accident that the real cause of 
disturbance was later discovered. It consisted of two small boys 
and a kite with a picture-wire tail. Two of the linemen noticed 
the boys in a vacant lot through which the line passed, and stopped 
a minute to watch them get their kite up. Onoe in the air the 
kite was manceuvred toward the line by the boys, and when 
directly over the wires the boys cut the string, causing the kite to 
drag its wire tail over the conductors, short-circuiting two. The 
fireworks which resulted were greeted with howls of delight from 
the boys, but after persuasion of a most practical character from 
the linemen, the young Franklins decided to seek safer fields for 
flying their kite.— Electrical World, 
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Institution. and Lecture Notes.—Royal Society of 
Arts.—At the opening meeting of the Seesion, held on Wednes- 
day afternoon, Dr. Dugald Clerk, F. R. S., delivered an address on 
** English and German Methods Contrasted.” In the list of future 
events are the following:—' The Economic Development of 
Russia,” by Mr. Leslie Urquhart; and four Fothergill lectures on 
Vibrations, Waves, and Resonance,” by Dr. J. Erakine- Murray 
(May let, 8th, 15th aud 22nd). 

The Royal Soeclety.— The following is а list of officers recom- 
mended by the Preident and Council of the Royal Society for 
election into the Council for the year 1916 at the anniversary 
meeting on November 30th :— 

President.—Sir Joseph J. Thomson. 

Treasurer.—Sir A. B. Kempe. 

Seoretaries.— Prof. Arthur Schuster and Mr. W. B. Hardy. 
Foreign Seoretary.— Mr. D. H. Soott. | 
Other members of the Council include Dr. Dugald Ole. k, Sir 

William Crookes, Prof. R. Meldola, and Mr. Richard Threl fall. 

Junior Institution of Engineers.— In a paper read on 
Monday, at Manchester, Mr. E. Dinsdale Phillips expressed the 
opinion that electric tramways will be replaced: by motor-’buses, 
and that only the immense capital interests involved delay this. 
According to the Manchester Evening Chronicle, in the discussion 
which followed, Mr. Phillipe's contention was not upheld. | 

The Faraday Soclety.—At the annual general meeting of the 
Society, held on October 19th, the following officers and members 
of Council were elected to serve for the year 1915-16 :— 

- President : Sir Robert Hadfield, F. R. S. 

‚ Vice- Presidents: Prof. К. Birkeland, Bertram Blount, W. R. 
Bousfield, K. O., Prof. Е. G. Donnan, F. R 8., Dr. Eugene Haanel, 
Prof. A. K. Huntington, Dr. T. Martin Lowry, P. R. S. 

` Treasurer : F. Mollwo Perkin, Ph.D. 

Council: W. R. Cooper, Dr. C. H. Desch, Dr. J. A. Harker, 
F.R.S., Emil Hatschek, Cosmo Johns, Prof. Alfred W. Porter, 
F. R. S, E. H. Rayner, А. G. Salamon, Dr. G. Senter, Cav. Magg. 
E. Stassano. 

The Report of the Council states that although the Society's 
activities were seriously affected by the war, it was found possible 
to hold four meetings in the period under review, at which 27 
papers were read. | ; 

The Institute of Metalr.—Prof. W. H. Bragg, who (jointly 
with his воп) has just been awarded the Nobel prize for Physica, 
is to deliver the 1916 May Lecture before the Institute of Metals, and 
is now devoting attention to the structure of metal crystals as 
revealed by X-rays; it is expected that he will have an important 
pronouncement to make on this subject. Non-ferrous metals being 
of such enormous importance in the production of munitions, it is 
not surprising to learn that the Institute of Metals (which takes 
within its purview all metals except iron and steel) is very closely 
concerned with the production of the metal articles required for 
the successful prosecution of the war, and is in daily touch with 
many of the munition factories throughout the country, and with 
certain Government departments requiring metallurgical informa- 
tion. Large shipments of the Journal of the Institute, in which 
are recorded the latest scientific methods of dealing with the 
non-ferrous metals, are being dispatched to Japan and the United 
States for use in works engaged in producing munitions for the. 
Allies. Copies can be purchased by non-members from the offices 
of the Institute. The war activity in the metal industries tends 
strongly to reinforce the membership of the Institute, and a ballot 
for the election of new members has, therefore, been arranged for 
December 15th. Those wishing to join the Institute should at 


once write for particulars to Mr. G. Shaw Soott, M.Sc., Secretary, . 


Caxton House, S. W. ) 

North-East Coast Institution of Engineers and Ship- 
builders.—The report of the Council for the year ended July 81st, 
1915, shows that the membership numbered 1,159, a net increase 
of 48. The average attendance at meetings was 260. The 
accounts showed a balance of income over expenditure of 4923, and 
the general capital and endowment fand stood at £7,372. 


Nobel Prizes.—The Swedish Royal Academy of Science 
has awarded the Nobel Prize for Physios for 1914 to Prof, M. van 
Laue, of Frankfort University, for the discovery of the, diffraction 
of X-rays in crystals. 

The Academy has decided that the Nobel Prize for Physics for 
1915 be divided between Prof. W. H. Bragg, of University College, 
London, and his son, Mr. W. L. Bragg, of Cambridge, for their 
researches into the relation of orystals and X-rays. 


Volunteer Notes, —ENGINEERING INSTITUTIONS’ VOLUN- 
TEER CORPS.—The first meeting of the General Committee of 
this body took place on Friday last, when there were present Mr. 
Alexander Ross (Pres. Inst. C. F.), Prof. Unwin (Pres. I. Mech. E.), 
Mr. C. P. Sparks (Pres. LE.E.), Sir John Snell, Sir John Gavey, 
Dr, Tadsbery, Mr. Highfield, Colonel Le Rossignol, R.E., Major 
Henrici, R. E., Captain Sankey, В.Е, Mr. L. B. Atkinson, Lieut.- 
epee С. B. Clay, V.D., Commandant, Mr. E. G. Fleming, 

utant. 

he meeting was the occasion of some enthusiasm, and an 
Executive Committee was formed, consisting of Sir John Snell 


(retiring President of the I. E. E.), as chairman, Sir Maurice Fitz. ` 


maurice, C. MH. G. (a Vice-President of the Inst.C.E), Colonel 


Le Rossignol, R.E., Lieut.-Colonel C. B. Clay, Mr. L. B. Atkinson, , 


hon. secretary and treasurer, Mr. Fleming, and a representative of 
the Institution of Mechanical Engineers, to be nominated by the 


President. 


The report of the Commandant as to the progress of the Corps 
was moet encouraging. To thie report he added that an arrange- 
ment had been made for sharing headquarters with the 4th 
Battalion City of London Regiment (Architects’ Corps). The 
premises comprise a spacious drill hall and the necessary offices for 
Mess roome, common room, orderly room, canteen, &. Through 
the kindness of Mr. A. Campbell Swinton, F. RS., the Corps haa 
received a present from Mesers. Crompton & Co. of a new Admiralty 
pattern searchlight, of which it is justifiably proud. This is being 
erected on the premises of the London Electrical Engineers (T.F.), 
where the necessary instruction will be given. Several men have 
already qualified in this branch, and parties are engaged each 
week-end on important work in connection with the defence of 
London. Under these auspicious circumstances, and with these 
comfortable and excellent premises for headquarters, the Corps 
should prove attractive to all suitable men who wish to serve their 
country. 

The Corps will опу accept as new members those who are over 
military age, or disqualified by reasons of health, or who are 
engaged on war work, and who are not allowed by the Government 
on that account to enlist in the Foroes, but whose training in this 
Corps would fit them to take part in the defence of the country 
in the event of a raid by the enemy, or any other emergency ; and 
would also fit them to volunteer as trained men for service over- 
peas if such a necessity arose at a later period in the war. Good 
men are acceptable whether members of the Engineering Institu- 
tions or not. 

Orders for week commencing November 22nd, 1915, by Colonel 
C. B. Clay, V.D., Commanding :— 

Drills, 5.35 to 7.25 ; 7.35 to 8.25 p.m. 

Saturday, November 20th.— Uniform Parade, 3 p.m. : 

Monday, November 23nd.—Sections 1 and 2, Technical ; Sections 
8 and 4, Squad, Signalling Section and Reoruite. 

Tuesday, November 23rd.—School of Arms with Architects’ 
Corps, 6 to 8 p.m. | 

Thursday, November 25th.—Sections 1 and 2 and Signalling 
Section, Shooting. 

Friday, November 26th.— Sections 8 and 4, Technical; Sections 
1 and 2, Squad, Signalling Section and Reornite. 

Sections for Technical Parade at Headquarters, London Elec- 
trical Engineers, 46, Regency Street. | 

Sections for Shooting Parade at the Miniature Range. 

Unless otherwise ordered, all Parades at Chester House. 

The opening meeting of the new Headquarters will be held on 
Wednesday, December 1st, 6.30 p.m. All members should make a 
special point of attending in uniform. 

E. G. FLEMING, 


Acting Adjutant and Company Commander, 


SRD Batt. (OLD Boys) CENTRAL LONDON REGIMENT (VOLUN- 
TEERS).— Battalion Orders by Colonel 8, G. Grant (Officer Com- 
manding), Thursday, November 18th, 1915 :— 

Week-end Parades.—Saturday.—The Battalion will parade at 
Baker Street Station at 2.30 p.m., and proceed by train to Willesden 
Green Station, where they will alight. North London and Black- 
heath Platoons, under the command of Mr. Marples, will proceed 
to Hendon under special instructions issued to that officer. A, В, С 
and D Companies, under the command of Mr. King, will march viá 
road south of Metropolitan Railway to Neasden, and thence to 


, bridge over Brent stream on Kingsbury Lane. 


Sergt.-Major's Parade. Handling of Arms, 5.30 to 6.30 p. m., at 
Wembley Camp. 

Sundsy.—The Battalion will parade at Liverpool Street Station 
at 8.55 a.m. and proceed by train for Entrenching, returning to 
London about 6 p.m, - 

The Quartermaster will make the necessary arrangements for 


Lunch. 


. Instruction Class, — The Instruction Class which is being held 
for members of the Corps takes place at the Yeomanry Hall, 
Henry Street, on Mondays and Fridays, at 5.30 p.m., and not as 
previously arranged. 

Musketry.—Saturday next, the 30th inst., there will be shooting 
at both Acton aud Bisley Ranges, as usual. Members proceeding 
to Acton must parade there at 2 p.m. punotually. Those shooting 
at Bisley must report themselves to Sergeant Cotter at the barrier 
of No. 9 Platform, Waterloo Station, at 12.45 p.m. 

Taesday, November 23rd.—Shooting at Aston, as usnal, at 
2 p m. i.d : 
А. G. JOINER, Major and Adjutant, O. B. C. 


Legal.—PEwBRoks U. D.C. v. Тнк Diesen ENGINE 
Со —In the King's Bench Division of the Irish High Court, Mr. 
Justice Kenny gave liberty to the Pembroke (Co. Dablin) Urban 
Council to serve out of the jurisdiction a writ of summons against ' 
the Diesel Engine Co., claiming damages for breach of оопігасі 
in the erection for £2,977 of an engine for generating electric 
current, together with all accessories. including cable connections 
and switchboard alterations. Plaintiffs alleged that the engine 
was defective in design and construction. The company was 
stated to be in voluntary liquidation, with Sir W. B. Peat as 
liquidator, upon whom service was directed to be made, 


Electric Power Stations to be Controlled " Estab- 
lisbments ?—In the House of Commons, on Wednesday, a member 
asked whether the Minister of Munitions intended asking Parlía- 
ment for powers to make electric power stations controlled eatab- 
lishments, on the ground that they were essential to munitions 
work. In reply, it was stated that the matter would be dealt with 
in a Bill shortly to be placed before Parliament, 
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Ameriea and Export Trade.— A Reuter dispatch 


from Wa-hiugton states a canvass of American manufacturers, 


producers, exporters, and others interested in the foreign trade | 


has been undertaken by the Federal Trade Commission in 
an effort to secure a ''broad referendum on the advisability 
of export combinations.” It is announced that agents will 
be sent abroad to study conditions on the spot. The Commission 
will also receive assistance from the Department of State through 
United States Consuls, and from the Department of Commerce 
through the Commercial Attachés, 


The Hughes Induction Balance.—We have already 
mentioned tne use of the Hughes induction balanoe in military 
hospitals for localising metallic projectiles ; hitherto this applica- 
tion has been confined to the exterior of the body. М. A. 
de la Baume Pluvinel haa carried it a step further by mounting & 
tiny coil on the tip of the surgeon's finger, so that in exploring 
the interior of a wound the user is guided by the sound towards 
the foreign object, and is thus enabled to find the best direction 
in which to out down upon it. 


Appointments Vacant.—Generating engineers (£3), 
assistants (£2), for the Hackney B.C. eleotrioity department ; 
station superintendent (£150) for the Walthamstow U.D.O. elec- 
tricity dejartment. Particulars are given in our advertisement 
pages to-day. 


OUR PERSONAL COLUMN. 

The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers ef the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Officials.—Swinton and Pendlebury 


U. D. C. has consented to Mr. Н. О, BUsBRIDGE, electrical engl- ` 


neer, joining the Forces on terms granted to other employés 
who have enlisted. Я 

Мг. Н. A. BARRACLOUGH, generating engineer at the Hackney 
B.C. electricity works, has resigned his appointment. 


General.— Mr. WM. T. TAYLOR, of Burnley, who, as 
our readers know, has been for some years connected with 
Mexican and South American hydro-electric echemes, has been 
gazetted captain in the Loyal North Lancashire Regiment, a 
military engineering unit. 

The King has granted to Prof. F. P. Purvis, of the College 
of Engineering of the Tokio Imperial University, licence and 
authority to wear the Insignia of the Third Class of the Order 
of the Sacred Treasure conferred upon him by the Emperor 
of Japan in recognition of valuable services rendered by him. 

Alderman G. J. ALLEN, J.P., has been re-elected chairman 
of the Croydon Corporation Tramways Committee for 1915-16, 
and Councillor A. A. THOMSON has been elected vice-chairman. 

Alderman G. Н. RoBiNsoN has been elected chairman of the 
Bradford City Council Electrieity Committee, and Councillor 
J. HALEY vice-chairman. 

Councillor Носн Lupron has been appointed chairman of 
the Electricity Committee of the Leeds Corporation, and Alder- 


man В. A. SwuiTHsON has been appointed chairman of the 
Tramway Committee, with Alderman H. BRowN vice-chair- . 


man. | 

Councillor CXRIL M. Vincent, the new Mayor of Oxford, 
was chairman of the Tramways Committee when the question 
of adopting an electrical system of traction was first considered 
by the Council. 

Alderman G. Weeks, of Messrs. G. Weeks & Sons, elec- 
iricians, has been appointed Deputy-Mayor of Bromley (Kent). 

The Birmingham City Council have re-elected Alderman 
JEPHCOTT chairman of the Electricity Supply Committee. 

Mr. J. W. Lawton has been elected chairman of the Hud- 
dersfield Town Council Electricity Committee, with Alderman 
MARSLAND vice-chairman; and Alderman ASTON chairman and 
Mr. E. H. SELLERS vice-chairman of the Tramway Committee. 

Councillor W. J. STAPLETON has been elected chairman and 
Councillor H. A. MANGER vice-chairman of the Electricity 
Committee of the Hackney B.C. for the ensuing year. 

Alderman Bowes and Alderman Dr. CHAPMAN have been 
re-elected chairman and deputy-chairman respectively of the 
Manchester Tramways Committee; and Councillor DAGNALL 
and Alderman WALKER have been elected chairman and 
deputy-chairman of the Electricity Committee. 

A number of municipal bodies in Lancashire have elected 
their committee chairmen for the ensuing year. The follow- 
ing are among the appointments :—Wigan.—Electric Light 
Committee: Ald. J. T. GrimsHaw, chairman; Ald. A. HIGHAM, 
vice-chairman. Tramways Committee: Ald. R. T. FLETCHER, 
chairman; and Coun. J. WALKDEN, vice-chairman. Accring- 
ton.—Electricity and Tramways Committee: Ald. HIGHAM, 
chairman, and Coun. Mortry vice-chairman. Bolton.—Elec- 
tricity Committee: Ald. LoncwortTa chairman, and Coun. 
Cooper vice-chairman. Tramways: Ald. MES chairman, and 
Coun. P. Hiason vice-chairman. Haslingden.—Tramways and 
Electricity Committee: Coun. WADDINGTON chairman, and 
Coun. Haworta vice-chairman. Burnley.—Electricity Com- 
mittee: Ald. GREY chairman, and Coun. Т. W. HARGREAVES 
vice-chairman. Tramways Committee: Coun. E. Heap chair. 
man, and Coun, Irvine vice-chairm 


airman. 
Coun, W. M, Wiaews, chairman of the Middleton Elec 


^ 


tricity Committee, was last week re-elected Mayor of the 
Borough and elevated to the aldermanic bench. 


Roll of Honour.—Private HAROLlD HORNBROOK, of 
the 6th Battalion Manchester Regiment, who was previously 
reported missing, and is now officially reported killed in 
action at the Dardanelles, was 21 years of age, and prior tə 
the outbreak of war was in the employ of Messrs. Eckstein, 
Heap & Co., Ltd., of Salford. 

Captain P. M. Moon, 4th Black Watch, has been wounded. 
He left for the Front about five weeks ago. Prior to the war 
he was in the service of Messrs. Balfour, Beattie & Co., Lon- 
don, as an engineer. | | 

Corporal Jas. Jones, of the 2nd Worcestershire Regiment, 
who is officially reported missing in France, was prior to the 
war engaged with the Kidderminster Electric Light Co. 

Sapper J. E. HuGuHEs, one of the victims in the sinking by 
collision off the Dardanelles of H.M.S. Hythe, was before 
enlistment in the 3rd Kent Field Co., Royal Engineers, on 
the staff of the Corporation electricity works at Tunbridge 
Wells. 

Gunner W. A. BiLLINGHAM, of the Royal Field Artillery. 
lately with the British Thomson-Houston Co., Ltd., of Rugby. 
is unofficially reported to have been killed in action on October 
21st. He was 22 years of age, and joined his regiment soon 
after the outbreak of war. | 

Private ROBERT ALFRED SuLLIVAN, of the 10th Battalion 
Royal Fusiliers (City of London Regiment), who has been 
killed by shell fire in France whilst endeavouring to save the 
life of a comrade, was formerly engaged at arlton with 
Messrs. Johnson & Phillips, Ltd., and was later an electrician 
with the City & South London Railway Co. 

The D.S.O. has been conferred upon Major B. I. Roti, 
R. E., for services rendered in Gallipoli. Major Rolling, whe 
at the commencement of the war was a lieutenant. is the 
Igranic Electric Co.’s Glasgow manager, but since the war 
began his place at Glasgow has been filled by Mr. J. H. 
Enion, of the firm’s London office. "n 

Private Bout, of the Grenadier Guards, and formerly with 
Messrs. Siemens. of Stafford, has been killed in action. 

Sapper Geo. Fitewoop, of the 3rd Kent Field Company, 
Roval Engineers, reported lost by the sinking off the Darda- 
nelles of H.M.S. Hythe, had been trained as an electrical 
engineer with Messrs. С. A. Cross, Ltd., of Tunbridge Wells. 


Obituary.—Mr. C. E. Moore.—The death has taken 
place of Mr. Chas. Edward Moore, for 20 years in business as 
an electrician in Silver Street, Doncaster. He was 45 years 
of age. 

МЕ Н. BARNES.— The death occurred on November 9th, at 
the Middlesex Hospital, London, where he had been under 
treatment for some time, of Mr. Harry Barnes, electrician. 
Chatham. Deceased, who was 44 years of age, had been in 


business in High Street for a number of years. 


Mr. W. B. KiuGsFORD, chairman of the West India and 
Panama Telegraph Co., Ltd., passed away on Tuesday, aged 
74 years. 

Will.—Lieut. T. L. BaiNBRIDGE, of Eshott Hall. 
Felton, described as an electrical engineer in the firm cf 
Swan, Hunter & Wigham-Richardson, who was killed in 
April last, left £82,443. 


NEW COMPANIES REGISTERED. 


— ar ——  — a Ü— 


W. Sanders and Co. (1915), Ltd. (142,057).—This com- 
pany was registe-ed on November 5th, with a capital of £2,000 in £1 shares. 
to take over the business of an electrician, metal worker, mechanical engineer, 
and manufacturer, carried оп by L. G. Russell, at 7, Oxford Street, Digbett. 
Birmingham. The subscribers (with one share each) are: L. G. Russell, The 
Cottage, Gravelly Hill North, Birmingham, brassfounder; Mrs. L. Russell. 
The Cottage, Gravelly Hill North, Birmingham; W. Sanders, 35, Lyndon 
Road, Olton, Warwick, engineer; A. E. Skidmore, 55, Newhall Street, Bir- 
mingham, chartered accountant; G. P. Locker, 71, Temple Row, Birmingham, 
solicitor, Private company. The number of directors is not to be less than 
two or more than five; the first are L. G. Russell (permanent director aod 
chairman), Lucy Russell, and W. Sanders. Secretary: Lucy Russell. Regis 
tered office: 7, Oxford Street, Digbeth, Birmingham, 


i 


OFFIOIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Hexham and District Electric Supply Co., Ltd.—Capital, 
030.000 in £5 shares. Return dated May 17th, 1915. 1,521 shares taken up; 
457,605 paid. Mortgages and charges: 27,350. 


Hydro-Electric Power and Public Services Trust, Ltd. 
(121,598).—Capital, £500,000 in £5 shares. Return. dated December 31У. 
1914 (filed November 3rd, 1915). Seven shares taken up; nothing called vp. 
Mortgages and charges: Nil. 


L. J. Healing and Co., Ltd. (97.137).—Capital, 4100.0) 
іл. 410 shares (5,000 pref. and 5,000 defd.). Return dated October 11th. m 
1,301 pref. and 5.000 defd. shares taken up: £10 per share called up on т, 
£513,010 paid; £50,000 considered as paid оп 5,000 shares. Mortgages 


charges: Nil. 

Manaos Tramways and Light Co,, Ltd. (101.081).— 
Capital, £300,000 in £1 shares. Return dated September léth, 1915. ^ 
shares taken up: £100 paid; £999,000 considered аа paid, Mortgages 17 
charge: £999,000, oo 
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- Marconi International Marine Communication Co., Ltd. 
(65,759).—Capital, £350,000 in Cl shares. Return dated July 21st, 1915. 
306,084 shares taken up; £201,084 paid; C105, 000 considered as paid. Mort- 
gages and charges: £,121,880. 


Fredk. Jones and Co., Ltd. (110,247) .—Canital, £15,000 
in 01 shares. Return dated September 17th, 1915. All shares taken up; 47 
paid; £14,993 considered as paid. Mortgages and charges: Nil. 


London Electrical Trading Co., Ltd.—Issue on November 
fth, 1915, of C600 debs., part of u series of which particulars have already 
been filed. : 


Electric and General Investment Co., Ltd. (31,506).— 
Capital, £201,500 in 90,000 ord. shares of £5 cach, 40,000 defd. shares of 1s. 
each, and 19,900 pref. shares of £5 each. Return dated August 10th, 1915. 
All shares taken up; £1 per share called up on the ord., ls. per share on 
the defd., and £5 VP share on the pref.; £121,500 paid. Mortgages and 


charges: £27,813 1 


Llangollen and District Electric Light and Power Co., Lid. 
(75,384).—Capital, £6,000 in 3,500 ord. and 2, pref. shares of £1 each. 
Return dated September 21st, 1915. 2,114 shares taken upi £3110 15s. paid; 
leaving £3 5s. in arrears. Mortgages and charges: £2,800. 


Electro- Mechanical Brake Co., Ltd. (98,276).—Capital, 
4530,000 in 2,500 pref. and 27,500 ord. shares of £1 each. Return dated 
August 12th, 1915. 987 pref. and 17,317 ord. shares taken up; £1 per share 
called up on 987 pref. and 11.282 ord.; Et Oe 46.035 considered as 
paid on 6,095 ord. Mortgages and charges: £7,500. 

Ltd. (52,013).— 


Edmundson’s Electricity Corporation, 
Capital, £640,000 in 80.000 ord. shares of £3 each, 40,000 cum. pref. shares 
of £5 each, and 40,000 non-cum. pref. shares of C5 each. Return dated 
July 22nd, 1915. All shares taken пе: 9.800 paid on 66,800 ord., 40,000 
cum. pref., and 40,000 non-cum. pref.; 600 considered as paid on 13,200 
ord Mortgages and charges: 4,467,683. 


Brimsdown Lamp Works, Ltd. (101,306).—Capital, £5,000 
in 5s. shares. Return dated September 29th, 1815. 12,580 shares taken up; 
£855 10s. paid on 4,299, leaving £217 10s. in arrears; £2,072 considered as 
paid on 8,488. Mortgages and charges: 440,000. 

Evershed and Vignoles, Ltd. (43,206).—Capital, £30,000 
in £10 shares. Return dated July 9th, 1915. All shares taken up; £30,000 
paid. Mortgages and charges: £15,000. 

Henley's (South Africa) Telegraph Works, Ltd. (77,781). 
—Capital, £2,000 in £1 shares. Return dated September 10th, 1915. All 
shares taken up; £2, paid. Mortgages and charges: Nil. 


Cryselco, Ltd. (58,218).—Capital, £15,000 in £1 shares. 
Return dated July 8th (filed August 5th), 1915. All shares taken up; £510,007 
paid; £4,993 considered as paid. Mortgages and charges: £8,800. 


Lancashire Electrical Engineering Co., Ltd. (56,992) — 
Capital, £5,000 in £1 shares. Return dated June 25th (filed July 21st), 1915. 
1. 


shares taken up; £50 paid; £1,829 considered as paid. Mortgages and 
charges: Nil. 
Lancashire Power Construction Co., Ltd. (77,202).— 


Capital, £300,000 in £10 shares (18,000 A" and 12.000 B). Return 
dated June 24th, 1915. 18,000 “А” and 11,836 B shares taken 040 
£283,360 paid; £15,000 considered as paid. Mortgages and charges: C800, 000. 


International Dowsing Electric Heating and Appliances 
Co., Ltd. (83,693).—Capital. 000 in £1 shares, eturn dat December 
Zist, 1914 (filed August IIth, 1915). 18,107 shares taken up; nothing called 
up on 7 shares; £18,100 considered as paid. Mortgages and charges: Nil. 


Salford Electrical Instruments, Ltd. (112,599).— Capital, 
£20,000 in 10,000 pref. and 10,000 ord. shares of £1 each. Return dated 
September 29th, 1915. All shares taken up; £10,000 paid; £10,000 considered 
as paid. Mortgages ani charges: Nil. 

Ltd.—Capital, 


W. R. Sykes Interlockin Signal Co., 
,000 in 87.500 A апа 12.500 B shares of 10s. each. Return dated 
ber 6th, 1915. 42.297 A” and 12,500 “ B shares taken up; 35. 9d. 

per share called up on 48.297 A: 157,936 18s. 9d. paid, including £6 5s. 
in advance of calls; £6,250 (10s. per spare) considered as paid on 12,500 B 
shares, and £10,574 55. (5s. per shafe) on 12,297 А." Mortgages and 
charges: £13,000. 


Carville Site and Power Co., Ltd.—Issue on October 29th, 
1915, of £10,000 debs., part of a series of which particulars have already 
been filed. ° 


Maxim Lamp Works, Ltd. (108,013).—Debenture dated 
October 18th, 1915, to secure £500, charged on the company's undertaking 
and property, present and future, including uncalled capital. Holders : 
Imperial United Lamp Co., Ltd. 


Malaga Electricity Co., Ltd. (48,076).—Capital, £57,000 
in 10,000 ord. shares of £5 each and 7,000 defd. shares of £1 each. Return 
dated September 24th, 1915. All shares taken up. £50,000 paid; £7,000 
considered as paid. Mortgages and charges: £34,131 : 


CITY NOTES. 


Cape Electric Tramways, Ltd. 


THE annual meeting was held on November 10th at the offices, 
London Wall Buildinge, Е.С. Mr. Lupwic BRBITMEYER, who 
presided, said that their financial year began on July lst last 
year, во that practically during the whole of the period 
covered by the accounts the war had been proceeding in 
Europe and other parts of the world. South Africa had not 
escaped either, but had been more fortunate inasmuch as the 
rebellion was soon suppressed, and the expedition for the con- 
quest of German South-West Africa was brought to a speedy 
and victorious conclusion. Both these two signal successes 
had quickly restored public confidence, and the operations of 
the company during the year were not affected as a whole in 
an adverse manner, n the contrary, the tramways had 
maintained the same ratio of their steady progress experienced 
since the last four or five years, and had carried 21,680,070 
passengers, earning £206,123, as against 20,886,146 passengers, 
earmng £200,409, m the preceding year, an increase 

198, passengers, and £5,714 in receipts. The net profit 


earned in South Africa on the year's operations was £86,332, 
against £81,794 in 1913-14, an increase of £4,638. In arriving 
at the satisfactory result shown in the balance sheet they had 
had to contend against a considerable increase in certain items 
of expenditure, entirely due to causes created by the war. 
For instance, allowances had been made to employés who had 
enlisted and gone on active service; a war bonus had been 
granted to the remaining employés, and all supplies, owing 
to the rise in prices, had cost more, and it had only 
by the exercise of the most rigid economy in every direction 
that the satisfactory results shown in the accounts had been 
achieved. It was unwise in times like these to prophesy about 
the future of the undertaking; difficulties must be dealt with 
as they arose, and it was perhaps quite unnecessary to antici- 
pate any falling off in their profits. At present the com- 
mercial and agricultural outlook in South Africa was very 
bright, but it was impossible to tell what the aftermath of 
the war might bring forth. Expenditure was undoubtedly 
further on the up-grade; on the other hand, any marked 
increase in the traffice was not probable under prevailing con- 
ditions. Although he thought they would be able to main- 
tain the present dividend, further increases were problematical. 
Of course, they never knew what might happen, but for 
himself he took a very rosy view of the position at the Cape. 
Mr. W. B. RoMMEL seconded the motion, which was carried 
unanimously. 


West India & Panama Telegraph Co., Ltd. 


SIR А. F. KING presided, in the absence of Mr. Kingsford 
through illness, on November 10th, at Winchester House, 
Е.О., over the annual meeting. He said that in addressing 
them at the meeting in May, the Chairman referred to the 
unusual conditions under which they were obliged by force 
of circumstances to carry on their enterprise, and, mentioned 
that, in order to comply with the requirements of the Home 
and Colonial Governments, it had been necessary to keep their 
stations open day and night, instead of merely during the 
ordinary business hours of normal times. This incurred con- 
siderable outlay, and this additional outlay, together with 
the increased cost of the more than usually lengthy bulletin 
news, was reflected in the accounts presented. Supplying the 
Colonies daily with a free bulletin of news had been found 
by them at all times to be a burdensome and costly operation. 

evertheless, they had thought it right to give, during the 
war, а much more extensive bulletin. The 1 onal expendi- 
ture under these two items amounted to over £7,000. It 
would be observed, however, that, as a partial set-off to this 
extra cost of working, the expenses attending the maintenance 
of cables were, fortunately, much below average. He said 
fortunately because, but for this circumstance, the half-year's 
profits would have been considerably less than the balance of 
£9,229 shown in the revenue account. As regarded the in- 
crease in the expenses of their stations, the principal item 
being salaries, wages and overtime, nearly the whole of this 
increase was due to the Government requirements to which 
he had already alluded. When the special circumstances 
which they were now rendering to the Government were no 
longer necessary, it was their intention to apply to the 
authorities for such refund in respect of the overtime as they 
might deem reasonable. ‘The increase in the cost of renewal 
of instruments was exceptional, and not necessarily of a recur- 
ring nature. 

Mr. Н. W. Birks seconded. | 
Mr. S. Р. ApaMs said he had read that a Marconi station 
had been established at St. Lucia, and he would like to know 
if it was in connection with the company or opposed to them, 

and if it would affect their income. 

The CHAIRMAN said, so far as he understood, the work of 
the wireless station would not interfere with the work of 
the company in any way. 

The motion was then carried, and subsequently a vote of 
thanks was accorded the board and the staff. 


. Western Telegraph Co., Ltd. 


Sm J. WoLrg Barry, K.C.B., the chairman, presided, on 
November 10th, over the annual meeting, held at Electra 
House, E.C. He said that the message receipts afforded an 
additional revenue of nearly £74,000 for the period under 
review, which included eleven months of war, with its result- 
ant stoppage, in the case of the company, of telegraphic traffic 
with Belgium, Germany, and Austria. The closing of these 
sources of revenue had, however, во far been compensated by 
increased earnings due to the obligatory use of plain language 
enforced by the several Governmenta under whom they 
worked. "These restrictions were latterly modified, permission 
having been given in the early part of this year for the use 
of certain well-known codes with South American countries, 
which had been much appreciated by the telegraphing public. 
Congestion of lines beyond the company'e system necessitated 
the suspension on August 5th last year of deferred and 
“ week-end ” telegrams. The former were re-introduced on 
October Ist, 1914, and advantage was quickly taken of the 
restoration of this facility. No damage to the company's cables 
had been experienced in consequence of the war. The sections 
in North Brazilian waters were interrupted by normal circum- 
stances for four months, and owing to the exceptional con- 
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ditions then and there prevailing their cable-repairing steamer 
Jas unable to attempt their restoration until March last. 
-ommunication during the interruption was, however, main- 
tained with the Northern States of Brazil by the Brazilian 
Government landlines. The general expenses showed a de- 
crease of nearly £9,000, principally due to three causes, the 
first being the occupation of their own Offices and staff quarters 
at Buenos Aires and Montevideo, thus effecting a considerable 
saving under the read of rent. The second was their jnability, 
owing to the war, to obtain the usual annual supply of forms 
and stationery until after the close of the financial year. The 
third cause was the fall in the value of the Brazilian milreis, 
which affected all their payments in that currency. There 
was also the very considerable decrease of over 440,000 in the 
cost of the maintenance of the cables, but income-tax was 
higher by close om £15,000. He felt sure that the shareholders 
would endorse the action of ihe directors in subscribing to the 
war relief funds. The balance carried forward was consider- 
ably larger than usual, but their message revenue for the 
current year since July Ist last, showed a decrease of over 
£25,000, and it was not yet known whether and to what 
extent the proposed taxation of profits would affect the com- 
pany. He might mention that very great difficulty had been 
experienced in restraining the younger members amongst their 
technically trained staff from joining the fighting forces of 
the Empire, but they had, with few exceptions, accepted the 
ruling of the Army Council that they were best serving their 
country, being specially trained men, with technical knowledge 
and experience, in remaining at their posts and carrying on 
the work of State and commercial telegraphic communica- 
tions. A letter was recently received from the War Office 
stating that the Council fully realieed the importance of the 
work on which the employés of the company were engaged, 
and appreciated the efforts which were being made by them 
in the present emergency. The Council wished the staff to 
know that it was fully recognised that they, in carrying out. 
their important duties promptly and efficiently, were doing 
their duty for their King and country equally with those who 
had joined the Army for service in the field. | 

Sir J. DENISON-PENDER, K. C. M. G., seconded the motion, 
which was carried without discussion. $ 


Amazon Telegraph Co., Ltd. 


Мк. Geo. Keira (chairman and managing director) presided 
over the annual meeting, on Tuesday, at the offices, 42, Old 
Board Street, E.C. He said that he regretted that the revenue 
of the business fell very short of what it was last year, and, 
notwithstanding the very substantial reduction made in the 
maintenance and working expenditure, they were unable to 
pay any dividend. The Amazon rubber trade, upon which 
their business mainly depended, continued very dull and 
depressed during the year. The low price of rubber further 
restricted its collection, and there was a decrease in the year's 
crop of about 12 per cent., which, coming after the falling off 


of the year before, seriously crippled trade generally on the 


Amazon, and their business suffered badly in consequence. 
The traffic receipts showed a decrease of £24,771, due to the 
falling off of the traffic transmitted over their cables and to 
the lower exchange. Interest brought in £296 less, and the 
total revenue, including the subsidy and transfer fees, came 
out at £57,933, or £24,818 less than the previous year. On the 
other hand, the expenditure showed a large decrease, which 
reflected great credit on Mr. Nosworthy, their general 
manager, and the staff, who exercised every possible economy 
in the working and maintenance of the cables. The station ex- 
penses had been reduced by £3,738, due to the lower exchange 
and other reductions in the various charges. The expenses 
attending maintenance of cable showed the large reduction of 
£11,233, due to less cable having been used during the year, 
and to the smaller vessel, Ramos, having done the cable repairs 
in the place of the larger vessel, Viking, which was laid up 
practically during the whole year. The other charges were 
less, and altogether the year’s working expenses amounted to 
£34,939, or £17,221 less than they were last year. After meet- 
ing the working expenses and providing £22,888 for the year’s 
debenture interest and sinking fund, there remained a balance 
of £107, making the amount to be carried forward £5,947, as 
compared with £5,840 brought in from last year’s accounts. 


Altogether, considering tho crisis through which Brazil was 


passing, and the increased difficulty in getting accounts col- 
lected, he thought the figures shown in the balance sheet 
were not unsatisfactory. As regarded the present year, busi- 


hess generally on the Amazon still continued anything but 


bright, and there was little prospect of improvement while | 


the war lasted. The lower exchange value of the currency 
had latelv been helping matters somewhat by increasing cur- 
rency value of the rubber, whilst owing to lack of employ- 


ment currency wages had so far not risen, but, rather, fallen. 


This gain in the currency price over the cost of production 
was acting in some measure as compensation for the excessive 
export duties which continued to handicap the Amazon rubber 
industry. This over-taxation should evident] у be largely reduced. 
if not abolished, for, surely, it could not be in the interest of 
Brazil to paralyse its rubber interests by over-taxation. The 
economic conditions in the Amazon appeared to be gradually 
iinproving. A good deal of cereal planting wae being done up- 
river, and the people should become more and more self- 
supporting and less dependent on imported supplies. The new 


crop, which would soon be coming down rivér, Was-espectei 
to be larger than last year, and this should lead to increase 
uctivity and better business on the Amazon. 

Mr. E. B. ELLicE-CLARK seconded the motion, and the repurt 
was carried without discussion. 


Drake & Gorham, Ltd. 


MR. BERNARD DRAKE presided at the annual meeting, held ii 
Westminster, on November flth. He said that £811 had been 
paid out of profits to the 62 members who were serving their 
country. In addition to this, fees had been paid in full: 
two directors, one of whom, Lieut. Carver, was at the Darda- 
nelles. Out of profits, £1,194 was provided to cover deprecia- 
tion on investments, and £555 for income-tax, as against £7 
Jast year, Economies had been effected in several directions, 
without which a loss for the year would have been inevitable. 
especially in view of the disappointing results of the Man. 
chester office, where the installation profits were less than à 
third of those for the previous year. The amount of work i: 
hand at the close of the year was largely in excess of the pr- 
vious year's record, and included some important installations, 
Amongst these might be mentioned a complete generating sta- 
tion for the United Alkali Co., which would «contain three 
turbo-generating sets, each of 1,000 KW., and one of 250 кх. 
or э total of, вау, 4,700 н.р. This plant would include Babeock 
and Wilcox boilers, Parsons geared turbines, condenser 
superheaters, and all modern improvements, and would. it 
was hoped, lead to further work of the same class. It Was 
to be used for electrolytic work in vonnection with urgent war 
requirements. They had also large contracts for the Cotton 
Powder and other powder companies, m connection with 
which they had made а special study of the requirements, for 
the Lord Wandsworth Institution, and the new buildings ef 
the Horticultural Society at Wisley. Ten camps and military 
hospitals had been, or were being, fitted with light and power, 
as well as an aeroplane factory. The Queen's Hotel, Bir- 
mingham, was being lit for the L. & N.-W. Railway, and: 
lighting contracts for Messrs. W. G. Armstrong, Whitworth 
and Co., Ltd., Lever Bros., Joseph Crosfield & Sons, and 
Topham, Jones & Railton, as well as a lengthy list of other instal- 
lation contracts were carried out during the year. The whole- 
sale department had sustained a severe loss in the death of it: 
capable assistant manager, Mr. F. H. h, who was killed 
at Vermelle after serving for eight months at the front with: 
the Cameron Highlanders. The restriction of lighting and the 
absence of new building work had naturally affected the results, 
but, in spite of this, the net profit was slightly above that of 
the previous year. Attention was being paid to the lighting 
requirements of munition and other factories engaged in Gor- 
ernment work. Owing to the shortage of carbons caused by 
the war, there had been a large demand for half-watt lamps 
with specially-designed fittings to replace arc lamps. They 
had manufactured complete switchboards for H.M. Office of 
Works, to be used at Windsor Castle, the Houses of Paria- 
ment, and elsewhere; also for corporations, power companies. 
and others. The shortage of capable labour had caused con- 
siderable inconvenience in the works. The use of commer- 
cial lorries and delivery vana propelled by electric accumu- 
lators had been extended during the year, and vehicles hal 
been supplied to the Liverpool Corporation, the Corporation «f 
Bury, Sir W. G. Armstrong, Whitworth & Co., Ltd., Messrs. 
Greenall, Whitley & Co., and the Blackpool Industrial Co- 
operative Society. Subject to their acceptance of deferred 
payment, they had the offer of several corporation orders. Con- 
sidering the fact that one of their principal departments. viz.. 
that connected with country-house lighting, had been s 
seriously affected by the war, he thought it was a cause for 
congratulation that they had been able to adjust themselves 
to the altered conditions and to ehow a small profit. This 
had been largely due to the ungrudging loyalty of the office 
staff, who had willingly undertaken the work of absentees by 
working long hours. 

Mr. Jonn Forses seconded the adoption of the report, and 
the motion was adopted. 


Berlin Electricity Works Co. 


As the whole undertaking in the German capital of the Derlin 
Electricity Works Co. passed into the possession of the City 
Council on October Ist, the report of the directors for the 
year ended with June 30th, 1915, represents the final state- 
ment which will be made in as far as the Berlin works and 
system are concerned, the intervening three months coming 
within the new financial vear under the fresh arrangements 
made for maintaining the activity of the company 1n other 
directions. The report states that the continued existence of 
the company. was assured. The results of liquidation accord- 
ing to-the existing reserve funds, to the accumulation of which 
close limits had been drawn through the participation in the 
profits by the city, would not have approximately corresponded 
to the quotations for the shares, although these had been in- 
fluenced for years past more by the prospective expiration of 
the concession than by the receipts from the sale of electrical 
energy. Though it was by no means certain a year ago that 
the capital invested in the Berlin works would be released. 
the company was able, thanks to ite intimate relations with 
the A.E.G. group. to secure extensive lignite coalfields at 
Golpa and Aschornewitz, which were held at its disposal with- 
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out the payment of any intermediate profits; and which were 
originally intended to be the means of furnishing cheap current 
for Berlin and environs. It had, however, been ascertained in 
the event of the City of Berlin not deciding to accept the 
proposed distant supply, that the possession of extensive coal- 
tields would render possible the production of current at ао 
low a rate that the supply to industrial undertakings, whose 
existence depended upon the cost of current, ap ared to be 
assured. That had proved % be the case. 
Nitrogen Works Co., for instance, had undertaken to purchase 
500,000,000 x w-hours for a period of 15 years, with the right 
of extension of the agreement, from the Electro Works Co., 
which the Berlin Electricity Co. had formed to work the coal- 
fields in question. In the case of the exercise of the right 
granted to the Bavarian Co. to withdraw from the agreement 
at the end of five years, arrangements had been made for the 
ayment of adequate compensation by the latter. A contract 
ad also been concluded with the Electro-Saltpeter Works Co., 
of Zschornewitz, for the annual delivery of 240,000,000 KW. - 
hours, and the supply would begin in the spring of 1916. The 
area of the coalfields had been enlarged by the purchase of 
the majority of the shares in the Leopold Mine, which adjoined 
the fields of the Electro Works Co. 

The City of Berlin, subject to the completion of the accounts, 
paid to the company the sum of £6,150,000 on October Ist. 
Out of this amount had to be redeemed an open debt of 
£514,000, together with the payment of the dividend and the 
City's share in the profits for 1914-15. The purchase price also 
served for the acquisition of shares for £197,000 in the Leopold 
Mine and shares for £250,000 in the Elektro Works Co., to 
which the Berlin Co. was granting the funds for the erection 
of the great power station at Zschornewitz, and the company 
also defrayed out of the price shares for £370,000 in the Elec- 
trieity Supply Co., which had been acquired for the purpose 
by the Zurich Bank for Electrical Enterprises. The detaile of 
these transactions and of the balance remaining would be set 
forth in the accounts for 1915-16. The unity of administration 
with the A.E.G. would be maintained with the consent of 
the boards of both companies, and with the alterations necessi- 
tated under the changed circumstances. In connection with 
the recent interchange of the Berlin Electricity Co.'s ehares 
for shares in the A.E.G., it was mentioned that ordinary 
shares in the former for £1,738,000, had been exchanged, out 
of a total ordinary share capital of £2,205,000. The accounts 
show the following figures for the past two уеагв:— ` 


1913-14. 1914-15. 
Ordinary share capital ............... £2,205,000 £2,205,000 
Preference shares, 4j per cent. ... 1,000,000 1,000,000 
VI ML 2,792,000 2,192,000 
Gross profit. . 962,000 798,000 
Interest on lonn 119.000 119,000 
Renewal fund se. 32,000 27,000 
Depreciation fund . 256,000 249,000 
Net profits and balance forward ... 567,000 496,000 
Dividend on ord. shares 204, 198,000 
Dividend on ord. &hares, per cent. 12 9 
Carried forward UU w 3,000 17,000 


The report states, further, that the value of the connections 
advanced by 19,788 Kw. to 300,472 Kw. during the year, the 
increase representing 80,402 glow lamps, 2,007 motors, and 
586 apparatus, and at the end of June, 1915, the connections 
comprised 2,187,203 glow lamps, 41,472 arc lamps, 44,950 motors, 
ала 8,53 apparatus. The number of customers advanced to 
51.769, and the deliveries were 252 762,233 Kw.-hours, ae com- 
pared with 267,589,125 Kw.-hours in 1913-14, the decrease being 
attributed to the influence of the war. 


* 


Reductions of Capital. 


County оғ DrRHAUu ELgcTRICAL Power DISTRIBUTION Co., 
Jap.—A petition to confinn a reduction of capital of the 
County of Durham Electrical Power Distribution Co., Ltd., of 
Newcastle-on-Tyne, caine before Mr. Justice Sargant in the 
Chancery Division, on Tuesday. Mr. Martelli, K.C.. for the 
company, said it was proposed to reduce the capital from 
£500,000 in 100,000. £5 8 to 2300.000 in £1 shares. The 
reduction was to be effected by cancelling capital lost or un— 
represented by available assets to the extent of £2 per share, 
and by sub-lividing each £3 share into three £1 shares. The 
loss of assets amounted to £207,000, and it was proposed to 
write off £200,000. There had been a depreciation of the com- 
panv's investments, which were of the nominal value of 
£252,000. The chief reason for the loss of assets was a change 
in the method of generating and distributing power since the 
company was incorporated in 1899. At that time it was the 
practice to use a number of small power stations, but now it 
was considered better to use one large central station. The 
«company had recognised this, and had entered into an arrange- 
ment with the Newcastle-on-Tvne Co., the effect of which 
was to render a large proportion of their stations commer- 
cially useless. No dividend on the ordinary shares had been 
paid since 1907. His lordship confirmed the reduction. 

“Z” ELECTRIC LAMP MaNrrAcTURING Co., Lrp.—Mr. Justice 
Astbury, in the Chancery Division, on Tuesday, on the peti- 
tion of this company. sanctioned a reduction of capital of the 
сотпрапу from £150,000 to £15,000. Counsel stated that the 
loss of assets was chiefly on the value of the company’s 
patents. 


e Bavarian 


Petrograd Electric Lighting Co. ої. 1886.—At а 
meeting of the Zurich Bank for Electrical Undertakings, ou 
November 3rd, it was mentioned that the danger of the Petro- 
grad Electric Lighting Co. of 1886 being compuleorily liqui- 
dated by the Government had passed away, the eompanv hav- 
img been placed solely under State supervision. It was, how- 
ever, unfortunate that the Moscow City Council was attempt- 
ing to bring about the que of the Petrograd company 
or its supply works in Moscow, 80 ав to gain premature 
possession of the local works. The former Ministerial Council 
had adopted a negative attitude towards these endeavours, but 
a change in the Ministry had just taken place, so that it 
remained to be seen whether the liquidation would now be 
undertaken. 


International Light and Power Co., Ltd.—-The report 
for the year to June 90th, 1915, states that the net profit, after 
payment of interest on debentures and London and Canadian 
administration charges, is £10,273, plus £3,886 brought for- 
ward, making £14,160. The preference dividend at the rate of 
6 per cent. per annum for the year has been paid, absorbing 
£12,328, leaving a balance of £1,831 to be carried forward. 
The progress of the subsidiary companies in Venezuela and 
the Argentine has been retarded by the eífects of the war. 
The political and social upheaval in Mexico hae greatly depre- 
cia the national currency, and the earnings of the Mérida 
undertaking have been seriously affected thereby. | 


Southern Brazif Electric Co., Ltd.—The report for 
the year ended June 30th states that the net earnings of the 
several Brazilian undertakings, so far as at present ascertained, 
show as a whole an increase in currency of about 8 per cent. 
on the year. On the other hand, the heavy depreciation of 
the Brazilian exchange tells severely upon the sterling revenue 
figures. After deduction of all charges in Brazil and London 
and of interest on debentures to July Ist, 1915, there remains 
a balance to the credit of profit and loss of £2,127, which the 
directors propose to carry forward.—Times. . 


Castner-KeHner Alkali Co., Ltd.—The directors have 
declared a final dividend at the rate of 24 per cent. per annum 
for the eix months ended September 80th, 1915. | 


STOCKS AND SHARES. 


TuEssDAY EVENING. 


THE principal market in the Stock Exchange this week has 
been that for rubber shares. The rise in the price of the 
commodity, and the really excellent reports which are being 
made by many of the younger, as well as the senior, companies 
have attracted public fancy, with the result that the market 
during the past few days has worn an appearance strongly 
reminiscent of the boom time of 1909-1910. A thin film of dust, 
for instance, hung over the market. The press and crush 
were so great all day that perspiration streamed from the 
faces of those engaged in the business. 

Money has not been made in the same way ae it was in 
those days, for the. simple reason that, speculation being 
prohibited, as well as open bidding and offering, there is an 
end to the dealing in such large lines of ehares as enabled the 
big turns to be made in times gone by. When there are a 
lot of transactions in 50 shares at 9s., with commission at a 
halfpenny per share, the volume of work will be enormous, 
but the remuneration scarcely so marked. 

In other departments, the uncertainty surrounding the atti- 
tude of Greece, to say nothing of that of Roumania, has pro- 
voked a little selling here and there. News from the Near 
East is too obscure to encourage Stock Exchange business, and 
investinent buying has died away to some extent, although, 
tuking the Stock Exchange round, there is a good deal more 
going on than might have been supposed when one remembers 
that the country 18 at War, and a good part of Europe engaged 
on the same sanguinary work. 

Brazilian issues of various kinds are again on the mend. The 
recovery cannot be in connection with the rate of exchange 
between London and Rio, because this has remained about 
123d. for a week or more. But every day brings along new 
buyers for Brazilian securities; and in the inquiry for Govern- 
ment and municipal bonds, the tramway and other utility 
securities are not overlooked. Rio Tramway Firsts are firm 
at 93}, and the Seconds at 83. Anglo-Argentine Tramway 
issues, too, are in further request, and sharp rises have 
occurred more particularly in the first preference shares and 
in the 5 per cent. debenture stock. Other Argentine securities 
are more popular than they were, though some doubt exists 
as to the various harvests of the Republic, a good deal of news 
received in connection with the crops being conflicting, where 
it is not actually contradictory. 

Mexican descnptions keep steady, but, in consequence of the 
lack of information with reference to affairs in the country, 
the recent buyers have stayed their hands, although very 
little stock has come into the market. The disposition is to 
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wait for more definite news before either buyer or seller will 
make a move. New York is so absorbed in piling up profits, 
directly or indirectly through the war, that the rumour fac- 
tories are not troubling to manufacture Mexican news at the 
present time. Doubtless, however, this will come in due 
course. Meanwhile, the only change in the group is a good 
rise in Mexico Tramways to 40, Mexican Light & Power com- 
mon keeping steady at 10 points lower. 

The theatrical inovement of the week is a jump of 15 points 
in City Services common shares, and nearly as much in the 
xeferred; this has lifted the prices to 94 and 83 respectively. 

о dividend has been paid on the preferred since July, 1914, 
but the company has just published a scheme whereby fresh 
capital will be assured and the company placed in a position 
to earn dividends on its common shares. The pyrotechnical 
rise was brought about, of course, purely by New York buying, 
and it gave people on this side an opportunity of selling their 
shares, of which some, at any rate, of the holders did not fail 
to take advantage. 

Consolidated Gas & Electric Power of Baltimore common 
and preferred have reacted a trifle after their recent display 
of strength, and the American-Canadian munition shares of 
various kinds are mostly a little lower. It is stated, never- 
theless, that both Canada and the United States are receiving 
huge orders for munitions from Great Britain and from Russia, 
both of whom, by the way, are also credited with being very 
large buyers of war material in Japan. 

lectric lighting shares are so quiet that not a single altera- 
tion hae taken place in the list of prices, It is a long time 
since this has happened, although it was а state of affairs 
common enough week by week a year ago. Manufacturing 
issues are almost equally quiet. Castner-Kellners are better 
at 35, on the dividend announcement, making 20 per cent. for 
the year, as against 15 per cent. in 1913-14. Callender's deben- 
ture stock came to market without finding any ready support, 
da the price has, consequently, been marked down 7 points 


This is an illustration of the manner in which a good many 
investment securities will have to be scaled down when holders 
want to sell, because obviously there is not much attraction 
in a commercial debenture stock yielding 5 per cent., how- 
ever excellently secured, if the British Government is paying 
54 per cent. for money at three, six, and twelve months dates 
of repayment. Treasury Bills, from which this rate of inter- 
est is obtainable, are a form of security the return on which, 
certain holders claim, is not subject to income-tax; and we 
suppose that there are not wanting some people quite ready 
to take advantage of such elasticity of conscience as Treasury 
Bills invite, and who would not return this income—for such 
it «ыу, is—on the usual form. | 

Home Railway stocks are not a bad market, on the whole, 
although some of the recent steam has evaporated. The 
feature is the strength of Underground Electric income bonds, 
which are 3} points higher at 744. The rise is due to buying 
on behalf of those who look at the high yield and the fací 
that the interest is paid free of tax. The Company's first 
income debenture stock, which is cumulative, stands at 104. 
There is no particular change in either class of the shares. 

New York Telephone bonds are good at 1011, recovering the 
greater part of the interesí payment recently deducted. 
Western Telegraphs have also picked up the dividend taken 
off the price last week. The Eastern group is firm, with small 
Improvements in Eastern Extensions and Eastern Telegraph 
ordinary stock. Globe Telegraph & Trust shares of both classes 
retain their rise, and there is a little investment business going 
on in them. Marconis are also somewhat harder, but Americans 
keep quiescent at 17s. 9d. Substantial improvement has 
occurred in many of the shares in the copper mining list: 
indeed, the markets for nearly all base-metal shares are sub- 
stantially stronger than they were a week ago. 


— . INRRMNAIS г | 


ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


Month | Reoeiptafor |% < 
Looality. ended e s% 
| (4 wks.) month. Ak 

4 & 


25 88,886 
99 | 98,771 44,766 | 48 | 419,573 |- 
2 94,921 | 1,518 || 18 261.876 
» • 1 1. 
Hastings  .. 5 „ 23 і ; КА 
Lancashire United „ 97 
Llandudno- Col. Ва „ 29 
27 


Tyneside... Qu 5 9,293 — 20117 
Anglo- Argentine „ 98 |304,271 | 748 
Auckland .. s » 22 | 20.831 |. 1,064 ||16.2 
Calcutta  .. si „ 80 | 17,119 | - 2,498 
Fa» xe; W.A. .. | August 3, 16 e Rb 
таз 28 .. Sep. 15 | 9,005 |! - 930 || 37 
Montevideo .. | October | 97,157 |+ 667 52 
Dublin-Lucan Rly. | Oot. 99 796 1+ 78 || 17 


SHARE LIST OF ELECTRICAL COMPANIES. 


Бома BraormictEY OoMPANIES. 


Price 
Dividend, Nov.16, Rise or fall 
. 1914. 1916. this week. 


pt 


Brom ee oe 10 1 == 26 18 4 
— 48. 7 per cent., Prell. 7 7 — 5 00 
Cha ee ее 6 — 7 2 10 
до. о. о! ao d Pref. ee d B -— : : : 

0. 0. e ee oe — 
0. е 7 ‘ee [E oe 4 80 — 5 9 0 
. se ee ee ees 6 4} — 5 11 8 
do. % Deb. ee ee ee ee 4$ 87 — 6 8 6 
do. do. 6 dent. Pref, .. 8 104 = Bir 4 
do, do. b eb. oe oe oe 5 100 == Б @ 0 
do. do. 43 Deb. ee ee 4 65 == 6 6 @ 
County of London oe oe ee 1 10 == 3 0 0 
do. do. 6 pet cent. Pret. oe 6 10} — 5 17 8 
do, do, 18% Deb. ee ee 00 — 5 0 8 
do. 0. Deb. oe ee 9 © ха — о 15 : 

Kensington Ordinary .. T ee — 
do. do. 6 cent. Pref, .. 6 — 713 
do, do. a ee ee ee 4 80 — 6 0 8 
Metropolitan * o ai — 715 1 
do, cent. Prof, ee = 6 0 0 
do. 4 өр, oe „„ ee 85 — Б 6 6 
до. е ee ов ee 70 = 5 0 8 
Bt. James’ and Pall Mall oo оз 10 64 — * 18 10 
do. do. do. Vpercent. Pref. (1 6 — 5 16 8 
do. do. do. 80 b, ee ee 84 10 — B 0 | 
South London ee se oe ee 6 == 6 19 0 
South Metropolitan Pref, ee oe 7 1 — 616 0 
Westminster Ordinary ee ee ee 9 — 8 18 6 
do. & Pret. oe ee ee & 4 — 5 9 [| 


TTELEORAPHS лир Tara Ons. 


Anglo-Àm, Tel. Pref. .. .. «oe 6 10°} — } 618 0 
О, Def. ee ee өө ц 98 + 6 10 5 
Chile Telephone 0 0 eo oe eo 8 6} — 6 80 
Guba Bub. Ord. eo ee ee oe 5 8 — 6 6 Ü 
do. * еә ee ee oe 10 16 == 6 13 4 
Eas ee eo ве q ug + à *6 16 0 
do. 4 Deb, ee ce 4 80 == & 0 6 
Wastern Tel. Ота... .. ... 1 124 +1 *6 9 0 
0. t. oe ee oe 8) 66 — 5 6 0 
о, 4 в ee oe ee 4 89 M 4 18 e 
Globe Tel, and T, Ота. oe ° ее 6 10} т *6 18 9 
0. et. oe ee ee 6 1 — 6 11 1 
` Qt. Northern Tel. s £2 „ 99 83 — 6114 
[ndo-Buropean .. ix 8 o 18 46 xd — 618 4 
rooni ee ee eo eo ee 10 133 + § 10 6 
New York Tel. 4$.. se ee eo 4 1013. +1 488 
Oriental Telephone Ord. ee ee 10 15 — 6 31 
do. Pre [] ee ee 6 — 6 17 3 
Tel. N t Deb. ee ee ee eo 4 60 — 5 0 0 
United Plate Tel. oe ee eo 8 4 — е8 2 6 
s do. . ees ee 6 H — 5 a 3 
me пол gda c РИ 
estern Te oe oe ee x — 
do, 4 Deb. ee oe 4 80 == 6 0 Ü 
Hous Bars 
' n Tree Ord, Assented .. 4 у А к Н 
оза“ а рш oe ee oe ый id — = п 
M xs eo с Ordinary ee zd 
a do, "A" „ „„ Nil bJ- Nil 
do. do. Income . 8 Tib +88 3 0 
| Forsien Талмыз, £0, 
Adelaide Sup. 6 per cent. Pref, „ 6 6 — 600 
do. 5 Deb. we oe 6 97 — BS A 
Anglo-Arg. Trams, First Pref, T a 4 + 6 17 6 
do. 904 Pref. .. - ti + 8 8 0 
T 
0. ө ee ee P 
do. 3 ee ae Б 80 +4 6 11 7 
Brasil Traotions ее ee ee oe 84 67 xd — 6 1 9 
y Hleotrio Pref, ee ee eo 6 1 — 6 17 1 
do. 4$ Deb. ee ee 4 81 == 6 3 0 
Mexico Tram N 40 . +6 Nil 
do. bperoent, Bonde .. — | 50 ~ Nil 
do. А 6 cent. ее -r 44 m ND 
Mexican Light mon ео ес Nil 80 — Nil 
` ão. Pref. ee ee ee Nil 40 — Nil 
do, ist Bonds ee ee = to -— — 
MANOFAOTURING CoMPANIBS. 
Babcock & Wilcox oe ee ee 14 242 + ta 6 1 9 
British Aluminium Ога, eO ое б 18 — 414 1 
do. Pret, ee ee 6 "m 6 9 9 
Rritish Insulated Ord. ee 0 0 ee 16 1 — 7 8 3 
do. Pret... ee ee 6 — 6 | р 
British Westinghouse Pref, .. .. 9% Baj- — 810 8 
о, De eee ee ee ee 4 79 т (йи 1 
do. 6 p. lien ee oe oe 6 101 ттс 5 19 0 
Callenders ee eo 0 ee ee 16 10 — 7 2 10 
do. 6 Pref.. ee ee e 6 =. 6 11 8 
do. Deb. oe ee ee 4 8$ -7 5 6 0 
Castner-Kellner T T o 20 100 1175 6 8 0 
Edison & Swan, £8 pd. ө oe ee Nil 1 — Nil 
0. do. fully oe oe Nil 1 — Nil 
do. do. 4 Deb. ee ee ее 4 57 т -— 1 0 4 
do. do. 6 96 De в ee ee 6 60 = 8 6 В 
Electrio Oo otion ee oe ee 6 18/. == 9 4 8 
do. do. P L] ee oe 7 19/9 — q 1 4 
Gen leo. Pref, ee ee ee ee 6 — 6 6 [| 
ey ee ee ee ee oe 90 1 — Б 19 4 
do. Pref. ee ee ae ee 4 — 6 9 0 
Deb. ee ее ae eo 93 — 419 8 
Indis-Rubber ee eo 0 0 oe 6 sii — 6 6 L] 
Telegraph Con. 30 — 8 80 


* Allowance made for dividends being paid free of income-tar. 


Fire at American Works.— Reuter reports that 
damage to the extent of £200,000 has been done by fire, the origin 
of which is uncertain, at the milla of John A. Roeblings, Sons and 
Co., at Trenton, New Jersey, who are manufacturing barbed wire 
for the Allies, 
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SHANGHAI ELECTRICITY WORKS. 


(Concluded from page 627.) 
As we have already indicated (June 25th), although the 
Riverside station has hardly yet been completed, the rapid 
increase in the demand has compelled the supply authority 
to undertake large extensions, and Mr. Aldridge recently paid 
a visit to this country in connection with a scheme for the 
installation of additional plant of 20,000 kw. capacity, 
together with the necessary steel buildings to form an 


The maximum load in 1916 is expected to be 21, 000 KW., 
of which about 1,000 KW. is required for traction, leaving a 
load of 20,000 Kw., to meet which there is a total installed 
piant capacity of only 18,400 Kw., without reserve. Thus 
it will be seen that the necessity for extension is imperative. 
The present extension, in point of fact, is half as large 
again as the first section of the Riverside station. 

The new plant and the existing Riverside station will 
operate in effect as two independent stations, with separate 
boiler house plant and switchgear, although they will feed 
into a common distributing system. All the generators wil} 


BRITISH THOMSON-HOUSTON 6,600-voLT SWITCHGEAR IN STANDARD 2,000-KW, SUB-STATION. 


extension of the Riverside power house, and additional 
switchgear and cables. The extension will bring up the 
capacity of the station to 84,000 Kw. At Fearon Road 
station two 600-KW. A.C. generating sets will be removed 
to make room for extra-high- pressure switchgear ; this 
station will then have a capacity of 3,200 Kw. (in addition to 
the traction plant), making the total capacity of the Shanghai 
municipal plant about 37,200 kw. The new extensions will 
be carried out on such lines that the 
old Fearon Road station, which is geo- 
graphically the centre of Shanghai, will 
become a large distributing station, and 
eventually this will be fed by trunk 
feeders at 20,000 volts from Riverside. 

Mr. Aldridge informs us that both 
lighting and heating are making steady 
progress, but the power demand shows 
а phenomenal increase ; several large 
cotton mills are now connected to the 
mains, taking a bulk supply, one mill 
alone takes over 1,500 Kw. day and, 
night —most of the Shanghai mills work 
24 hours a day. At the end of last 
year a new flour mill, equipped with 
the most, modern American flour-milling 
machinery, was started up with power 
from the Council's mains, taking about 
600 H.P. Other mills are being con- 
verted, and new ones erected — one 
which will be erected in the near fature, 
adjoining the Riverside power house, 
is likely to require at least 2,000 Kw. 
Whereas last year the units sold 
totalled 32,885,000, they are expected 
this year to reach 56,000,000, divided 
up as follows :— Private lighting, 
16,980,000 ; power, 33,612,000; heat- 
ing 554,000; public lighting, 
1,000,000 ; traction, 4,000,000. 

Since the introduction of metallic-filament lamps in 1910, 
the yearly rate of progress in the demand for private lighting 
has been as follows :—1911, 767 Kw.; 1912, 1,998 Kw. ; 
1913, 2,100 Kw.; 1914, 3,500 Kw.; 1915 (estimated), 
4,600 Kw. ; 1916 (estimated), 5,000 Kw. 


work at 6,600 volts, transmitting direct to Fearon Road 
only, a distance of five miles ; but whereas at present the 
trunk feedera are operated at this pressure, in the case of 
the new plant each generator will be coupled directly to 
step-up transformers raising the pressure to 22,000 volts, at 
which pressure the new bus-bars will be fed through oil 
switches. This section of bus-bars will be electrically coupled 
to the existing 6,600-volt bus-bars through transformers. 


THREE-PHASE 625-k. v. A. TRANSFORMERS IN SUB-STATION. 


The feeders will be taken off the extra-high-pressure bars 
through oil switches, and will deliver through step-down 
transformers to the 6,600-volt bus-bars at Fearon Road 
station, these bus-bars being coupled to the existing bus-bara 
through reactance coils. From Fearon Road duplicate 
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ring mains connect up the principal sub-stations in the city. 
In addition, an outer ring supplies the more distant sub- 
stations; this outer ring is also supplied by a pair of mains 
taken diagonally across to a point five miles from Fearon 
Road—that is, 10 miles from Riverside. It is proposed 
later on to increase the pressure on the diagonal mains to 
20,000 volts by the use of step-up and step-down trans- 
formers. The total cost of the extensions is estimated at 
about £240,000. 

We give herewith some illustrations of the equipment 
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B.T.H. Low-PRESSURE SWITCHGEAR IN STANDARD 2,000-Kw. SUB-STATION, 


of the sub-stations, with high and low-pressure switchgear 
supplied by the British Thomson-Houston Co., Ltd. The 
arrangement is practically standardised, and is designed to 
secure the maximum of reliability at moderate expense. 
The ring mains are looped into the sub-stations, and so con- 
nected to the sectionised bus-bars that either feeder can be 
made dead without interfering with the supply. The Merz- 
Price system of protection is applied to the ring mains as well 
as to the generators. In the sub-stations the transformers are 
situated on the ground floor, and are surrounded by 
channels which would carry off the oil in case of accident, 
to an underground tank; they are mounted on wheels 
for facility in moving them. The high-pressure 
switchgear is installed on the top floor, whilst the low 
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CURVES SHOWING THE PROGRESS OF THE SHANGHAI 
ELECTRICITY UNDERTAKING. 


ressure gear is on the middle floor, to reduce the length of 
eavy cables leaving the station. The high-pressure 
switches are of the B.T.H. “truck” type, which can 
easily be withdrawn from their cubicles for cleaning or 
repair. [t will be noticed that hardly any cables leave the 
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sub- stations overhead only the street lighting cables; the 
main distributors are usually laid underground from the 
sub-station for a sufficient distance to avoid the appearance 
of congestion overhead; they are then taken up the 
channels of I-section reinforced concrete terminal poles to 
connect with the overhead cables, armoured cables and 
Siemens pot-heads being employed. 

The whole of the plans and specifications for the works 
have been prepared by Mr. Aldridge, as municipal electrical 
engineer ; in the case of the extensions, Mr. Aldridge works in 
conjunction with Messrs. 
Preece, Cardew, Snell and 
Rider. In our issues of 
April 21st and 28th, 1911, 
we reproduced at con- 
siderable length their re- 
ports on the first instal- 
ment of plant and mains 
in connection with the 
Riverside station. 

The present chairman 
of the City Council is Mr. 
E. C. Pearce, who had 
been chairman of the Elec- 
tricity Committee for some 
years, until on receiving 
the higher post last April, 
! he had to  vacate the 
Tere 4 7o CM former, no doubt with re- 

УКУН | gret, for he had taken a 
great personal interest in 
all the works appertaining 
to the department. The 
Committee now consists of 
Messrs. A. W. Burkill, 
F. A. Fairchild, C. M. 
Bain, P. Peebles, and 
A. 8. P. White-Cooper. The chairman has been con- 
nected with the Electricity Committee almost continuously 
during the past 14 years, and possesses a thorough grip 
of the electricity supply business with its many ramifica- 
tions, a very essential qualification for a chairman. 

We are indebted to Mr. Aldridge for the photographs 
which we have reproduced, and for the particulars regard- 
ing electricity supply in Shanghai, which are embodied in 
this article. It is interesting to observe how rapidly the 


EXTERIOR OF STANDARD 2,000-Kw. SUB-STATION, SHANGHAI 
MUNICIPAL ELECTRICITY SUPPLY. 


advantages of electricity for lighting, heating and motive 
power have made themselves felt in this great Eastern town, 
and gratifying to know that the undertaking is in the 
capable hands of an English engineer, who is wisely given 
a pretty free hand by his Committee, and is supported by з 
very able staff of British colleagues. | 

Mr. Aldridge, after a somewhat strenuous sojourn in 
this country for a few weeks, left again for Shanghai at the 
end of last month, with our best wishes for the continued 
prosperity of his big undertaking. 
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GERMAN BUSINESS METHODS AS 
I KNEW THEM.’ 


Exxcert that a working journalist is supposed to possess a 
good many of the attributes of a dynamo, I am at a loss to 
comprehend why I-have been honoured with an invitation to 
address the British Electrical and Allied Manufacturers’ 
Association. 

A journalist always skates on thin ice when he attempts to 
talk business with business men. There are only three or 
four of us who know anything about business, and the rest 
of us are all working for them. 

During my ten years’ of professional activity in Berlin as 
the resident correspondent of London and New York news- 
papers, пу time and thought were largely preoccupied with 
observing and reporting the Fatherland's preparations for her 
assault on & peaceful and happy world. My lot was cast in 
Germany in the years when the tiger was crouching for the 
attack. He—let that at least be said to his credit—made 
ready for the fray without stealth. He sharpened his teeth 
for all the world to see and hear. 

Foreign correspondents in Berlin, even though bound to 
specialise in high politics, could not live there as long as I 
did without acquiring at least a knowledge of German business 
methods in broad outline. As I look back upon them now, I 
envisage them as a strange combination of scientific efficiency 
and diabolical unreliability. When I heard the German Chan- 
cellor, on August 4th, 1914, confess to all the world from his 
high place in Parliament that Germany had violated Belgian 
neutrality because '‘ necessity knows no law," I heard him 
give expression to the basic principle of German business 
methods. Germany's conduct in war is on all fours with her 
practices in trade. In both, she believes that the end justifies 
£he means. Never in all my long residence in Germany 
could I reconcile the skill, enterprise, and industry of the 
average German business man with his incredible disregard 
for the elementary principles of honour, propriety, and 

enerosity. It is a hideous everyday commercial axiom in 
any that a man does not live up to his word of honour 
in business because he is not expected to. I once told a 
Berliner that a German always keeps his word, because he 
cannot get anybody to take it. That was too subtle for the 
Hun, and he is probably wondering yet what I meant. 

The German business man is certainly an dp eu oie: mix- 
ture of sagacity, zeal, and cunning. You go to Germany to 
give an order, let us say, for an electrical installation. The 
company with which you are about to deal will have you 
fetched at the station in a luxurious motor-car and send to 
welcome you a director who can talk English as well as you 
can. You will be escorted to a de luze hotel, where delightful 
apartments have been reserved for you, and you will prob- 
ably be confronted before the dust of travel has been removed 
with an elaborate schedule of how it is proposed to occupy 

our time outside of the hours when you are not at the works. 
For the week of your sojourn you will be blown off to enter- 
tainment and honours a potentate might envy, and vou will 
leave town thinking, quite rightly, that as a business diplomat 
the German who has wined and dined you, and been your 
Diogenes through the highways and byways of his stupid 
“night life, is without a дег But you will not have gone 
half-a-day’s journey toward home before your late opulent 
hoet will begin to plot to get the best of you under the con- 
tract whose ink is not yet dry. He will keep the contract if 
it is in his manifest interest to do во. He will break it if he 
has a ghost of a chance to do so without any greater peril 
than a law-suit. If he is fighting a Toreignsr in his German 
courts, a law-suit can hardly be properly described as a peril, 
for in the compiled judgments of German courts cases are 
few and far between in which contract law has been inter- 
preted to the disadvantage of a native litigant. 

In the lexicon of German commerce there is no guch word 
as "faith." Probably that is so because in the German lan- 
guage there is no such word as ''gentleman." The unreli- 
ability of a promise is common in the most trifling depart- 
ments of business in Germany. 

The German business man 18 not constituted to view with 
equanimity a deal which has not turned ont as profitably as 
he had hoped. Then it is that he will not shrink from squirm- 
ing out of his contractual obligations either deliberately and 
in cold blood or seeking the sanction of the law for doing so. 
He has been known, for example, to do something like this: 
He will give A, let us say, exclusive agency rights in England 
for a German speciality for a fixed period of years. Aggres- 
sive, ambitious, and eagerness personified, he finds at the end 
of six months that A's sales are not up to the German's 
expectations. Thereupon he will not have the slightest com- 
punction in entering into a surreptitious bargain with B for 
competitive rights with A, assuring B convincingly that he 
is in no way infringing A’s rights. If there is trouble, he 
lets A and B fight it out. Take this case: A foreign corpora- 
tion owns a trade-mark for a food product of international 
reputation; let us call it, for the purposes of the story, Con- 
gealed Prunes. The firm is surprised one fine day to learn 


* Abstract of some remarks by FREDERIC WILLIAM WILE, 
late Berlin correspondent of the London Daily Mail, at an 
informal gathering convened by the British Electrical and 
Allied Manufacturers’ Association. | 
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from a friendly source in Hamburg that the Congealed Prunes 
Co., Ltd., of Berlin, is doing a massive trade in that well- 
known and popular brand of merchandise. The foreign 
concern finds that passing strange, as it has never exported 
to Germany. It sets inquiries afoot. What does it find? 
That a couple of estimable елеше, named Schultz and 
Meyer, having ascertained that Congealed Prunes were a 
good thing, in more ways than one, decided to annex the 
trade-mark for Germany and Austria, and having duly 
registered it at the Imperial Patent Office, were now its 
invjolable possessors under German law. They might have 
acquired Pears's Soap, or Beecham's Pills, or Westinghouse 
Air-brakes in the same way and proceeded to manufacture 
under those names a German substitute for the real article. 

There is an immense traffic in illicit business information 
in Germany. Priceless commercial secrets have a habit of 
reaching competitors with frequency. Again, I presume that 
misdemeanours of this sort are not unknown in this country; 
but I am convinced that underground trading in the private 
affairs of vour rivals, who are often your friende, goes on in 
the German business world to an extent utterly unknown in 
Anglo-Saxon communities. Sometimes I have thought that 
it i8 the eagerness of German banks to exploit new industries 
that has encouraged the practice of an engineer or a depart- 
ment superintendent or a managing director going to a bank 
and inducing it to finance a competitive works purely on the 
assurance that the applicant for capital, through. his confi- 
dential knowledge, is able to snatch the business of an older- 
established concerh in whose employ he has been for many 
vears, and often enough still is. It is considered perfectly 
ethical from a German banker's standpoint to supply funde 
for industries born under these criminal auspices. I have 
been told that many successful German works came into 
existence In exactly that way. Everybody does it, so custom 
seals it with approval. It is just as recognised a business 
proposition, I suppose, as it is for a German cavalier to 
advertise in a newspaper that “a man of good appearance, 
excellent family, university training, and congenial nature, 
is willing to marry into a well-established business—only 
child preferred." For years you in this country have extended 
limitless hospitality to young Germans, who have made you 
believe that they were willing to work long hours in your 
offices and works for the purpose of acquiring the English 
language and British business habits. I wonder if it has 
ever occurred to you that they might also have been possess- 
ing themselves of your vital business secrets and communi- 
eating them, in the magnificent spirit of Deutschland uber 
Alles," to some unknown General Staff of Commerce and 
Trade in Berlin or Hamburg, there to be filed. card-indexed, 
and exploited in Germany's boundless purposes in the markets 
of the world. I do not allege that the German volunteers 
who have thronged the City and the shipping offices and 
counting houses of Liverpool, Manchester, Birmingham, Brad- 
ford, Glasgow, or Sheffield for the past twenty years have 
actually been commercial spies, but I do say that, judging 
by conditions in their own country, they were nof above it. 
I am afraid that the cheap German clerk who has infested 
British offices was one of the costliest investments British 
business men have ever made. 

I pass now, though I have only tried to sketch the one 
side of the medal in vaguest outline, to the other and brighter 
side. There is another eide, and it is very bright. I refer to 
the splendid groundwork of organisation on which the Ger- 
man commercial structure rests. To you men of the British 
Electrical and Allied Manufacturers’ Association any account 
of German industrial organisation must an old 
I should think it were a tiresome story, too, in many 
respects, for the world, in its admiration of scientific business 
management in Germany has been a little prone to exag- 
gerate its merits. I would consider it impertinent for me to 
attempt to tell you either of the existence or excellence of 
German organisation in your own branch. I am sure that 
the broad, general scheme under which the A.E.G. and the 
Siemens-Schuckert concerns wage trade war at home and 
abroad are perfectly well known to you, and that nething I 
could say to you about them could conceivably sound any- 
thing but amateurish, and would probably be brilliantly 
inaccurate. 

I am fairly certain that a trip through your great works at 
Trafford Park, Rugby, Stafford, Wolverhampton, Birming- 
ham, or Bradford would reveal to the practised eye that shop 
management in the British electrical trade is in every respect 
on a par with any systems which have sprung from the 
brain of a Rathenau. I have heard it said that perhaps in 
only one department of your industry has German practice 
given better results than those achieved in this country. I 
allude to the passion of the German manufacturer for 
specialisation. To this is due his habit of employing an extra- 
ordinarily large number of engineers. An American engineer 
once told me that in a works emploving 500 men it wae not 
uncommon in Germany to find a staff of 50 engineers. These 
engineers, on their part, are content to devote their skill and 
energies indefinitely to a specific and more or less minor 
speciality and to concentrate on developing it, instead of 
aspiring to generalise in the engineering field, even though 
thereby the status and emolument of the engineer might be 
considerably improved. The result of thia system, as far as 
the works is concerned, is that it marshals an engineering 
Btaff of varied and highly specialised talente, their joint team- 
work insuring the maximum of general efficiency. In practice 
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this system also, I suppose, results in a works obtaining 


valuable markets for specialities. It is all part and parcel, 
this specialising mania of the Germans, of their infinite 
capacity for taking pains: a trait which has as much to do 
with their conquests in the foreign trade realm as any other 
one factor. The readiness of the Germans to make anything 
for anybody anywhere is one of the secrets of his inter- 
national commercial progress. 

The German has always looked up to Great Britain as the 
master business mind and the Mecca of all those who would 
study commerce at the fountain head. That is why the 
three greatest commercial geniuses Germany has produced 
in our time—Ballin, the shipping king; Thyssen, the Carnegie 
of the Fatherland, and the elder Rathenau, who died in June— 
all served their business apprenticeship in these islands. No 
modern young German business mun, at least before the 
Gott strafe England era, considered that he had had a proper 
start in life without personal acquaintance with the commer- 
cial practices of this country. He may bave had his degree 
from the Commercial High School or the Colonial Institute 
of Hamburg or Cologne, or graduated from the great Charlot- 
tenburg Technical College at Berlin, but until he had actually 
taken a course with the “Shopkeeper of the World," he 
looked upon his training as incomplete. It is probably known 
to most of this audience that the Allgemeine Electricitits 
Gesellschaft, of Berlin, when it decided, about ten years age, 
to go in for export trade on a broad scale, entrusted the 
organisation and management of that department to an Eng- 
lish engineer. When he took charge, the A. E. G. were doing 
£100,000 a year in export. When he left their service at 
the outbreak of the war they were doing 42.000.000. When 
Lord Claude Hamilton, the chairman of the Great Eastern 
Railway. a few years ago set up the remarkable doctrine that 
England had no young men of sufficient managerial capacity 
to run a great transportation system, I recalled how Germany 
had found it necessary to come to England for a 3l-year-old 
engincer to superintend the foreign trade of her greatest 
electrical undertaking. 

Yet, even though Germany has traditionally looked upon 
Britain as the mother of commerce and trade, the Germans 
have undoubtedly outstripped this country in respect of 
organisation. Still an agricultural State long after England 
was a great industrial State, it was necessary for Germany 
to resort to intensive methods if she was to catch up with a 
country decades ahead of her in wealth, power, plant, and 
experience. Against the superior numerical strength and 
natural resources of Britaim she decided to match organisa- 
tion. It is the same card on which she staked her chances 
to win this war. She knew perfectly well that in all the 
potential sinews of war—men, money, munitions, food, ships, 
and everything elee—she was palpably inferior to the com- 
bined resources of the Allies, and that her inferiority must 
become more marked the longer war lasted. What she figured 
on was that German super-organisation of inferior resources 
would overcome unorganised superior resources. | 

Without straying farther from the point. let me repeat that 
Germany resorted to hyper-organisation as the most effective 
means at her command to overtake the lead of older industrial 
civilisations. Dr. Walther Rathenau once explained to me that 
that is the reason why the Fatherland in the past 44 years 
has developed numerous business geniuses, but no great 
politicians. When Bismarck built the Empire with the 
cement of blood and iron, he fashioned a structure so com- 
plete for all immediate purposes that the brains of the 
country. eschewing politics as а useless career, went in for 
business as the field which offered the greatest promise of 
both fame and fortune, as well as the greatest opportunity 
for national service. 

How zealously and successfully they went to work Ger- 
many's trade balance in the last year before war is eloquent 
testimony. To me it will for ever remain testimony that. 
however much the German war party, who caused the war, 
hankered for it, the German business world wanted peace. 
Germany’s industrial development is a romance well worth 
a historians narration, and, once written, will deserve a 
place among the text-books of all peoples desirous of raising 
themselves to economic affluence. It will tell of almost 
countless guilds, leagues, associations, and societies, and 
notably the powerful Cartels, or syndicates for regulation of 
sales, prices. and output. formed to deal with every branch 
and sub-branch of mereantile activity. Cartels are the Ger- 
man name for trusts, which they resemble in all essentials. 
I recently heard the statement made that there are no less 
than 30.000 associations of one sort or another dealing with 
the question of foreign trade alone: a likely enough assertion 
when we stop to consider that German economists acknow- 
ledge that 72 per cent. of the population is directly dependent 
upon industry, as compared with 25 per cent. which lives on 
agriculture. 

But it is to the tremendous zeal and application of the 
German, especially. in export trade, that his success is princi- 
pally due. He js an insatiable student of the demands of 
the particular market on which he has designs. He puts its 
local customs, prejudices and traditions under his microscope 
before he begins catering for its business. He learns, in 
particular. all there is to know about its credit system, and 
prepares to accommodate himself to it. He will not be 
ashamed. if necessary. to wait three or five years for his 
money, where an Englishman, a Frenchman, or an American 
would not dream of extending credit for more than 90 or 100 


days. I have been assured by a notable member of your 
own trade that no German merchant ever took an order 
away from an English, American, or French firm on equ! 
terms. Either the German goods were lower in price. or 
they were a good deal better for the same price, or there was 
some distinct advantage of some other kind. The German 
makes it his business, somehow, to see that the advantage is 
there. It may only take the form of submitting catalogue. 
or tenders to the firn in Holland in the Dutch language and 
in guldens, or to the prospective customer in Spain in 
Spanish and pesetas, or the German may be guilty of ~ 
revolutionary a thing as to cut his cloth for Patagonia as the 
Patagonians want it, and not as the Germans think ther 
ought to have it. 

Then, there is the systematic and sleepless support whic 
the German Government affords to its business pioneer. 
throughout the world. German Embassies and Legation», 
besides being centres for purely diplomatic intriguing, are 
headquarters of the German business organisation in thei 
particular capitals and countries. A German business man 
never appeals to them in vain for counsel or assistance. The 
German consular service throughout the world is a busines- 
getting service, pure and simple. But in addition to all the 
external aids to trade there is the wise system of developin, 
commerce by sagacious legislation at home. I mean. of 
course, most particularly, the scientific protective tariff. with 
its “fighting rates, and the effective scheme of reciproci’ 
commercial treaties Which are based upon it. There i the 
intimate partnership between the great shipping cormpanie 
and the Government, which finds expression in subsidies and 
liberal facilities for port and docking necessities. There 1 
the practice of preferential rates to German merchants and 
manufacturers engaged in the export trade, for transport i 
both their raw materials and finished products over the lines 
of the State railways, or on the State-owned canals. Ther. 
is that abiding interest in the welfare of industry which the 
Emperor never fails to take—such little things as going te 
the works of the A.E.G., as he did on one occasion which T 
well remember, to listen to a two-hour highly technical di- 
sertation on a new turbine. There is the system which h- 
insisted upon developing, much to the disgust of bis snobbish 
aristocratic entourage, of conferring distinguished honour. 
social and otherwise. upon men whose claim to distinction 
was only that of having brought some new glory to Genua: 
industry. 

We read much these days of the ''Capture of Gennan 
trade, but I wonder if it is being approached with that far- 
sighted and comprehensive thought and energy which alone 
will pave the way to the desired goal. 


I had an opportunity the other day of talking to an English- 
man who knows more about German trade practice. 
especially in the realm of export, than any man now in thi 
country. I asked him what he would do if Mr. Asquith 
decided to create a new Government department called 
„Office for War on German Trade and placed him in aut- 
cratic charge. His reply was evasive, yet illuminating a: a 
searchlight. He said: England wouldg't know what to d. 
with Germany's trade if it were offered to her on a silver 
platter to-morrow." England had not the necessary plant t 
begin with. That was obvious. Nor the available capital 
required for such vast extension of plant as coping with 
Germany's trade would demand. But what was a thousand 
times more deplorable was the deep-rootedness in the mest 
eminent British industrial quarters of ethics and method:— 
at even the zenith of the Lloyd George '' speeding-up " era— 
as violently out of tune with the needs of the hour as Nelson = 
wooden Victory would be among Admiral Jellicoe’s ironclads. 


In my German papers I read that German exporters are ^? 
tip-toe waiting for peace suddenly to break out, in order that 
the markets of the world may be the scene of dumping of vax 
quantities of Teuton wares on a scale hitherto unwitnesed. 
From a meeting of the leading German industrial associations 
at Dresden the other day a telegram was sent to the Kater 
assuring him that the manufacturers of the country, with 
their organisation, plant, energy, ingenuity, and eagernes 
unimpaired by the war, were only waiting for the moment 
to arrive when the German commercial army could onc 
again clear for action throughout the globe. This is one =: 
the most significant warnings from business Germany to reach 
the outer universe, and it ought to be taken seriously to heat 
in England. In the United States defensive measures are 
already in prospect. Congress is to be asked at its forthcooun: 
session to pass legislation making it unlawful for foreu 
manufacturers to sell their products in America at lees than 
the cost of produetion there, in order to protect American 
merchants from an inflow of cheap products from abroad at 
the end of the war. 

I am aware that British industry in general, and your ohn 
great branch in particular, have concentrated during the pa-t 
year on war and Government work. 1 know that this һа 
seriously interfered with the prosecution of export trade, bet 
unless you begin now, no matter how urgent your present 
pre-occupations, to look far ahead and think of things att" 
the war, I am very much mistaken if you will not find the 
the Germans have out-generalled you. They, too. аге pr^ 
occupied with war work, and Jellicoe effectually frustrate: 
even if they were not, any possibility of their doing exp” 
business. But you may be quite sure that with their ma, 
vellous faculty for leaving no contingency uncontemplatel. 
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they are at this very hour busily planning and plotting for a 
new raid on the world's markets of even a more determined 
Character than any effort they have ever put forth in the 
past. With the vast accumulation of bonded indebtedness 
which your war finance is piling up, the need for intensive 
exploitation of export trade will be far more urgent than at 
any previous time in British history. Face the future now 
instead of later. Set Germany the pace, instead of following 
supinely in the lead she will be all too ready to assume. She 
re on your ‘‘ week-end habit of mind." She figures on 
exactly what is taking place: your absorption in the present, 
and characteristic British. thoughtlessness for the time to 
come. Your fleet has paralysed German commerce during the 
war. Let British sagacity, thoroughness, far-sightedness, and 
organisation korp it paralysed after the war. ‘‘ Waiting to 
see will be as fatal to British industry as it has broved for 
certain politicians. i 

Above all, make your Government understand that you 
cannot meet German competition on equal terms, to say 
nothing of capturing German trade, until there is that offen- 
sive and defensive alliance between Government and industry 
which has contributed so largely to the development of the 
enemy's commerce both at home and abroad. Make your 
Government realise that one of their vital functions is to facili- 
tate, not hamper, business. Make them see that the Britieh 
business man is henceforth welcome at British Embassies, 
Legations, and Consulates in foreign parts, and no longer 
regarded an ignoble intruder on diplomate who spend far too 
much time merely in dining out on their country's behalf. 
Make your Government see what tariffs have done for Ger- 
man trade. Make them establish a ministry for foreign 
commerce with a minister at its head who is an eminent and 
practical business man, and not a meritorious politician. 

Make your banks above all realise the réle they have to 
play » romoting British export trade. Tell them how the 
story o 
of lavish support of commercial undertakings by banking capital. 
Insist upon a condition in future where a manufacturer look- 
ing for funds for the foundations of a legitimate enterprise 
will be the most welcome of all visitors to the marbled pre- 
mises of your joint stock octopuses. When the bankers of 
England have learned how the German merchant and manu- 
facturer seeking trade abroad are accompanied step by step 
by the German banker, English financiers will have acquainted 
themselves with stil another secret of German economic 

rogress. And their studies will not be complete until they 
have looked into the system which German banks have 
brought to the point of a fine art, of extending the German 
«redit scheme into whatever foreign district, no matter how 
remote, that Germans have invaded for trade purposes. 

Make your great shipping and railway companies realise 
that, along with the banks, they are the natural allies of 
British business men in pursuit of foreign markets. Make 
them see that the extraordinary emergency in which the 
export trade will find itself at the close of the war requires 
extraordinary co-operation of all interested agencies, and that 
æ spirit of broad-gauge and liberal concessions is required if 
the emergency is to be adequately met. | 

Make your rieing generation of young business people 
appreciate the value of foreign languages. Not a few of the 
German triumphs in export markete, particularly in Britain's 
own Dominions and in the East, have been directly attribut- 
able to their command of English. Their progress is South 
America has been due in no little degree to the fact that 
they send there, with sainples and order books, agents who 
know Spanish. Until you British equip yourselves to deal 
with the Russians in Russian, with the Scandinavians in their 
tongues, with all the purchasing peoples of the earth, in fact, 
in terms familiar to them, you will enter the forthcoming race 
for world-trade domination handicapped in favour of the pains- 
taking, thorough-going German. 

There are two or three other things in your power after 
the war which no amount of German organisation or recu- 
perative talent can overcome, and you will be recreant, in 
my humble judgment, to your elementary self-interest if you 
fail to come to grips with them promptly and comprehen- 
sively. I would build round the British Empire first of all 
a tariff wall so high that no German manufacturer who ever 
lived could leap it. As eternal punishinent for the crimes of 
which the Lusitania will for ever be the symbol, I would 
place the brand of Cain upon the forehead of German shipping 
hy decreeing that a German vessel of commerce should never 
again pollute the waters of a British port. I would cause it 
to be looked upon as a disgrace for any British merchant to 
offer German goods across his counter. I would withhold the 
right of naturalisation from German subjects, for unless that 
were done the privilege of British citizenship might some 
day be extended to one of the executioners of Edith Cavell 
or à man who helped to murder our wives and children from 
the bomb platform of a Zeppelin. I know that time heals even 
the scare of a great war, but the wounds which German war- 
fare has ruthlessly cut across not only the British Empire, but 
civilisation itself, being of no common sort, call for retribu- 
tion of no ordinary calibre. England will do everything that 
Germany hopes for most dearly of all if you return to the 
state of business as usual with her when the guns are no 
longer barking. You business men have a stupendous and 
inspiring task before you in seeing that German dreams of 
rehabilitating German trade, in British markets at least. 
remain blasted for all time. As one who is your unqualified 
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well-wisher, I devoutly trust you will rise to the opportunity 
-and master it. | А 

After a brief discussion, Mr. D. N. DuxLor, the Secretary, 
said that he did not agree with all that Mr. Wile had said. 
German methods had brought about this war, and he thought 
that they would bring about the downfall of Germany. What 
was needed was a strong Federal Association of all the 
organisations in this country. A Minister of Commerce was 
not of much use unless he was backed by a capable organisa- 
tion. A Board of Trade Committee was sifting out the facts 
in regard to the trade position, and the B.E.A.M.A. was 
taking an active part. It had appointed overseas committees, 
and was appointing correspondents all over the world. It was 
by taking off the coat that we should win. The work was 
not going to be done all at once. He believed in co-operation, 
and by co-operating they would succeed. The Council had 
given, and was giving. consideration to many matters, and it 
was backed up by the men of the different departments. 
There was no need for pessimisin. What was wanted was 
strong co-operation of all interests in the industry, and if a 
little patience were exercised it would be found that when the 
war was over they would by co-operation with the Institu- 
tion and with Government Departments have available a 
structure, which was being slowly put together, which would 
greatly benefit British trade. 

Mr. DAVENPORT, in closing the proceedings, said that the 
Association was trying to avoid a policy of wait and see.” 
It was hard to find time to get the people who should be 
interested in the subject to give their attention to it. There 
were indications that the Government Departments were 
waking up to the seriousness of the future position. German 
competition would .be extremely severe after the war, and 
there was & need for a closer Imperial Brotherhood between 
the Colonies and the Allied countries. 


POWER STATION SWITCHGEAR. 


Мв. P. V. Hunter, Chairman of the Newcastle-on-Tyne Local 
Section of the INSTITUTION OF ELECTRICAL ENGINEERS, in 
his inaugural address on November 8th, spoke at length 
on power-station switchgear. He said that the diversity 
of opinion as to the correct design and arrangement of power- 
station switchboards was most striking. It was common to 
find two power stations of similar date, in close agreement 
as to general design and lay-out, but differing radically in the 
arrangement of the switchgear. He gave illustrations in dia- 
gram.of the bus-bar connections of five important power 
stations in this country and in America. The fundamental 
difference between the various arrangements was the degree 
in which they provided for internal breakdown of the switch- 
board; the more complicated arrangements made the more 
complete provision. They might оше define the function 
of switchgear as being to maintain supply by isolating faulty 
sections. It was also logical to insist that before perfection 
was secured, switchgear should not only isolate faulty sec- 
tions, but also provide against interruption of supply in the 
event of a breakdown of any part of the switchgear itself. 
On the whole, such differences in design as were met might 
be reasonably expected, since they were dealing with some- 
thing quite outside calculation, namely, the probability of an 
accident to, or the failure of, any part of the switchboard. 

After illustrating various types of bus-bar arrangements, 
Mr. Hunter said that it would seem quite reasonable that, 
if the effect of a bus-bar fault had to be limited, the proper 
way to do it was to divide up the bus-bars into a large number 
of separate parts, each part being so small that it included 
one section of the system only, the working of the remainder 
being independent of it. To some extent the degree of com- 
plication would depend on the character of the load. On 
certain loads little opportunity occurred for taking generators 
and feeders out of service, and in these circumstances bus-bar 
switches would have to be 1nore frequent. 

It was a fairly safe rule not to include more than two 
generators on one division of bus-bar, and if the generators 
were exceptionally large it was better to reduce the number 
to one. Speaking of the more common troubles met with in 
switchgear, he said these were, according to his own experi- 
ence, and arranged in order of frequency of occurrence :— 
(1) Mistakes made by operating staff; (2) unforeseen effects; 
(3) failure of apparatus due to weakness or deterioration. 

The most frequent mistake on the part of operatore was 
to open the isolator of a feeder carrying load, instead of Ње 
one next to it. Notwithstanding the serious risk of such acci- 
dents, they did occur, really due to the fact that a switch- 
board consisted of a large number of parte of identical appear- 
ance, the only distinction being the labelling. | Various sug- 
gestions for the adoption of distinctive colouring, etc., had 
been made, but the most satisfactory arrangement wae a 
complete system of screens and interlocking. The апае. 
ment could be made to provide that по access could be 
obtained to conductors while they were alive on account of 
the screens being automatically locked under these conditions. 
The oil switch was interlocked with ite isolators, so that the 
latter could not be opened or closed while the oil switch was 
closed. There still remained the difficulty that the feeder 
terminals might be alive through some mistake in not opening 
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the switch at the other end of the feeder. This was met by 
replacing the disconnecting switches, normally used between 
the switch and the feeder, by a set of earthing switches. 

Interlocking, if adopted at all, must be complete, as partial 
interlocking led to more accidents than its complete absence. 
The bus-bars had to be dealt with separately. A simple 
method was to treat each length of bus-bars as a unit, and 
place it and the isolating switches disconnecting it from the 
oil switches, in a gallery. Access to the bus-bars was obtained 
by means of a door at each end of the gallery only. A locking 
bar from end to end of the gallery was provided. This bar 
could not be rotated into the position that allowed the two 
doors to be opened until every oil switch connected to the 
particular length of bus-bar (including the bus-bar switches) 
was open and isolated. 

These precautions, if carefully designed and constructed, 
were not expensive compared with the alternative of more 
complicated switchgear, and should give immunity from mis- 
takes leading to breakdown on the switchboard itself. 

Under the heading of unexpected effects, the principal item 
was abnormal mechanical forces occurring on short circuits. 
Most trouble had been experienced with isolating switches 
opening unexpectedly. These forces were generally recog- 
nised, and could be provided кы Another possible source 
of trouble was the fusing of the primary winding of current 
transformers having wound primaries. 

Referring to oil switches, he said it was not so generally 
known that the vapours and gases given off when opening 
heavy loads were highly conducting; he had known cases 
where oi] switches had successfully opened heavy short cir- 
cuits, and the gases afterwards escaping from the switch had 
produced another short circuit outside the switch. 

The failure of switchboards through deterioration was a 
rare occurrence. Experience had led to the use of materials 
of permanent character, and, in particular, rubber insulation 
for high-tension circuits had been abandoned. 

In conclusion, he said he felt sure that it was a better pro- 
cedure to adopt arrangements preventing those particular 
faults to which switchgear was most liable, rather than to 
regard the faults as inevitable, and provide complicated 
arrangements to limit the extent of them. Experience led 
him to the view that it would be a mistake to attempt to 
standardise switchboard arrangements, or switches. His per- 
&onal opinion was that there was a strong probability that 
future development would include, not only safety interlocks, 
but the complete abandonment of bare conductors for high- 
tension power station switchboards, and that the security of 
supply thus obtained would justify the use of a minimum 
of switchgear. 


THE ELECTRICAL INDUSTRY AND THE WAR. 


On Thursday last week Mr. Н. Hopcson Wricut delivered 


his inaugural address as Chairman of the Yorkshire Local 
Section of the InsTITUTION OF ELECTRICAL ENGINEERS, from 
which we make the following extracts :— 

The one outstanding fact that this world-war has taught 
us is that success cannot be won without the aid of the 
engineer and mechanic, and an organised production of muni- 
tions of war on a scale far vaster than ever imagined before. 
In no previous war has the engineer, both mechanical and 
electrical, played such an important part. 

The highest and most specialised skill of our engineers, 
metallurgists, and chemists is directly pitted against the skill 
of the enemy in the production of new designs, new metals, 
and explosives. Every new weapon must be an improvement 
on the last, thus the war is proving a great spur to invention 
in every branch of engineering. 

Science has been organised: its units have been registered 
and the best brains of the professors and students of science 
throughout the Empire are being made use of. 

Twelve months having passed since the admirable inaugural 
address of our immediate past chairman, I propose to devote 
a few remarks retrospective to some of the points raised on 
that oceasion. They have an even greater significance to-day, 
in the light of the present situation, 

That address very properly indicated the duties devolving 
upon those of our profession remaining in civil life. I only 
propose to refer to three of these duties, which are inter- 
denendent and inseparable. 

The first is: To do all possible to support the sentiment 
‘business as usual’ with regard to the electrical industry in 
particular and all other British industries in general.“ 

Whilst this sentiment was then admirable in itself to 
indicate that our factories must be kept going, it must not 
have the effect of weakening our determination to put the 
last ounce of energy into the production of munitions. 

At the present time, therefore, the sentiment ‘‘ Nothing as 
usual” would be more appropriate. Twelve months ago, only 
our largest engineering works were organised for the produc- 
tion of munitions. Now nearly all, irrespective of size, are 
“controlled '" bv the Government. 

Secondly : '' To assist in every way possible the efforts which 
are being made by British manufacturers to capture and 
retain foreign and colonial trade which until recently has been 
in the hands of alien enemies.“ 

During the war we have an industrial breathing time во 


far as German and Austrian competition is concerned. What 
Measures are we taking as an electrical manufacturing 
industry, either individually or collectively, to conduct the 
coming industrial war? 

Once hostilities are ended, the ability and organisation of 
Germany will be directed to underselling us in every market 
of the world. Prohibitive tariffs will, to a large extent, pre- 
vent her trading with Belgium, France, Italy, and Russia for 
many years. Whether we &hall allow her to compete freely 
with us and our Allies, within the Empire, is, I hope, at least 
doubtful. A much restricted world market is, for her, in 
any case, certain. 

Nor shall we ourselves be free from severe competition by 
our Allies and by neutrals, particularly America. In Germany 
economic causes will force a reduction of wages, and a flo 
of cheap German goods will result. No great wage reductions 
are probable in this country. | 

To meet these conditions we must cheapen production by 
better organisation, improved machinery, designe, and c- 
operative sale methods. Increased efficiency of production and 
the utilisation of existing and new scientific methods are 
absolutely necessary if we are to hold our ground against the 
coming competition. 

We need a higher and more general standard of specialised 
technical education for our engineers. It is here that Ger- 
many has gone ahead, and she has reaped the benefits of that 
education in the organisation of her factories. 

Many manufacturers still continue the old-fashioned sale 
methods of waiting for customers instead of waiting on еш. 
There must be a complete change of these methods. 

A much closer study of foreign markets is needed; for that 
purpose a thorough technical and commercial education 1s as 
necessary for our salesmen as for our engineers. Much foreign 
business has gone to our competitors owing to our neglect ani 
lack of commercial organisation in foreign markets. Our 
expert salesmen should have passed through every shop and 
should have held itions in the estimating and designing 
departments, and should be capable of advising customers on 
highly technical questions. 

If financial reasons prevent the employment of a staff ef 
highly salaried commercial experts abroad, then costs may be 
reduced by co-operative sale methods. | 

By carrying the ваше principle а step further. electrical 
manufacturers would extend their foreign markets by com- 
bining to charter an electrical exhibition ship fitted up with 
those goods which are most in demand. The cost per firm 
need not be much more than that of a land exhibition. The 
ship might be chartered every four or five years, and the stay 
at on port would be determined by the importance of the 
market. 

I am confident that a co-operative scheme of this kind i 
possible, and would result in the capture and retention of 
much valuable trade formerly held by enemy competitors. 

Far too little attention has been given by our sales engineer 
to the study of foreign languages, and I strongly recommend 
our junior members, whose duties may take them to foreign 
countries in later years, to learn at least one language besides 
their own. Yet it appears to me that, however perfect we 
may be individually as salesmen, and however closely we may 


study foreign markets, there will still be wanting for com- 


plete success that organised State assistance which Germanr 
has so lavishly extended to her foreign industry. | 

Our foreign trade can never be fully developed without 
diplomatic, legislative, and financial assistance. The Board ^f 
Trade, as at present constituted, and the diplomatic and 
coneular services, as carried on by the Foreign Office, are not 
adequately equipped for the encouragement and protection o! 
our foreign trade: The Board of Trade was originally intendec 
to deal primarily with transport, i.e., shipping, railways, and 
carrying agencies. 

The great spending departments of the Government are con- 
trolled by the Admiralty and War Office. Is it not quite as 
important that the earning, or trading, side should be als 
controlled by a separate Government Department? | 

A permanent and non-party Board of Industry is required. 
presided over by one of our most experienced business men 
and advised by a permanent staff of experts. | 

It is almost incredible that practically no funds are set aside 
by the State for the purpose of advancing foreign trade. In 
the year 1913-14 the amount of our foreign trade was over 


- 1,400 millions, vet the cost of running the whole of е Board 


of Trade, including the home departments, was only 2213,00. 

Apart from the consular services, the Foreign Office staff 
interested in trade in foreign countries usually consists 0 
commercial attachés, having little or no special knowledge cr 
commercial training. and who use their office ae a step t 
advancement, But the limited number of these official: 
renders their work of small value; China, with a population “f 
100 millions, and a yearly import trade of 80 million pounds. 
has one commercial attaché. 

It would be the business of the Board of Industry © 
appoint qualified trade commissioners in our colonies, depen- 
dencies, and all foreign countries, whose duty it would be 1° 
collect and report to headquarters all useful information as t’ 
trade openings and the activities of our foreign competitors. 
to negotiate for improved and, if poesible, preferential trade 
relations, notably in connection with international loans, a0" 
to counteract and prevent the dissemination of fale an" 
injurious political and commercial information by enemy c. 
petitors. | | 
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Thirdly, ‘‘ To consider carefully the methods of educating 
and training young electrical engineers with a view to re- 
organising and improving such methods, in order that in 
future the designing as well as the manufacture of all elec- 
trical apparatus required for the naval and military services, 
shall be carried out by British-born subjects. Special atten- 
tion should also be given to business training, so that the 
business methods of British firms may be entirely up-to-date 
and their sales organisation controlled by Britishers.“ 

The importance of the proper scientifc training of our 
electrical engineers and, Bde the complete overhauling of 
our present education system, is a subject which is vital to 
the electrical industry. | 

It is а remarkable fact that England, the birthplace of 
modern industry, is the last of the great nations to build up 
its educational system. We are still behind other great 
nations in making public provision for the higher branches of 
education. 

Even at the present day we have no national system other 
than that of elementary education, which is very far from 
meeting the needs of the nation. : 

The inseparable relationship between education and national 
success in commerce and industry is a fact which hardly needs 
proof, but which will become more accentuated as years go 
on, due to the higher standard of training required by our 
artisans and engineers. 

One of the first duties of our legislators after the war should 
be to provide the country with an organised system of com- 
pulsory primary and secondary education, forming a co- 
ordinated step to our technical high schools and universities. 

The leaving age for primary schools should be raised, and 
the continuation schools made compulsory. The last period 
at the primary school should be devoted to a pre-apprenticeship 
training, during which the youth’s aptitude, or otherwise, for 
engineering would be proved. 

Jur present haphazard apprenticeship system results in lads 
being put into trades for which they have no natural ability. 
and the financial position of the parents only too frequently 
demands that the boy be put to the trade which pays the 
highest wages, irrespective of his aptitude for it. 

t should be the special duty of the teachers during the pre- 
apprenticeship period to note the boys likely to be suited to 
skilled handicrafts. ' ; 

The teachers should be encouraged to acquire a first-hand 
knowledge of the scope and requirements of the local engineer- 
ing trades by study and visiting the works. A much closer 
collaboration between the education authorities and the engi- 
neering employers is necessary, and would lead to more suit- 
able youths being selected for trade apprenticeship. 

It is gradually becoming recognised that the only effective 
way to train the rising generation of skilled workmen 
after leaving the elementary schools is to have half-time in 
the workshop and half-time in the technical school between 
the ages of 14 and 18. 

A number of our principal technical schools give a two or 
three years’ day course of instruction for student apprentices 
during the winter months. These are steps in the right 
direction, and I should like to see the scope of the classes 
widened to form part. or an extension, of our elementary 
education system, with the grant of a leaving certificate. 
This certificate would be a guarantee that the bov had attained 
a definite standard of education. and would thus gradually 
become a qualification required by the engineering employers 
for trade apprentices. 

Usually engineering works do not provide special facilities 
for practical training, and the apprentice has to pick up such 
experience as he can in a more or less haphazard fashion. In 
а few British and certain German and American works. 
special schools and training shops are provided. One. at least, 
of our foremost electrical manufacturing concerns has an 
admirable apprentice school. 

The instruction is divided into two classes: General and 
"Trade." The General“ class is a continuation of the 
apprentice's regular education. and affords proof that our 
elementary education system is not turning out boys suffi- 
ciently educated to inake their wav into skilled trades. The 
remedy for this is in the trade schools. 

The second or Trade class is devoted purely to trade 
кпш and consists of youths selected from the ‘‘ General" 
class. 

The teaching of both classes is undertaken by the firm's 
engineering staff, assisted by leading foremen and shop engi- 
neers, and is carried out in working hours and at the firm's 
expense. 

The first object of the school is to turn out good workmen: 
its second to fit them for promotion to positions as charge hands. 
foremen, and inspectors. The aualitv of the workman is thus 
raised. and with it the etandard of the foremen. 

Whilst it is both possible and profitable for a large firm to 
provide its own trade school, for small works it would be 
impossible for financial and economic reasons, except bv a 
co-operative Rchoel system to which each firm would send its 
own teachers and pupils. Such a system would not be easy 
to carry out in practice, owing to difficulties of distance. etc. 

Tt is to be hoped that ultimately the need of such schools 
will be met by half-time trade classes provided by the educa- 
tion authorities in all large industrial centres. 

It must be noted that the improved educational facilities 
discussed will gradually result in increased numbers rising 


from the ranks of labour to fill the commissions of the engi- 
neering industry. 

The foregoing remarks apply to thoee the majority of whom 
are likely to remain workmen all their lives. The education 
of our technical engineers is built up on the secondary or 
public schools, forming an intermediate step to the higher 
technical echool. 

In this country we make the mistake of allowing technical 
instruction to be given too early, instead of postponing it till 
after Ше completion of a thorough secondary education. 

If it is desirable that our primary instruction be a matter 
for public control and supervision, it is doubly the case with 
our secondary and higher instruction. So long as State 
control stops here and no contact and co-relation exists 
between our popular instruction and the instruction above it, 
so long will our education system be unsatisfactory. 

The primary school naturally presses up to the secondary 
&phere, and the secondary to the university or higher technical 
&chcol. They should be inseparable and co-related, thus form- 
ing a highly efficient instrument for the avoidance of friction 
and competition. But not only must the steps in the educa- 
tion ladder be inseparable in the sense indicated, but there 
inust be a closer association between our universities and 
technical high schools and the engineering industry. Much of 
their work is of a purely academic character, and has little prac- 
tical application. | 

I ain convinced that great advantages would result to the 
electrical and engineering trades if they would submit those 
problems to the universities for solution, which they have 
neither the staff nor the time to solve. Such a connection 
could not fail to be of great mutual value, and would result 
in manufacturers taking a Keener interest in technical educa- 
tion and the teaching staff being in closer touch with indus- 
trial problems. 

Imunediately the war is over Germany will endeavour, at 


. ali costs, to recapture her lost foreign trade, and we may be 


certain she will flood the world with low-priced German goods. 
The strongest weapon we can forge to meet that competition 
is without doubt to look carefully to the better training of our 
artisans and engineers. The Institution is one of the channels 
through which we can make our influence felt on questions 
within its legitimate scope, and there can be no doubt that 
technical training is one of them. 


WAR ITEMS. 


Trade After the War.—In several of the daily papers just 
now considerable space is being devoted to the urgent need 
that exists for securing an early statement from the Govern- 
ment regarding our national after the war policy concerning 
trade. The Council of the Association of Chambers of 
Commerce of the United Kingdom is stated to have framed 
the following resolution respecting; the prospect of wholesale 
German dumping :— 

TRADE AFTER THE WAR. 

Inasmuch as large numbers of our soldicrs will return to industrial cmploy- 
ment after the war it is necessary to look ahead in order that nothing may be 
allowed to occur likely to lessen their opportunity of орге employment and 
a livelihood. I: is thought that Germany may pour into this country large 
quantities of manufactured goods, at low prices, in competition with the pro- 
ducts of our working peuple, depriving our people of a market and thereby 
reducing employment. This Council beg to warn his Majesty's Government 
of such a possibility, and consider that the Government should be prepared 
well in advance with a considered and matured plan, to prevent uncmployment 
caused by the action of German manufacturers, and to secure continuity of 
business for those who have undertaken enterprises with the hope of obtaining 
4 portion of trade formerly dune in competition with British subjects by those 
countries with whom We are at present at war. This Council strongly impresses 
upon his Majesty's Government the neces ity of deciding its policy in connec- 
tion with this question before the time shall have arrived when the feared 
mischief may have begun, shortly after the conclusion of peace and the re- 
opening of the markets of the worl¢. 

Опе of the papers states that the London Chamber of Com- 
merce is holding a special meeting this week to consider 
the whole question of trade relations after the war between 
Great Britain and her Dominions and the Allies on the one 
side, and our enemies on the other. It is said that a prize 
of £1,000 will probably be offered for the best scheme of 
trade defence submitted to competent judges by January 
lst next. The Council of the London Chamber is understood 
to be making further representations to the Government in 
favour of the more general adoption of the metric system of 
weights and mcasures, and to urge members of the Chamber 
to introduce the svstem into their own businesses without 
delay. . 

A Berne telegram to the ** Morning Post ” states that it is 
reported from Vienna that Germany has induced the Aus- 
trian Chamber of Commerce, at a plenary mecting, to agree 
virtually to all her demands regarding a future economic 
and commercial union between the Austrian and German 
Empires. Austro-German commercial policv will be based 
on a unified plan. and both countries will negotiate and 
conclude in common all commercial treaties with other 
States. It is stipulated that Germany and Austria must 
agree, before beginning peace negotiations, upon the 
economic demands which they intend to put forward, and 
to include Hungary in the Austro-German economic treaty. 

Perhaps it will not be out of place if at this point we 
quote the views of the '' Spectator respecting the future 
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position of German industry: — After the war every German 
manufacturer will find that his buildings and plant and his 
house, and every permanent form of wealth he possesses, are 
heavily mortgaged, and that the interest upon this e 
is a first charge upon his business. It is quite true that the 
interest will be payable to other Germans, but that fact will 
not reduce his expenses of production. From this point of 
view the burden upon his future industry is exactly as great 
as if the interest were payable to Americans. Nor is there 
any way of his escaping this increased cost of production 
except by repudiating his debt. Thus, so far from the Ger- 
man industry being unassailable after the war, it will be 
heavily embarrassed by the debts which the German Govern- 
ment have contracted to pay for the war. Our own position 
will be relatively better, not indeed because we have 
borrowed abroad, but because we have raised at any rate 
some portion of our war experiditure out of current 
taxation.“ 

We may conclude our references to this matter by alluding 
to a question asked in the House of Commons on November 
10th, and the Prime Minister's reply thereto. Mr. Fell asked 
whether the Prime Minister would take the opportunity to 
be afforded by the expected presence in this country of the 
leaders of several of the Dominions, to hold a conference 
with them to consider the steps to be taken throughout the 
Empire to meet the flooding of the whole Empire with cheap 
goods from enemy countries, which was expected at the con- 
clusion of the war. Mr. Asquith, in reply, said that ‘‘ this 
and any other question of interest to the Empire would 
be discussed when the opportunity was given by the presence 
in this country of the Dominion Government representatives. 
As already announced in our pages, The Parliamentary Com- 
mittee of the Allies is to meet in Paris in January to consider 
important trade questions that will call for common action 
at the end of the war. 


Proposed Cable Manufacturing in Australia.—According to 
an Australian paper just to hand, a conference took 
place at Melbourne on September 29th with the Federal 
Attorney-General and representatives of the copper producers 
of the Commonwealth, with a view of arriving at an agree- 
ment by which ore should be treated in Australia instead of 
being exported. Representatives of all the principal copper- 
producing firms were present. Mr. Hughes stated at the 
conclusion of the conference that the proposal was that ore 
should be treated in Australia to produce metallic copper, 
and, further, that copper goods, particularly wire, cables, 
tubes, etc., required for Australian consumption, should be 
manufactured in the Commonwealth. The conference was 
unable to reach finality, and a further meeting is to be held 
at a later date. 


Electricity Works and Depleted Staffs.—Mr. A. D. Chal- 
mers, Mr. D. W. Ritson, and ten other employés at the 
Gillingham (Kent) Electricity Works, have asked permis- 
sion to join the reserve forces for the period of the war. As 
the matter is a serious one, and as the Council may be 
deprived of practically the whole of the staff, the matter 
has been referred to the Electricity Committee for con- 
sideration. 

Blackburn Corporation has decided that it must retain the 
services of men in the gas and electricity works. These 
number 100, and there are 29 other employés of military age 
considered indispensable. 


Italy.—Voluntary patriotic effort on behalf of the war is 
as much evident among Italians as with us, and our con- 
temporary, L’ Elettrotecnica,” gives a list of 45 of the 
most considerable electric supply associations and electric 
manufacturers who are pecuniarily assisting the families of 
their staffs at the front, keeping their situations open, sub- 
scribing to the funds of the Red Cross Hospital and to local 
relief committees, subscribing to the National Loan for them- 
selves or assisting their employés to subscribe, and otherwise 
evincing their solidarity with the national aims in the present 
crisis. 

Hot.Plates in Submarines.—Last winter, through an 
appeal made in the ** Morning Post," a flotilla of our sub- 
marines was provided with electric cooking hot-plates. A 
letter from a Lieutenant-Commander shows how these hot- 
plates are ** tremendously appreciated." Their use, he says, 
will be more frequent than ever in the winter that is now 
at hand. 

Restricted Lighting.—The ‘‘ Times " states that owing to 
the number of fatal accidents in Manchester due to the 
darkened streets, the local Watch Committee has petitioned 
the Home Office authorities to remove, or at least modify, 
the lighting restrictions. 


NEW PATENTS APPLIED FOR, 1916. 
(NOT YET PUBLISHED), 


compiled expressly for this journal by Messrs. W. P. Tuomeson & Co., 
slectrical Patent Agents, 285, High Holborn, London, W. C., and at 
Liverpool and Bradford. 


15,369. '' Telephonic receivers." E. A. GRAHAM. November Ist. (Complete.) 

15,390. ‘ Electrical instruments.“ Evrersnep & VicNoLES, LTD., J. C. NEED- 
пам, and S. F. W. FiNNIS, November Ist. 

15.406. Electrical indicating devices for electrical pianos and the like." 
H. Ricnarpson & Н. E. Сап. November 2nd. 


15,421. '' Electro-magnctic power transmission and conversion system.” 
J. Dottary & H. W. Brows. November 2nd. 

15.127. Electric coupling appliances." J. B. Мсімрок. November x! 

15.447. Electric switches." W. L. Wisk & Britisi) THossos-Hotstna 
Co., Ltp. November 2nd. 

15.448. Circuit connections of electron discharge apparatus.”  Bamss 
Tnomson-Houston Co., Lro. (General Electric Co., U.S. A.). November 20. 

15,459. Electric lampholders." GENERAL ACCESSORIES Co., Lp. (L. Ros п. 
thall & C. Seymour, Transvaal). November 2nd. (Complete.) 

15,460. Electric adaptors." СЕМЕНА ACCESSORIES Co., Lro. (L. Rost z. 
thall & C. Seymour, Transvaal). November 2nd. Complete.) 

15, 471. Apparatus for adjustably holding X-ray tubes." E. Н. HN 
and Н. W. Cox & Co., Ltp. November 2nd. (Complete,) 

15,514. pumps. Britis Тномзох-Носѕтох Co., LTD. (General Electr: 
Co., U. S. A.). November 3rd. ^ 

15.518. Telephonie receivers.“ E. 
plete.) 

15,525. Means for compensating for leakage in wave transmission «s: 
tems." G. Constantinesco & W. Happon. November 3rd.  (Complete.) 

15,539. “ Alarm fuses for telephone, telegraph, and like systems." Аст 
MATIC TELEPHONE MANUFACTURING Co., LTD., J. Savin, & S. R. SMITH. Novem- 
ber 4th. (Complete.) 

15,555. Electric resistances.” Bxrrisit Tromson-Hovston Co., Lr | 
(General Electric Co., “United States). November 4th. 

15,563. '' Construction of electric switch." G. MARKT. November 4th. 

15,579. '' Telegraph apparatus." W. J. MELLERSH-JaCKkSON (Western Unica 
Telegraph Co., U. S. A.). November 4th. (Complete.) 

15,595. Construction of dynamos and electro-motors." H. B. Masso: 
and G. Wakes. November 5th, 

15,633. Protective devices for electric circuits.“ BniriSH è THows^. | 
Hovstos Co., I. ro. (General Electric Co., U. S.A.). November 5th. 

15.652. Switchboards especially applicable to military portable telephcr 
sets." H. J. B. Hampson, November 5th. 

15.681. Operating rotary converters and other alternating current mach. 
егу.” A. Н. Капс & C. C. GARRARD. November 6th. (Addition 
10.841 /13.) 

15,685. “ Electric heating device," LANDIS & Gyr Акт. СЕЗ. November 6 
(Convention date, November 9th, 1914, Switzerland.) (Complete.) 

15,695. Method of making vitreous bodies." Britisu THomsox-Hovst-s 
Co., I. Tb. (General Electric Co., U.S. A.). November 6th. 


A. GRAHAM, November 3rd. (cn. 


PUBLISHED SPECIFICATIONS. 


19142. 


21,096. ALTERNATING ELECTRIC. CURRENT CIRCUITS IN WILICH CONDENSERS її 
EMPLOYED. British Insulated & Helsby Cables, Ltd., and Н. Higham. October 
l7th. 


31,145. EvEcTRICALLY-ACTUATED. Toors. W. J. Mellersh-Jackson (Common. 
wealth Electric Tool Co., (. S. A.). October 17th. 


91,184. ELECTRICAL Pressinc Irons. А. E. Reimers & F. F. Kiefer. Осо 
19th. 
21,266. TELEPHONE: SYSTEMS. E. G. Godfree. October 30th. 


21,3988. WIRELESS SIGNALLING SYSTEMS. British Thomson-Houston €» 
(General Electric Co., U. S. A.). October And. 


21,593. Evectric SwirCHES. C. H. Miller. October 27th. (October . 
1913, U.S.A.) 

31,998. ELECTRICAL Switcurs. H. Leitner. November 4th. 

23,234. ELECTRIC. BATTERIES. F. J. Beaumont. November 28th. 

33,314. Enectric HEAT Raptors. A. B. Neiman. November 30th. 


23.653. SIMPLIFIED METHOD FOR LOCALISATION OF BULLETS AND OTHER Fontis 
BODIES BY MEANS OF X-rays. G. G. Blake. December 7th. 


A915. 


180. ELECTRIC STARTING. DEVICES FOR MoTOR-DRIVEN. VkinicLes, Массе 
fabrik Oerlikon. January 5th. (January 29th, 1914.) 

459. BRUSH-HOLDERS FoR DyNAMO-ELECTRIC MACHINES. А. 
ary 12th. 

1.691. [ONISATION DEVICES FOR AMPLIFYING ELECTRIC CURRENTS. 
Electric Co., Ltd. (Western Electric Co., U. S.A.). February 3rd. 

4,076. Storace BATTERY SEPARATORS AND PROCESS FOR MAKING SAME. Т. A. 
Willard. March 15th. 

3,104. ELECTRIC Motor CONTROLLERS, — Igranie Electric Co., Ltd. (Cut 
Hammer Manufacturing Co., U.S. A.). April Ist. 

6.302. ELECTRICALLY-ACTUATED Toots. W. J. Mellersh-Jackson (Commor- 
wealth Electric Tool Co., U.S.A.). October 27th. (Divided application on 
21.143/14, October 17th.) 

6,364. ELECTRICALLY-ACTUATED Toots. W. J. 
wealth Electric Tool Co., C. S. K.). 
21.143 / 14. October 17th.) 

6.738. ELECTRICALLY-ACTUATED. Tools. W. J. Mellersh-Jackson (Comme:- 
wealth Electric Tool Co., U. S. A.). May Sth, (Divided application on 21,165.14. 
October 17th.) 

8,047. ELECTRIC SWITCHES FOR LIGHTING INSTALLATIONS, — 
(firm of). May 31st. (June 9th, 1914.) 

8,903. ELrcrRiCcat Retays. V. Tedeschi & A. Rossi. June 16th. 


B. Back. Jaru- 


Western 


Mellersh-Jackson (Commcr- 
October 28th. (Divided application c^ 


Robert Bost 


Telephony on Air-Ships.—In La Lumiere Electriqu 
a brief description is given of a new telephone outfit which bas 
been devised by the company “ Le Matériel Té!éphonique" for the 
use of the pilot and passenger in an aeroplane. The noise of the 
wind and the propeller renders conversation in the ordinary way 
impossible. The equipment consists of a head-set with two watch. 
type receivers, which are closely applied to the ears, and a spe 
type of transmitter which is worn on the breast under the clothing. 
between the neck and the third rib. The apparatus are conn 
by flexibles and plugs to а circuit provided in the fuselage, and s 
battery of three dry cells is supplied, capable of maintaining oom 
munication for 100 hours. It is stated that conversation can bè 
carried on no matter how great the noise of the air and the pro 


pellers. 
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EXCESSIVE FREIGHT RATES. 


COMMERCIAL men throughout the country have been 
reviewing with no small concern the continued in- 
crease in freight rates charged by British shipping 
companies during the past six months, when the 
conditions ruling throughout the commercial world 
have been entirely without precedent in history. 

In justice to the shipowners, due allowance must 
be made for the difficulties caused by the serious 
reduction of ships available for mercantile purposes 
as a result of the heavy demands from the Govern- 
ment for vessels fortransports. Due allowance must 
also be made for the all-round increase in the work- 
ing expenses, particularly in the wages and coal bills. 
After making the most liberal allowances for these 
contingencies, however, there appears to be no rea- 
sonable justification for the abnormal increases im 
freight rates. 

The rates for cotton goods have increased, in some 
cases, as much as 300 per cent. since the commence- 
ment of the war, while the charge for carriage of 
steel has risen from 10s. 6d. per ton, at which figure 
it stood just prior to the outbreak of hostilities, to 
no less than.50s. per ton, the present rate! The 
excessive rates demanded for carriage of foodstuffs 
have proved one of the most important factors in 
the bolstering up of prices to the present high level, 
and as a result of the inability of the railway oom- 
panies to successfully cope with both the commercial 
and Government demands, the coastwise steamship 


‘companies have carried vast quantities of foodstuffs 


from one part of the Kingdom to another at prac- 
tically whatever excessive rates they thought fit to 
demand. 

If further proofs be needed that the rates 
charged during the past twelve months have 
been most exorbitant, the balance sheets pub- 
lished recently by British steamship companies 
will supply them at a glance. Profits as high 
as 80 per cent. on capital have been recorded 
on several occasions already, and at 60 per cent., or 
round about that figure, quite a number of hitherto 
comparatively modest dividend-earning steamship 
companies figure conspicuously, after having made 
the most liberal allowances possible for depreciation 
and renewals and repairs. Hardly @ solitary excep- 
tion can be found of a British steamship company 
which has not experienced phenomenal prosperity 
during the past twelve months, a success, it should 
be noted, that has been attained against the most 
adverse conditions arising from labour shortage, 
wages increase, costly fuel, and extra working ex- 
penses all round, and, moreover, on a total tonnage 
carried, in most cases far below that of a normal 
working year. | 

Whereas the German mercantile marine has been 
reduced to a state of utter ineffectiveness, in conse- 
quence of the inability of the German fleet to pre- 
vent the blockade of its coasts, the British steamship 
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companies have enjoyed, in a very large measure, 
the protection of the British fleet, and through this 
powerful agency have been enabled to reap a golden 
harvest. The burden of maintaining this great and 
powerful protector of our commercial welfare at the 
present high level has been quietly borne by the Bri- 
tish public, and it must be considered a decidedly 
poor return for all the sacrifices made if this great 
weapon is to be used in the hour of need by the 
British steamship owners as a means to exploit the 
public, whose sacrifices and patriotism have enabled 
the shipping companies to prosper so exceedingly 
when they might reasonably have suffered a pro- 
longed period of depression ‘bordering on calamity. 

The effect of such artificial impositions upon the 


trade of this country, both now and hereafter, is . 


bound to prove of most serious import. From a 
strictly commercial point of view it is questionable 
if the shipowners can be seriously blamed for taking 
the opportunity to line their pockets at the public 
expense; and, doubtless, the argument they would 
at once adopt to justify their actions would be found 
to be based upon the law of supply and demand. 

At a time such as the present, however, when re- 
strictions and impediments abound on every hand to 
prejudice the smooth working of an accepted insti- 
tution, the law of supply and demand cannot effec- 
tively operate without imposing unjust burdens upon 
one section of the community to the corresponding 
advantage of another. In the present case, the 
sections imposed upon comprise collectively the 
entire commercial interests of the country, and the 
results are too serious to admit of delay in their 
removal. 

The Government doubtless owes much to the ship- 
owners for the valuable services they have rendered 
at a critical period in the history of this country; the 
debt, however, which the shipowners owe to the 
British fleet for its protection is one on a far higher 
plane altogether and hardly comparable from any 
standpoint. In any case, the public and the commer- 
cial interests of the country cannot under any cir- 
cumstances whatever be allowed to be imperilled by 
the obligations of either to the other, and the neces- 
sity for prompt action by the Government in the 
dinection of fixing maximum freight rates is agreed 
upon by manufacturers and others throughout the 
country to be of the greatest urgency. There ap- 
pears to be no reason why, in common with other 
sections of commercial enterprise which have been 
wholly or in part regulated and controlled by the 
Government, shipowners should not also be placed 


above the temptation to make good at the period 


when immunity from artificial restrictions and 
manipulations is most vital and most necessarv to the 
commercial stability of the country. 


THERE has been a feeling for some 
me past among men who are interested 
in the electrical trade in various non- 
technical capacities that there is room 
for what might be called a commercial electrical association. 
We allude to men who take no interest in the Institution 
of Electrical Engineers, as it does not meet their particular 
requirements, They have been to a few meetings and “got 
tired " because they are non-technical men. Yet they want 
something more than an electrical sales managers’ meeting 
society. It has remained for Mr. Howard Foulds to take 
the initiative in such a direction by making the sugges- 
tion public in an address to the Birmingham Electric Club, 
but he plans a far more ambitious scheme which might 
perhaps embrace the less pretentious one. 

He propounded it in the course of a paper on “ Organising 
the Electrical Industry," in which he pointed out that all 


A Commercial ti 
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Association. 
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of the existing associations and societies withing 


major portion of it, is common to all of them. He ek 
like to see them amalgamated, Sub - Committees Mie 
appointed to deal with matters that were spec x 
of them. His argument is that these аввоб аиа 
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wasting time and money by endeavouring to do зо 


industry, instead of nearly a score of smaller societies 
dealing with the matter. Those smaller societies will 
derive comfort from the knowledge that he sees good in all 
of them; they may not all readily agree with bim that 
none of them is doing anything which has a sufficiently 
important result upon development of the applications of 
electricity to industrial and commercial uses. We believe 
we are correct in saying that the activities of the Electrical 
Developmént Committee are restrained owing to war con- 
ditions. We quote from. his remarks :— 

We have nothing whatever to compare with the Commercial 
Gas Association, which organises a complete publicity crusade 
throughout the country and through the gas companies and gu 
departments of municipalities supports a very fine scheme of 
publicity. 

What I am really anxious about is that we should establish in 
our industry a body which shall be prima facie a commercial 
association. A technical institution we already possees, which 
does an enormous amount of valuable work, but we must have 
something far different if we are to meet the competition of the 
gas industry, and if we are to develop the employment of elec- 
trical methods. The nucleus of such an association al: eady ¢xists 
in the Manufacturers’ Association, but we should require some- 
thing more than this. We require, in addition, a strong associa- 
tion of supply undertakings, and one which will include the оош- 
pany as well as the municipal undertaking, because, commercially, 
there is no difference between the objecte they have in view; and, 
further, we require a sound financial section, which will, if neces- 
sary, provide the funds for extending industrial undertakings. 


As our banks do not support the trade of the country, 
Mr. Foulds regards it as the business of substantial indus- 
tries to create their own financial institutions, and establish 
а body which shall be in a position to weigh up any 
propositions submitted to it, and provide the necessary 
financial backing. The financial position at the moment 
does not encourage us to hope for early support of British 
electrical industry along the lines adopted by industrial 
banks unless the industry itself plays a leading part. The 
proposition is, on this ground, a timely one for discussion. 
Among other objects of the proposed association Mr. Foulds 
mentions the training of young men to act as commercial and 
trade ambassadora in foreign countries, and do anything and 
everything which could bring the electrical manufactures of 
this country into full employment, not only within its borders, 
but also abroad. At this point Mr. Foulds has, in our esti- 
mation, touched one of the weak places in our electro-indus- 
trial armour. He at any rate does not think that we have 
reached the limit of our productivity. In his view none of 
the existing associations has a definite fighting commercial 
policy, while those which make some pretext of having it 
possess no means of prosecuting it. He recognises that some 
of the existing associations are of a nature that would 
prevent them from being absorbed by a commercial ase- 
ciation, but he believes that many could be во absorbed, 
thus strengthening their influence, reducing their expenses 
and saving a great deal of time. He holds that by securing 
the support of everyone in the industry, lay as well as 
technical, the association would be built upon a sure 
and solid foundation; that it would have soch 
a huge membership that ample funds ought to b 
available for any progressive policy that was decided 
upon; and that the very existence of a powerful ase 
tion of the kind would be a deterrent to any attemp 
in any quarter to interfere with the legitimate operation 
of the industry. For the purpose of discussion be 
advocates an organisation with three main sections, esch 
having specialised sub-committees :—(1) Manufacturing 
and contracting ; (2) Supply of electricity, including соп: 
pany and municipal; (8) Financial. 

Mr. Foulds would like to see the new organisation takë 
benevolent funds under its paternal wing and develop ther. 
and he desires it to become so powerful an Associat:on 
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that even the industrial apathy of Parliament could not 
prevail against it. We have witnessed the rise and fall of 
many sehemes for the better organisation of our electrical 
industries, but as we indicated last week, the matter is still 
full of interest and importance and is a legitimate one for 
discussion. The proposal is.one to remember. If it were 
' not war-time it might stand a better chance of receiving 
the attention that it deserves. 


* 


THE copper market has shown increas- 
| ing and sustained strength for some 
weeks, and, in spite of prices standing now at a higher level 
than since 1907, it would be altogether premature to assume 
that the upward movement has spent itself. The impelling 

cause, of course, is the ceaseless advance notified in America, 


Copper. 


where producers seem to have the position entirely in their 


own hands, and are able to raise their prices whenever orders 
of any magnitude are placed before them. The supply of 
immediately available copper in the United States is stated on 
all hands to have been reduced to trifling proportions, and, 
in view of this, there has been something like a scramble on 
the part of needy consumers who, having delayed purchasing, 
find themselves dt last forced to enter the market for 
prompt supplies. The only conclusion which can be arrived 
at regarding the broad outlines of the situation is that the 
war demands are, in one way and another, licking up such a 
huge quantity of material, that the current output, large 
though it is, is insufficient to supply requirements. On the 
top of this there is a practical paralysis of the copper 
industry in the State of Arizona, where a strike 

. developed into a lock-ont, and where the men are now 
showing a very nasty spirit, with the result that considerable 
damage has been done to certain of the properties. There 
is no relief in sight so far as the European market is con- 
cerned, although, if only some reasonable arrangement 
could be made in connection with the shipping of copper 
from America, there might be some relaxation of the 
diffivulties. At Ше present time it is very bard for people 
here to buy copper, and still harder for them to ship it 
when it is purchased. Prices of refined copper are soaring, 
and, in spite of it all, the demand continues on a pretty 
good scale, although, naturally, the main consumption is 


that in connection with the supply of war materials. The 


shipments of refined copper from America to Europe con- 
tinue small, but, to counterbalance this, the exporta of brass 


and materials into which brass enters, show a large increase 


oompared with last year. 


It is remarkable to observe how the 
course of the war is tending to 
de-Germanise the directorate of that 
great investment and underwriting corporation: bearing the 
title of the Bank for Electrical Undertakings (Bank fiir 
Elektrische Unternehmungen), of Zurich, whose annual 
report for 1914-15 was quoted at length in our issue of 
October 29th. When addressing the shareholders about a 
year ago, ав was mentioned in this journal on 
December 25th, 1914, Dr. Julius Frey, the chairman, 
explained that the reason the Germans had a majority on 
the board—19 Germans against seven Swiss—was to be 
found in the historical development of the institution, and 
i& would not be appropriate to remove deserving directors 
because of the, displacement of shareholdings. It was 
incorrect to assert, the chairman added, that the bank was 
a German undertaking, as the decisive factor was the 
possession by Swiss of the majority of the shares. 
Apparently, however, to satisfy a section of the share- 
holders two additional Swiss directors were then elected 
to the board, still leaving the German element 
with a majority of 10 members. During the inter- 
vening period three directors have passed away, one of whom 
in the person of Emil Rathenau, as Dr. Julius. Frey 
informed the shareholders at the meeting held on Novem- 


Swiss or 
Germani 


ber 3rd, took the initiative in the formation of -the bank, 
and had actively co-operated in bringing it to the position 
which it occupied to-day. We thus find confirmation of the 
statement made in this journal several weeks ago, that the 
bank owed its origin to the Berlin A.E.G. Another German, 
bearing the characteristic name of Commercial Councillor 
Deutsch, has been elected in substitution as the representa- 
tive of Germany industry, whilst Herr Engster, chairman 
of the Oerlikon Machinery Works, and Herr Jenny, of 
Durst, have been chosen as representatives of the Swiss 
electrical industry. But probably the most important fact 
is that Dr. Julius Frey, who, a year ago, was in favour of 
the retention of the German majority snd who in 
conjunction with his Swiss and German colleagues con- 


sented to the addition of two further Swiss members to the 


board, has now agreed, together with his fellow-members, 
to a still farther increasé in the Swiss element by the 
election, which has jast taken place, of five new Swiss 
directors of prominent standing. As one German member 
has now resigned and not been replaced, the final result is 
a board composed of 18 Germans and 14 Swiss. This 
further change has been effected in order to take into 
account in the composition of the directorate the actual 
conditions in relation to the distribution of the shares 
among the proprietore. Thus, although it was not thought 
advisable a year ago to remove deserving directors, the 
lapse of a year has so far brought about a change that the 
German element has now been diluted by the strengthening 
of the Swiss members of the board. At this rate of pro- 
and bearing in mind that the majority of the shares 
are held by Swiss subjects, it is conceivable that the future 
may possibly hold out the prospect of the equalisation of 
the respective nationalities on the board, althongh the 
German financial interests would doubtless take precautions 
with the object of preventing any alterations being made 
which would place them in a minority. | 
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55 sioner for Australia (Mr. G. T. Milne), 
. de. which we summarise elsewhere ih this 


issue, brings home to us that Australia is 
as ready to buy from us as to fight for us, but it warns us 
that we on our side must be ready to offer as favourable 
trading conditions as our competitors are doing. The prin- 
ciple of giving substantial preference to British goods, in the 
absence of supplies of local manufacture, has been adopted 
by State and other public departments generally throughout ' 
the Commonwealth, and in every tariff revision there is a 
growing tendency to augment this preference. At no time 
in the history of Australia has there been so widely-expressed 
a desire to trade with the Mother Country as since the out- 
break of war. It. is clear, however, that British manu- 
facturers, in order to profit by this invitation, will have to 
give more consideration to the matter of representation in 
the Commonwealth. A number of firms have given their 
views upon the relative conditions under which agencies for 
British and foreign manufacturers are held there, and they 
appear to justify the complaint which has sometimes been 
made that the conditiona under which foreign firms appoint 
agents are more liberal, and freer from restraint, than those 
attaching to representatives of a British manufacturer. 
Mr. Milne's opinion, after sifting these views, is that 
British firms will be well advised to bear in mind that, in 
introducing a new line to a market where competition is 
keen, liberal treatment of a responsible representative may 
be that factor which will make for success, and that it may 
be bad policy to reject the terms of an agent because they 
appear to be high. Some of our firms at home do not realise 
that effective representation in Australia, where the distances 
between consuming centres are often very great, cannot be 
secured without considerable outlay. Several Australian 
firms have criticised the treatment their partners have met 
with, when making a business trip, from firms in the United 
Kingdom, in comparison with that meted out by firms in 
the United States or on the Continent. We well know 
that some of these pieces of counsel are very familiar ; the 
pity of it is that they have to be repeated to-day. — 
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AN AMERICAN MOTOR SEARCHLIGHT 
PLANT. 


‚ THE use of motor searchlight plants in the European War 
has apparently caused the naval and military authorities in 
the United States to devote greater attention to such 
auxiliaries, as in the recent manœuvres at Plattsburg, near 
New York, considerable interest was 
shown in a machine recently completed 
by the Autocar Co., of Ardmore, 
Pennsylvania, and of which we are able 
to give some illustrations. The vehicle, 
which is designed not only to provide 
the necessary current for the search- 
lights—two in number—but also to trans- 
port the latter from point to point, is one 
of the company’s 2-tou motor lorry 
chassis fitted with a body specially de- 
signed for its purpose, the sides being . 
. constructed of heavy steel plates in order 
to provide protection for the electricity- 
generating plant. Unlike many motor 
searchlight vehicles, in the Autocar 
machine the current-generating plant, 
as will be seen from fig. 2, is entirely 
independent of the engine which propels 
the wagon. It is carried on the floor 
of the vehicle, and comprises a hori- 
zontal two-cylinder petrol engine, having 

a a bore and stroke of 4} in. x 44 in., direct 
coupled to a Westinghouse direct-current 
generator, designed to run at a speed of 
1,200 R. P. M., at whichzit gives 56 am- 
peres at 125 volts 
(7 Kw.) . The en- 
gine is fitted with 
a centrifugal 
governor, which 
regulates the speed 
within very close 
limits, and is fur- 
nished with its own 
petrol tank and in- 
dependent radiator 
.in connection with 
the water circulation 
' system. 

The searchlights 
. аге 14 in. diameter, 
and are each of 
5,000 C.P. capacity, 
they being capable 
of projecting an 


effective beam of Ес. ?.—PETROL-ELECTRIC SET FOR MOTOR SEARCHLIGHT. 


light up toa distance 


Fig. 3.—Motor SEARCHLIGHT IN OPERATION. 


of a mile on а clear night. The searchlights are mounted on 
hand trolleys, so that they can, when necessary, be used 
some distance away from the vehicle on which the generat- 
ing plant is carried. T e trolleys, which are constructed 


entirely of steel and aluminium, run on a: pair of spring 
equipped cycle-type wheels, fitted with 28. x 3-in. pneumatic 
tires. They are light in weight and rigid in construction, 
and so designed that they have a large road. clearance, 
enabling them to be used on very rough | 

searchlight is provided with 1,350 ft. of cable divided into 
two reels of 675 ft. each, so that each lamp can be operated 
independently of the other at a distance of a quarter of a 


half a mile from 
each other. 

By means of 
specially -desi 
attachment plugs 
and reel arrange 
ment, the lamps сап 
be operated at any 
distance, within the 


be readily made. The necessary switches and cable con- 
nection plugs are contained in a cupboard formed in tht 
near side of the body of the vehicle. a oie 

The machine has already been tested at the U.. Marne 
Barracks, League Island Navy Yard, Philadelphia, by the 
U.S. Engineering Department at the Washington Bi 


AITOLA 
litin, and В 
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and by the authorities of the Maryland State Militis; 
reported to have given very satisfactory results. 


< 
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EXTENSIONS AT KETTERING ELECTRICITY 
WORKS. 


Іх a recent issue we referred to the inauguration of a very 
considerable extension of plant at the electricity works 
the Kettering Urban District Council. These works wer 
started in 1904, and for the year ended March, 191“, 
generated some 2,228,000 units with a peak load of 
1,100 kw. Kettering is a manufacturing town of ov 
30,000 inhabitants, whose staple trade is chiefly boot- 
making, though there are several large engineering Wor 
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and clothing factories, and it is noteworthy that more 
than 35 of these factories rely upon the electricity depart- 
ment for their power, though this by no means exhausts the 
opportunities of the department in this direction. 


The Council has full wiring powers, obtained under an 


Improvement Acé, and has spent nearly £15,000 on assisted 
In the case of all motors 


wiring schemes in the town. 


The winter peak-load of 1912-13 reached 950 KW., and 
as the estimated peak-load for 1914-15 was 1,100 Kw. 
(which was almost exactly attained), it was evident that a 
failure of the turbine set would leave the department in a 
difficult position. The supply up to that time had been on 
the direct-current system, and the electricity works are 
Situated practically in the centre of the town with factories 


BRUSH-LJUNGSTROM TURBO-ALTERNATOR INSTALLED AT THE KETTERING ELECTRICITY WORKS. 


installed under these schemes, the work is carried out direct 
by the electricity department, but house wiring is in nearly all 
cases carried out by contractors who are paid on a schedule 
basis. Tbe latest plant extension was decided on in 1913, 
with a view to meeting the prospective requirements of the 


1,200-Kw. SIEMENS ROTARY CONVERTER, KETTERING. 


near future, and in the same year a contract was placed for 
the work. At that time the Council’s generating plant 
consisted of a 460-Kw. mixed-pressure Brush turbine set 
and a pair each of 315-Kw., 150-kw. and 75-Kw. sets, 
giving a total capacity of 1,540 Kw. 


all round, none being further away than 1J miles. The 
average factory load is about 100 H.P., and there has been 
no difficulty in obtaining the stated voltage at the different 
feeding points, so that it was decided to retain this gystem 
of supply. 

In considering the type of plant to be installed, Mr. 
Walker, the Council's electrical engineer, was to a great 
extent influenced by shortage of space at his dispooal, 
which rendered direct-current turbo-generators in tandem 
or a geared direct-current turbine set impracticable, and 
thus the choice was almost limited to the type of plant 
installed—viz., a turbo-alternator and converting plant. 

In the selection of this plant, the Council, after consider- 
able inquiry, decided to install a Brush-Ljungstrom turbo- 
alternator with condenser, &c., and a rotary converter to 
operate directly in conjunction with it. 

The Ljungstrom turbine, as many of our readers know, 
is a departure from usual turbine practice, being of the 
radial flow double rotation type. with two turbine disks 
rotating in opposite directions, each disk being directly 
mounted on the rotor of its generator. 

The Kettering turbine set is designed for a continuous 
output from its two generators of 1,265 Kw., with steam at 
150 lb. pressure at the stop valve. The alternators are 
three-phase machines, and the range of voltage at the direct- 
current terminals of the rotary converter is 460-540. 

The steam consumption of the combined plant in lb. 
per Kw.-hour at the direct-current terminals—the efficiency 
of the rotary converter being taken into account—is at a 
temperature of 500? F., full load 14:8, half load 16 8, and 


at 680? F., full load 18, half load, 14:8. 


The efficiency of the rotary converter, which was made 
by Messrs. Siemens Bros. Dynamo Works, is at fall load 
95°5 per cent., at three-quarter load 95 per cent., and at 
half load 93 per cent. This machine, which is designed 
for a continuous output of 1,200 Kw., and has an overload 
capacity of 25 per cent. for three hours, is directly connected 
to the turbo-alternators through an oil break switch, and 
is started up direct from them, taking three-phase 50-oycle 
current and running at 600 R. P. u. 


~ 
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'The condensing plant for the turbine consiste of a tubular 
surface condenser of 3,250 sq. ft. cooling surface, and will 
condense 20, 700 lb. of steam an hour; it also was con- 
structed by the Brush Co. | 
~ Тһе air, water extraction and circulating pumps are of 
the Rees-Roturbo rotary type, direct-coupled to a 66-H.P. 
motor. 


It may be mentioned that while the turbine set was duly | 


installed to the specified time, the rotary converter was, 
unfortunately for the Council, commandeered by the 
authorities after it was packed up for delivery to Kettering, 
so that the winter load was actually met without the use of 
the new plant. A duplicate converter has been supplied by 
Messrs. Siemens, and the combined plant has been taking 
the entire load since the beginning of October, during which 
time the peak load has also reached the fall load of the 
plant. . 

The main contractors were the Brush Electrical Engineer- 
ing Co., Ltd., who have been responsible for the complete 
extension; the work has been carried out to the specification 
and under the supervision of Mr. W. A. Walker, the Council's 
electrical engineer, to whom we are indebted for the above 

particulars. 


——— MÀ 


OUR TRADING OPPORTUNITIES 
THROUGHOUT THE WORLD. 


(Continued from page 617.) 
The Trade of Australia. 


WE have endeavoured to keep our 

» Teaders accurately posted regarding 
the strong anti-German feeling that 
has existed in the Australian Commonwealth since 
the outbreak of war, and its very definite effect 
upon trade policy. Those who have studied the 
situation have noted the growth of such sentiment 
as new revelations of the treachery of the German 


“ No Room 
for Germans. 


‘character have been brought to light, and as the 


horrors of Prussian frightfulness have turned the 
blood cold. The attitude of our Australian brothers 
and sisters is reflected in the strong decisions of 
the Government to root out German influences from 
the metal and other trades, in the sweeping de- 
clarations that have branded firms Enemy ” in 
spite of their having works in England, and in the 
determined prosecution of those guilty of trading 
with “ enemy firms." It is not for us to say how far 
there has been excess of zeal in developing this 
policy. The Colonies are quite capable of conduct- 
ing their own affairs. They know the extent of the 
evil, and at close quarters are familiar with local 
circumstances and many things that we cannot ex- 
pect to know. -But such views as reach us here 
leave room for no misunderstanding. Whatever 
freedom they may have granted the German trader 
in the past—and they have to confess that they have 
welcomed him pretty cordially—they don’t want to 


touch him or his goods with a long pole now, and they 


won’t—if they can get what the market wants from 
anybody else at a reasonable price. They may put 
a thumping big tariff on goods from Germany and 
Austria in the future—it will have to be pretty big 
to be prohibitive for certain lines unless we change 
our ways and manage to manufacture more 
cheaply; they may buy from or through present 
neutral countries; but if their existing mood 
continues, the German importer will not be able to 
trade there without a mask, if there is a ghost of a 
chance of what the market needs being obtained 
from somebody else. Their desire is to produce 
their own manufactures if they can manage to 
do so economically. In a small way it has been tried 
for half a dozen electrical lines, but as things are, 
and are likely to be, the demand is too limited to 
assure a continuous production at acceptable prices. 
The new policy in regard to metal supplies mav have 


. importere generally are accommodating themselves to the 


a bearing on this aspect of the matter of Australian 
industry, but there is no reason for allowing this 
possibility to affect us in our efforts to supply the 
needs of the market: Having thus generally intro- 
duced the matter, we may get down to the details 
of the present position as they are set forth for our 
guidance in the report prepared by H.M. Trade 
Commissioner in Australia, Mr. G. T. Milne, for 
the year 1914. The report has just been issued by 
the Board of Trade, and we.have selected such parts 
of it as we think should be of interest to electrical 
manufacturers, traders, and contractors : — 

A review of the financial position of the 
country revealed conditions of exceptional 
strength, and, apart from the disturbing 
| factor of drought, it is doubtful if any 
other country in the world was so well prepared to withstand 
the economic effects of war as Australia. The possession by a 
people, numbering about five millions, of gold reserves amount- 
ing to between 440, 000, 000 and £50,000,000 sterling is prob- 
ably unique. The outbreak of war affected prices in lines of 
business where stéctks were low. Local manufacturers have 
suffered inconvenience to some extent in obtaining supplies of 
raw or semi-manufactured material, particularly where they 
had been depending on Continental sources of supply, but 


The General 
Position. 


new conditions, and goods formerly obtained from Conti 
nental countries now engaged in the war are being supplied 
by the United States, Japan, or the United Kingdom. 

The following table shows the value of the importe in 
1913 and 1914 of engineering and allied goods : — 


| ° 1913. 1914. 
Bar, rod, etc.; blooms, slabs, etc.; £ £ 

girders, joists, et 2, 201,000 1,631,000 

Galvanised plate and sheet 1,943.000 1.969.000 
Pig and serap .......................-. sects 318,000 301,000 | 
Machines and machinery (all kinds | 
except agricultural) 4°789,000 5,016,000 | 

Metals, manufactures of, dutiable ...... 2,201,000 2,594 000 

Railway material, rails, and fishplates 1,282,000 . 1,479,000 

Tools of tradrmee.. а. 651, 609,000 


Data for 1914 as to countries of origin 


German are not yet available. In the five years 
and other ending November, 1913, the importe of 
Competition. manufactured merchandise in which the 


United Kingdom meets with competition 

from foreign countries have grown from about 404 millions t» 

about 604 millions sterling per annum, representing over $ 
per cent. of the total imports. 

The shares of the three countries chiefly interested in the 

import trade were as follows :— 


1909. 1913. 
| & & 
United Kingdom лл... 25,710,000 38,285,000 
f eee c durus ELA 4,464,000 6,886,000 
United States 4,135,000 7,125,000 


These figures show how foreign compctition hae grown even 
in a market pre-eminentfy British in sentiment. 

It is notable that, while imports of 
American manufactures have been steadily 
increasing from year to year, the sales of 
Australian produce in the markets of the 
United States have been relatively small. The latter is due 
partly to lack of direct shipping facilities, and also to .the 
American import duty on wool and meat (now removed). Оп 
the other hand, the tonnage of vessels flying the German flag 
entered and cleared at Commonwealth ports, rose from 633,00) 
tons in 1905 to 1.211.000 in 1913. Favourable conditions of 
exchange having once been created, by the development 6 
the German market for Australian wool and metals, the 
activity of German manufacturers seeking a market for their 
products has been intensified from year to year. 

The German Government's part in this trade campaign bas 
included : The appointment of official representatives to foster 
trade; low railway rates for export; co-operation between 
manufacturers and banking institutions, and also among the 
manufacturers themselves; export bounties. 

| In distributing their products, German 


American 
Manufactures. 


German manufacturers have not relied on such 
Efforts chance orders as might reach them through 
to Please. shipping houses in Hamburg, Londoh, or 


other centres, but, by means of effective 
local representation in the Australian market, have been en- 
abled to keep closely in touch with ats requirements to an 
extent that would be quite impossible had they relied on 
shipping-houses спу. When breaking new ground, they have ' 
displayed readiness to comply even with the whims of their 
customers; but of recent years they have not been quite 8 
ready to abandon standardised forms as previously. The c.l. 
quotation has been featured more extensively by~Continental 
firms than by British. The effect of the freight rates of 
British railways and British-owned steamship linee has been 
such as to involve loss of orders to our manufacturers. 15% 
condition will continue to operate adversely to British industr* 
and commerce until the individual interests of the manufac- 
turer and those of the railway company dnd shipowner 1 
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brought into close co-operation, The success of German manu- 
fucturers has been contributed to by close attention to such 
details as packing, finish, and appearance, and by showing 
greater readiness than their competitors to sell goods on con- 
signment on attractive terms. In heavy lines, e.g., electrical 
machinery and railway material, lower prices, combined with 
a guarantee of quick delivery, have enabled them to secure a 
strong hold in the Commonwealth market. 

The opportunity for capturing the Aus- 


Japanese tralian trade formerly done with Germany 
and Neutral has been seized by the United States and 
Activity. other competitors. In industries where 


quick delivery of a given order may be 
essential, such as in the engineering, and machinery trades, 
there is a likelihood that orders which under norinal conditions 
might be placed in the United Kingdom will be placed with 
foreign manufacturers. The representatives of American, 
Swedish, and Japanese manufacturers have displayed increased 
activity since the outbreak of war. Even‘before then the 
United States might be regarded as Great Britain's most 
formidable all-round competitor in the Australian market. 
Now their share in the imports of machinery represents one- 
third of the total imports under this heading. Swedish manu- 
facturers are exercising care in the selection of special repre- 
sentatives for the sale of their products, and are participating 
in the growing market for oil engines and other power plant. 
Their imports also include telephones, electrical fittings, and 
lomps. Japanese manufacturers are apparently determined to 
enter the Australian market for electrical machinery and 
appliances. Formerly their activities in the electrical trade 
were limited to porcelain insulators and a few glassware 
fittings; now they say they are ready to quote for motors, 
generators, transformers, water turbines, wires, and cables, 
as well ae telephones and telegraphic apparatus, certain kinds 
of measuring instruments, and dry cells, They are issuing 
well-illustrated catalogues, some of which are printed in Eng- 
land with quotations in British currency. 
Purchases of material and machinery by 
Public ublic bodies in Australia,, whether Federal, 
Contracts. tate, or municipal, are usually made by 
| tender, although in some cases purchase is 
by indent. When such is procurable locally, the term within 
which tenders are returnable is short, but when what is 
required has to be imported a longer term is generally stated. 
It is a matter of complaint among engineering firms, however, 
that in eome instances the term stated is too short to enable 
the local agente for firms at home to communicate with their 
principals, except by cable. In the case of a lengthy specifica- 
tion this is impracticable. Most of the public departments are, 
however, willing to extend the term for returning tenders on 
proper representations being made. By far the greater num- 
ber of public bodies in Australia adhere to the practice of 
having one of their own officers as eole judge in case of dis- 


putes. Contractors urge that such a provision is unfair, as it: 


violates the principle that no one can be judge in his own 
cause, that it tends to restrict competition, and is thus con- 
{тагу to the interest of the tax-paying community. The view 
of the Victorian Railway Commissioners is that long experi- 
ence has demonstrated that independent arbitration has led 
to abuse by giving occasion to unjust and excessive claims. 
It appears doubtful whether the Commissioners will see their 
way to making the desired modification. 

For the manufacturer to rely exclusively 

Representation. on euch orders as may reach him through 

shipping firins or merchants is to do him- 
self and British industry less than justice, as while business 
can doubtless be secured by this somewhat passive method, 
its volume will compare unfavourably with the more direct. 
active method of local representation. Many manufacturers 
are deterred from making appointments of agents through the 
difficulty of securing the services of really reliable firms under- 
taking work of this kind. Where a large firm contemplates 
the appointment of an agent it will probably find that the 
best, and, in the end, most economical, course to follow is to 
send out one of its partners or responsible officers with full 
power to do what is necessary after investigating the market. 
It may in some instances be found advisable to send out a 
representative from the home firm to act as resident general 
representative, whose duties will mainly consist in the super- 
vision of the agents whom he may appoint in the various 
States. In the case of smal! firms. who manufacture lines 
more or less closely allied, but which, do not clash. it should 
be possible for them to co-operate in such a way as to secure 
jointly the benefits of local representation. Satisfactory 
arrangements for representation are often made with partners 
or responsible officers of Australian firms visiting the United 
Kingdom for the purpose of securing agencies. and discussing 
business policy with their principals in the agencies already 
established. 

Firms communicating with the Trade Commissioner in 
regard to the appointment of an agent will save time. and 
facilitate the work of finding a suitable representative if they 
will indicate clearly the nature of the proposed agency, its 
scope. and duration, whether any business has been done with 
the Australian market through shipping houses in London. 
whether the manufacturer has been previously represented in 
Australia, and if so, by whom. Indications regarding the basis 
on which commission will be paid. and as to travelling and 
advertising expenses, catalogues and other trade literature will 
be helpfal. 


In order to ascertain what justification, 


Treatment if any, there is for the etatement that 
of Agents: British inanufacturers are not so liberal as 
The Old their foreign competitors in the matter of 
Complaint. commission, travelling, and advertising 


Я expenses, etc., and in order to form a 
comparison of British and foreign methods regarding agency 
representation generally, the Trade Commissioner recently 
issued a circular letter accompanied by a schedule of specific 
inquiries., The replies received from several of the more 
important firms are summarised shortly below. The observa- 
tion is still made that British manufacturers do not study 
local requirements so closely as their foreign competitors. 

Commissions.—Most firms representing engineering and 
machinery manufaeturers say that the commissions paid by 
Continental and American firms to their agents are, as a rule, 
higher than those paid by British firms. Foreign firms appear 
to offer larger discounts from their price lists where goods are 
sold to the agent outright, or on consignment, than do 
British. On the question of commission on indirect orders, 
the predominating practice with British and American firms 
is that the agent is covered. A machinery house, however, 
says that American and Continental firms do not readily 
agree to this; and another large engineering firm considers 
the treatment received from German and American firms in 
this respect is better than from British firms. More than one 
firm complain that their British principals hold that as thev 
ean themselves do business with the Agents-General of the 
Australian States in London, they are not obliged to pay 
commission to the Australian agent. 

Travelling Erpenses.—Both Continental and American firms 
are reported to be more liberal than British. ТЬе latter in 
many cases appear to make no provision whatever for tra- 
velling expenses to the agent, while the former in some 
instances allow £100 to £200 per annum. With regard to 
the allowance by the agent to his travellers, £1 per day, plus 
steamer and railway fares, appears to be usual. 

The criticism of British firms under the 
Catalogues heading of catalogues is well summarised 
and by a large firm dealing in electrical appli- 

Consignment ances in the remark that, as а rule, Conti- 

Agencies. nental and American catalogues give more 

eu. information about the goods than the 
British, and are more frequently renewed and brought up to 
date. Continental firms favour this form of agency more 
than either British or American. Continental firms are 
always ready to send consignment stocks, and go out of their 
way to look for business on the quasi basis, that is, to secure 
themselves by sending stocks out to be paid for. when eold. 
and not later than, say, 12 to 18 months from date of ship- 
ment; again, they often send out goods amounting to a cer- 
tain sum to be paid for against documents, and they duplicate 
the order or goods to an equal amount to be sent out on 
consignment. | 
(То. be continwed.) 


CORRESPONDENCE. 


by un after 5 Р.м. ON TUESDAY cannot appea 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Trade with Russia, and the Metric System. 


Referring to your article ‘‘ Decimal Coinage and the Metric 
System, the views of Englishmen abroad, who buy practi- 
cally solely from home, may help a little in assisting you in 
bringing about a reform which is very necessary if we are to 
keep our position in the foreign markets, and not lose again 
the tremendous advantage which is at present ours—a desire 
on the part of foreign countries, allied to our cause, to make 
purchases in England. 

As we are at present in Russia, our remarks wil more 
especially apply to this country, where there 1s a market for 
all classes of machines and engineering specialities, besides 
other articles, of proportions little dreamed of at home. 

Dealing with your questions in order :— 

1. Yes! We employ the English system with England. 
metrid system with Germany, France, Switzerland, and Scan- 
dinavia, and mostly with clients here, although the Russian 
Ineasures are used in corresponding with places where there 
is a possibility of the metric system not being in force. 

2 (a). Yes. 

2 (b). Yes. 

3. Yes. 

4 (a). Most emphatically. 

4 (b). Most emphatically. Е 

The Change.—Anyone who has ever used the metric вузќеш 
for money or measures will affirm that the saving in labour 
is infinite, and the possibility of error greatly reduced. It is 
a fact that inability to handle our weights and measures and 
money loses hundreds of, thousands of pounds of orders yearly 
to the old country, and during this period of the war, when 
so many firms here have. been purchasing from England, we 
have been asked so often what is a yard" that we have 
duplicated a list of English weights and measures and trans- 
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lated them into the metric and Ruseian systems and given 
them to cliente. 

It may perhape help some readers to realise the difficulties 
of the foreigner if we give you a simple example of how a 
subtraction в made :— | 

Price, £5 12s. 7d.; discount (вау), £1 16s. 114. 

This is the way a foreigner does it on paper :— 


£4 31 19 
и £1 16 11 


43 15 8 


Imagine the possibilities of error, and his efforts to arrive 
at the top line correctly ! 

Disorgunisation Due to the Change.—The writer served part 
of his time in an English works, and went direct from there 
to a German establishment, and in less than a week was as 
much at home with millimetres as with sixteenths of inches. 
At that time the South of Germany had not quite forgotten 
the numerous sizes of inches that had existed, but no trouble 
was ever experienced in workmen adopting the metric sys- 
tem, and Englishmen will eurely not say that they would be 
less adaptable. 

Quoting in Foreign Moncy.—It is often stated that were 
manufacturers to пе in foreign money, they would practi- 
cally become speculators on the rate of exchange. We have 
found that in normal times the rate of exchange varies во 
slightly that the variations balance themselves in the course 
of a year, and in the event of a large order, most banks are 
always prepared to give a forward quotation, relieving the 
manufacturers of worry on that head. If the Germans were 
able to quote in foreign currency, why not England 

Delivery.—English manufacturers quote usually franco 
works or f.o.b. English рогі, more often the former. In our 
experience we find it pays handsomely to quote delivered at 
the purchaser's mill, and we not only almost invariably obtain 
the order against a competitor quoting franco their works. 
but obtain a price much higher than the competing firm. 

It may be argued that it is impossible for the manufacturer 
to calculate duties, cartage, freight, etc., but it is infinitely 
more difficult for the client, and he is less inclined to take 
the trouble when someone else (usually a German salesman) is 
prepared and willing to do it for him. 

It is a simple matter to obtain quotations for freight to 
any port in the world from any place in England. Any ship- 
ping agent will quote. | 
Duties can be reckoned from the tariffs published in Eng- 
lish; any clearing agent here will quote for clearing and 
delivering to any town, and anyone who would be prepared 
to go to the trouble would experience a pleasant surprise. 

Of course, a live salesman on the spot will usually beat a 
quotation by letter, and therefore the most businesslike 
method of obtaining foreign orders is to appoint good agents, 
but they must be good. 

A mistake often made by English firms is that they appoint 
an agent on the strength of his letter-head, without troubling 
to put him through an inquiry agency or making some in- 
quiries as to his abilities to influence business. 

Collection of Accounts.—English practice demands cash 
against documents at an English bank. This is extremely 
difficult for a foreign purchaser, and except that there is a 
slight delay in obtaining the actual cash, there is no disadvan- 
tage in collecting through a bank in the town where the 
clients reside, there being a sufficiency of first-class banks 
having branches everywhere. 

Stamp Duties.—One of the details which cause а good deal 
of trouble here is the stamping of accounts. All accounts 
when sent out must bear the following duty stamps:— . 

When goods are purchased by retailers, 10 kopeks for every 
100 roubles, say £10. | 

When purchased for own use, 50 kopeks for every £10. 

These stamps. called Gerbovoie Stamps, may be purchased 
at any Consulate. If these stamps are not on the accounts 
we are liable to a heavy fine, and are precluded from annulling 
stamps ourselves if we put them on; and in any case, this 
would be а heavy tax on a reseller, as he has to pay the 
higher duty on his own accounts. 2 

All firms in Germany before the war adhered to the regula- 
tions; but, with the exception of one or two, it is а custom 
unknown to English firins. 

John A. Merrett, 


Merrett & Jones. 
Petrograd, October 17/30th, 1915. 


Decimal Coinage and the Metric System. 


Your very able article on the metric system of measure- 
inent is most interesting; but I fancy that, so far as manufac- 
turers are concerned, you are preaching to the already con- 
verted. The difficulty does not lie with them, but with their 
customers, the general public. 

In our own case, we have to keep two sets of figures in 
vogue. Lists and quotations have to be given in metric 
notation to customers in foreign countries, whilst another set 
of figures has to be employed in this country and the British 
Dominions overseas. | 

Naturally, we should be only too pleased to avoid this 
double work, apart from the waste of time to which you call 
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attention in your article, resulting from our present incongruous 
assortment of weights and measures. But those into whos 
hands the goods ultimately come are used to thinking in terms 
of inches and pounds, rather than in millimetres and kilos, 
useless to them. No expression of opinion, therefore, on the 
part of manufacturers can ever result in the general adoption 
of the metric system in this country. 

The only hope for such a salutary change appears to гең 
upon Government action, short of which nothing will prevent 
the average buyer from insisting upon the continuance of a 
system to which he has grown accustomed. 

If, after a certain day, it were made obligatory upon il! 
traders to sell only by metric measures, their customers woul! 
be forced to adapt their mental vision to these; and though 
certain difficulty would naturally occur at first, it would be « 
small matter in comparison with the saving of time which 
would very quickly be effected. The difficulty would, more- 
over, be greatly discounted by the fact that, during the репо] 
of probation before the law came into effect, the public would 
have been forced to take cognisance of the new measures, and 
have accustomed their minds to grasping what they looked 
like in practice. Once this result has been achieved, and they 
are able to think in the new terms, there would be no furthe: 


difficulty. 
Chas. H. Elliot. 


Managing Director, 
The Associated Battery Со, 


London, S. E., November 16th, 1915. 


J. 4 


An incidental advantage of the adoption of the metric 
system, which you are so ably advocating, and of a decima! 
coinage, whilch is its proper corollary, 18 the facility given 
for the use of adding machines, which type and sum any 
reasonable number of items without mental exertion, or пее! 
for checking, in a small fraction of the time taken by the 
most expert caster. | 

In one concern, known to me some 10,000 consumer: 
accounts, up to £2,000 wages and salary payments. and а 
large number of other receipts and payments have to be dealt 
with every month, the work including the dissection and 
allocation between various departments, and all the various 
revenue and capital accounts for the preparation of complete 
monthly balance sheets. Thanks to the use of metric measures 
and a decimal coinage all the casting of this mass of figure: 
is performed by three adding machines, at a saving of time 
and clerical labour that is hardly calculable. 

Similarly, the use of slide rules and logarithms is greuuy 
facilitated. It is true that by decimalising our British measure: 
and money euch aids can be utilised, and, personally, I find 
jt worth while to do this in the preparation of estimates, the 
summing and dissection of wages and costs sheets. etc., when- 
ever a large number of items have to be dealt with; but the 
conversion takes time, has its own risks of error, and thé 
processes are not readily checked or acceptable to auditor: 
and others who etick to British ways. Of course, there are 
many accountants in our Jeading firms of auditors who are 
familiar with decimal methods, but they all want money 
values in £ в. d, when it comes to auditing. 

It is difficult for anyone who has not worked with both 
systems to realise how much unnecessary mental drudgery 
and clerical labour is entailed by our measures and coinage. 
May your powerful advocacy help to bring about this much- 
needed reform. 


Henry M. Sayers. 
London, S. W., November 16th. 1915. 
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The Institution and Alien Enemy Members. 


It is to be regretted that the President and Council of the 
Institution of Electrical Engineers have not seen their way 
clear to make known the attitude they intend to adopt wish 
respect to subscribers to the Institution who are of alien 
enemy origin. 

One сап only imagine that the Council either is unmoved 
by the continued outrages and barbarities committed by cour 
enemies, who week by week add further gruesome details t« 
the same, or that the subtle influence which is known te 
have been at work to nullify the movement towards the excli- 
sion from the Institution of members of alien enemy origin 
has been successful. It is hoped, however, out of respect to 
the hundreds of subscribers who are offering their lives for 
their country, that if the Council refuses to take the necessary 
steps (even if it needs a general meeting or plebiscite te 
amend the rules and regulations and by-laws of the Institu- 
tion) to enable aliens to be removed from the roll of member:. 


these brave men, upon their return, will refuse to continue 


to belong to an institution which has so failed in ite duty t 
them. 
Station Engineer. 


The exclusion of men of alien enemy birth from the 1n:t- 
tution of Electrical Engineers is a matter on which numbe* 
of electrical engineers hold very strong views, and resolution: 
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have already been passed by representative bodies and for- 
warded to the Institution, but, judging from ре experienoe, 
.the Council may be expected to sit tight and let the agitation 
die down. Their position is a very strong one; in the ordinary 
course of events vacancies on the Council are filled by their 
own nominees, because, although great dissatisfaction is con- 
stantly being expressed at their policy, or want of policy, not 
only by individuals but by representative organs of the 
electrical industry, the opposition cannot be easily organised 
to make its weight felt. The only time that the Council of 
the I. E. E. took any notice of the wishes of the rank and file 
was when they wanted to increase the subscriptions. Then, 
and.not till then, did the provincial members, who formed 
the largest proportion of the membership, get their long- 
standing grievances redreseed. The application of that leseon 
is obvious: If all those members who resent the lofty disdain 
with which the Council regard any suggestions made to them 
will hold up their subscriptions (and the subscriptions can be 
held back for two years without loss of membership), then 
something is bound to happen. ‚ 

This is quite a feasible method of protest, for, quite apart 
from those who want the German excluded, there must be 
hundreds who feel that it would do the Council good to be 
made aware that they are not irresponsible demigods, but 
the elected executive committee of the electrical industry in 


the British Empire, and that it is their duty to study and 


work for the interests of the profession which they represent. 

There promises to be a severe commercial war between 
Britain and Germany, when Germany may be expected to 
use any weapon, however unworthy, and the revelations of 
German activity in the United States should open the eyes 
of the Council to the danger of allowing men of German birth 
in any way to influence the policy of the I.E.E. 

It was stated on good authority recently that the proposal 
that members should write direct to the Secretary of the 
I. E. E., stating their views on this subject, was not feasible, 
for the German influence was so strong that large numbers in 
British manufacturing firms would be victimised if they ex- 
pressed their views to their own Institution. If this is true, 
it is a scandal that should be righted at once. Perhaps those 
who can speak with first-hand knowledge would let us know 
through the columns of the Review if this is really the case, 
во that when January Ist arrives, and the subscriptions are 
due, there may be a large number who are ready to do thei 
bit to compel the Council to put their house in order, an 
either act promptly, or, if their hands are tied, to take a secret 
vote of the members and carry out the wishes of the majority. 


Another Station Engineer. 


If anyone is confusing the issue, it is Another Station 

ngineer," as my letter was a plea for standing, by our 
obligations (in the form of '' Scraps of paper) and for fair- 
play. In no possible way can my letter of October 26th be 
read as indicating ‘‘ that naturalisation papers carry the right 
of membership of the I.E.E., and that expulsion from the 
I.E.E. carries with it the denial of British citizenship," and 
I must decline the honour which '' Another Station Engineer 
would confer upon me of deciding what does constitute the 
right of membership of the I. E. E., even for naturalised 
British subjects. My points are quite clear :— 

(a) That we should honour ''Seraps of paper in the form 
or naturalisation papers. 

(5) If the members of the Institution, after all, decide upon 
some action, that each case should be treated on its mefite. 

As an illustration, I may say that only to-day an elderly 
Lancashire man, who was caught in Germany when the war 
started and who was released last week as being of no military 
value, called in to see me with a message of goodwill from 
a German-born naturalised British subject. who was also 
caught in Germany at the commencement of the war and has 
been interned there. together with other German-born 
naturalised British subjects, ever eince. 

A. M. I. E. E. 


November 15th, 1915. 


Who Will Assist ? 


I am trying very hard to get a temporary position for a 

gian engineering merchant who had a large business in 
Antwerp, but fled with his family to this country prior to 
the German occupation. 
‚ He has had a good deal of experience in the sale of engineer- 
ing and electrical specialities, and, in addition to having a 
first-rate knowledge of Continental commercial matters, he 
speaks English, Flemish, Dutch, and French. 

I feel certain that with his experience and knowledge he 
should be able to find a position in one of the engineering 
establishments of this country. 

I shall be glad to give complete details in regard to this 
gentleman, who occupies an unimpeachable position. 


H. Scholey. 
56, Victoria Street, S. W. 


Electrically Heated Soldiers. 


I валу an item of news in the Daily Express, this being 
copied from a German paper, and as a good many people are 


` 


it is useless to confuse it by contendin 
. who have received a training in electrical engineering should 


letter, I must confess that 


: attention to the 


fond of apologising for the Germans, and eaying what wonder- 
ful ple they are, I thought that after reading thie you 
would no doubt think the same thing, as I think that for 
costs of production of energy the ''Point Fives" are quite 
eclipsed. It is no doubt interesting from one point of view, 
that if the Germans are applying this treatment to all their 
eoldiers there will be no need for further fighting, provided 
they use a suitable heating element for the purpose of 
abeorbing the power mentioned. 

The paragraph is with reference, to a type of clothing to be 
supplied to the German army, with wires interwoven with 
the cloth, and current supplied to these wires for the purpose 
of keeping the individual soldier warm. The paragraph reads 
as follows :— 

“The heat may be regulated from 30 volts to 250 kilowatts, | 
the coet of the apparatus being 8d. for each man, and the 
cost of working 14d. per hour.’ 

R. Falshaw. 


Harrogate, November 18th, 1915. 


A Contractor’s Complaint. 


I was interested to read the letter in your issue of the 12th 
from J. S. L.“ He touches on a point which never appears 
to have had the attention it deserves. : 

I refer to the custoin of giving full trade discounts off lamps 
to people who have no right at all to receive them. Your 
correspondent does not quite graap the pont as it is quite 
in order for an ironmonger to receive trade terms. The basic 
principle underlying discount is that it should only be given 
to retailers who depend on their discount for their gross profit. 
Apart from retailing, trade discount has no meaning. 

Whenever questions of discount arise, that is the point, and 
that only persons 


be given discount, for we see exactly the same argument 
arising in the case of a great number of wholesale firms who 
give discounts to people who are not in the trade, and eay 
that they do so because these people employ their own elec- 
trician, e.g., picture palaces, large factories, etc. Of course, 
this is utter nonsense, as the lamps are not for resale, and 
i$ i8 this kind of nonsense that electrical contractors have 
been swallowing for some time. 

The question 18, what is being done? and I think it would 
be extremely useful to have a letter from a responsible mem- 
ber of the Electrical Association published in these columns, 
so that the ordinary mortal can have some idea of the attitude 


. of the Association. 


In regard to the second paragraph in your ео 

cannot hold him blameless if he 
allows his business to be snapped up by cycle agents: but 
why not mention the name of the wholesale house referred to? 
If we knew who it was, we could act accordingly. 


A. W. Kimber. 
London, W., November 17th, 1915. 


(Our correspondent suggests that the point in question has 
never had the attention it deserves; he is evidently unmindful 
of the repeated and prolonged discussions on this subject in 
aur ) Correspondence" columns in past years.—Eps. ELEC. 

EV. 


The Tungsten Lamp Association. 
A number of your correspondents have recently called 
act that members of the Tungsten Lamp 
Association were furnishing incandescent lamps to the Elec- 
trical Co.. Ltd., and the A.E.G. Electric Co., Ltd. The facts 
are as follows :— | 
By an agreement dated June 20th, 1918 (over а year prior 
to the outbreak of war) between the members above men- 
tioned and the Allgememe Elektricitäts Gesellschaft, of 
Berlin, the Electrical Co., Ltd., and the A.E.G. Electric Co.. 
Ltd., it was recited that an Order of the Chancery Division 
of the High Court of Justice had been obtained, dated May 
Ast, 1912, whereby, amongst other things, the validity of 
Patent No, 93.899” of 1904 was certified, and that the Allge- 
meine Elektricitats Gesellschaft were manufacturing in Ger- 
many incandescent electric lamps and importing the same into 
the United Kingdom, which lamps, in view of said Order, 


were infringements of said patent. and in order to induce 


atent-owners to refrain from taking proceedings against the 
rman company and its English offshoots it was agreed 
between the parties :— 

(1) That the Allgemeine Elektricitáts Gesellschaft, the Elec- 
trical Co., Ltd., and the A.E.G. Electric Co., Ltd., would not 
import into or sell such lamps in the United Kingdom. 

(2) That the Allgemeine Elektricitits Gesellschaft would 
pay damages for such lamps as had already been shipped into 
the United Kingdom (which damages were duly paid). And 

(3) That the Electrical Co., Ltd., and the A.E.G. Electric 
Co., Ltd., would purchase from certain manufacturers in 
England such lamps as they might sell in the United King- 
dom, which lamps the manufacturers agreed to supply. 

So long ae the laws of Great Britain remain as at present, 
these members of the Tungsten Lamp Association are bound 


E 
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under said contract to supply to the above-named companies 
lamps for sale in Great Britain. Unless, and until, the law 
13 changed, these members of the Tungsten Lamp Association 
are powerless to do otherwise than carry out a contract which 
the.laws of Great Britain hold to be valid. This position is 
clear to any correspondent who is cognisant of, or refers to, 
the “Trading with the Enemy " Proclamation of September 
. 9th, 1914, Clause 3, or the case of the Continental Tyre and 
Rubber Co. v. Tillings, and v. Daimler Co., decided by the 
Court of Appeal about February last. 
| W. С. Fisher, 

Secrétary, Tungsten Lamp Association. 

London, E.C., November 23rd, 1915. 


ELECTRICITY SUPPLY. 


(Abstract of inaugural address delivered by Мв. С.Р. SPARES, 
President, to THE INSTITUTION OF ELECTRICAL ENGINEERS, 
| November 18th, 1915.) 


(I) Errect oF LEGISLATION. , 


No industry received earlier recognition by Parliament than 
that of electricity supply. | 
encouraging private enterprise were disregarded. In the case 
of gas supply, after competition had been tried over a long 
period, monopolies were granted to private enterprise to supply 
gas over large areas, the price being controlled by a slidin 
scale connecting the price of gas and dividends. This metho 
of operation has resulted in the greater part of the Metropolis 
being supplied by two gas companies representing the amalga- 
mation of 19 smaller undertakings (the Gas Light & Coke Co. 
supplying ип area in and around London of 125 square miles, 
froin six main stations all supplied in bulk from the main 
. down-river station at Beckton, 12 miles from the centre of the 
Metropolis). Under this method of control, gas is supplied at 
a low price, at the same time allowing: the gas companies to 
earn such dividends that there has been little difficulty in 
financing the undertakings. | 

In spite of this precedent, Parliament in passing the Electric 
Lighting Act of 1882 decided that the unit of area in the case 
of our industry should be a parochial one. In consequence 
of this enactment, by the end of 1888 public supply was being 
given by only three companies under licences in Great Britain, 
and no supply was being given under any Provisional Order. 

The effects of legislation in thus stifling the new industry in 
Great Britain were far-reaching. Our American and Conti- 
nental competitors seized the opportunity to forge ahead in 
developing this new industry, which they had placed on a 
successful commercial footing. In the meantime, manufac- 
turers in Great Britain, unable to proceed with the equipment 
of undertakings operating under statutory powers, had either 
to turn their attention to the equipment of separate works 
with lighting and power, or to operate without statutory 
powers by using overhead wires, permission for these being 
secured by private wayleaves of uncertain tenure. By this 
method of development the electric supply industry was started 
on unsound lines in this country, and the effects of this false 
start are still felt. | 

The Act cf 1888 modified the Act of 1882 in four important 
particulars, but in spite of many efforts another 21 years had 
to elapse before further general legislation was secured. 

It was not until 1908, when the companies obtained the 
right of association under the London Electric Supply Act, 
that the London County Council were constituted as the 
Purchasing Authority for the whole of the company under- 
takings in 1931, 
authorities. 

While immense trouble was taken in settling the method of 
gupplying London in detail and in dealing with all local 
questions, the more important question of supplying London 
as a Whole was disregarded. 


(IT) ELECTRICITY SUPPLY IN THE METROPOLIS. 


Unfortunately, owing to the legislation previously referred 
to, this area has been subdivided between so many electrical 
undertakings that the question of general supply cannot be 
considered from an engineering noint of view. The present 
position arises through a series of initial mistakes, and future 
improvement is more a matter of adjusting numerous muni- 
cipal and other vested interests than an engineering question. 

Owing to the difficulty of co-ordinating the many separate 
interests created by the Acts of 1882 and 1888, and the fixed 
ides of our legislators that all interests were subservient to 
the interests of local authorities, no serious attempt to rectify 
this chapter of errors was made until 1904-5, when Mr. Charles 
Merz bronght forward his epoch-inaking scheme to provide 
for the future electricity supply of this important area. The 


mein outlines of this scheme were :— 
The erection of three main power stations to supply the 
Metropolis. 


(a) Tn bulk to the authorised undertakers then existing; 

(%) Rnilwaxs, tramwavs, and large consumers; 

(c) Power in detail. and lighting up to 20 per cent. of the 
total supply to individual consumers. 


Unfortunately, the advantages of 


in substitution for the separate local , 


A maximum price of 144: per unit; dividends on a «ё: 
scale depending on the average price (the average price tak: 
as id. per unit, with a standard dividend of 8 per cent.): 
the average price exceeded ld. per unit no dividend. 

While Mr. Merz succeeded in getting the Bill of the Admiri.. 
trative County of London Co. passed by Committees of bii 
the Lords and Commons, finally securing during the inqu:. 
the adhesion of all the companies and several of the importa: 
local authorities in the area, the great length of the mqur 
left only three days for the final stages (usually formal) in t 
Commons. The activity of à few private members sealed t 
fate of this Bill and, notwithstanding the general benefits thi: 
would have resulted, the clock was again set back, certain: 
for ten years, the further expansion of the individual unde. 
takings rendering the su ul development of any comp. 
scheme: more difficult and more expensive each eucceed:: 
year. . 

Six years after the passing of the 1888 Act, ten supply cx. 
panies were operating in the Metropolis, and it was not unt! 
these undertakings had been established by private enferpr« 
that the local authorities, who had had it in their power sir: 
1882 to secure perpetual rights to supply their own arei 
commenced their operations; in fact, 12 years after the passa: 
of the 1882 Act only one local authority was giving a supp; 
in the Metropolis. 

Progress during the first six years after 1888 was at tw 
rate of 2.3 million additional units sold per annum; durt: 
the next ten years 12 million additional units per annum; u 
during the last ten years 20 million additional units = 
annum, although the use of the more efficient metal-filam-:: 
ар increased the light obtainable per unit more than thre- 
old. | 

The density of the sales for general supply in the Mer- 


polis. apart from those for traction, is now about three milk 


units per square mile, 45 million units being used annu; 
per square mile in the area of densest demand. 

General supply is now being given in the Metropolis (27 
area of 117 square miles) by 38 separate undertakings, а 
traction supply by 10, there being 48 power stations, ani ^ 
different frequencies of supply. 

In view of the successful results obtained in this cour: 
outside the Metropolis by concentration and the recogni 
practice of the rest of the world in allowing one authoi5 
to operate over a large area from a minimum number of рст" 
stations, there is little to be said on Ње London question frc: 
an engineering point of view; but in spite of the extrem: 
difficulty in carrying through any scheme dealing with tk 
whole area, it is clear from the results obtained elsewhe» 
that London will be divided eventually for electricity-supp: 
purposes into a reasonable number of areas, even if a scher: 
embracing the whole Metropolis is not carried through. 

The two main difficulties to be met when approaching 05 
matter from an engineering point of view are as follows. 

1. Owing to the large sums invested by a number of separ 
undertakings in small power statione and special distributi: 
systems, any comprehensive scheme must suffer a disadvat- 
tage in the first instance due to the added cost of— 

(a) New high-pressure network, and | 

(b) Cost and loss in conversion plant. 

From past experience distributing systems have been tr 
only part of a supply undertaking which has not shown ser + 
obsolescence, and there is now every reason to consider ti 
return of the necessary expenditure in any new high-pressure 
network over a period sufficiently long to allow the uniz- 
taking to develop, rather than to look on the immediate 
result. 

2. Reliability of supply ів of the first importance and“ 
far greater importance than the provision of a supply 2: ' 
minimum cost. It is, therefore, argued that it would t 
unsafe to supply the Metropolis from a few stations, spe.“ 
objection being taken to any scheme which commence t 
adding one new power station of considerable magnitude. 

It will be agreed that adequate safety сап be secured w^ 
far less than the present number of power stations 6» = 
number), and as most of the individual undertakings 2" 
being supplied by a single power station unconnected wi 
any other undertaking, the general safety of supply wel. 
be improved if the separate undertakings were inter-conne'e 
and supplied from a suitable number of modern power . 
tions, each capable of dealing with demands of not less tt: 
100,000 kw. A commencement could be made with one stat“ 
to supplement the supply from existing stations, and as t 
less efficient of these passed gradually out of use the ma 
power station would be supplemented by a second ог іші 
stations as required. | | 

Anart from public advantages of а co-ordinated supply we 
ing in the direction of a unified system with standard pres 
cfcumnly and cf the cheanening of plant owing to the gresi 
demand for standard apparatus, and also of the lowerine 
the price per unit, there are two main factors that render 
scheme of consolidation of the first importance, na“ 
economy in fuel, and the removal of power stations frou 17 
more densely populated areas. 


(III) MAIN ENGINEERING FEATURES. mE 

Many inventions of value have resulted in impri ë 
reliability of supply and in greater economy of produ t) 

The development of three-phase transmission, with ret 
economy in first cost of generators and mains, the es, 
transformation, and the invention of the induction °°" 
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Provided a system which enabled one undertaking to serve 
every class of demand in a large area. | | 

The original alternating-current systems in this country 
were started for lighting supply, and consumers were supplied 
through overhead wires by separate transformers. To keep 
down cost and to raise the efficiency, frequencies of 80 to 
100 cycles per second were selected. Ihe choice of these high 
frequencies made the development of single-phase alternating- 
current motors almost impossible. 

Although 50 cycles has now been adopted as the standard 
frequency of supply for all purposes outside special trans- 
missions or single-phase railway work, the effect of developing 
А.С. systems on a wrong basis has not yet been eradicated. 

The general parallel working of alternators was a matter 
of difficulty up to 1889, and at that date all the alternating 
supply companies in this country operated with alternators 
supplying separate groups of feeders. No material progress 
was made in the operation of alternators in parallel as stan- 
dard power-station practice until after Mr. W. M. Mordey 
laid down the principles and demonstrated the theory by the 
practical parallel working of the alternators of his design. This 
pioneer work of Mr. Mordey at once had a far-reaching effect 
on power-station design and methods of working. It improved 
the reliability of the supply and lowered the operating cost by 
enabling the running plant to be worked at its most economical 
rating; it also showed the possibility of converting single- 
phase alternating currente into continuous currents by the use 
of synchronous motor-generatora. 

The development of the steam turbine, due to Sir Charles 
Parsons, together with the ороп of superhéated steam and 
suitable condensing facilities, has entirely changed the char- 
acter of supply undertakings. It has enlarged their scope by 
increasing the possible eize of operating units, has greatly 
reduced the first cost of generating and boiler-house plant and 
buildings, and has lowered operating cost. The maximum size 
of turbo-generators is not yet in view; machines rated at 
30,000 and 35,000 Kw. are at work, while machines of still 
larger capacity are being designed. The upper limit in the 
size of generators is at present'fixed by the extent of the 
svstem to be supplied and the limitations of the method of 
control, rather than by any limitations in the design of the 
turbine or electric generator. 

The main improvement in steam-raising is the universal use 
of large boilers of the water-tube type, combined with super- 
heaters and mechanical stokers using small coal of medium 
calorific value, as compared with small boiler unite of various 
types, hand-fired with coal of high calorific value. 

rge power stations now use boilers in which the super- 
heater and economiser form an integral part of the boiler, each 
boiler on normal output evaporating up to 50,000 lb. of 
steam per hour at 200 to 250 lb. per square inch pressure, the 
&team being superheated 200 to 250 deg. F., as compared with 
boilers evaporating 8,000 to 10,000 Ib. of steam at 80 to 150 lb. 
pressure. 

The average efficiency in conversion of the heat energy of 
the coal has been raised from 65 to 85 per cent. on test and 
from 50 to 75 per cent. under operating conditions, with a 
material saving both in the cost of fuel and in labour. Also, 
due to mechanical etoking, boilers now give their full output 
efficiently and continuouslv for long periods, compared with 
the fluctuating output in the case of hand-fired boilers due to 
the necessity of cleaning fires. This factor is of prime import- 
ance in reducing the amount of boiler power required. Again, 
the use of small coal enables the entire coal supply to be 
handled mechanically, and the development of the suction 
ash-conveyor has reduced to & minimum the amount of labour 
required in the boiler house. 

As а result of the improved thermal efficiency of the boiler 
house and resulting low temperature of the gases, mechanical 
draught has become a necessity. the old difficulties of induced- 
draught plant, due to action of the hot gases on the fan and 
casing, not occurring with the lower temperature at which 
the gases are now discharged from the boiler. 

The decrease in the number of operating units and the 
simplified eteam range have directly reduced the stand-by 
losses in the boiler house and steam piping. 

The increase in size and the improved design of water-tube 
boilers and accessories have resulted in the space occupied by 
the boiler-house plant being reduced to one-fifth of that 
required for an equal evaporation of steam 30 years ago. 

The invention and development by Mr. Ferranti of the 
paper-ineulated lead-covered cable has not only reduced the 
cost of transmission and distribution, but has largely increased 
the reliability of operation. Almost all transmission cables are 
now paper-insulated. lead-covered. armoured, and laid direct 
in the ground; while for distributing purposes in the more 
central areas, paper-insulated lead-covered cables drawn into 
conduits are largely used. When it is considered that some 
40 per cent. of the capital outlav in the electric supply busi- 
ness is due to distribution. of which the cost of cable repre- 
senta the greater proportion, the importance of this develop- 
ment 1s apparent. | 

The development of the 50-eycle rotary converter hae resulted 
in reducing the snace occupied by transforming plant to one- 
half of that required by motor generators: the first cost has 
been reduced to between one-balf and two-thirds, and the 
effcienev of conversion has been raised to 94 per cent. at 
full load. 

The metering of electncitv was a great difficulty in the case 
of early undertakings. The first meter developed for con- 
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tinuous-current supply was of the electrolytic type. No meters 
were available for alternating-current systems, and electricity 
was sold by annual contract. 

Initially, the development of the continuous-current meter 
appeared to be a simpler ош than the metering of alter- 
nating currents. Now all alternating-current meters are of 
the motor type worked on the rotary-field principle. The 
absence of commutation and of collection of current has proved 
an enormous advantage in maintaining their accuracy, and 
more difficulty is now experienced in maintaining the accuracy 
of the D.C. meter over a given period than with the А.С. type. 

No method of metering energy has been brought to greater 
perfection than that for the metering of electrical energy, and 
the ease and accuracy of measurement have played a ‘great 
rt in enabling losses to be analysed and improvements made 
y increasing the efficiency of apparatus and the operation of 
the system. | 

As an instance of close calibration and accuracy over a 
ccnsiderable period, I give the reading of three motor meters. 


the power factor of the supply varying from 0.8 to unity and 
the demand from 2.5 to 60 per cent. of the rated capacity of 
the meters. 

| А Meter (1) Meter (2) Meter (3) 
Number of units registered 1,955,700 1,945,800 1,952, 
Mean reading—units ... ... „951, 
Error from mean—units ＋ 4,434 — 5,466 + 1,084 
Error from mean—per cent. + 0.23 — 0.28 + 0.05 


. The introduction of the metal filament resulted in increasing 
the c.p.-hours derived from one unit of electricity threefold, 
to 800 c.P.-houre per unit, lamps of small с.р. being manufac- 
tured for preesures up to 250 volts. 'The recent development 
of incandescent lamps with nitrogen-filled bulbs has again 
more than doubled the number of c.P.-hours obtainable per 
unit, the figure now being 2,000. "These improvements in the 
efficiency of incandescent lamps have resulted in increasing 
the standard of illumination and have largely increased the 
use of indirect lighting. i 

Although the number of units sold by some supply under 
takings showed a marked decrease when metal-filament lamps 
were first introduced, the lowering of the cost of illumination 
at once resulted in increased business, which, owing to the 
growth in the number of consumers, has placed the supply 
undertakings on a more secure foundation. r 

Another important result of the introduction of the metal- 
filament lamp is that, owing to the high temperature at which 
the filament is worked, it is much less sensitive to fluctuations 
in pressure. 

This characteristic of the metal-filament lamp, added to the 
ahsence of the blackening of the bulb, has much improved the 
quality of the lighting and has materially reduced the diffi- 
culties met with during the hours when the distributing net- 
work is heavily loaded. 

The high efficiency of conversion from electric to mechanieal 
power in the motor as originally developed left little room for 
improvement. The main efforts of designers have 
devoted to reducing the weight and thus lowering the first 
cost, which has fallen 50 per cent. in motors of moderate size 
during the last 15 years. The other direction of advance has 
been in improved reliability, reducing the cost of maintenance. 

Little further improvement can be expected in efficiency, 
which, for motors of moderate power, speed, and voltage, 
reaches 86 per cent. 


(IV) Direction oF FURTHER PROGRESS. 


In the light of our present knowledge there are four main 
reasons why we should expect a large further expansion in 
the general supply, apart from the extension of electric trac- 
tion and the use of électrical energy for electrochemical pur- 
poses. ese reasons are as follows: 


(1) Necessity for fuel economy. 
(2) The extension of lighting. 
(3) The inereased range of tranemission. 
(4) Domestic use of electricity. 


(1) The economical use of fuel has been hindered in this 
country by its low price. Only a fraction of the total coal 
consumed is at present u for centralised supply of 
power and heat; the principal future economy in fuel is to 
bo found in increasing the use of such centralised supply to 
allow the. most efficient use to be made of the world's coal 
supplies. To attain this economy, large capital outlay is 
required on plant for converting the heat energy of the coal 
into electricity: but the present apparently lower cost when 
using fuel inefficiently at a large number of isolated pointe, 
retards progress in the direction of centralisation, as immediate 
results are often only considered. 

The fuel-saving by using a centralised supply is due to the 
reduction of stand-by losses and to the higher efficiency of 
large generators and boiler plant when worked under skilled 
supervision. The fuel-saving under average conditions from 
а central scheme as compared with isolated plants is not less 
than 75 per cent. With the gradual increase in the cost of 
fuel, it is unquestionable that all main aupplies for power and 
heat will be obtained in the future from centralised sources. 

One of the next steps to lower the cost of production of 
electricity will be the gas-firing of boilers, the gas being 
obtained from producers worked at n low temperature. This 
will provide by-products from the distillation of the coal as а 
raw material for other industries. The sizes and positions of 
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most of the present power stations prevent this aystem being 
used, as by-product processes can only be successfully worked 
on a large scale and with plant operating at a high load factor; 
but the increase of electrical energy taken from centralised 
sources of supply and the gradual change from comparatively 
small stations to шаш power stations, will allow of this method 
of generation. | | i 

2) Apart from hygienic reasons, it is certain that electricity 
will prevail more and more as an illuminant owing to the 
greater number of c.P.-hours that can be obtained from a ton 
of coal by using electricity as compared with gas. With 


electricity generated in modern power-houses using 25 B. TH. U. 


` per watt-hour, and with 85 per cent. efficiency of distribution, 
the number of c.p.-hours obtained per ton of coal is, with 
metal-filament lainps of 15 to 20 C. P., no less than 750, 000, аз 
compared with 200,000 in the case of gas, gas mantles of 20 
O.P. and 13,000 cubic feet of gas per ton of coal carbonised 
being assumed. The amount of coal required with electricity 
for small units of light is thus only one-third of that necessary 
for an equal illumination with gas. . 

. It may be suggested that further improvements in the gas 
mantle wil equalise matters; but it must be remembered 
that electricity is more than holding its own in new develop- 
ments. The half-watt lamps now on sale have again reduced 
the energy per C.P.-hour by more than 50 per cent. for lamps 
of 120 c.P. (smaller units of light being available when lower 
pressures than 100 volts can be obtained by: transformation). 

- (3) Further research should result in improved dielectrics 
which would allow higher working pressures for underground 
cables, thus lowering the cost of transmission, increasing the 
eize of each centralised undertaking, and again raising the 
operating load factor by the greater diversity in the demand. 

Pending this development, the economical radius of trans- 
mission can be increased by using overhead lines outside the 
thickly populated districts, and it is not too much to expect 
legislative action in the national, as against private, interests. 
Statutory powers should allow the erection of transmission 
lines along the most economical routes, reasonable rents for 
wayleaves being fixed by an independent tribunal. 

(4) There is no section of the general supply that opens up 
greater possibilities than electric cooking and heating, since 
at а low estimate the units required for these purposes would 
be ten times those required for lighting. 18 development 
would utilise to much greater advantage the distributing mains 
in reaidential areas, which are at present only fully loaded 
during a few hours per annum. 

While the efficiency of conversion in the present electrical 
apparatus is high, and the system is an ideal one hygienically 
since there are no products of combustion, development has 
been slow for the following reasons :— 

(1) With the present method of conversion of the heat 
energy in the coal to electricity it is only poesible to deliver 
to consumers some 15 per cent. of the heat energy in the coal. 
. (2) The present cost of the apparatus and its maintenance. 
A large expansion of business would enable manufacturers to 
meet this point, and immediate improvement will take place 
‚аз soon as the supply undertakings are prepared to let on 
hire and maintain apparatus on liberal terms in the same 
manner as the electric motor business was developed. 

(3) The rates charged for this class of supply are in many 
cases not sufficiently low to encourage development. A low 
rate is essential and is justified by the high diversity factor 
and the large number of hours of use, resulting in a greatly 
improved load factor from the residential demand. | 


WAR ITEMS. 


New Seurces of Copper for Germany.—The mineralogist 
Oebbeke, of Munich, has called attention to the presence 
and possible working of copper ores in the Bavarian Rhine 
Palatinate, and the ** E.T.Z. " states that this matter will 
receive energetic attention. There are also rich copper fields 
in the parts of Serbia newly conquered by Bulgaria, in the 
Morawa district. lronically enough these mines have been 
worked for some years by French and Belgian capital; the 
copper output is said to be 20 to 30 tons daily. With the 
opening of the road to Constantinople, the Germans hope 
to be able to import considerable quantities of copper from 
Asia Minor, and it is claimed that the Arghana-Maden mine 
at Diarbekir will supply practically all the enemy's require- 
ments. This mine is the richest in Turkey, and one of the 
most productive in the world; and there are valuable de- 
posits in many other vilayets of Asia Minor. Many of these 
deposits have nat been worked to maximum advantage in 
the past, and if their total production be insufficient to meet 
the normal demands of Germany, it is at least so great that 
copper famine does not seem likely to contribute appreciably 
to the enemy’s defeat. 

Reuter’s agent at Copenhagen savs that the copper famine 
in Germany is reported to be reaching an acute stage. 
number of churches have received polite but firm requests to 
hand over whatever copper тау be in their possession. The 
great Cathedral at Bremen, by wav of showing a good ex- 
ample, has placed all its available copper at the disposal of 


the military, even its huge copper roofs, which are гох 
being dismantled. 

A newspaper report states that Germany is getting sevenn 
tons of copper daily from the Serbian mines. 


Russian Trade.—In a very valuable report on the measure; 
needed for increasing French trade in Russia, which appezr. 
in the Bulletin de la Société d'Encouragement pour lindu». 
trie Nationale " (pp. 107-146, July-August, 1915), it i 
pointed out that, in the electrical trades, a great lever d. 
behalf of German trade is supplied by the standardisati« 
rules for electrical machinery, etc., set up by tne Deutsch. 
Electricitäts Verband, wnich are in use generally throug.. 
out Russia. To remedy this disability, it is suggested tx 
the rules of the Union des Syndicats d'Electricité Francais 
should be substituted, and that energetic representation 
should be made to the Russian Association to this end. Tt. 
diplomatic support of the French Government is also са 
for. The matter equally interests British manufacture. 
and it would be well, at an early stage of the proceedin,-. 
for the Britisn electrical industry to join forces with t. 
French, in order that an arrangement may be come to x. 
viceable alike to our own needs and to those of our Allies 

‘The ** Times ” correspondent at Petrograd states that th 
Council of Ministers has approved a proposal of the Minis: 
of Finance to suspend the remaining commercial and indu» 
trial enterprises of enemy subjects in Russia, at press 
numbering 1,102, employing 32,208 hands, with an ann: 
turnover of .£10,633,488. 

The Russian Ministry of Commerce has drafted a Bill v.. 
the object of exterminating German influences in the cle. 
trical industries of Russia. The Bill provides that concessior- 
for electrical undertakings shall be granted in future by tx 


Ministry of Commerce instead of by the Communes as 


hitherto.— Ironmonger."' 


Starred Men.—Lengthy lists have been issued of schedui: : 
occupations which tne Authorities consider vitally importar: 
in connection with the munitions and industrial operatir. 
during the war. In list A, which sets forth occupations 
required for production or transport of munitions supple: 
by Ministry of Munitions,” we find the following:—Elect:: 
welder an 
trician (ship), armature winder; 
makers; scientific instrument makers. In list В”! (coa. 
mining), all classes of underground workers аге in- 
cluded, and colliery electricians (above ground). I 
list ‘“ C," among the railway employés, telegraph wir. 
men are mentioned; and electricians employed in tk 
„Screener (coke-scrcener), shale burner and shale тг. 
ing“ class are listed. List D,“ which relates! 
reserved occupations of cardinal importance for t: 
maintenance of certain branches of trade ог indus 
includes:—'* Electricians engaged in maintenance and гер: 
of tools and machinery (all trades)—electric light and pow. 
supply (public utility services, gas, electric light and pow 
corporations, tramways, waterworks and canals). For t» 
detailed lists we would refer our readers to the daily pre: 
for Monday and Tuesday last. 


German War Allowances.—The Main Kraftwerke А.О. 
Hochst a. M., is paying members of its staff who have be: 
called to the Colours 50 per cent. of their normal wages, p. 
5 per cent. for each child, up to a maximum total of 70 p: 
cent. of full pay. The families of workmen, wiremen, cic. 
are receiving 7 marks a weck, plus 1} marks for ex. 
child, up to a maximum total of 12 marks (1 mark us" 
to {сш 113d.). The company continues its contributor- 
to the sickness insurance fund. War bonuses are paid tv 
men still employed, on the following basis: 73 per cen 
plus 23 per cent. for each child, up to 15 per cent. total, fcr 
married men normally receiving up to 250 marks a mont; 
5 per cent., plus 24 cent. for each dependent, ир to L: 
per cent. total, for single men receiving up to 150 marks: 
month. | 

The A.E.G.; Berlin, has granted its married emploves 
earning 300 marks, or less, per month a bonus of 50 mars: 
on account of the rise in prices. Single emploves in 5* 
same wage class receive 25 marks bonus.—'* E. T. Z. 


Arming Disabled Soldiers for the Industrial Маг. —1:‹ 
Verein Deutscher Ingenieure (German Societv of Enc’ 
neers), of Berlin, is organising a competition for the bes 
design for an artificial arm that will enable a man who hes 
lost an arm to do engineering work. Prizes to the exit). | 
of £750 (the first one being £500) are being offered in сот 
nection with the competition, which will close on Februar 
lst next. 

Australia and German Trade.—A Reuter dispatch fror: 
Melbourne states that the Federal Government has 1 
pended all enemy trade-marks. | | 

Mr. Hughes, in replying to a deputation which urs™ 
increased tariff protection against the dumping of me 
German goods after the war, said:—'' If we have the is 
we shall take steps to prevent German goods from com^ 
here after the war. P 

War Profits.—The Minister of Munitions has apren, 
Sir Henry Babington Smith, K.C.B. (chairman). | 2 
Harold Brown, and Mr. William Cash to be the Bor 
Referees relating to the limitation of the profits of contre ^ 
establishments. 


Vel 77. No. 1,983, Novguzz2 26,1915.) THE ELECTRICAL REVIEW. 


685 


— ̃ —⁰¹. Á— 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


G.E.C. Industrial Fittings. 


THE GENERAL ELECTRIC Co., LTD., of 67, Queen Victoria Street, 
E. C., have recently issued a supplementary pamphlet, No. F 1964, 
dealing with industrial fittings, including varions vitreous 
enamelled half-watt lamp fittings, Benjamin and Holophane 
reflectore, &c., and sundry heating apparatus suited to industrial 
use. 

We illustrate in fig. 1 a G.E.C. “ munition ” shop pendant, con- 
sisting of an 18.in. enamelled steel top reflector with an opal bowl 


Fic. 1.—“ MUNITION” SHOP PENDANT, 


underneath, the fitting being suited to the 200 to 500-watt sizes of 
Osram Atmos type (half-watt) lamp. Fig. 2 representa a G.E.C. 
Benjamin semi-indirect half-watt lamp fitting, constructed in sizes 


FIG, 2,—SEMI-INDIRECT HALF-WATT 
| FITTING, 


suitable for from 100 to 1,000-watt lampe with 16-in. and 20-in. 
top reflectors; while fig. 4 is a shell inspection hand lamp, designed 
especially for the examination of shell interiors. This is supplied 
in two sizes, 18 in. and 24 ia. in length ; the handle can be fitted 
with a switch at slight extra cost. 


A series of Holophane industrial reflectors of the " extensive," 


"intensive" and "focusing " types for half-watt lamps of from 
60 to 1,000 watta are listed. 


Monometer Tinning Furnace. 


The usual method of costing wire with metal is to draw 
the wire through an open pot containing the molten metal, the 
very considerable loss through surface oxidation being accepted as 
inevitable. 

In а system introduced by the MoNOMETER MANUFACTURING 
Co., LTD., of Whitehouse Street, Aston, Birmingham, the special 
features comprise a complete enclosure of the melting pot, means 
for the prevention of oxidation of the molten metal, a self-acting 
heat controller for maintaining the metal at the correct fluidity, a 
sy+tem of heating by low-pressure gas which produces intense heat 
without fans, blowers, or compressors, and ensures perfectly uniform 
distribution of the flame and heat, special guiding devices for the 
wire which enable it to be rapidly threaded on to the guide rollers, 
and the elimination of fumes, The last feature was the motif for 
а recommendation by H.M. Chief Inspector of Factories. 

The body of the furnace is strongly constructed and supporta 
the melting pot, which is covered by an énclosing dome-shaped 
casting, forming virtually a sealed chamber for the melting opera- 
tion, This chamber is supplied with inert gases from the Bunsen 


burners under the melting pot, so as to produce an oxygen-free 
atmosphere, and the experience of many users of this system 
proves conclusively that the saving in residue effected amounts in 
many instances to not less than 4s. per ton of metal melted. 

Another factor in reducing the dross formed, is the automatic 
temperature controlling device, which operates on the thermostatic 
principle, and is so constructed and arranged that immediately the 
metal has attained the required fluidity, the supply of the burners 
is cut down and the temperature of the molten metal kept con- 
stant. In wire coa‘ing this is a most important point. 

The patent gas burner system comprises any desired number of 
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FIG. 3.—MoNOMETER TINNING FURNACE. 


Bunsen burners fitted to an equalising chamber, which distributes 
uniformly the volume and preesure of gas supply to the individual 
burners, the latter themselves having a peculiar internal oonstruo- 
tion which produces an intense heat with & remarkably low con- 
sumption of gas. The gas supply pipe is simply connected up to 
the ordinary town gas main. 

Within the melting chamber and above the melting pot are 
arranged a series of guide rollers over which the wire is run, the 
lowermost rollers being mounted on slidable rods individually 
adjustable in order that the rollers may be moved to facilitate 


Fig. 4.—SHELL INSPECTION HAND! LAMP, 


threading of the wire, A novel point is the spring control of the 
rollers when in the active position, which substituting resilience’ 
for rigidity almost eliminates the possibility of wire breakages, 

As the wire leaves the molten metal it encounters a fixed wiper so 

positioned as to direct the drips back into the melting pot, the final 

wiping device being outside the melting pot and having the wiping 

blocks readily adjustable in respect of the pressure exerted on the 

wire, 

Any required number of wires can be coated simultaneously, the 
wire simply being wound on a drum and thus passed through the 
melting pot. The farnace is throughout most strongly constructed 
with an ample reserve of metal, to meet any possible conti 
that may arise, and the workmanship is claimed to be such as 
is rarely found in furnace work. 


Dead-Ending a Crane Trolley Wire. 


The accompanying illustration shows a convenient and service- 
able way of dead-ending a travelling-crane trolley wire, For a 
No. 00 copper wire а 0°75-in. punched wrought-iron bolt washer 
may be used, and for other sizes reference to a wire table will show 


Fibre Tube 
x Joie 


Fic. 5.—PLAIN WASHER USED TO GRIP TROLLEY WIRE, 


the size of washer required to fit over twice the diameter of the 
wire. The fibre tube shown is used asa safety stop. It should 
be long enough so that the crane trolley will be lifted off the 
wire at a sufficient distance from the end of the crane travel to 
prevent an accident in case of emergency,— Electrical World. 
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BUSINESS NOTES. 


‚ Lamp Shades.—We illustrate herewith one of the 
"Mazda" lamp shades which are used in connection with 
the restricted lighting arrangements in the trains running on 
the Great Western and Metropolitan Joint Railway, between 
Hammersmith and New Cross. The shades used are of rectangular 
construction, one side being opaque and the other three framing 
transparencies of the design produced herewith. We understand 


that the end in view is attained very successfully, a well diffused 
illumination being secured of as high intensity as permitted by 
the new regulations. These shades are available for use in con- 
tractors’ and dealers’ show-windows, &c. They pack flat for stock 
or postal purposes, and can be assembled in a moment and are 
carried by the shade ring of any standard lamp. All applications 
should be addressed to the BRITISH THOMSON-HOUSTON Co., LTD., 
Publicity Department, 77, Upper Thames Street, E.C. 


Board of Trade Inquiries.— Russra.— The Acting 
British Consul-General at Moscow (Mr. R. H. B. Lockhart) reporta 
that & British engineer in that city, who claims to be well 
acquainted with trade and markets in Russia and to be able to 
conduct correspondence in Russian, is desirous of representing 
United Kingdom manufacturers of electric lifte, steam and water 
valves, fittings of all sorts, and dynamos. The name, &c., of the 
inquirer can be ascertained on application to the Commercial 
Intelligence Branch of the Board of Trade, 73, Basinghall 
Street, Е.С. 

The Commercial Intelligence Branch of the B. of T. has received 
inquiries from British firms at home for makers of the following :— 

Celluloid acumulator boxes. 


Electric bell pushes in wood. 
Glass accumulator cells. 


Catalogues and Lists.x—THE CAMBRIDGE SCIENTIFIC 
INSTRUMENT Co., LTD., Cambridge.—lIllustrated list No. 195 con- 
taining afull description of their electrical distance thermometers 
(resistance type) for temperatures up to 1,000° F. : 

THE STERLING TELEPHONE AND ELECTRIC Co., LTD., 210-212, 
Tottenham Court Road, London, W.—12-page pamphlet (No. 246) 
containing illustrated descriptive particulars and prices of 
military telephones, including buzzer call field telephones ; com- 
bined buzzer and magneto call telephones; portable field 
telephone exchanges; also field telephone cable and portable 
drums forsame. Wiring diagrams are given. 

MESSRS. DRAKE & GORHAM, LTD., 1, Felix Street, Westminster 
Bridge Road, London, 8.E.—Pamphlet No. 238 (10 pages) contains 
illustrations and prices of El Grilstovo, Ovenette, El Cooko, and 
other Hot-point electric cooking appliances, also domestic irons, 
El Bako ovens, electric ranges and fires, &c. 


Book Notices.— We have received from the Great 
Central Railway a copy of the second edition of its brochure, 
"The Magnet of Commerce,” in which is brought together a vast 
amount of information, excellently illustrated by half-tone 
pictures, line diagrams, and maps, concerning the developments 
which are constantly taking place in the coalfields and industrial 
centres of Lancashire, Yorkshire, Nottinghamshire, Derbyshire, «с. 
It contains the latest statistical particulars available respecting 
coal output, coal exports, coke produotion, coke-ovens in use, 
Immingham dock traffic and charges, and so forth. Its contents 
justify it in claiming for it a place in any collection of industrial 
and commercial literature. 
“Diesel Engines for Land and Marine Work.” By A. P. 
Chalkley. London: Constable & Co. Price 83, 6d. net. 
“ Transactions of the North-East Coast Institution of Engineers 
er Shipbuilders,” Vol. XXXII. Part I. Newcastle: The Insti- 
ution.” : ; 
Les Cables Sous-Marins Allemands," 
Plon-Nourrit et Cie. Price 3 fr. 50. 
 Ralativity aad the Electron Theory." By E. Cunningham. 
London: Longmans, Green & C». Price 48. net. 
“Тае Telephone and Telephone Exchanges.” By J. E. 
Kingsbury, Lon don: Longmans, Green & Co, Price 12s, 6d. net. 


By C. Lesage. Paris: 
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Liquidation. — TELERADIO ELI 
This company is winding up voluntarily 
Trenow, Balfour House, Finsbury Pavemkt 
A meeting of creditors is called for No 
must send particulars of debts, &c., to th 
llth. DES 


For Sale.—Particulars appear in ot 
pages to-day of a sale of stock-in-trade and 


December 9th. j 

The Borough Council of Leigh, Lancs., . 
one 250-Kw.  direct-coupled steam dynamo; 
Fleming & Co., Ltd., of Albert Sawmills, Aberc 
one engine and dynamo, four dynamos, one 
12 aro lamps. Particulars are given in our адл 
to-day. 


Silvertown Carbons.—The INDIA-RUBBÉN 
PERCHA AND TELEGRAPH WoRrKS Co, LTD.. of Sily 
are carrying large stocks of carbon pencils for p 
batteries. They are making a speciality of this lim 
cussing carbon manufacture in these pages some mor 
showed that the Silvertown Co. were among the pione 
manufacture in this country; indeed, we believe tk А 
been manufacturing carbons for nearly 50 years. Cai 
supplied by them in almost any shape or size, and 
made include plates for batteries, electric furnaces 
for batteries; rings, tubes, blocks, disks, buttons, & 
for electrical apparatus, and carbons for lightning: 


telephones and other instruments, i 


“ 


Argentina.—The provincial Government of La Plats 
has decided to erect an electric station for the supply of electri: 
light to the public offices, for which а sum of 90,000 pesos is nov 
disbursed yearly. The scheme includes the supply of light to 
private consumers situated along the route through which th 
underground supply mains will run. It is proposed to instal 
oil engines at the new waterworks in Soavedra Park, ani b 
modify the existing equipment there, whereby such economies 
will be effected that the cost of electric current will work out s 
3 centavos the Kw.-hour, thus facilitating the eventual supply t 
private consumers at 50 per cent. reduction on the existing tarif 
and allowing of the amortisation of the new plant within for 
years. The preparation of plans and final estimates is bein 
undertaken. 

A co-operative electric supply association has been forme 1 
the City of Concordia. The plant, comprises two 200-H.P. Dies! 
engines and generators and a third of 150 н.р, At Lo 
it has been decided to amalgamate the two competing under- 
takings, the Sociedad Anonima Alambrado Elettrica taking ove 
its rival’s plant and shareholders. 

According to the Review of the River Plate, the Hydro-Ele- 
trio Co., of Tucuman, has been condemned to pay $38,000 mn 
the Compania Santa Ana Hileret Limitada, as the value of li: 
occupied by the power house in the Quebrada de Lules, The sm 
paper states that the basis of an arrangement has been arrived“ 
between the Compania Alemana Transatlantica and the City o! 
Buenos Ayres, in respect of the action brought by the forme 
against the city to recover $858,103 ш/а due for electric curre 
supplied for lighting purposes. 


Aylesbury.—Street LicHTING.— The U.D.C. ha d 
cided that the charge for current for street lighting shall bethe 
capital charges of the undertaking so far as they can be appr 
tioned to street lighting, plus the actual cost of production at the 
works, this arrangement to stand uutil March 31st next, when t 
matter will be re-considered ; the sum arrived at as the capital cha! 
is £346. 


Barnsley,—R.D.C. Licutrne ScHEME.—The question 


of the proposed lighting of the R.D.C.'s district by electricity bs 


been deferred by the Electrical Distribution of Yorkshire, Lt. 


owing to the Board of Trade's refusal to deal with any new Bills © 


&ccount of the war. 


Bo'ness.— PLANT EXTENSLION.— The Secretary for . 
land has intimated that he has no objection to the proposed ere 
sion scheme, which would be carried out by the National Ele 
trical Construction Co. at a suggested cost of from £609 * 
£7,000, under the usual conditions. The company is to be aske * 
submit plans and specifications to the Council's consulting engt 
before a final decision is arrived at.— Glasgow Herald. 


Brierfield.—Loan ^ APPLICATION. —The D.C. ® 
authorised the clerk to communicate with the Tres" 
necessary. for sanction to the borrowing of money on electro" 
capital account for new connections and services. 


Bury.—Loan Sancrion.—The L.G.B. has smi" 
the borrowing of £980 for mains required to be laid to the: 
деро and Messrs, Webb's works. 
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Buckhurst Hill.—E.L. ScHEwE DeErgrrep.—The 
County of London Electric Supply Co. has informed the U.D.C. 
that in view of the decision of the B. of T. not to grant prov. 
orders during the period of the war, it has decided not to proceed 
with the scheme for the distriot.— Essex County Chronicle, 


Buxton.—Loan Sanctioy.—The U. D. C. has received 
sanction to proposed loans of £445 (repayable in 15 years), and 
4159 (repayable in five years), for overspent balances of capital 
expenditure at the electricity works. 


Cheadle and Gatley.—E.L. SomEgwE.—After having 
received from Stockport and Manchester T. O. s terms for the pro- 


vision of a supply of electricity for the district, the U.D.O. has 


adjourned the matter pending the report of the surveyor upon an 
E.L. scheme for the township. 


Coniston.—E.L. ScHEME.—With regard to the E.L. 
scheme for this parish, the Ulverston R. D. O. has referred the 
matter to the P.C. for oonsultation, and has decided that the work 
shall not be proceeded with until the sites for the poles for the 
overhead wires have been definitely approved of by the Council, 


Continental.— GERMAN T.—Tbe first of four unusually 
large transformers intended for the new oentral eleotricity station 
at Golpa has recently been completed. It has a capacity of 
22.000 KW., aud weighs 73 tons, the dimensions being: height, 
191 ft., by 181 ft. by 54 ft. 


Dublin.—The Corporation has sent back to the Elec- 
tricity Committee & report in relation to tenders for the installs- 
tion of an Underfeed stoker at the Pigeon House electricity station. 
Mr. Ryan remarked that an expert was to report on the whole eleo- 
tricity undertaking, and that they should be in a position to know 
whether expenditure of this kind was necessary. Consideration 
of a report on electrical energy supplied to theatres was postponed. 
A deputation from the city picture houses stated that they would 
be compelled to install their own plant if an inoreased rate were 
insisted upon. 


Edinburgh.—New Power Sration.—Last week the 
Council considered estimates amounting to £24,515 for shafts and 
tunnels for obtaining sea water for the condensing plant of the 
Portobello power station ; the contractors’ time for the comple- 
tion of the contract was 65 weeks, and they had notified the 
Council that unless the tender was accepted at onoe they could not 
abide by the prices quoted, as the prices of materials were rising 
Gaily. Sir Alexander Kennedy also considered that the contract 
should be put in hand at once if the Council wished the station 
to be opened in 1917, as otherwise the buildings and plant would 
be ready before the sea-work tender was completed. The Council 
accepted the tender by 25 votes to 5. 


Greenock.—The total units generated by the Corpora- 
tion electricity works in the month of October amounted to 
2,288,261, as compared with 1,336,738 in the corresponding month 
of last year. — Glasgow Herald. 


Hull.—Price IxCEASE.— The Electricity Committee 
has decided to increase the charges for electric light on the flat 
rate by a halfpenny per unit,and for other purposes by 15 per 
cent. upon existing charges, excepting where supplies are furnished 
under agreements for unexpired periods. The increases will come 
into force on January lat, 1916. 


Шога. — DESTRUCroR PLant.—The L. G. B. having 
declined to receive a deputation with reference to the refusal of a 
loan of £870 for the erection of an electrical engine room at the 
dast destructor, referred to in a recent issue of the ELECTBICAL 
Review, the U D.C. has requested the Electricity Committee to 
bring up up the question of the equipment of the building at the 
earliest possible moment, the idea being to defray the cost out of 
the electricity reserve fund. The destructor is almost completed, 
and it is considered that practically one year's revenue from it 
would pay for the sum asked for. 


India,—The electric drives at the mills under the 
agency of Messrs. Bradbury & Co., of Bombay, are proving 
remunerative, especially at the New Great Eastern Mills. The 
other mills under Messrs. Bradbury's agency, viz, the New City 
and the Colaba Land also show marked improvement in quality 
and quantity of production. 

A portion of the electrio machinery required to convert the 
driving of the Sun Mills in Bombay, by power from the Tata 
Hydro-electric Power Supply Co. Ltd. has arrived, and it is 
expected that the electrical installation will be completed and 
working early next year.—Jndian Textile Journal, 


Kilrea (Co. Derry).—The County Council, on a report 
of the surveyor, has granted permission to Mr. Peden, Kilrea, to 
ае poles for the purpose of supplying electric light in that 

wn. 


Leigh.—ELzorRIC PUMPING.—A scheme for providing 
electric power for the pumping of sewage, which has been sub- 


mitted to the R. D. O. by the Pilkington Colliery Co, is under 
consideration. 


Littleborough.—Loan SaNcrioN.—The L.G.B. has 
sanctioned the borrowing of £1,098 and £907 in connection with 
the electricity undertaking. 


Llanfair Caereinion.—ANNUvAL ReEport.—The first 
annual repor* presented to tbe guarantors under the E.L. scheme 
shows that during the eight months current has been in use, a 
profit of £133 has been made, The coset of the undertaking was 
2 and the profit reduces the liabilities of the guarantors to 


London. — Кехвіхотох Rating APPEAL.— Аб the 
London Qaarter Sessions, the Brompton and Kensington Electricity 
Supply Co. appealed against the increase of £1,000 in the assess- 
ment of the rateable value of the company's property by the 
Kensington Aesessment Committee. The Court decided to reduce 


the rateable value by £400, leaving a net increase of £600 upon 


the quinquennial assessment settled in 1910. The chairman stated 
that the Court was of opinion that an inorease of value had taken 
place which justified the inclusion of the property in provisional 
and supplemental lists at an enhanced rateable value, but not to 
the extent claimed by the Asseesment Committee. 


PoPLAB.—LOAN SANCTION.—The L. C. O. hae sanctioned а loan 
of £8,688 required for maine, subject to the B.C. agreeing to limit 
expenditure out of the loan during the war, and to provide out of 
funds under its control the amount anthorised. It is proposed to 
advance the money out of the superannuation and pension funds, 
when a sufficient sum is available. The Committee has considered 
the question of consumers, who, taking eupply under the contract 
system, have been compelled to restrict their lighting in acoord- 
ance with police instructions. A reduction has already been made 
by the alteration of the fixed charge on capital expended by the 
Council for services, meters, and wiring installation, from 121 per 
oent., to 84 per cent. per annum, and the undertaking is one of the 
few that has not considered advancing charges owing to war con- 
ditions. The Committee does not recommend any reduction on the 
fixed kw. charge, which is at present £8 for inside lighting and 
£6 108. for outside lighting. Every consumer has a right to 
change over from the contract system at the expiration of his 
agreement to the flat rate of 3d. per unit plus 84 per cent. per 
annum on the capital expended by the Council for wiring premises, 
but any change of this eort must be for a period of not less than 
12 months. Under the circumstances, the Committee does not 
consider it advisable that any rebate should be made in the Kw. 


charge under contract for shop lighting. It suggests, however, 


that consumers should be allowed to purchase installations if 
they elect.to change over to the flat rate system, at the original 
cost, less 5 per oent, per annum for depreciation. 


fir. PANCRAS.—On July 14th the L. C. C. sanctioned the borrow- 
ing of £15,000 for a 5,000-Kw. turbo-generator, subject to the 
acceleration of the repayment of the logus for plant and machinery 
for which 42 years had been granted. The Electricity Committee 
has considered the question, and decided that it would be purpose- 
lees to proceed farther with any opposition to the terms of the 
L.O.C. only to such an extent as would be applicable during the 
courre of the next three years, i.e, the completion and putting in 
workirg order of the new turbo-generator. The Committee 


reports that it would cost about £3,000 per annum for the next 


18 years to adopt the proposals in full of the L.C C. in making the 
accelerated payments, and recommends that an offer of increased 
payments of £1,500 per annum for the next three years, com- 
mencing April Ist, 1916, be made on account of the 42 years’ loans, 
and thereafter to make the accelerated payments in full as sug- 
gested by the County Council. 


L.0.C.—The Finance Committee recommends the Council's 
sanction to the borrowing of £5,455 by the Islington B.C. for 
mains for electricity supply purposes. 


Manchester.—Barton ScHEME.—The letter of protest 
respecting the continuance of the work in connection with the 
erection of the new generation station at Barton. which was 
recently forwarded to the L.G.B. by the Ratepayers’ Aseociation 
(and referred to in this column a few weeks avo) has drawn from 
the L.G.B. a reply which was received in Manchester on Friday 


last. In this the Board states that it is satisfied that the T.C. has 


proper grounds for proceeding with the full scheme at this time, 
and it is not prepared to intervene further in the matter. 

On the 17th inst. the city was enveloped in dense fog throughout 
the day, and the electricity consumption amounted to 709,400 
unite—a record. By comparison with the previous record this 
consumption was 10 per cent. higher, and the increased con- 
sumption compared with the corresponding dates of 1914 and 1913 
was 20 per cent, and 27 per cent. respectively. In the neighbouring 
county borough of Salford, also, record figures were 
the electricity department. 

The consumption of current during the past six months is 
stated to be 30 per cent. higher than in the pre-war period, and 
an even larger demand than is now being met is expected. 


Mayo.—The County Council has decided to install elec- 
trio light in the Courthouse at Castlebar. 


Newport (Mon,).—YeaR’s WonkKING.—The. annual 
report of the general manager, Mr. N. J. Young, and borough eleo- 
trical engineer, Mr. A. Nichols Moore, on the year's working of the 
Corporation electricity department, shows a net profit of 4744, as 
against a deficiency in the previous year of £1,240. The groes 
reoeipta were £44.615, and the gross profit £23,460 (slightly above 
the previous year's); interest, sinking fund and otber charges— 
the latter being much less than in the previous year—amounted to 
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822.716, as against £24,462. The department lost one of ita 


largest consumers during the year. and thus despite the new busi- . 


ness done, the units sold reached only 4,789,240, as against 
4,924 683 in the previous year, the maximum demand also falling 
from 3,078 Kw. to 2,909 kw. The generating costa show a very 
considerable decrease, amounting to £1.832. chiefly due to reduction 
in сов) cost, which averaged 32d. per unit, as againet ‘34d. in the 
previous year. The co.l per unit generat:d fell from 5 05 lb. to 
4°35 lb. An analysis of the output shows 1,107,815 units sold for 
lighting; 1,051 600 for power; 587,586 for public lighting; 
1,178,500 for traction ; 166,054 for heating ; and 698,185 for bulk 
supply. The average price obtained per unit, calculated on the 
total revenue, was 2'24d., as against 2 17d. in the previous year. 


Peterborough. — YEAR’s WomnkKING. — The annual 
accounts of the Corporation electricity undertaking for the year 
ended March 31st show expenditure amounting to £5,647, and 
receipts to £10,403. Loan charges amounted to £4,398 ; inoluding 
the balance brought forward from last year, £346, and £696 
revenue contribution to capital expenditure, the undertaking just 
paid its way. The number of unita sold during the year was 
973,752, against 920,488 in 1914. ; 


Shanklin.—SrRETT .1лентх@.—Тһе U.D.C. has de- 
' cided to offer the Electric Light Co. £25 quarterly for street 
lighting during the continuance of the present conditions, plus the 
units consumed at the fire station. If these conditions are 
accepted, the Council will extend the contract after the war for a 
period equival-nt to the entire olose period now in operation on 
the contract terms existing before the war commenced. 


Stalybridge.— At the annual meeting of the Stalybridge 
Joint Tramways and Electricity Board, last week, Mr. T. Perrin 
(chairman) spoke hopefully of the prospects of the Board's future 
operations, and stated that the electricity department was getting 
back its full load again. 


Torquay.—CasLe Loays.—The L.G.B., in intimating 
to the T.C. that no further objection would be raised to the com- 


pletion of the laying of a new E.L. main in the town, has requested 


the Council, before a consent order can be issued, to submit a 
statement showing the total amount which will actually be 
required to meet all liabilities and how it is made up, as at present 
it is not quite clear to the Board that the Council will require 
to raise the whole sum of £18,000 sanctioned last February. 


Walthamstow. — The Lighting Committee of the 
U.D.C. has considered the report of the electrical engineer as to 
the advisability of installing a water-softening plant for dealing 
with the circulating water for condensing purposes, and has recom- 
ended that a plant of a capacity of 5.000 gallons per hour be 
installed, at an estimated cost of £450. The Finance Committee 
recommends that the cost be met out of the revenue. 


Whitstable,—STREET LIGHTING.—At a special meet- 
ing of the U. D. O. on November 16th, & notice was received from 
the Elestric Supply Co. to the effect that after seven days it 
intended to apply to the president of the Institution of Civil 
Engineers for an arbitrator to be appointed to decide the dispute 
that has arieen with the Council as to the public lighting agree- 
ment. The Council decided to forward the letter and & copy of 
the clause in the agreement which is in dispute to Mr. М Cardie, 
who previously advised the Council that, under the present condi- 
tions of restricted lighting, the agreement was null and void. The 
Council'acffer is to pay the company 10s, per lamp for the віх 
months’ period in question. 


Wirral,—Pnov. ORDER.—The R. D.C. has deferred for 
a month consideration of an application from Messrs. Melling and 
Moss, of North wich, for the Council'a consent to the granting of a 
provisional order to Messrs. Johnson & Phillips, to supply eleo- 
tricity in the parishes of Hooton, Eastham, Childer Thornton, 
Willaston, Great Sutton and Little Sutton. Meanwhile further 
information is to be obtained from other authorities. 


Wolverhampton, — BREAKDOWN. — A considerable 
portion of the town euffered from a failure of the electric supply 
on Wedneeday evening laet week. The trouble was stated to be 
due to the breakdown of an overloaded feeder cable, the eleotricity 
саи being very much preesed by the supply required for 
ocal works, | 


Worcester.—STREET LraHTING.—The street lighting 
is to be reduced by one-half, except at certain specified points. 
The reduction in lighting previouely effected resulted in a saving of 


£398 in the orst of coal at the city electricity station, and a further 
saving of £189 is anticipated. 


TRAMWAY and RAILWAY NOTES. 


Bexley.—Femate LABOURB.— The U. D.C. has decided 


to emoloy women conductors on the Council's cars during the 
period of the war, the rate of pay to be 54d, per hour. 


Bingley.—The Council has decided to apply to the 
B. of T. for au extension of the period for the completion of the 


tramway round the Ryshworth Hill corner at Orossflata, until 12 
months after the end of the war, i 


Bournemouth.— The Tramways Committee has recom- 
mended that the tramway service be suspended at 10 p.m. instead 
of 11.30 p.m., on and after December next. 


Bradford.—Wacrs.—The local branch of the Amalga- 
ma*ed Association of Tramway and Vehicle Wo кеге has applied t; 
the Corporation on behalf of the emploséa, for an increase of 5s. pe 
week for employé: paid weekly and id. an hour additional for mea 
paid by the hour, in place of the bonus granted. A special meeting 
of the Committee is to be held on Monday to consider the question, 
and also the manager's report on the shortage of labour and the 
effect of reoruiting on the tramway service. The cost to the depart. 
ment of the proposals, if carried out, would be about £13,000 
year, 


Burnley.—WaGEs.—The tramway workers and engine. 
men have asked the Corporation for an advance of 3s. per week in 
their wages. E 


Croydon.—FRMALR LABOUR.—The В.О. has sanctioned 
the engagement of women as conductors, at the same rate of pay 
per hour as men. Their terms of duty, it was stated, would be 
8 or 81 hours, and all the available male conductors (where 
ineligible for military service) would be retained. 


Glasgow. — Women Drivers. — The local Trades 
Council has entered a protest against the T.O.'s appointment of 
women car - drivers, and from the official minute of the latter body 
it appears that so far no definite decision as to the employment of 
such women has been come t», It is believed, however, that the 
engagement of the women is of an experimental character, and that 
meantime they are undergoing a further course of training before 
the T C. finally approves of their being put on the driving platform 
as qualified drivers. 


Halifax,—REcRUITING AND WOMEN CONDUCTORS.— 
The recruitment of men from the Corporation tramway d:part- 
ment is having a deleterious effect upon the working of the under 
taking. More than half of the male conductors and drivers have 
joined various units іп the Aemy and Navy, and some of thon 
remaining are working 73 hours per week. On some of the routes 
the late cars are being taken off, and it appears to be evident thst 
more women conductors will have to be secured to assist in main- 
taining an efficient service of сага, 

Following upon the lead given by several other municipalities, 
women conductors have made their appearance on the Hebden 
Bridge route of the Halifax tramways, and are giving complete 
satisfaction. : 


Japan.—The annual report of the British Commercial 
Attaché in Tokio contains some particulars regarding tbe 
Tokio-Yokohama Government electric railway, to which reference 
has been made in these notes. The following may be of interest :— 
This railway, which runs side by side with the existing stem 
track, is 19 miles long; between the two termini there are li 
stations and trains will stop for 30 seconds at each. The power 
for driving the railway is derived from a gas- power station situ- 
ated about midway between the two main stations, and containing 
four Lilleshall tandem double-actiog gas engines direct coupled to 
1,500-K.v.A. 11,000-volt three phase 25-cycle alternators, three of 
these generators being in daily eervice and one spare. The gas is 
produced in three Mond gas producing ammonia recovery planta, 
two of these plants being in daily service and one spare. It is 
noteworthy that the whole of the steam required is raised in 
boilers using the waste heat from the gas-engine exhaust. From 
the power-house the high-tension current is distributed to four sub. 
stations, and there converted to 1,200 volts direct-current for 
supply to the trolley wire. The car motors are designed for 
600 volts and run two in series on the line voltage of 1,200. The 
overhead collector for the car is of the pantograph type. 

Unfortunately, the electric railway had only been in operation 
for & few days at the end of the year when it became 
necessary for the authorities to discontinue the service. As far u 
it ia possible to ascertain. the whole of the trouble lay with tbe 
overhead equipment, which at the time of opening to publi 
service appears to have been in an unfini-hed state. Since the line 
has been shut down it has been found that the height of conductor 
from rail level varied considerably, especially under bridges this 
proving very troublesome when the trains were in rapid motion, 
causing the pantograph collector to oscillate badly and thereby to 
stress the conductor unduly. It was also found that the con 
ductor varied from the mid position between rails, with the rest 
that the condactor had a great tendency to creep along the 
collector and in many cases actually to slip entirely off, The co 
ductor hangers from the catenary wire gave trouble, owing to 
insufficient latitude or play being allowed in the loops encircling 
the catenary, and in many places the thrust of the pantograph 
distorted these badly, thus raising the height of the conductor 
in these places. 


London.—All the L.C.C. tramwaymen of military ag 
have been ordered to submit themselves for medical examinstict, 
and if unfit for military service to get a certificate to that effet 
— Daily Chronicle, 

The Railway News, in its ourrent isue, states thet in view of 
the completion of the electric power station at Wimbledon, th! 
London and South-Western Railway has decided to shat dows the 
generating station of the Waterloo and Oity line very shortly. th 
гоа supply therefor being obtained from the Wimbledo: 
station. : 


* 4 
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Lowestoft.— FEMALE LABOUR.— The general manager 
of the tramways undertaking has been authorised to employ female 
condactors if he finds it necessary to do so. 


Preston.—The Tramways Committee has recommended 
the parsha-e of a pair of ја k: for each of the tramoars, the 
estimated cost being £250. 


S.W. Railway Electrification.—T wo trial trips were 
run with six-coach electric train» on the Kingston 1000, on Novem- 
ber 19th ; it is intended to supersede the steam service on the 28th 
inet. An accelerated service is to be given to Teddington, Kingston, 
Hampton Wick, &c. with a train to and from Waterloo every five 
minutes On the Thames Valley line there will be half-hourly 
services, which will be diverted through Kingston to Waterloo, 
instead of through Richmond. 


Stockport.—FemALE LABOUR.— Моге than a 100 motor- 
men and conductors have enlisted since the outbreak of the war, 
and the staff has been so seriously depleted, that it has now been 
decided to engage women car conductors. 


Newport.—Year’s Workinc.—During the year ended 
March S1st last, the Corporation tramways department had а total 
revenue amounting to £42,704, while the gross profit was 411,748, 
as oom pared with £6,697 in 1918-14, and after meeting the usual 
financial charges the year's working resulted in & surplus of 
£2,417, as compared with a deficit of £2,616 in 1913.14. The 
revenue was somewhat higher, more passengers being carried 
despite a decrease in car-milage. The pasrergers numbered 
9,410,109, the receipta averaging 10'6d. per car-mi!e. The oom- 
pensation and renewals funds now amount to £3,480. 


Middlesex.—The Metropolitan Electric Tramways, Ltd., 
is applying for an Act for extending the time for completion of 
certain tramways, trolley vehicle equipment, &»., authorised under 
the previous Acts, 


West Ham.—FExALE LABOUR.— The Corporation has 
been recommended to authorise the engagement of women as 
tramoar conductors, at the same rates of wages per hour as now 
paid to male conductors. The Tramways Committee proposes to 
purchase additional plant, at an estimated oost of £800. 


TELEGRAPH and TELEPHONE NOTES. 


Code Telegrams.— The arrest of Victor Sly, on a charge 
of carrying on unauthorised negotiations for dealing in war 
material. has brought to light a secret cod: in open language,” code 
words beiag provided for all kinds of things connected with 
munitions of war. As we have pointed out, there is no difficulty 
in devising such codes, and the use of “open language” is aa 
utterly ineffective safeguaid against communication with the 
enemy by cable. 


Secret Wireless.—The British Ambassador in the 
United States has drawn the attention of the Government to a 
private German wireless station which is eaid to be secretly 
operated in a suburb of Portland, Maine, aud American Navy 
inspectors have been ordered to investigate the matter. 


Singapore.—A wireless station has just been erected at 
Singapore for public service. 


Wireless Telephony.—It is reported that two Swedish 
Army officers have inven'ed a simple app «ratus by means of which 
wireless telephonic messages may be dispatched from trains or 
automobiles travelling at high speed. 


/ 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Aldershot.—November 30th. Pea coal for mechanical 
stokers for the U. D.C. Electricity Works. Electrical Engineer, 
Laburnum Road. 


Athy.—December 6th. U.D.C. Tenders are invited 
for lighting the town with electricity. Particulars from Mr. J. A. 
Lawler, Town Clerk. 


Australia.— December 20th. P.M.G.’s Department, 
N.S.W. 4.250 telephone» (Schedule 454).* 

ADELAIDE.—January 19th. P.MG. Common-battery switch- 
board. See Official Notices” Novem er 19th.* 

January 26th. D- ‘paty P.M.G. Twenty tons of galvanised-iron 
wire, 400 ib. to the mile.“ 

Ввүвв аме. — k. M. d. January 26th.—Gslvanieed-irou wire. 
Deoem ber lst.— Measuring instruments. January 5th.—Joioting 
vadis вод 88 steel wire. 

19 


See Offloial Notices” Novem- s 


January 36th. Dis P.M.G. Telephone instrumenta, parts 
and acceasnries.* 

SyDNeyY.—Deoember 20th. Metropolitan Board of Water Supply 
aud Sewerage. Three oentrifugal pumpe and eleotrio motors, 
with switehbosards, starters. &o., for the pumping station at Mar- 
riokville NS.W. D “posit £10. Tenders to the Board, at 341, Pitt 
Street, Sydney, N.S.W.* 

January 3let, 1916. Three electrioally-operated railway freight- 
car traneferers, for Jones Bay wharfage, Pyrmont. Particulars 
from Engineer-in-Chief of the Harbour Trust, Circular Quay. 

MELBOURNE.—December 14th. Deputy P M.G. Eleven sections 
of a‘lamp-signalling trunk-line ewitchboard, and other material 
neoessary for increasing the equipment of Melbourne Trunk 
Exchange from 108 to 240 lines, Schedule 1,207.* 

Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in in London. 


Dundee.—November 29th. Town Council. 600 tons 
steel tramway rails, 15 tons steel tie bars, Forms of tender from 
Mr. Jas. Thomson, City Engineer, Municipal Offices. 


Enniskillen. — December 1st. Sligo, Leitrim and 
Northern Oounties Railway Co. Twelve months’ supply of tele- 
graph materials, Mr. J. Duff, Secretary's office. 


London. — December 9th. Н.М. Commissioners of 
Works, Twelve m n*hs' supply of electci« able and wire. Forms 
of t nder from the Controller of Sunplies, Н.М Office of Works. 18, 
Queen Anne's Gate, Westminster, S.W. 


Natal.—December Ist. The Corporation of Durban. 
Tenders for undergrouud cables and cast-iron pipes for Miri ien 
cables, Partionlars from Messrs. Webster, Steel & Oo., 5, East 
Indis Avenue, E.C. 


Spain.—November 30th. The municipal authorities 
of Villanueve de Castellon (Province of Valencia) are inviting . 
tenders for the concession for the electric lighting of the town 
daring a period of five years. 


CLOSED. 


Bedford.— Messrs. W. S. Wilton & Co. have secured the 
contract fur the electrio light installation in the steam and electric 
pumping stations for the Corporation. 


Edinburgh.—The City Council has accepted the tender 
of Mesers. C. Brand & Son for shafts and tunnels in connection 
with the oondensing plant for Portobello power station, at £24,515. 


Glasgow.—The T.C.’s Committee on Works and Stores 
has recommended the acceptance of the offer of Mesars. Pirelli, 
Ltd., to supply rubber-insulated cables. 


Government Contracts.—List of new contracta, 
October, 1915 :— 
War OFFICE. 


Insulator brackets.—Bul'ers, Ltd.; Douglas Bros., Ltd.; Valcan Oo. 

Hlectric cable and wire.— sritish Iosuiated and Helsby Oables, Ltd. ; 
Callender’s Cable aud Construction Oo., Ltd.: Oraigoerk Bicotrio Cable 
Go, Lt:d.; I. ee sons, Lid. W. Т. Glover 4 со, „ Utd. ; 
A. Green, Ltd.; T. daisy: Б Telegcaph Works Go., Ltd. ; 
and Philli dad.; Liverpool КІеоёгіо Cable Oo., Ltd.; С, ШАН 
and Co.: Western Electric Co., Ltd 

Commute ors артар. —Ашошайо Telephone Manufacturing Oo., Ltd. ; 

8. G. Brown: White & Co 

Dyn«mos. —Austin Mosor Co., Ltd. ; te, Witsoe! & k 00. 

Iasulesors.— Litholite, Ltd.; T. De 10 ne & Co. 

PM кошо .—British Thomson-Houston G0. 144.; General Electric 

Swit shes. —Berry & Heyward; General Ileotrio Co., Lied.; Laing, 
Wharton, Ltd ; Veritys, Ltd. 


Works services. —Aocoumulators, Pa'k Hall Camp, — Chloride 
Wiectrical Btoraege Oo. Lid. Electric lighting, Wimbledon Common : 
Borough AMlec:rioal Engineer, Wimbledon. Tntentey Barracks, Redford: 
Lowdon Bros. & Co. 

IxpiA OrricE ŠTORE DEPARTMENT, 

Appersatos.—Elliot$ Bess. 

8, &c —Merooni's Wire ess Telegraph C »., Ltd. 

Condensers. —P -el-Conner T. lephooe Works, Ltd. 

Insulatorg.— Tayl or, Tunnicliffe & Co. 

Wire.—R. Johnson & Nephew, Ltd. 


Н.М. Orrica or Worxs. 


Engineering works. эшону оѓ Munitions Electric Passenger Lift.— 
Medway's Safety Lift Oo. 
бак Post OFFIC. 
(protective). —8lemens Bros. & Oo., Ltd. 


eat p —Automatic Telephone Ead bine 
Ericsson Manufacturing Oo., Led 


Moda Dcos. à Oe. 


Cable (submarine). Telegraph Construction and Maintenance Co., Ltd, 
te lepùhan ;). rd T. Henley: s Telegraph Works Co, Ltd.;  Johnsea 
оа бк „ Lid ; Colegraph Coostractioa aad Maintenance 
on Je ble Co, Ltd : Western Alec trio Uo., Ltd. 

Cords . — British Insulated апан. oy Cables, Lad. 

Lampe (tel ph nes).—Geoera] Blectric Co.. L d 

Wire (bronze) —T. doltoa & Bons, Led.; F, smith & Oo. (incorporated in 
the Loudon Electric Wire Co. aud ^mith' в. 1264.). 

Bleotrio lighsing, Superintendent Engineer's Office, Denman Street, B. B. 
A. Hawkins & Sons. 

Laying p pes. duote, and U trrughing, Deptford. —Voote & Milne, Ltd. 

Бер 1g battery, Avenue Telephone Éxchange.—Tudor Accamuiator Co 


ur. co Exchange equipment, Manchester. Peel Conner Telephon 
Telephone Exchange extension, Norwich.—Western Electric Oo., Ltd, 


‚ London.—The tender of Messrs. Finch & Wheeler has 
been scoepted by the London Insurance Committee, at £459, for 
carrying out lighting work at certain premises taken over for 
additional office accommodation. The contract includes £244 for 
. electric fittings. | | | 

St. Pancras.—The B.C. has accepted the offer of the General 
Electric Co. for the balance of the carbons tendered for, at £1,022. 


Walthamstow. — The Lighting Committee of the 
U. D.C. has accepted the tender of Mestra. Cleeves & Co. for the 
supply of 800 tons of West Hallam small nate, at £1 2s. 10d. per 

On, ‘ 


FORTHCOMING EVENTS. 


North-East Coast Institution of Engineers and Shipbullders.— Friday, 
мотае б. Аз 7.80. p.m. At Bolbeo Hall, Newcastle. General 
ee g. 


University College, London.—Fridays, November 26th and Deoember 8rd. 
As 6 p.m. ourth and filth lectures on Eleotrio Heating and Electric 
Furnaces,” by Prof. J. A. Fleming, F. R. f. 


i : 

Manchester Association of ineers.—Saturday, November 27th. At 
Grand Hotel, Aytoun Street. Paper on ‘Design and Application of 
Ball-bearings,” by Mr. H. J. Moysey. 


Royal Society of Arts.— Monday, November ih. At 4.80 p.m. At John 
Street, Adelohi. Cantor Lectare, on ‘Optical Glass, by Dr. W. 
Rosenhain, F.R.8. 


institution of Civil. Engineers.—Tuesdsy, November 80th. At 5.30 p. r. 


Great George Berert, B. W. Papers on Harbour and Coast Defence 
Works at Alexandria,” by Mr. D. B. Lioyd-Davies ; and “ Galvan Port, 
Беше Blanca, Argentine," by Mr. О. A. Terry; and Special General 

eetipg. 


Institution of Electrical Engineers (Manchester Local Section).— 
Tuesday, November both. A»780 p.m, at sbe Engineers’ Club. Paper 
on e Some Difficulties of Design of High- Speed Generators, by Prof. A. B. 
Field. 


Chemical Soclety.—Thursday, December 2nd, At 8 p.m, At Burlington 
: Mouse. Ordinary Scientific Meeting. 


Salford Technical amd Engineering Association.—Saturday, December 
4th. Vists so the Salford Corporation Oleansing and Flag-Making Depart- 
ment, Langley Road Depói, and Annual Meeting. 


ELECTRICAL ACCIDENTS IN 1914. 


THE report of Mr. G. Scott Ram for 1914 shows 
that 65 electrica] accidents took place in public 
electricity supp'y and traction power stations, of which 
three were fatal; 34 took place in other generating 
stations, with one fatality. ^ Non-electrical accidents 
numbered 881, of which 10 proved fatal; this total is less 
than in the preceding year by 58, but the electrical 
accidents showed an increase of five. One of the 
mechanical accidents was due to the bursting of a steel 
bottle of compressed air for starting a gas engine, and 
resulted in two deaths. In factories other than electrical 
stations there were 350 electrical accidents, involving 
16 deaths, a reduction of 68 on the aggregate. 

All the fatalities due to electric shock (20 in number) 
occurred in connection with alternating current, in 15 
cases at a pressure of 440 volts or less. In several instances 
artificial respiration was not tried, or was discontinued after 
a short period, on the statement of a doctor that the victim 
was dead, and Mr. Ram, pointing out that patients may 
often be revived after as long as two hours from the time of 
the accident, remarks that the medical profession appears 
to be somewhat ignorant on this matter. 

As usual, an extraordinary amount of carelessness and 
ignorance on the part of men regarded as skilled, not only 
in the operation but also in the design and construction of 
` electrical plant, is revealed by the report, which we shall 
reproduce in an early issue. 


NOTES. 
B. E. A. M. A. Annual Dinner.—The B.E.A.M.A. will 


not hold an annual dinner for the session 1915-16. 


Properties of Tungsten.—At the annual meeting of 
the American Physical Society, on Ostober 30th, reading a paper 
on Radiation from Tungsten Filaments and the Mechanical 
Equivalent of Light,” Dr. Irving Langmuir (of the research 
laboratory of the General Electric Co., Schenectady, N.Y.) stated 
that the resistivity, radiant energy (watts per sq. centimetre) 
and intrinsic brillianoy (candles per sq. centimetre) of tungsten 
filaments had been determined up to the melting point of tungsten, 
3,560" K. (absolute), The resistivity increases accurately with the 
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1:24th power of the temperature; the corresponding exponent for 
the energy radiated is variable and decreases from 5°6 at 1,000" to 
4°75 at 3.500° K. Under normal operating conditions (1 watt per 
candle in vacuum) tungsten radiates 32 per cent. as much energy 
as a black body at the same temperature. The light radiated from 
tungsten is bluer than that from a black body at the same 
temperature, aud matches that from a black body at a tempera- 
ture from 50° to 80° higher. By comparing the measurements of 
brilliancy with a result caloulated from the Planck equation and 
visibility curve, the mechanical equivalent of light is found to 
be mim watt per lumen, ог 00152 watt per mean spherical 
candle. 

A second paper by Dr. Langmuir, on Heat Conductivity of 
Tungsten st High Temperatures and the Wiedemann-Frans 


. Relation," showed that by a development of the mathematical theory 


of the temperature distribution along a tungsten filament near a 
cooling junction, it has been possible to recalculate the heat ocon- 
ductivity of tungsten from the experimental data of Worthing. 
The new result is 1°14 watts per centimetre per degree at 2,200° K., 
and is practically independent of the temperature. The relation 
between the heat conductivity and the electrical conductivity is 
thus found to be in good agreement with that which has been 
obtained with other metals.— Electrical World, | 


Electrical Prosperity Week.—The elaborate prepara- 
tions which are being made in the United States for Electrical 
Prosperity Week" are practically completed, and the celebration 
will take place from the 29th inst. to December 4th. Acoording 
to the Electrical World, " workmen in hundreds of cities through- 
out the nation are actively engaged upon the construction features, 
while committees and executives are giving the finsl touch to 
arrangements which will enable the event to measure up 
expectations. | 

Brooklyn, N.Y., is to have an electrical show. Another feature 
will be a far-reaching house-wiring campaign conducted by the 
Edison Electric Illuminating Co., of Brooklyn, in conjunction with 
the contractors. as announced in these columns last week. Elec- 
trical dealers will co-operate by window displays designed especially 
for the week, and the public interest in the celebration will be 
further intensified by. illumination of prominent buildings and 


arches. 

In Philadelphia the electrical interests will conduct a wiring 
campaign, in which a discount of $1 per outlet will be allowed on 
the wiring of all ready-built dwellings and stores. The Phila- 
delphia Electrio Co. will hold special appliance exhibits and 
demonstrations, including window displays and exterior decora- 
tions. Advertising giving publicity to Electrical Prosperity Week, 
and to electricity in general, will be conducted in the street oars. 
The newapaper advertising of the electrical interests will also be 
greatly inoreased. Plans are also under way in Philadelphia to 
construct four allegorical, electrically-lighted floats to parade in 
various sections of the city on different nights during the week. 
One float will be devoted to general lamp illumination ; another 
will depict allegorically electric power: a third will be devoted to 
a general figurative display of illumination, while the fourth float, 
with the assistance of a trailer, will give motion-picture demon- 
strations of domestic applications of electricity. . . . 

“Tt is announced by the Denver Gas and Electric Light Co. that a 
grand celebration will be held in Denver, the climax being a pros- 
perity show to be held on the last four days of the week under the 
auspices of the Colorado Electric Club. An electric-antomobile 
parade is aleo contemplated. Various spectacular features are 
being prepared which are likely to draw crowds to the electrical 
show and its vicinity. Some of the features planned are the 
showing by wireless, on a miniature scale, of the mar«euvres of a 
battleship, a facsimile of a submarine, an aerial or Zeppelin battle, 
and various high-frequency eleotrical-discharge features of a 
nature to interest the public. . . . 

" Thus far definite plans have been formulated for holding eleo- 
trical shows in more than 22 leading cities of the United States. 
Many others have this feature under serious consideration, Many 
mayors of cities, together with many civic organisations, have 
endorsed the plan, and are actively engaged in carrying out various 
measures for its support. 

“ Electrical interests are enthusiastic over the celebration, and the 
event is expected to surpass all trade movements conducted here- 
tofore, and to prove highly creditable to the electrical industry.” 

And all this is only the climax of an unprecedented advertising 
campaign. 


Rifle Club Friendly.—A friendly post match took 
place between teams representiog the British Thomson-Houston 
and the British Electric Transformer Companies’ Rifle Clubs, on 
Saturday last. The teams consisted of eight members, the best six 
cards only to count. The result was that the B. T.H. Club scored 562, 
while the British Electric Transformer Olub totalled 566, on the 
best six targets, that is an average of 93°6 and 94 3 respectively. 
The British Electric Transformer Club, whose address is Hayes, 
Middlesex, is anxious to arrange some friendly matches, and will 
be glad to hear from any miniature rifle club in the trade which 
has апу dates vacant either for shoulder to shoulder or post 
matches. 


Assault on a Woman Tramear Conductor, — At 
Salford, on Saturday, a collier named Wm. Glass was charged 
with drunkenness and with assaulting a woman car оопйпо!? 
employed by the Salford Tramways Oommittee. After tendering 
an insufficient amount for his fare, he caught hold of the conductor | 
by the throat. She fell into the road and was rendered 
unconscious, and her uniform was damaged to the extent of 43. 
The Stipendiary sentenced Glass to two months’ imprisonment. 
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Electric Shipping Cranes.— There are steam shipping 
Cranes still to be seen at wharves on many of our important rivers, 
It will be of interest to record some details of the operation and 
maintenance of electric shipping cranes. Two 5-ton cranes come 
under review in these notes. No.1 crane was put to work in 
Aug ust, 1902, and No. 2 orane in Jane, 1905. Both cranes were 
335 by Mesars, Cowan, Sheldon & Co., and, except in the 

eight of the structures, are identical one with the other. The 
hoisting motors are 35 B.H P. at 260 R.P.M., and the travelling 
motors are of 6 B.H.P. at 1,250 в.р.м. They operate on а 240-volt 
D.C. supply. The operations of both cranes working on the load- 
Of pig-iron from bogies on a wharf to the hold of a ship will 
bs considered. Each sling of metal weighed about two tons. The 
© occupied from the sling leaving a bogie, depositing the metal 
е ship and the empty chain arriving back at the bogie 
averaged 90 seconde. This would give 40 slings per hour per 
orane, or 80 tons of metal shipped per hour per crane. This quan- 
tity does not, of course, work out in actual practice, as it 
would mean constant operation of cranes, whereas small delays 
are inevitable, such as barring bogies into position, &o., but with 
good cranemen, slingers and stowers, an average shipment of 
50 tons of metal per hour per crane can be maintained. Power is 
only used for hoisting and slewing for a few seconds with each 
shipment of а sling, momentum in the case of slewing carrying 
the crane a considerable portionof its travel, The lowering of the 
metal is controlled by hand brake, no power being used from the 
supply mains. | | 
- The total number of Board of Trade units used in shipping 
TOO tons of pig-iron was 52, and at, say, 2d. per unit, the total oost 
for power was 8s. 8d. In the particular case dealt with power 
is supplied at jd. per unit. NES 
No. 1 crane, put to work in 1902, had new bushes fixed in the 
hoisting motor, and the armature re-wound in 1914. No other 
repairs except of a trifling nature have been necessary. No. 2 
crane, erected in 1905, has required no repairs to motors up to the 
present time, and the mechanical repairs have been such as are 
not worth mentioning. Apart from the shipping of pig-iron, 
these cranes have unloaded tens of thousands of tons of iron ore. 
Та the case of general cargo, a crane is often 15 to 20 minutes in 
dealing with one piece goods of heavy weight and large dimen- 
sions, and during the majority of this time no power is being used. 
The steam orane, which commences to burn coal two hours before 
it does any work and burns it continuously through periods of 
idleness, compares very unfavourably in every way with the electric 
crane, which consumes power only when useful work is being done 
and works at a high efficiency. | 


Compressed-Air Explosions.— In the annual report of 
the Chief Inspector of Factories and Workshops for 1914, several 
instances of explosions of cylinders containing compressed gases 
are Briefly described. An explosion in Kent partially wrecked a 
Diesel engine; cylinders containing compressed air were being 
used to start the engine, and one of them was found to have held 
oxygen. On the ss. Muuretania a cylinder which had contained 
oxygzen, and had originally been painted black, was in use to feed 
а blow-pipe, when it exploded, killing four men ; it was found that 
the cylinder had been painted red by a previous customer of the 
gas company, and thus got amongat the ooal-gas cylinders, and was 
charged with coal-gas, which formed an explosive mixture with 
the residual oxygen. Although this cylinder had a right-hand 
sore wed connection, to distinguish it from the coal-was cylinders 
which have left hand threads, the person who charged it succeeded 
in making the connection with the compressing machine, and the 
workman who used it made an adapter in order to use it on the 
wrong connection with the blow-pipe. An air receiver, used for 
starting three large gas engines in Staffordebire, exploded, and 
killed two men ; the accident was ascribed to lubricating oil. A 
similar explosion took place in Leeds. . 


Institution and Lecture Notes,—Institution of 
Electrical Engineers.— On Thursday last week, at the first 
meeting of the Session, which was very well attended, Sir John 
&nell invited the members to pass a vote of condolence with the 
family of the late Hon. Treasurer, Mr. Robert Hammond, by rising 
to their feet. He then announced that the Council had elected 
Mr. J. E. Kingsbury to fill the vacant office, and the choice was 
endorsed by general applause ; he also announced that M. Maurice 
Leblanc had been elested an honorary member of the Institution. 
Mr. J. D. Blaikley, the husband of the last surviving niece of 
Michael Faraday, presented a valuable collection of Faraday's 
papers to the Iostitution, and in doing so described his personal 
recollections of Faraday and of his family. Prof. S. P. Thompson, 
who, as the author of a life of Faraday, was well acquainted with 
the collection, expressed the gratitude of the members to 


Mr. Blaikley, and was supported by Mr. W. M. Mordey, who also 


was familiar with the papers. and the members signified their 
approval in the usual manner. Mr. Mordey also presented two inte- 
resting relics of Faraday to the Institution, one being a note-book 
and the other a piece of heavy glass made by Faraday and 
believed to be the identical piece with which the scientist dis- 
covered the principle of mugneto-optic rotation and the diamag- 
netiam of glass, for which the donor was cordially thanked. The 
retiring president then presented the premiums to the winners, 
and installed Mr. C. P. Sparks in the chair. ; ' 

Mr. W. Duddell moved a hearty vote of thanks to Sir John 
nell, which was seconded by Mr. J. S. Highfield and enthusias- 
tically ard за, and the new president then delivered his inaugural 
address, which is abstracted elsewhere in this issue. A vote of 
thanks to the president was moved by Mt. C. H. Wordingham, seconded 
by De. Alex. R issell and unanimusly a iopted by the meeting. 


Before dealing with the main subject of his address ( Electricity 
Supply "), Mr. Sparks reminded the members of the importance 
of every individual member working in the best way he could for 
the good of King and country, and mentioned that 1,150 members 
were on active service. He also impressed upon the younger 
members of the electrical profession the importance of joining the 
Institution, and expressed the view that the commercial engineer 
was just as much a recognised member of the profession as а pure 
scientist. In this connection lie entered a protest against the 
prevailing practice of accepting the lowest tender, pointing out 
that if а reasonable margin of profit was not secured the von- 
tractor could not do his duty by the purchasers, and provision 
could not be made for development and improvement. The 
national interest would be better served by encouraging private 
enterprise to develop invention, by allowing manufacturera а 
reasonable margin of profit, than by seouring—for the moment 
only—slight fractional reductions in the costs of public service 
undertakings through acceptance of the lowest tender, which was 
not always necessarily the most favourable.” 


Electric Engine Starters.—Dealing with the recent 
lamentable accident at Beachy Head, and the need for ssfeguarda 
against similar fatalities, 7ле Motor says that the electric starter 
lends itself particularly well to the safety principle; the closing 
of the starter operating circuit can be made absolutely dependent 
on the movement of the gear lever to neutral position. This 
simply means that instead of having one break in the circuit, as 
represented by the starter pedal, ог, in the case of some cars, а 
starter switch on the dash, there are two breaks, and one of th 
must be closed by a safety movement of the gear lever. It 
might be contended that an ignition switch—preferably a plug or 
key switch—should be sufficient safeguard if the driver had to 
leave his car, and were he remiss enough to leave it in gear; but, 


even in this condition, there still lies a hidden danger, because 


most electric starters are very powerful, sufficiently so, in fact, to 
move the car when in first, or even second gear, and against the 
resistance of a non-firing engine. Thus, it is clear that on a 
slightly falling gradient a car could easily get away with the 
starter driving through the first or second gear. So powerful are 
these starters that, as an experiment, a large car has been driven a 
distance of a mile on low gear before the battery became exhausted. 
Obviously, it depends on the size of the battery as to how far it 
will rua the car, and users of starters are, as a rule, warned against 
trying the experiment, as it damages the battery. The problem, 
on the whole, is a simpler one to solve than rendering a car safe 
from starting in gear from the ordinary start ing handle, becauee, 
as stated, the eleotrical circuit contains inherently in itself the 
basis of safety, and it only requires proper application to ensure 
success. . 


The Fixation of Nitrogen.—A further step in connec- 
tion with the scheme projected for the fixation of nitrogen in the dis- 
trict of thelignite mines of Bitterfeld has been taken by the registra- 
tion of the Electro-Salpeter Works Co., with headquarters at Zsóhor- 
newitz Bitterfeld. The share capital is £150,000, and the names of 
the promoters are mostly persons associated with the A. E. G. and 
the Berlin Electricity Works Co. It will be remembered that 
these two companies tome months ago formed the Eleotro- Works 
Oo., of Golpa-Jessenitz, to acquire poesession of the lignite mines 
in question for the purpose of using the fuel for the production of 
electrical energy, which is to Ыз furnished, among others, to 
undertakings for the fixation of atmospheric nitrogen, of which the 
Electro-Salpeter Co. appears to be the initial concern. 


Electrochemistry as a Day Load, — In Switzerland 
the difficlties encountered in securing a large load throughout the 
year are reported to be much greater than in other countries, as 
the demand is only heavy during a portion of the yeat (in the 
season), and is insignificant during the remainder of the year. 
The idea has consequently arisen to diepose of the energy at lower 
prices during the period of slack demand, and thus obtain a better 
load factor. As the price under individual enterprise in this 
direction would still be relatively dear, it is intended to overcome 
this obetacle by means of united efforts. The question was recently 
considered at a meeting held at Zurich of representatives of 12 
Northern and Eastern Swiee electricity works, who suggested that 
the available energy should be combined in the period of low 
demand, and be utilised in a joint undertaking for the production 
of nitrogen from the atmosphere, or for the manufacture of ferro- 
silicon and chrome iron. The necessary mains leading to the 
suggested electrochemical works would also be used in case of 
necessity, such as a breakdown, overload, &c., for rendering mutual 
aid to the associated works, A committee has been appointed to 
ascertain the power available, and to approach an electrochemical 
works on the matter, and in the event of an initial experiment 
being successful. it is proposed to endeavour to introduce a similar 
scheme in the other parte of Switzerland. 


Organising British Engineering Industry. — The 
Engineers’ Club, Manchester, held a meeting last Friday, to con- 
sider the report of its Special Committee which, after sitting for 
some months past, has prepared a number of recommendatione. 
The Committee, after elaborating very ambitious propoeals in 
some detail, says that it considers the multiplication of organiea- 
tions undesirable. Yet it is convinced that “advantage can best 
be taken of the present opportunity by the formation of ап aeeo- 
ciation on a non-trading aod non-interference-with-prices basis." 
We shall refer to the matter in a later issue. 


.Inquiries.—Makers of electric hair dryers and of the 
^ Darling " electric radiator are asked for, 
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Appointments Vacant.—Telephone inspector, for the 


City of Birmingham electric supply department; temporary 
clerks (503. and 30..), for the Borough of Swindon electricitv and 
tramway department; electrical engineer for M+xborough U. D. C. 
(£200). Particulars are given in our advertisement pages to-day. 


Patent Application.—Application has been made to 
the Board of Trade for the avoidance or suspension of Patent 
No. 605/09 granted to Messrs. Siemens Bros. & Co., Ltd, for the 
electrolysis of aqueous saline solutions, by the Refractory Zino 
Ore Treatment Co. 


German Interests in British Companies.—In the 
House of Commons on Tuesday, a discussion took place on the 
sbove question, a member calling attention to the decision of the 
Court of Appeal in the case of the Continental Tyre and Rubber 
Co. (Great Britain), Ltd., v. the Daimler Co, and asking that 
the Attorney-General should advise the Government to carry the 
case to the Lords at once, or to promote legislation to bring the 
law of the country more in accordance with public policy. The 
Attorney-General, in the course of his reply to the disgussion, 
said, according to the report in the Times for Wednesday, that the 
legal point at issue was extremely disputable. To get a decision 
in the Houee of Lords would take weeks, in the most favourable 
circumstances, and might take months. When hon. members 
asked why, after the war, should money made by these companies 
be paid to the enemy, the answer he would give was that we 
were not dealing here with one separate subject-matter, and that 
the whole topic of the treatment of alien enemy property which 
was within the jurisdiction of this country was a very compli- 
cated one. It applied to all the German assets in the country, 
and under the custom of nations which had been observed in 
many wars it had not been the practice to confiscate—unless under 


exceptional circumstances—-the property of the enemy. The 


question had not been neglected for a moment. An inspector had 
been appointed under the Trading with the Enemy Act, 1914, 
in the care of every company in which the msjority of shares was 
held by enemies or in which the majority of the directorate cón- 


sisted of enemies. Inspectors had also been appointed, even where 


the majority of directors did not consist of enemy aliens, where 


there I any ground for suspicion. In every case where an. 
rh 


inspec ad thought it desirable to appoint a supervisor one had 
en appointed in order to keep watch over everything that took 
place. 


of 232 companies supervisors had been appointed; in the case of 
eight companies controllers had been appointed ; and in the case 
of enemy firms or persons 185 inspectors and 86 supervisors had 
been appointed. When hon. members talked of legislation they 
should have in their minds a clear idea of the legislation they 
meant. He, personally, was not at all indisposed to consider any 
reasonable practical suggestion, but he only knew of one which 
would meet the case to any extent. That was that they should 
take a oertain proportion, and say, if the alien holding passed 
beyond that, then the oompany should not be treated as being a 
British corporation, It might be possible to do something on these 
lines, but it should not be for otten that by the transfer of four 
or five shares the company might always be made to pass the 
dividing line. It was when one tried to draft a Bill that one saw 
the practical difficulties, but he assured the House that the matter 
was under most careful consideration.” 


Electric Heating and Electric Furnaces.—In his 
third lecture on this subj ct at University College, London, Prof. 
Fleming dealt with various types of electric furnace, commencing 
with re-istanoe furnaces, The Acheson furnaces for the produo- 
tion of carborundum and graphite were described, as well as the 
Kryptol furnace for heating crucibles, £o., by contact, and the 
Heraeus laboratory furnaces with platinum heating spirale, The 
uee of carbon asthe resistance material for large operations, and of 
a bath of molten ealts for tempering tools, &c., was also described ; 
in the latter case the latent heat of the fused salt сап be utilised 
to maintain the bath at a constant temperature, no rise in tem- 
perature being possible so long as апу unfu-ed salt is present, 


Induction furnaces were next dealt with. beginning with the 


invention of the type by Dr. S. Z de Ferranti in 1887. Furnaces 
of this kind are made in large sizes, a Kjellin furna e for making 
steel from pig and sorap iron, with a power input of 736 KW., being 
referred to; the iron core of the transformer in this case weighed 
85 tons. The Frick furnace is of similar design, and both these 
are mainly used in Sweden for making high-class steel, The 
Ró^hlipng-Rodenhauser furnace has a melting channel in the shape 
of the figure 8, the centre portion forming a convenient chamber 
in which a large quantity of steel can be held in a molten condi- 
tion; auxiliary conduction heating of this central hearth is pro- 
vided by iron electrodes built into the furnace walls and connected 
to heavy secondary coils on the transformer. A furnace capable 
of producing a ton of steel per heat consumes 90 amperee at 
3,000 volte; the heat lasts four to six hours. and the energy con- 
sumption is about 930 KW.-hours per ton. The steel coste £7 per 
ton. Iu the Hjorth induction furnace the cores of the transformer 
are stationary, clearance holes in the furnace stracture allowing 
the bath to be tilted for pouring. The primary coils consist of 
copper tube throngh which water circulates, a heavy current at 
low voltage being supplied by a separa‘e transformer. A b-ton 
furnace of this kind is in use at Jossingford. Las‘ly, the 
leotur-r explained the operation ^f tha Haring pinch-effest fur- 
nace, which was desuribed in the ELECTSICAL Review of Ootoher 
23rd, 1914, 


In most cases it had not been thought necessary. In the. 
case of 492 companies inepectors had been appointed; in the case 


Volunteer Notes,— ENGINEERING INSTITUTIONS’ VOLUN- 
TEER TRAINING COoBPS.—Ocdera for Week commencing November 
29th, 1915.— By Lieut.-Ool О. B. Clay, V. D, Commanding. 

Drills, 6.26 to 7.25; 7.25 to 8.25 p.m. 

Monday. November 29th.—Sections 1 and 2, Technical; Sections 
8 and 4, Squad, Signalling Section and R-oruite. | 

Tuesday, November 30th.—School of Arms with Architeote’ 
Corrs, 6 to 8 p.m. | 
_ Wednesday, December lat.—Opening of New Headquarters 
(see below), at 6.25 p m. MN. | 

Thursday, December 2nd.—Seoctions 3 and 4, Shooting. 

Friday, December 3rd.—Sections 8 and 4. Technical; 

1 aud 2, Squad, Signalling Section and Recruits. | 

The opening of the new Headquarters takes place on Wednesday, 
December Ist, at 6.25 p.m. All members are requested to attend 
in uniform if possible Members are requested to bring as many 
reoruits as possible on this occasion. 

Members desirous of applying for commiesions in the technical 
branches of the Army should apply immediately to the Com- 
шы or Adjutant, who will give them all the information they 
requ 

Е. @. FLEMING, | 
Company Commander and Acting Adjutant. 

Sap Batt. (OLD Bors) CENTRAL LONDON REGIMENT (VOLUN- 
TEERS).—Battalion Orders by Colonel S. G. Grant (Officer Com- 
manding), Thursday, November 25th, 1915 :— 

Week-end Parades.—Saturday.—Field Operations. A company will 
perade at Baker Street Station at 2.30 p.m., and proceed by through 
train to Wembley Park. Umpires to accompany this pacty—oOapt. 
Eastwood, Mr. H. O. King and the Adjatant. B, O and D Com- 
panies, rendezvous at Queen's Park Station, at 2.45 p.m., under the 
command of Mr. Ridd. 

Instructions have been issued to the Officers concerned. 

Sunday.—All day Outpost Scheme, 

A, B, C and D Companies will parade at Wembley Park at 
10.30 a.m. to be in position by 12 noon. North London and Black- 
heath Platoons will represent the Enemy,and will rendezvous 
under special instructions issued separately. | 

Refreshments to be supplied оп the Ground by the Quarter- 
master for A, B, C and D Companies. North London and Black- 
heath Platoons to take their own provisions, and to provide them- 
selves with a narrow white tape hat band. | 

Musketry.—There will be no shooting at Acton on Saturday 
next, the 27th inst. 

Bisley.—The range will be open all day for members of the 
Corps. Names to be sent in to Headquarters, as usual. Members 
going down in the morning, should report to Sergeant Cotter at 
the barrier of No. 9 Platform, Waterloo Station, at 9.15 am. 
Those unable to travel at that time should apply for travelling 
5 Headquarters not later than 6 p.m. on Friday next, the 
28th i 


A. G. JOINER, Major and Adjutant, O. B. O. 


Books for British Prisoners of War.—A further appeal 
is made by the Board of Еіпса‹іоп for books of an educa- 
tional character for the British Civilian Prisoners of War (of whom 
there are some 4,000) now interned at Ruhleben, in Germany. 
Under the auspices of a Camp Education Department, a school 


and a Science and Art Union have been organised among the 


prisoners, and in them are enrolled 1,500 students with 150 
lecturers and teachers, The educational work covers nearly all 
the usual subjects of a school or college curriculum, Persons 
willing to contribute either books or money to this interesting 
and most deserving effort to help our unfortunate fellow- 
countrymen in Germany to relieve in a profitable manner the 
tedium of their confinement, may obtain a circular giving full 
information on the subject, by addressing a post-card to Mr. Alfred 
T. Davies, Board of Education, Whitehall, London, 8.W., who is in 
charge of the arrangements for obtaining and forwarding the 
books to Ruhleben. 


Petrograd Electric Light Economies.—In order to 
save coal and electric power for the factories and workshope that are 
working for the national cause, the Governor of Petrograd, Major- 
General Prince A. N. Ob lenky, decreed, on Oct. 11th last, the pro- 
hibition of the use of illuminated advertisements and sign boards, 
as well as the exterior lighting of houses (excepting lamps with 
numbers), industrial and trading concerns, restaurants, theatres, 
and entertainment houses. The posters fixed on such premises 
may be illuminated with one lamp having an incandescent light 
of not over 100 С.Р. He prohibits the interior lighting of mer- 
cantile establishments whilst these are closed, excepting such 
lighting as is necessary for purposes of security ; he also pro- 
hibits the use of arc lamps in shop windows, but such premises 
may use three incandescent lampe not exceeding 100 C.P. per lamp 
for each window. The lighting of entrances can only be allowed 
if the nearest street lamp does not suffice for such a purpose. 
Infringements of the decree will subject the offenders to imprison- 
ment for a period up to three months, or to arrest for such period, 
or to a fine up to 8,000 roubles (about £320). 


Accidents, —Mr. Wm. Sample, electrician, Dungiven, 
Co. Londonderry, while attempting to free an obetruction in the 
working of an engine at a generating station, had his arm 
caught in the machinery, The limb was badly lacerated. 

The Times states that by an explosion due to an accumulation of 
gas іп a ship at Wallsend, one man was killed, and five other 
workmen, all electricians, were injured, 
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OUR PERSONAL COLUMN. 


The Editors invite electrwat engyncers, whether connected with the 
technica? or the commercial пав of the profession and vndwstry 
also electric tramway and raijouy officials, to keep readers of the 

- EnsoruicAL REVIEW posted as to their movements, 


` 


Central Station Officials.—Mr. E. S. RiLEY, station 
superintendent at the Walthamstow U. D. C. electricity works, 
has resigned his position and enlisted in the Army. 

he riolmfirth District Council has appointed Mr. A. C. 

OTT resident electrical engineer. 

At the electricity works, Stamford, recently, Mr. A. EMER- 
TON, the fitter, was presented by the staff with a clock on the 
Occasion of his marriage. Mr. J, E. Edmundson, the engineer, 
made the оло | | | a 

г. Н. M. Тлхіов having resigned his appointment as chief 
electrical engineer to the Middlesbrough Corporation, Mr. 
R. A. Scorson has been appointed his successor at £300 a year. 


. General.—Mr. B. SLeatH, wHo travels for Messrs. 
Venner & Co. and for their principals, Messrs, Chamberlain 
and Hookham, Ltd., in the West of England and South 
Wales, and. Mr. J. S. Carter, who has recentlv been 
travelling in many ие of the world for Messrs. Chamberlain 
and Hookham, Ltd., have both joined the Motor Transport 
Section of the A.S.C., and are at present stationed tem- 
porarily at Grove Park. | ‚ 

In consequence of the absence of Captain Wallis-Jones on 
active service, Mr. HA ROD W. Couzens, ‘of the firm of 
Couzens & Brown, has kindly undertaken to execute, on 
behalf of Messrs. Wallis-Jones & Dent, Westminster, all work 
now in hand and any future work that may be entrusted to 
that firm. Mr. Couzens will have the services of Mr. Tate, 
for so many years the firm's chief assistant engineer. The 
firm's address із: 50, Queen Anne's Gate, S. W. Telephone 
number: Victoria 5029. | І 

Since our last issue more municipal bodies іп Lancashire 
have appointed committee chairmen for the ensuing year as 
follows :— 

Salford.—Electricity Committee, Coun. G. BILLINGTON 
„ and Coun. Мсросали, (vice-chairman); Tramways 

ommiittee, Ald. Linstey (chairman) and Coun. BARRETT (vice- 
chairman). | 

Oldham.—Electricity Committee, Coun. С. HARDMAN (chair- 
man) and Ald. WanD (vice-chairman); Tramways Committee, 
Ald. [sHERWoOoD (chairman) and Coun. ELLIOT (vice-chairman). 

Bury. — Electricity Committee, Coun. JaMIESON (chairman) 
and Coun. Т. Нот (vice-chairman); Tramways Committee, 
Ald. CoLurnce (chairman) and Coun. HARdREAVES (vice-chair- 
man). 

Preston.—Tramways Committee, Ald. OmeRop (chairman) 
and Coun. PARKINSON (vice-chairman). 

Sowthport.—Tramways Committee, Ald. Grirrirus (chair- 
man) and Coun. CLAYTON (vice-chairman). | 

Stockport.—Electricity Committee, Ald. GEORGE Batt (chair- 
man) and Coun. J. W. BoorH (vice-chairman); Tramways 
Committee, Ald. C. SnHaRPLES (chairman) and Ald. W. E. 
HAMNETT (vice-chairman). | 

Mr. T. Perrin has been re-elected chairman of the Staly- 
bridge, Hyde, Mossley and Dukinfield Tramways and Elec- 
tricity Board, and Мг. H. Sykes has been re-elected vice- 
chairman. 


Coun. A. J. Beckett has been appointed chairman and 
Coun. J. Bavin vice-chairman of the am B.C. Electricity 
Commiítee. | 


Mr. Bruce Linpsay has been elected Convener of. the Edin- 
burgh Corporation Electric Lighting Committee. 
d. Voruey has been appointed chairman and Ald. Myers 
vice-chairman of the Islington B.C. Electricity Committee. 
Coun. Brook has been appointed chairman of the Elec- 


tricity Committee of the Todmorden T.C. 


Mr. H. R. Barce and Mr. W. Е. Bare have been appointed 
chairman and vice-chairman respectively of the Poplar B.C. 
Electricity Committee. | | 

Mr. ARTHUR BRIDGE has been appointed chairman of Batter- 
sea B.C. Electricity Committee for the ensuing three months. 

The friends of Mr. A. V. Girxins, the well-known electrical 
contractor who was eo seriously injured on the night of October 
iod. will be pleased to hear that he is making excellent pro- 
gress, and hopes to leave the hospital within the next fort- 
night. In the meantime, he tenders hie most sincere thanks 
to tbe very large number of those who have written to hi 
expressing their sympathy, and hopes to deal more fully with 
their letters at a later date. 

Mr. Н. PrRkINS, electrical traveller in the Midlands and 
the Eastern Counties for Messrs. Falk, Stadelmann & Co., 
Ltd., has joined the Royal Engineers, Electrical Section, for 
the duration of the war. He will resume his duties with the 
firm after the war. | | Е | 

Mr. C. F. ANDERSON has resigned bis position with the 
B. & K. Co. to join the 26th Royal Fusiliers. 

The following notice appears in the London Gazette :— 
Territorial Force, Tyne Electrical Engineers: Richard Garratt 
Ellis to be Second-Lieutenant, September 15th, 1915. 

M. Georces CLAUDE, the inventor of the neon lamp, has 
been made a Chevalier of the Legion of Honour, and awarded 

the War Cross. He is a lieutenant in the air service.— 
Lumiore Electrique. . . | 


Mr. J. W. Meares, electrical adviser to the Government of 
India, is to proceed on seven months’ leave this week. Mr. 
О. C. T. Eastgate, electric inspector, Punjab, will ofnicate in 
Mr. Meares's absence. . 
Mr. Tuomas A. EDISON has recently been appointed Chair- 
man of the Naval Advisory Board, U.S.A., which Board com- 
rises a number of prominent engineers and scientitic men of 
TBA Dr. WIIISs R. МнітхЕҮ, Ph.D., Director of the 


| Research Laboratory of the General Electric Co., Schenectady, 


/ 


New York, bas been appointed a member of the same Board. 
Among the many important developments and inventions 
made in the above laboratory under Dr, Whitney's direction 
have been the drawn-wire tungsten filament and the gas- 
filled (half-watt) lamp. Dr. W. L. R. Emmet, chief engineer 
of the lighting department of the General Electric Co. (U. S. A.) 
Schenectady, has also been appointed a member of the Nava 
Advisory Board. Dr. Emmet is a graduate of the United 
States Naval Academy, and served as an officer in the United 
States Navy, which position he resigned to take up engineer- 
ing work with the General Electric Co. (U.S. A.) at their 

nectady works. He was responsible for the development 
of the Curtis steam turbine as applied to the driving of 
electric generating machineny, and was specially engaged on 
this work for a number of years. His most recent develop- 
ment is the mercury vapour turbine, a paper on which was 
presented before the American Institute of Electrical Engi- 
neers during the past year. 

Mr. Ernest W. Dounrton, of the British Thomson-Hggston 
Co., Ltd. (Madza House etaff), Has been appointed electrical 
engineer tc the Anglo-Saxon Petroleum Co., Ltd., for service 
in Sarawak, and he is leaving this country very shortly to 
take up his new post and erect the electric lighting plant at 
Sarawak, and afterwards take charge, in accordance with 
the plans and epecifications of the consulting engineers for 
the scheme, Messrs. Albion T. Snell & Partners. 


Roll of Honour.—Private ALFRED GRIFFITHS, who, 
before the war, was in business as an electrical engineer in 
Manningham Lane, Bradford, and has been serving in the 
Metor Transport Section of the Army Service Corps, has died 
of wounds received whilst on service in France. 

Corporal LEONARD S. Newns, of the Royal Flying Corps, 
formerly & wireless operator, has been awarded the DOM 
for gallant conduct and coolness when carrying out his duty 
under fire, and for the conspicuous thoroughness and efficiency 
for which his work has been noticeable. 

Private ARCHER Watson, of the 6th Battalion Lincolnshire 
Regiment, who is reported massing, was, prior to enlistment, 
engaged with Messrs. Cutting Bros., electrical engineers, of 
Stamford. He was үс at the Suvla Bay landing at the 
Dardanelles, and although previously reported wounded, no 
news of him has been received since August 6th. 

Sergeant Cuas. L. R. Haines, of the Royal Engineers, who 
has died at Netley Hospital from ehrapnel wounds received in 
action on September 25th at Loos, was formerly engaged at the 
Rugby works of Messrs. Willans & Robinson, Ltd. 

Lieutenant C. P. B. OciLvig, Mechanical Transport Section, 
Army Service Corps, has been wounded in France, and is now 
in the British Red Cross Society's Hospital, at Eastbourne, 
with a bullet wound in the head. Prior to the war he was an 
electrical and motor engineer in Belfast. 

Obituary.—Dr. PauL RasEHORN.—The death is re- 
ropted from Berlin, at the age of 50 years, of Dr. Paul Rase- 
horn, the chief engineer of the Siemens & Halske Co. 

Dr. Henry CHARLTON BASTIAN.— We tender to Mr. C. Orme 


Bastian our sincere sympathy on the occasion of the death of 


his noted father, Dr. Henry Charlton Bastian, which occurred 
in his 79th year on Wednesday last week. 

.Ex-BaILIE JAMES ALSTON.—Ex-Bailie J. Alston, who a fort- 
night ago was appointed Convener of the Glasgow T.C.'s 
Tramways Committee, died at his residence, Carmunnock, 
Busby, this week. 

Мв. FRED. HAWEINS.— The death occurred on 18th inst., at 
the age of 86 years, of Mr. Fred. Hawkins, who was in the 
employ of the India-Rubber, Gutta-Percha & Telegraph Works 
Co., Ltd., for 60 yan He joined the company when it was 
known as 8. W. Silver & Co., and served almost continuously 
until within a few weeks of his death. He was for many 

ears manager of the cable-making and battery department. 

ə funeral Сегетопу took place on Wednesday at West 
Ham Cemetery. With the death of Mr. Hawkins there hae 
parsec away another of the highly-esteemed old guard of 

ilvertown whose departure we record with feelings of per- 


sonal regret. 


OFFICIAL RETURNS OF ELECTRICAL 
| COMPANTES, 


Renew Electric Lamp Co., Ltd.—Mortgage dated Novem- 
ber 17th, 1915, to secure £337 7s. 3d., and further advances up to £500, 
charged on the benefit of a certain agreement, being a contract for the 
urchase of a licence to work the companv's process for rencwing electric 
amps in Russia. Holders: Haughton, Dickson & Co., Ltd., 3, Mumford 
Court, Milk Street, E.C. 


Llangollen and District Electric Light and Power Co., 
Ltd. (75,384).—Capital, £6,000 in £1 shares (2 pref.) Return dated 
September ist, 1915. 2.114 shares taken up: £2,110 15s. paid, leaving 
ЄЗ 5%. in arrears. Mortgages and charges: £2,800 
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Halifax and Bermudas Cable Co., Ltd. (28,972).— 
Capital, 50.000 in £5 shares. Return dated SeptemBer 30th, 1915. All 
shares taken up; £50,000 considered as paid. Mortgages and charges: Nil. 


New Liverpool Rubber Co., Ltd. (109,933).—Capital, 
150,000 in £1 shares (52,000 pref. Return dated October 13th, 1915. 
58,502 ord. and 61,410 pref. shares taken up: £58,502 paid; £51,410 con- 
sidered as paid. Mortgages and charges: £525,705. 

North Melbourne Electric Tramways and Lighting Co., 
Ltd. (§5.463).—Capital, 5900.000 in £1 shares (100,000 pref.). Return dated 
July 16th (filed September 2nd), 1915. 62,257 pref. and 100,000 ord. shares 
taken 9005 £52,257 paid; £115,000 considered as paid. Mortgages and charges: 
167, 000. 
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CITY NOTES. 


Edison & Swan United Electric Light Co., Ltd. 


Mr. С. J. Forp presided, on November 18th, at thé annual 
meeting held at Winchester House, Е.С. In referring to the 
balance sheet, he said that the item of sundry creditors and 
credit balances stood at £80,814, against £48,174 last year. 
The increase was wholly due to the larger turnover, and was 
correspondingly represented on the other side of the account 
by increases in the items of stock and sundry debtors, the 
first of which had increased from £184,989 in 1914 to £211,273, 
and the debtors from £64,831 to £89,792. With a view to 
extending the company's manufacturing facilities, £8,690 had 
been expended on additional buildings to cope with the in- 
creased trade, which expenditure was included under the 
item of freehold and leasehold property, which now stood at 
£73,036. Plant and machinery for a similar reason had been 
increased by £8,700, bringing that item up to £84,613. One 
of the principal items included in that additional expenditure 
had been in respect of their glass furnaces, which were now 
equipped for an output of lamp bulbs of practically double 
the cipacity which existed heretofore. Whilst on that sub- 
ject, be might tell them that they had in the past year found 
no difficulty whatever in disposing of the whole of their 
output, and could undoubtedly have sold more if their manu- 
facturing capacity had been greater; but it was only within 
the last few months that the additional furnaces and plant 
had been available, and further moderate expenditure would 
be required. In normal times the sales of lamps they had 
‘made would undoubtedly have shown them a considerably 
greater profit, but they were in the position that the selling 
price of the drawn-wire lamp could not be increased ; in fact, 
it was more likely to be reduced. On the other hand, the cost 
of manufacture had risen to an abnormally high figure in 
consequence of increase in wages and the cost of raw material. 
Anyhow. the company had undoubtedly established the repu- 
tation of the Ediswan " drawn-wire lamp, and unless some- 
thing altogether unforeseen should happen in the future he 
saw no reason why the increased sales should not continue. 
With regard to the company's interest in the Altrincham 
Electric Supply, Ltd., the last balance sheet showed a holding 
of 10.060 fully-paid preference shares. and 5,000 similar shares 
on which a small amount had been paid. together with 6,669 
deferred shares of 1s. each. In the present accounts it would 
be seen that they held in June 4,705 fully-paid and 5,000 10s. 
paid nreference shares, the difference having been sold in the 
period under review. They had since disposed of the whole 
of the partly-paid shares, thereby cancelling £2,500 of the 
42.785 linbilitv referred to in the balance sheet, and they had 
reduced their holding in fully-paid preference shares to 1,505. 
With regard to the deferred shares in the Altrincham Co., of 
which they held the whole issue except one, they were, in 
the opinion of the*board, a valuable asset, and when he told 
them last vear that their dividend thereon amounted to 10s. 
per share they would agree with him. It they canitalised these 
shares to pav 10 per cent., which he did not think was un- 
reasonable, their holding should be worth over £33,000. This 
would mean that they were worth £5 per share, but the diff- 
culty was to obtain the price for them. The publie would 
wilingly pay £1 for a £1 share paying 10 per cent., but 
looked askance at naying £5 for a share of the face value of 
Is. He did not think the dividend in the future on these 
shares should be less than that received in the past. The 
general expenses had been reduced by £4,825. and amounted 
to 417.038. and the balance of gross profit brought from 
trading account had been increased from £51,944 to £56,962, 
the net result being that they had made a profit for the vear 
of 414.146, against 44.695 last vear. He regretted that they 
could not recommend the payment of a dividend, but on 
previous occasions he had pointed out that it was absolutely 
essential before any dividend was paid that they should 
accumulate a verv substantial reserve fund and employ it 
as additional working capital. For thia reason thev recom- 
mended that a start be made by transferring £15,000 to 
reserve account. During the vear they had had an anxious 
and trying time, and hod experienced great difficulty in find- 
ing adeanate labour. Their anxieties had been accentuated by 
reason of the greet rise in the price of raw materials, and in 
many instances the difficulties of obtaining them, even at апу 
price, which, coupled with the heavy rise in the price of 
labour. had tended at times to severely tax their. financial 
resources. If the business inereased in the future as it had 
during the post two vears, the question of finance would 
become a still more urgent one. Unfortunately. there did not 
appear to be anv existing means of providing further working 
capital except through the medium of holding up profits. One 


of his colleagues, Mr. Gimingham, in the early part of the 
year made a tour of inspection of the company’s Australian 
and New Zealand branches and agencies, and visited the chief 
commercial centres there, and he thought that in due course 
a considerable expansion of the company’s trade in Australia 
should result therefrom. In conclusion, the Chairman referred 
to the nomination of Mr. John Cross to a seat on the board, 
and explained that several large shareholders considered thai 
no addition should be made at present, and consequently Mr. 
Cross. withdrew his candidature. : 

Mr. E. B. ELLICE CLARK seconded the motion. 

In the course of his reply to remarks by shareholders, the 
CHAIRMAN said that the public seemed to think that because 
а concern was doing a huge trade it was necessarily making a 
huge profit. That might be the case in normal times, but not 
in such times as the present. As an instance, he might tel! 
them that they had had to send their own motor vans to 
Birmingham from London to fetch metal. Wages had gone 
up after contracts had been secured to a very high figure 
indeed, and raw materials had also gone up after contracts 
had been made. It was impossible for any business of that 
sort to cover itself absolutely for the whole of the contracts it 
had in hand. They could do it to a certain extent, but thev 
would want a colossal amount of working capital if they were 
to do so entirely. Although they had a very big business, 
there had not been the profit that might have been expected. 
Lamps were practically their main article, and the price of 
the lamp was fixed and could. not be raised, whilst the cost 
of producing the lamp had gone up 33 per cent. 

Mr. Lowry asked if there was any prospect in the coming 
year of a dividend being paid, or of the contracte they had 
entered into, and which had not been profitable, being put on 
a better basis? А 

The Снатвмах said he could not forecast anything about a 
dividend. He had put it plainly that day, and in the past, 
that no dividend could be paid until they had got sufficient 
working capital, and this could necessarily only be provided 
out of profits. He saw no possibility of a dividend until they 
had at least £50,000 reserve. When he became chairman 
there was a sum of £45,000 put down in the reserve account. 
but on looking into the whole matter most carefully he found 
it had been accumulated out of so-called profits made by not 
adequately depreciating atock. If the stock had been taken 
at the proper figures the profit would not have existed as 
shown, and conseauently thev would not have had the £45,000 
reserve at all. The profit shown that дау was after taking 
stock and debtors and all their assets nt the most conserva- 
tive figure, and there was no doubt about it that they had the 
profit there. Ther had not taken any contracts which were 
not profitable. What he intended to convey was that they 
were not as profitable as in normal times. 

The report was then adopted. 


Allgemeine Elektricitats Gesellschaft. 


Tun directors of the A.E.G., of Berlin, have issued a state- 
ment referring briefly to the working results in the year 
ended with June 30th, 1915. It announces that the work. 
shops, from which 23,908 employés were absent owing to the 
call to the Army, were adequately occupied on peace work. 
and were at disposal for the defence of the country to a wide 
extent. The bank credit is claimed to have amounted to 
£5,165,000 at the end of the year, as against £3,850,000 in 
1913-14. The sum expended for the support of the families 
of employés reached £230,000 in the first year, and had been 
defrayed out of revenue. The book value of a number of 
industrial investments had been written down by £100,000, 
во as to bring them to the nominal value. After deducting general 
expenses, taxes, interest on loans, and provision for depre- 
clation, the accounts are said to show net profits amounting 
to £1,069,000, as contrasted with £944,000 in the preceding 
financial year. It is proposed to pay a dividend of 11 per 
cent. on the ordinary share capital of £7,750,000, as compared 
with 10 per cent. in 1913-14 and 14 per cent. in each of the 
two preceding years. It is added that the recent increase of 
£1,450,000 1n the share capital had been registered after 
shares for £1.738,000 in the Berlin Electricity Works Co. had 
been notified in exchange for A. E. G. new shares for £1,303,000. 
and the balance of £147,000 had been taken over by a bank- 
ing syndicate. A proposal to amend the company's statutes 
is to be made at the forthcoming general ineeting, so as to 
extend the objects of the undertaking. 


Southern Brazil Electric Co., Ltd. 


Mr. E. Н. Toorau presided at the annual meeting, held in Lon- 
don on 22nd inst. He referred to the valuable assistance ren- 
dered by the company’s brokers throughout an anxious and try- 
ing period. They had been compelled to husband their resources, 
and delay and curtail the development and extension work 
contemplated, until their finances were placed upon a better 
footing. The balance of £2,127, which was to be carried 
forward, did not represent the result of a full vear'a working. 
for in the ease of Campinas, Paranagua, and Byington & Co., 
which closed their accounts on December 31st, only profits for 
the six months ended December, 1914, had been taken into 
account. It was proposed to alter the date of closing the 
company’s financial vear so as to coincide with that of the 
Brazilian concerns. The report was adopted. 
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Provincial Tramways Co., Ltd.—The report for the 
year ended September 30th, 1915, states that the net revenue 
received from the local companies has been £48,789, against 


£40,297 last year and £41,683 in 1913. The directors have set ' 


aside to reserve and depreciation account £12,000, and have 
added to reserve account for third party insurance or other 
purposes £4,000. They now recommend a dividend on the 
41 ordinary shares cf 10d. per share, making with 8d. per 
share paid in June last ls. 6d. per share, or 74 per cent. for 
the year, leaving £11,800 to be carried forward. Having regard 
to the uncertainty of the current year as to traffic, and also 


as to the probability of greatly increased taxation, the direc- 
tors cont it prudent to carry forward this substantial 
amount. 


, A 

. Mexico Tramways Light and Power Companies.—At 
the request of the holders of large amounts of the bonds of 
the various companies constituting the Mexico Tramways, 
Light and Power group, the following gentlemen will act as 
a committee to co-operate with the trustees, the receivers, and 
the boards of directors, in Hane such measures from time to 
time as will best safeguard the interests of the security 
holders :—Mr. E. R. Peacock (chairman), Messrs. Stanley 
Boulter, H. F. Chamen, Robert Fleming, H. Malcolm Hub- 
bard, and A. F. P. Roger. 


Richard Hornsby and Sons, Ltd.—For the year ended 
September 30th there was a dis ble balance amounting to 
£52,762, as compared with £25,745 for the previous year. A 
distribution of 6} per cent. on the ordinary shares is recom- 
ee as compared with 24 per cent., carrying forward 


Callender’s Share and Investment Trust, Ltd.—The 


directors recommend a dividend at the rate of 5 per cent. per 
annum, less income-tax, for the half-year, making 5 per 
cent. for the year, placing £500 to reserve, writing £741 off 
preliminary and other expenses, and carrying forward £3,010. 


Electric Construction Co., Ltd.—The directors have 
declared an interim dividend at the rate of 7 per cent. per 
annum on the preference shares for the half-year to Sep- 
tember 30th. 


Victoria Falls and Transvaal Power Co., Ltd.—The 
net earnings, including thoee of the Rand Mines Power Supply 
Co. for the quarter ended September 30th, amoun to 
£184.798.—Financial Times. 


Power-Gas Corporation, Ltd.—A dividend on the 


' ordinary shares for the year ended September 30th last at the 


rate of 6 per cent. per annum, less income-tax, is announced. 


Ruston, Proctor and Co., Ltd.—An interim dividend 
of 23 per cent. is announced. 


Anglo-Portuguese Telephone Co.. Ltd.—The direc- 
tors announce an interim dividend of 3 per cent., less income- 
tax. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Stock Exchange business is moving on lines rather slower 
than those which have distinguished it during the first half 
of the month. For this the vacillation of Greece and the 
advance of the enemy into Serbia are in the main respon- 
sible, having combined to check investment and to lay a 
hand upon the spirit of optimism which had been current 
previously in most of the Stock Exchange markete. 

At the same time, the Treasury have just introduced an 
unexpected factor into Capel Court conditions, because, taking 
the Stock Exchange by surprise, they have given permission 
for minimum prices to be removed in the cases of Console and 
various other fixed-interest securities which have lain under 
the ehelter (or the ban, from whichever point of view one 
looks at it) of the Treasury regulations since January 4 
last. It will be recalled that the Treasury practically sold to 
the Stock Exchange the privilege of reopening the House, in 
exchange for certain severe restrictions, of which the estab- 
lishment of minimum prices in scores of stocks formed one 
of the number. We dealt fully with the matter at the time, 
and have recurred to it on subsequent occasions when indi- 
cating the mechanical difficulties under which Stock Exchange 
transactions at present creak. | 

The Treasury have removed these restrictions from only 
certain stocks, of which Console are the chief. None of the 

ome Railway fixed-interest issues—e.g., Metropolitan Dis- 
trict prior lien debenture, Central London 44 per cent. pre- 
ference, London Electric 4 per cent, debenture—are affected, 
although it is thought nrobable that if the removal of the 
minima from Consols, Foreign Government bonds, and the 
like, should turn out to be а discreet step, the Home Railway 
prior-charge lists will shortly be brought into line with the 
rest. Consols promptly fell 7 points from their previous 


minimum, so it may be guessed what would happen if Bail- 


way stocks were freed entirely. 


lhe feature in the Homé Railway market this week is 
‘another substantial rise in Underground Electric 6 per cent. 
Income bonds, the price of which has jumped ER pointe to 
784, while the £10 shares rose to 40s. and the shilling shares 
to 6s. 74d. We take no credit to ourselves for pointing out 
the obvious cheapness of the bonds when they stood in the 
neighbourhood of 70, because there was so little reason for 
the overdone depression, and so inuch likelihood of its being 
rectified. The Adv ino hae been assisted by various rumours, 
one of which hears that fares are going to be raised on the 
Underground Electric Railways and omnibus systems; and if 
this 1s so, the security of the income bonds would certainly 
be improved, because, in present conditions, a slight advance 
in fares would make little perceptible alteration in the number 
of passengers, although the total carried is so enormous that 
a scarcely-felt rise in the price of в ticket would make a huge 
difference to the aggregate receipts of the associated com- 
panies. 

Districts and Mettopolitans are both better, Central Londons 
gained 23; and most of the Steam stocks present a more 
healthy appearance than they have been doing of late. This 
is consequent upon a little investment inquiry by those who 
regard the stocks as cheap, seeing that current. prices are full 
of the dividend earned during nearly five months of the fat 
half of the year. " 

How the provinces are making money and putting it by— 
at all events, some proportion of it—is seen in the constantly- 
Increasing difficulty of obtaining good-class stock at the pre- 
sent range of prices. Anglo-Argentine Tramways иш 
stocks make a good illustration. Not long ago, it was difficult 
to get a bid for the 5 per cent. debenture issue; now, the 
trouble is to get the offer of it. The same remark applies to 
one market after another throughout the Stock Exchange. 
The public want sound securities paying 51 to 6 per cent. on 
the money, but holders are apparently not eager to sell, nor 
obliged to do s0. ; 
| into whatever market one may choose, the really good, 
investments are only to be picked up—at attractive prices, 
that is—more or. less by accident. We cannot get stock, 
murmured a jobber the other day, until a few more holders 
die; and the grim comment gives an effective idea of the 
„ source from which supplies are to be expected 


New issues cannot be made; foreign holders cannot sell; 


some of the provinces are prospering by reason of the war, 
and so there is not enough good stock to go round. 

There is not much doing in the market for domestic elec- 
trical shares. No changes have occurred in prices; and, 
although a few buyers come in occasionally for the preference 
issues, the ordinary shares are still neglected. London Elec- 
tric 4 per cent. debenture has gone back 3 points to 77, but 
this is exceptional, because for most of the good debenture 
stocks there is demand and no supply. 

Telegraph stocks are mostly good. The Eastern group is 
better, and both classes af Globe Telegraph and Trusts have 
risen 4. Western Telegraphs hardened to 124. New York 
Telephone bonds remain at 1014. but the market for most 
American securities is a little shaky in consequence of a 
rise in the exchange. American Marconis receded to 
16s. 6d., while the price of the parent shares, at 378. 6d., is 
also lower. Anglo-American Telegraph deferred at 223 has 
gone back 3, and at the present price it looks tempting, by 
reason of the excellent yield that it affords. 

Mexicans are looking more healthy again, and some of the 
utility issues are a point or so better on the week, this apply- 
ing rather to the common and preferred stocks, because the 
bonds are offered. Brazil Tractions stick at 574. To our price 
lists over-leaf we add four of the most negotiable stocks of 
the British Columbia Electric Railway. The company has eo 
far paid the full dividend on its 5 per cent. preference stock. 
but whether this performance will be repeated in respect of 
the current half-year is considered highly doubtful. Castner- 


Kellners are good at 33, Babcock & Wilcox are retaining all 


their firmness, British Westinghouse preference put on a 
florin, Electric Constructions rose le. to 14s., and there has 
been an improvement in Telegraph Constructions. 

The rubber share market was buoyant until the price of 
the raw stuff bounded up to 3s. 7d. a pound. This was held 


‘to be a significant red light, showing the danger of buying 


overmuch in a market where the inflation of the raw stuff 
began to wear a very artificial aspect. Difficulty in securin 

ships for traneport of the rubber to the United States an 

io these shores. plus the renewed activity of the German 
submarines in the Mediterranean, are holding up large quan- 
tities of rubber in the Middle East; and although the com- 
nanies producing rubber at Is. per Ib. or less would be making 
huge profits if they could get anything like 3s. 6d. рег lb., 
it is not clear that in the majority of cases they are able to 
obtain it from their estates. So that, while the prices are 
good. the buying is more cautious than it was ten days ago; 
and it seems to us that the careful attitude 1s eminently 
correct. 

In copper shares, the tendency is rather reactionarv. The 
United States has had a bearish fit in consequence of a rise 
in exchange between New York and London, but this nhase 
is not likely to be more than temporarv: prices will probably 
recover again, whatever the exchange hannens to be. Arma- 
ment shares are also quiet, and as a whole, though keeping 
on a steady keel, they fail to attract any noteworthy attention. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Номи Busorarorry Companies, 


Price 
Dividend, Nov. 28, Hiseortfal Yield 
1914. 1915. this week. p. o. 


Brompton Ordinary ee оо 10 4. — 5 18 4 

do. 1 рес соп Pref, oe ee Н т -— : 2 1 

do. до. do. Pref. ee 4 -— 6 0 0 

do do. Озу Pref. oe T — 6 8 7 

° 4 Deb. ee ee oe ee 80 — 5 0 0 

oe ae ee ee oo 6 43 — 6 17 8 

4 Deb, 0 eo ee eo 4 87 — 6 8 6 

City о London ae oe ee 9 1 T 3 3 8 

do. до. s per cent. Pref, .. 6 1 — 511 4 

do. do. 5 b. ee ee ee 5 100 = 6 0 0 

do. do. 43 Deb. aci ee ee E 85 — 6 6 0 

do. do. 6percent. Pref... 6 10} — 511 8 

do. do. Deb. ee ee 4 90 = 6 0 0 

нан i 2nd Deb. .. - э за = = ia 

on nary ee oe ee SA. 

London Blectrio .. ee e 5. 4 1 — 8 8 4 

do. do. 6 cent. Pref, eo 6 == 1 1 2 

м do. 1 do. 4 eb. °з ee eo 4 т -— 8 ; 4 4 
etropo tan ee == 15 

do. Es. cent, Pr 0 0 af — 6 0 0 

2 ee oe ee 85 — 6 6 0 

ee ee 70 — 5 0 0 

B. James’ and Pall Mall * 10 63 — 7 18 10 

do. do. do. Tpercent.Pref, 7 6 — 616 8 

do. do. do. 8 b. ee ee 84 70 — б 0 0 

South London е ee ee 6 9j — 6 19 0 

South Metropolitan Pref. ee ee q 1 -— 614 N 

Westminster 8 oe eo eo 9 і -— 0 18 6 

do. A Pref. .. eo ee L.] 4 == 6 9 0 


TULEORAPHS дир Tauersonne. 


Anglo-Am. Tel. Pref. eo | өө oo 6 1073 — 618 0 
do. Def, ee ee эе là ^d = i 6 11 10 
Овие Telephone ee ees ee ee 8 — 6 8 0 
Gaba Su b * se ee ee ee б 8 — 6 6 0 
do. Pref. oe ee eo ео 10 16 э 6 18 4 
Bastern Extension e 7, 7 12 + 4 619 8 
do. 4 е ee ee 4 80 i — б 0 0 
Bastern Tel. Ord... oo о» 41 135 +1 © 8 0 
do. 84 Pref, ee ae ee Bà 66 — b 6 0 
do. 4 Deb. ' ее oe oe 4 А 81 — 4 19 0 
Globe Tel, and T. Ord, [EJ ae ee 6 10 = 6 12 2 
do. re 4 өө ee oe 6 16 === b 15 8 
Gt. Northern Tel. e оо „ BR 88 — 6 11 4 
Indo-Buropean .. .. e „ 18 46 xd — 618 4 
Marconi ` өө ee ее 10 if — » b 6 8 
New York "Tel. 4.. ee ee ee 44 101 == 4 8 9 
Oriental Telephone Ord. eo eo 10 1 — 5 8 1 
do. е oe oe 6 — 6 17 3 
Tel. Deb. oo oe ee ee 4 60 — 6 0 0 
United * Plate Tol. ee ee ce 8 6 =e, е8 2 6 
о. Pref, ee ee 6 4 =. 6 9 7 
он ша ast Fan; ee ee өө 1 ul d = " 3 17 9 
estern Telegrap T ee ec r + 8 0 
do. 4 Deb, ee ee 4 80 тз b 0 0 
Hows Rass 
Central Loudon; Ord. Assonted .. 4 703 498 618 6 
e С og H 55 + 4 5 0 0 
. № 15 + i Nil 
ederground ile 7 Ordinary „ Nil 2 + Nil 
0. ac. "д" ee Nil 6/78 + 1/18 Nil 
do, nome 6 +4 *8 16 1 
Fonmiem Талма, &c. 
Adelaide Sap. 6 cent, Pref. „,‚ 6 6 — 60 0 
do 8 Deb. ee Б 07 — 5 8 n 
Anglo-Arg. Pun Fire: "Pret, ee 4 4 — 6 17 6 
do. and Prei. E" +i 717 2 
M 4 pen ee ee 4 r — с 5 8 
0. . ee 0 0 т, 5 0 
do. 6 Deb, oe oe b 83 42 6 9 0 
Brasil Tractions . oe oe BÀ 57 xd == 6 1 9 
Bombay Bleotric Pret... ee ee se 6 1 — 619 1 
da. Ned ee dà 87 -— 6 8 n 
внш £ Columbia Biss. Rly. Pio. 5 58 — 9 11 4 
do. Preferred. 87 — Nil 
i do. Deferred ee — 88 == Nil 
do. do. Deb.. .. "ii 62 — 617 1 
Mexico ‘Trams ee ee ee е N 49 +3 Nil 
do. 6 т cent. Bonds es — 44 — Nil 
Mexican Li 9 mmon ee ee Nil 80 == Nil 
do. Pref. .. oe oe Nil 42 +3 Nil 
do. 1% Bonds ee eo == 49 —1 — 
Maworscronme CowPAXIBS. 
Babcock & Wilcozr ee ee ee 14 7 — 6 1 9 ; 
British Aluminium Ord. ee ee 6 1 — 4 14 1 
dn, Pref. ee ee 6 — 6 9 9 
British Insulated Ord, .. m .. 16 1 — 983 
do. * ee ee ee 6 E: Б 9 9 
British Westin use Pret. ee ee N BR = + 2/- 8 6 8 
. [| De ee ee ee ee 4 70 —2 6 14 4 
do. 6 р. lien ee ee es 6 101 — 5 19 n 
Ca ors ee eo ee ee ee 15 103 ү — 7 2 10 
do. 5 Pref.. ° eo eo ee 6 43 TT Б п 8 
до. Deb. eo ee ee 4 85 — 5 6 0 
Castner-K or ee ев ee 90 84 — 6 8 0 
Edison & Bwan, 28 pd. ee oe ee Nil 97 -- Nil 
do. do. fully ee ee Nil 1 — Nil 
do. do. 4 De e эө ee ee 4 57 M 7 0 4 
do. do. b 96 Deb. oe ee 6 60 — 8 6 8 
Electric Qonstruction .. - аа 6 14% 417 8 11 6 
o о. Рге! ` S 7 14/9 — 111 
Gea Elec, Pref. ee е ee ee 6 == 6 6 4 
Henley . se . ee 20 19 — *8 19 4 
do. Pret oe e . ee d 4 = 6 0 0 
do. Deb. ee se ee ce 92 — 4 17 9 
india Rubber ee ee ee ee 6 72 — 6 b 0 
Telegrapb Om .. x 90 81 + *8 1 6 


* Allowance iade for dividends being paid tree of income-sax. 


Dublin Electricians’ Strike, — Тһе Dublin electricians 
who struck for higher wages, returned to work on Tuesday at the 
old rate of pay, pending arbitration, at which the Recorder of 
Dublin (Right Hon. T. L. O'Shaughnessy) will preside. 


MARKET QUOTATIONS. 


Ir should be remembered, in making use of the ага appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Wednesday, November 24th. 


Latest Готие 


CHEMICALS, де. Price, (no, or D 
а Acid, Hydrochlorie ee es per оті. oe 
a е Nitrio ee [Ij ee ее и ee 
€ и eo өө ee per lb. 1 as 
a и Sulphuric ee ee ee per owe. oo ee 
a Ammoniac Bal ze РЕ 
а Ammonia, Muriate (large 'orystal) per "ton £50 


а Bleao powder oe eo ee 


L . 
= 5 e of corer oe ee м 228 ee 
2 à phate коо NEP 242 £8 10 i 
z r Bu Ms а ee oe eo и inc. 
hite ащы eo ов м T 
* Meib Wc .. „ per к 
ГД 6 y a per [] ee ee 
а Potassium, ври. mato, in оміз por gal v Bs 
а Potash, Caustic (88/90 % „ per ton eis si 
: м Chlorate ee ee ee per Ib. 1/4 * 
ч Perchlorate а 1/6 З 
p. Potassium, Cyanide (98/100 q).. T и Nom. š 
(for nining parposes only) 
а Shellac ee ee per ows. 65/. ee 
а Sulphate of Magnesia ee per ton £18 дЫ 
s Sulphur, Sublimed Flowers м A11 10 
: a 55 oo oe м DD ee 
* 8 10 
Р Boda, Gaus o (white ют ©. ee "m oe ee 
8 „ Soe lee oe ee : pati, “ae ae 
а sta [| oe oe өө рег = ee 
a Bodiu Bich toceate: casks . per lb. 63d. vs 
METALS, &o, 
3 ta, in ton lots ,. per ton sà ss 
b ‚ in ton lots 
ki to 14 8. W G.) " 
b Sheet, in ton lots .. " T. sis 
ә Babblit's metal ingots .. Е oe Я 
c Brass (rolled metal 9" to 19* basis) per lb, 1/13 to 1/2 3а. inc. 
€ „ De (solid ind eo £i 11 to 1/2 а. ino, 
с ire, basis ee м to 1 d. ine. 
3 Oopper r Tubes «solid draw өө " 1/98 to 1/2 d. inc, 
€ ». Bars (best selected) . per ton £113 £5 ino, 
8 и Bheet oo x) oe и #112 #5 ino. 
@ и Боё . ee м 2113 £5 inc. 
d м * өө a £v'l £i ine 
1 м гич 00 и #115 £6 ino. 
d „ " " 2104 £* inc. 
t " HO Q. Wire per ib. 1/JÀ тай. inc. 
‘Bbontte Rod „чө ee ee и uj- oe 
f Sh eet ee ee ee " 2/6 oe 
a German Silver Wire - ee ee м 1.10 
& Gutta-peroha, Ane.. .. „ " 6/10 
b India-rubber, Para fine ..  .. м 8/. 43a. inc. 
Iron Pig (Cleveland warrants) .. per ton 71/6 8/104 inc. 
1 „ wd er No. 8, P.O. qual, и £98 £2 ino. 
g MADE. lish Pig.. ve е " £9* 10 £4 15 inc. 
per bot, £16 15 К, 
Z Mice (in original cases) Wall per lb, 6d. to 8/- 
@ н м large ee м - up. 
e Nickel, sheet, ‘wire, &o. .. oe " Nom. 
p Phosphor plain M ae 
ә Б „ rolled bart & b > ES 
, м rolled strip & sheet " ДЗ д 
ө Plashum ".. М . per os, N0 / 12/- inc. 
5 Bronse Wire oe eo per Id. Pu "P 
М et, in bars eo oe per oe 
g Tin, bi ook (English) ee ee Ра £1€5 10 to 2166 10| £8 10 inc. 
ire, Nos. 1 to 16 .. «e. per ib. 9/8 1d. inc. 
Z en, Anti- friotion Metals Per ton a be 
t Zino, 8b't (Vieille Montagne bnd.) = Nom, Ке 


Quotations supplied by— 


a G. Boor & Co, h Rdward Till & Oo, 

b The Brisish Aluminium Co., Ltd. i Bolling & Lowe. 

с Thos. Bolton & Sons, Ltd. k Morris Ashby, Ltd. 

d Frederick ~mith & Co 1 Richard Juboson & Nephew, Lid. 
e F. Wiggins & dons. n P. Ormiston & Sons. 


f India-Rubber, Gutta-Percha and o Johnson, Matshey & Oo., Ltd. 


Telegrapb Works eo: Lid. 
g mer B P W. F. Dennis ё Со. 


An Empire Fair.— We have received a copy of the 
preliminary prospectus of the Industries of the Empire Fair, 1917. 
The + Ие may be clumsy, and while war is raging 1917 may seem 
a long wry off, but for the information of those interested, we 
may way that it is proposed to hold the event at Willesden Green, ' 
and copies of the pamphlet before us may be obtained at Linooln 
House, A gh Hob ern, М.О. It peace is proolaimed by the date 
nam-^ó, the event may bo tim ly. 


Industrial Diseases.—[Ia the report of the Medical 
In pector of F.c o ies tur 1914 it is sta- ed that 41 ca-ea of lead 
pois ning ocurred іп conne:ti n with the manufacture of eleo- 
trical »ccumu!atora, compared with 41 in the hr: vious year. The 
cluim of S.r Thomas Ol ver that lead could be eliminated from the 
body with tne aid of the el-ctric bath has been invert gat-d, and 
is regretfully dismissed аз gr оод1е-в, the experiments failing to 
show that any practical benefit was derived from the treatment. - 
There were 21 cases of poisoning by carbon monoxide from үле 
plants, the same number as in 1913; none of them were fatal. 


нЕ 


—— —— арача 
- 


— —— есца 
1 e 


van, Ke. 1.988, Моувмькв 26, 151. THE ELECTRICAL REVIEW. 


697 


шы TÁ 
ESPORTS AND IMPORTS OF ELECTRICAL GOODS DURING OCTOBER, 1916. 


WE publish herewith the Ootober figures of electrical export and 
import business. 

As regards the former, it will - be noted that they show a satis- 
factory improvement over the previous monthly returns, the totals 
for the last three months being: October, £406,132 ; September, 
£374,418; August, £346,318. 

The electrical imports, on the other hand, have gone back con- 
siderably as compared with September, the O-tober total of 
£146,281, being a substantial drop on the previous month's total 
of £211, 488. 

The re-exports, at £20, 122, show a small advance on the Septem- 
ber total of £19,885. The outstanding feature of the exports was 


the large machinery export amounting to over £161,000, and 

advances were also shown in telegraphic, battery and instrument 

exports; a considerable drop occurred in the value of cable 
exports, ‘which, however, reáched 285,000 in value. 

The falling-off in electrical imports was fairly general Ín 
character, although mainly due to the much smaller value of 
American material entering this country. the U.S. being respon- 
sible for only £87,879 worth, as compared with £127,379 worth 
in September. An exception to the rule was Holland, which did. 
a considerably increased business with us, including £19, 536 worth 
of lamps im ported into this cduntry. 

Oar best customer during the month was India, but export 
business was better than usual in almost all directions. 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


23. O |а e ‚| of 352 . 
888 | Sas 43.3 $| e6 |346] 43 | g 282 S82) . 
Destination of exporte and country consigning FEE o Sg FE 2 Ba 23 $4 2 * * 
= T FE | U 43 35 3 ELE ГЕН E 
8 | Q $ C) @ б 
om О : 
FE or ja ы 2 33 E 
Russia, Sweden, Norway and Denmark  ... | 3,538 |22, 57,093 
German West Africa ... РРА габ 43 
Netherlands, Java and Dutch ‘Indies. ... | 206 | 8, E 12,774. 
ше ees see [11] eee ete 33 eee эте ee eee ee eee eco oe 83 
France ове ДДД [IX] ese" эое eee 1,614 Фое 509 62 108 79 6,832 6,037 1,476 ev 769 b 17,391 
Portugal sis ace 22 | 3,266 409! 117 sive 248 206 120 48 | 1,506 81 5,973 
Spain, Canary Isles and Spanish N. Хела 357 11 113 83 ese 186 | 2,244 503 69 266| 3,874 | 7,186 
Switzerland, Italy and Austria-Hungary . 672 180 204 47 oes 478 | 1,204; ... ct 112 283| ... 3,180 
Greece, Roumania, Turkey and Bulgaria . 44 87 196 805 whe 199] 278 ТУА 301 160 964 
Channel Isles, Gibraltar, Malta and uU „| 148 | 307 146 | ... s cn is 74 | | 1177/14692 | 16,614 
U.S.A., Philippines and Ouba eee eee 68 2s 23 m wae 5,440 4| 991 a 304| 2,894 | 8.543 
Canada and Newfoundland. oe | 199 20 306 129] ...| 684 | 2260; ... 291| we 38] 986 | 4,906 
British West Indies and British Guiana 624 124 133 81 39 ES aes Жз 24 | 68 65 92 664 
Mexico and Central America " M ET 63 20 те 140 958] ... и а aw 45 526 
Peru and Uruguay ... es s as 3 68 44 vs з 14] .. 39 16 89 18 323. 
Chile ss -ase е hte. 19 | 554 45 „| 297 | 1,362| 4200] 77| 73| 200 18 | 6908 
Brasil ... one ove eee өөө өөө 119 172 210 239 85 10 188 14 90 11 ea . 1,343 
Argentina - 484 eos - «e. | 1,656 | 1,212 1,317 712 eae 899 27,251 234) 949 11 | 3,884] 733 | 38,849 
Colombia, Venesuela, Ecuador and Bolivia... 89 46 | k Ер sus Б 9| .. 32 9 333 ... 165 
Egypt, Tunis and Morocoo ... eve ive 198 840 252 Lis 28 602 5 325 ois 478| 477 | 2,753 
British West Africa ... .. „. ...]. seo 55 42 ase 269 1,200 714. 67] 240] 1,973 
Rhodesia, O. R. C. and Transvaal... - 273 | 3,267 499 1,800 iss 181 469| 213 1,494 aes 172] ... 7,898 
Oape of Good Hope ... - us ene 619 | 1,811 280] 978 T 832 412| 1,400| 1,318 65 | 1,037] 205 | 8,957 
Natal ose LLLA eee eee аво [IIJ 38 2,708 191 124 ee eee 9,228 ae 41 20 92 88 12,470 
‘Zanzibar, Brit. E. Africa, Mauritius & Aden 71 sus 85 34 - T 9233 ... 69 bus 16] 173 | 1,821 
Azores, Madeira and Portuguese Africa  ... 87 75 84] 844 ' 16 1, 100 27 ea 78 46 | 1,765 
French African Colonies and өтө [22] eee eee eee еге eee 14 eee ese pes E eee 14 
China and Siam ose 0 c5 | 761 | 1,951 | 433 732 57 452 2359 60 62 18| 100] 268 | 7253 
Japan and Kore. 4600 254 n 93 | 138 2,728 1,889| 1.567 41 52) 162 6,954 
India see  ..  . tee 0€. oe | 2,122 | 7,206 | 4,959] 8,407 | 105 | 1,868 | 81,242] 2,189] 4,481 | 67 491 1,734 | 59,816 
179] 394 112 114] .. .. | 1,792 86| 16] .. 27| 1,283 | 8,953 
Straits Settlements, Fed, Malay States and 
шатак  ... ane eco dee - 176 891 444| 260 94 309| 665 24 bas 144| 741 3,748 
Hong Kong eee 606 eee ees ees 235 3,808 855 10 eee 85 993 . 55 see 29 34 eee 5.554 
: E «з 4 
West Australia ae X 162 1,410 175 722 | ... | 150 883| 108| 217, bl T. ч 8,585 
South Australia sss way " vas 285 450 176| ... 490 Е 638 199 wee 174 44 | 2,456 
Victoria ove ove 905 „ | 8,816 | 9,928 | 1,545 2,242 .. | 1,946 | 10,820 42 561 | 242 330] 859 | 31,825 
New South Wales ese c9 0 o.o | 1,455 | 9,419 | 1,286] 2,855 | 85 | 946 | 4,137, 1,423 465 | 390 | 3,286] 2,776 | 28,523 
ces eee exe ins eae 91 748 17| 547 11 55 667, 1,400] 440 44 | 1,716] ... 5,736 
‘Tasmania ese к 6 32 145 107 isi е 258 13 ... 325 si 886 
New Zealand and Fiji Ialands . о... 1,608 | 3,227 2,524 1,442 | 556 876 3,069 324 453 12 11,754 17 | 25,862 
Total, & 20,969 85.398 17,569 17,455 2,318 12 8581198181 . 775 16.680 1,949 |33,098/16,095 106,132 
Registered Imports into the United Kingdom of Electrical Goods from all Countries. 
Russia, Norway, Sweden and Denmark  ... 135 375 | 274 | ... | 8,826 | ... 15 479 9,722 14,326 
Holland... T 45% - - T . |] 3,685 | 117 |12,536 647 5% 344 Was 468 See 58 17.797. 
Belgium ese eee eee eee een eee eee eee eee ese eee eee ee өрә | eee 10 10 
France ... eee eee aes wes wee 350 71 10 | 1,484 | 472 484 168 18 3,417 | 2,989 92 9,556 
Switzerland. eee — vee eee | 1,249 994 | 218 956 | 220 | 2,732 448 eee - '910 1,070 8.782 
Italy 900 eee eee eee eee eee 106 2,814 ese eee 660 eee 1,342 000 35 17 езе 4 373 
Austria-H ee өзө эге eee eee eco eee eee eee eee eee eee ese өөө Фое eee 
United States ... E $us see . . . | 4,601 | 2,412 [1 meee 1,366 [8,528 426 | 8,618 |47 835 3,197 | 8,163 5,463 87,379 
Total, £ | 6,440 110,036 211: ,120'16,717 15,136 | 3,632 | 14,241] 47,853! 7,132 112,558 16,357 142,222 


Additional importa.—Spain, electrical goods, 812; fittings, £43; carbons, £1,680; telephone and telegraph material, £10 ; Canada, 
electrical goods, £145 ; wires, £300; glow lamps, 84; machinery, 216; telegraph and telephone material, £1 ‚849, 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


Various countries, mainly as above... 1,351 12,147 | . | 100 | 418 


1,192 | 20,122" 


«| P [ыз м | 95 


TOTAL EXPORTS: £406,133 Tora, Ве-Ехровтв : £20,122 TOTAL Imports: £146,281 


Notz.—The amounts appearing under the several headings are classified according to the Customs returns. The first and 

third columns contain many amounts relating to goods" otherwise un the latter, doubtlees, consisting of similar 

6 columns. Imports are credited to the country whence consigned, which is not кон 
country of origin. 
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DECIMAL COINAGE AND THE METRIC 
| SYSTEM. ` 


4 


(Concluded from page 646.) 

lhe idea that the adoption of the metric system 
can be arrived at by a process of evolution, as sug- 
gested by Mr. W. Sisson, is, we regret to say, im- 
practicable. One or the other system must be the pre- 
vailing one, and to prolong the period of thinking. 
and working on a dual system would be highly detri- 
mental to efficiency. | 

While, as we have mentioned, there is no need to 
alter the established dimensions of machines, such 
as lathes, dynamos, engines, etc., the case is different 
with regard to manufactured materials such as bar 
iron, girders, etc. Existing sizes could certainly be 
used for a time, redimensioned in millimetres, but 
as the new system came into general use, in all new 
work round figures would be employed, and instead 
of r-inch diam. steel rod, for instance, .25-mm. rod 
would be called for. Here again the necessity of 
Avoiding the prolongation of the period during which 
double stocks haye to be carried is obvious. 

We may mention that it is a known fact, proved 
to demonstration, that large orders for bridge-work, 
pipes, etc., have been diverted from this country 
solely on account of the inability of our manufac- 
turers to supply them to the metric measures 
specified. | 
Perhaps one of the most serious obstacles to the 
general introduction of the metric system would be 
found in the necessity of replacing all the standard 
weights of retail traders. Their balances would not 
be affected, but a new set of weights would cost 
from 16s. to £2, say 30s. on the average. A Govern. 
ment grant might facilitate the conversion. 

It is impossible in the retail trades to introduce 
the metric system except at one stroke; to keep two 
sets of weights on the counter is out of the question. 

As regards the textile industries, formerly re- 
garded as inveterate opponents to the metric systeni, 
in 1913 the Bradford Textile Society and other asso- 
ciations passed resolutions advocating the. compul- 
sory adoption of the metric system. 


Attempts have often been made to decimalise our 


existing system, and an association was formed for 
the purpose of promoting this object. All such at- 
tempts are doomed to failure, for they would lead 
to endless confusion. To decimalise the inch would 
still'leave all the disadvantages of the foot and yard. 
The Armstrong works have used the decimal divi- 
sions of the inch for years, and rightly, as they thus 
get rid of thirty-seconds and sixty-fourths. But to 
alter the inch, even slightly, would be fatal; the new 
unit would be too nearly like the old, and endless con- 
fusion would result. Germany actually attempted to 
do this very thing, but gave it up after inquiry, and 
adopted the metric system. There was no friction 
due to its adoption, nor was there any in Austria. In 
fact, wherever the system has been introduced, 
objections have quickly died away, and no country 
which has adopted the metric system— since the early 
struggles of France—has ever given it up. Germanv 
finds no difficulty in manufacturing with these units; 
if she did, we should find her competition less effec- 
tive than it is. 

Many of the advantages that would ensue from 
the adoption of a decimal system of coinage are 
identical with those mentioned in connection with 
metric computations, such as the absence of trouble- 
some reductions, the simplicity of addition of 
columns of figures, and the abolition of compound 
arithmetic. Decimal coinage can be handled with 
the slide rule, a powerful argument in its favour, 
and interest calculations lose all their terrors. A 
long time ago a first step was made towards decimal- 
ising our coinage by the introduction of the florin. 


which was marked “ one-tenth of one pound.“ By in- 


creasing the number of farthings in £1 from 960 to 


1,000, the thing is done. We then. have the florin 
equal to 100 farthings, or mils, the shilling equal to 
50, sixpence equal to 25, dnd so on. Accounts would 
be kept in pounds and mils, or in florins and mils, 
precisely as in dealing with dollars and cents, or 
francs and centimes. The saving in time and-labour 
would be enormous, and foreigners would have no 


difficulty with our coinage, neither should we be “‘ at 


sea ” in foreign lands. 

In 1824 the question of adopting decimal coinage 
in this country was brbached in the House of 
Commons, and the pound and mil" scheme was 
recommended. In 1841 the Commissioners for the 
Restoration of the Standards of Weights and Mea- 
sures that were destroyed in the fire at the Houses 
of Parliament reported most strongly in favour of 
decimal coinage, as well as of the decimal scale in 
weights and measures, and their successors in 1843 
repeated the recommendation, which they renewed 
in 1853. A Select Committee was then appointed 
and reported to exactly the same effect. In 1855 
the subject was again raised, and in 1856 the City 
of London presented a petition to the House of 
Commons for the introduction of decimal coinage: 
in the same year a Royal Commission was appointed, 
and three years later it reported against changing 
the coinage while the weights and measures remained 
unreformed. In 1862 a Select Committee recom- 
mended the adoption of the metric system, in order 
to facilitate both our internal and our external trade. 
Many other reports on the subject were drawn up. 
and іп 1892 the Conference of the Chambers «о! 
Commerce of the Empire passed a resolution declar- 
ing that,the introduction of the decimal system of 
weights and measures and money was urgently 
needed in order to facilitate commerce. In 1893 the 
Trade Union Congress advocated the system, and 
in 1895 a Select Committee of the House of Com- 
mons was appointed, which reported that the metric 
system should be at once legalised for all purposes 
(this was done in 1897), and that after a lapse of two 
yearg the system should be made compulsory. In 
1900 and 1903 the Congress of Chambers of Com- 
merce of the British Empire again called for the 
adoption of the metric system, to be made com- 
pulsory after two years. In 1902 sixty municipalities 
petitioned the Board of Trade in favour of the com- 
pulsory adoption of the metric system throughout 


the Empire, and 292 members of Parliament ex- 


pressed their approval of the proposal. In the same 
year (and also in 1903 and 1904) the Associated 
Chambers of Commerce declared that the adoption 
of the metric system was imperafively necessary in 
the interests of our foreign trade, and the Associa- 
tion of Trade Protection Societies resolved that the 
time had come for the corhpulsory adoption of 
decimal coinage and the metric system. In the fol- 
lowing year the Council of the Institute of Char- 
tered Accountants passed a similar resolution. In 
1904 the second reading of a Bill for rendering com- 
pulsory the use of the metric system was carried 
unanimously in the House of Lords, the General 
Medical Council unanimously resolved that it was 
desirable that the metric system should be the only 
legal system for the dispensing of drugs, and the 
Chambers of Commerce of Australia resolved that 
the British Government be urged to recognise the 
necessity of adopting the metric system. In 1907 а 
metric system Bill was rejected in the House of 
Commons by a majority of 32, but in 1910 a resolu- 
tion in favour of compulsory adoption passed the 
Australian House of Representatives by 35 votes to 
2. In 1912 once again the Chambers of Commerce 
of the British Empire unanimously passed a resolu- 
tion emphasising the growing necessity of uniform 
systems of weights, measures, and currency, ал 

recommending that the question be brought before 
the Imperial Trade Commission which was then 

about to sit. At the Imperial Conference held in 

London in 1902. the Colonial Premiers passed a reso- 
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lution urgind the adoption of the metric system 
‘throughout the Empire. 

The metric system was made compulsory in 
France on January ist, 1840. In Germany a law 
passed in August, 1868, made the use of metric units 
optional from January ist, 1870, and compulsory 
from January Ist, 1872; previously a Commission 
had investigated the question with a view to creating 
‘a national system, but found it preferable to have 
an international system, and concluded that the only 
possible international system was the metric system. 
Thus Germany, at the close of a great war, and 
with the most diverse systems of coinage in vogue 
in many different States, in the course of four 
years carried through the whole change of coinage, 
weights and measures; the change coincided with the 
commencement of that successful industrial career 


which has provided her with the resources with which ' 


to make a determined bid for the empire of the 
world. We, cannot doubt that her industrial and 
commercial development was intimately connected 
with the reform of her systems of measurement. It 
is interesting to observe that, in spite of the fact that 
the metric system was of French origin, even at that 
date the Germans found it preferable to adopt it 
rather than to range themselves in line with the 
British, as they had thought of doing—when they 
investigated our system, naturally they were 
horrified. | 

In 1895, as a member of a deputation to Mr. 


Balfour, the then Prime Minister, Mr. T. Richard- . 


son, M.P., President of the. North-East Coast 
Institute of Engineers and Shipbuilders, said 
that the shipbuilding and engineering interests 
of the North-East of England were  unani- 
mously in favour of adopting the metric system. 
They were wiling to béar the expense of the 
change; in the case of his own works, where the 
wages bill was £2,500 a week, the cost would be a 
little over £100. Captain Sankey, giving evidence 
on behalf of Messrs. Willans & Robinson, stated that 
the men were not only satisfied but pleased, and had 
no difficulty in working to metric measures after the 
first few days. The Association of Inspectors of 
Weights and Measures expressed a strong opinion 
in favour of the compulsorv adoption of the metric 
svstem. | 

“It may be interesting to mention that the Decimal 


Association, of Finsbury Court, Finsbury Pavement, . 


E.C., reports that never in the history of the 
Association '' has there been so much public interest 
displayed in the metric system as there has been 
since the outbreak of the war, mainly arising from 
the conviction of merchants and manufacturers that 
we are on the threshold of a still greater era for 
British trade, and that we should be prepared to 
enter upon it with up-to-date methods.“ 

Much torrespondence has appeared in various 
organs, debating the question, and canvassing from 
various points of view its probable effect, but the 
trend of opinion is that if decimal coinage were 
adopted in this country its advantages would be so 
obvious that as soon as the general public became 
accustomed to it, they would clamour for the adop- 
tion of a decimal system for weights and measures. 
This being the case, the Association has resolved to 
give precedence to the question of coinage, whilst 
at the same time in no way slackening its efforts to 
bring about the desired change im our system of 
weights and measures.“ 

At the annual meeting of the Association of 
Chambers of Commerce of the United Kingdom, on 
March 17th, 1915, the following resolution: That 
the genéral and immediate adoption of the metric 
system would be a valuable means of assisting 
British firms in their competition—especially with 
Germany and Austria—in countries where that sys- 
tem is in vogue, and that the Association be urged 
to renew its representations to the Government, and 
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especially. to the Board of Education with that 
object," was carried unanimously. 

The metric carat came into force on April 15, 
1914; this was the first time that any part of the 
metric system of weights and measures had been 
brought into compulsory use in this country. The 
new carat has been a great success, the whole trade 
has adopted it, and people are quite used to it and 
are pleased with the simplification it affords in -cal- 
ae it has also had а beneficial effect upon 
trade. 

From May Ist, 1914, recording of the barometer 
in inches was discarded, and in substitution therefor 
an absolute unit of pressure founded on the centi- 
metre-gramme-second system was officially adopted ; 
rainfall measurement is now given in millimetres. 

In the new British Pharmacopœia all weights 
and measures are given in the metric system, in the 
expectation that in the near future the system will 
be generally adopted by British prescribers.”  — 

His Majesty's Legation at Buenos Aires reported 
recently that complaints were constantly received 
about the attitude of the United Kingdom manufac- 
turers in refusing to adopt the metric system in their 
exports to Argentina, aríd at a meeting of the Com- 
mittee of the British Society in the Argentine Re- 
public, held on January 11th at Buenos Aires, after 
a long discussion regarding the best methods to be 
adopted by British manufacturers to secure an exten- 
sion of trade in those markets, it was unanimously 
decided that the most expeditious way to capture 
German trade.in Latin America would be the adop- 
tion by Great Britain of the. decimal and metric, 
systems. К | 

The importance of immediately adopting the 
metric system of/weights and measures is being 
strongly pressed home on the United States of 
America by their consuls abroad. 

China, by a new Weights and Measures Act, has 
instituted a system of weights and measures that is 
based entirely on the metric system. 

Finally, many sympathisers, hitherto unknown to 
the Decimal Association, have written urging that 
the present time (when there is such a universal up- 
heaval) is a golden opportunity for changing our 
monetary system and our weights and measures to a 
more rational form. 4 

The last paragraph contains precisely the reason 
which has led us to advocate at so great length the 
early adoption of these reforms. In face of an earth- 
shaking catastrophe, in the presence of governmental 
restrictions, requirements, and regulations such as 
no citizen of our Empire had ever contemplated or 
imagined, but which everyone has readily submitted 
to and endured for the sake of the nation’s welfare, 
and in view of the extraordinary rise in prices which 
has upset all our established conceptions of value. 
there could not possibly be a more favourable oppor- 
tumty for consummating a reform which is widely 
regarded. as inevitable, and which is known by the 
whole commercial community to be of the utmost 
importance to our future prosperity. In the new- 
born German Empire the new system was adopted 
during and immediately after the close of a great 
war, not by caprice, but as part of the considered 
policy of the nation, which has since contributed 
in no small measure to its commercial success. A 
people which has gracefully accepted a rise in prices 
amounting to about 30 per cent. without complaint 
will not quarrel with a change which, at the cost of 
a decrease of 4 per cent. in the value of the copper 
coinage alone (for the gold and silver money will 
not be changed) will bring so great benefits; and for 
the same reason no better time could be chosen than 
that immediately following the restoration of peace 
for adopting metric weights and measures; the prices 
of commodities will then be falling, and the slight 
relative loss on the copper coinage will be far more 
than compensated for by the real increase in its pur- 
chasing power due to this circumstance. 
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It is not absolutely necessary that both coinage 
and weights and measures should be simultaneously 
changed; the coinage should come first, and the rest 
should follow either separately or en bloc as might 
be thought advisable—subject to the proviso, we 
suggest, that the whole conversion should be com- 
pleted within a period of twelve months from the 
beginning, after twelve months’ warning. It is absurd 
to suggest that our people are less intelligent than 
those of the many nations that have already adopted 
the international system; and our native conserva- 
tism has received the greatest shock recorded in its 
history. Now, therefore, is the time! We earn- 
estly urge our readers to join with us, and, by writing 
to their favourite papers, technical and lay; by pres- 
sing the matter on the attention of their Parliamen- 
tary and municipal representatives, and by utilising 
every opportunity of making converts and enlighten- 
ing’ those who are ignorant of the advantages of 
reform, to create a mass of public opinion which shall 
prevail against the inertia of a Government which 
never acts until it is compelled to act. There is no 
time to be lost—immediate action is essential. 


THE PRODUCTION. AND PROPERTIES OF 
ELECTROLYTIC COPPER. 


ML 


Bx B. WELBOURN. 
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(Abstract of Chairman's Address, delivered to the MANCHESTER 
LocaL SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS, 
November 16th, 1915.) 


(Concluded from page 649.) 


Elasticity of Copper.—In view of the extensive and increasing use 
of copper conductors on overhead lines, railways and tramways, 
and the great importance of the elastic properties of the wire in 
relieving strains, it seems desirable that any definition of hard- 
drawn wire should also include a reference to its limit of propor- 
tionality " (elastic limit), as do many foreign specifications, and 
also, at first sight, to its modulus of elasticity. There are, how- 
ever, practical difficulties in making these delicate measurements 
in works routine, and further reference will be made to these 
points. ME. 

The ratio of elastic limit-breaking strength, i.e., the limit of 
proportionality, varies from about 50 per cent. for wires of 0°08 in. 
diameter to about 70 per cent. for wires of 0:5 in. diameter when 
measured on 10-in, samples, The Engineering Standards Com- 
mittee might stipulate for a minimum limit of proportionality for 
all hard-drawn wires and state the conditions under which the test 
should be carried out. 

Tnese should include— 

1, A statement as to the temperature, although the percentage 
extension does not appear to be affected by variations within the 
atmospheric limite in the United Kingdom. 

2. The type of apparatus and the conditions under which it 
should be used. 

‚ 9. A statement of the length of the test piece. 

An excellent basis for the above is to be found in the Engineer- 
ing Standards Committee's Report No. 55, which contains the 
resulta of an investigation carried out by the National Physical 
Laboratory on some of the standard sizes of wires used by the 
British Pogt Office. 

I would suggest that this Institution (through the Research 
Committee) would confer a great boon on the electrical industry if 
it would carry through an investigation on similar lines for all 
standard circular wires from No. 5 8. W. G. (0'212 in. diameter) to 
7/0 s. w. G. (0'500 їп, diameter). 

The values could then be interpolated for all other sizes of wire 
by using a large scale curve which embodied the results of the two 
investigations. 

I would also suggest that the investigation should include work 
on stranded conductors. From the small amount of work which I 
have done on this point, there seems reason to believe that the 
limit of proportionality is higher for a given section of stranded 
conductor than it is for the corresponding section of solid 
conductor. 

On all strands containing more than three wires a considerable 
number of teste show that the effective strength should be taken 
as 10 per cent. below that of the same number of straight wires. 
This appears to be due to the difficulty of getting the strain evenly 
distributed among the wires of a strand by any form of grip, and 
to the fact that the layers of wires are of unequal length, 
especially in the case of a large strand. ; 

In the United Kingdom the regulations of the Board of Trade 
provide that the conductor shall be erected with such a minimum 
sag that at 22° F., and with a wind pressure of 25 lb. per sq. ft. of 

ffeotive area, the stress in it (excluding its elasticity) shall not be 


i 
more than one-fifth of the breaking Joad, and that an accumulation 
of snow may be ignored. The rule has the virtue of being simple, 
and on the safe side for English conditions, but it results in 
abnormal and unnecessary dips on small wires, of which No. 114 
8.W.G. is the smallest allowed. 

It may be suggested for consideration that the proper procedure 
would be to decide what would the worst conditions under 
which a conductor would have to work, and then to erect it so 
that, under those conditions, it would not be stressed beyond its 
limit of proportionality. For instance, the engineers of some of 
the most important Canadian power transmission lines have 
decided, after long experience, that, for the ordinary sizes of con- 
ductors used, the worst conditions may be taken as } in. thick of 
sleet collected on the wire at 32° F. and a wind pressure of 11 lb. 
per sq. ft. of effective area, and that under these conditions а 
factor of safety of 2 is required, and this is within the limit of 
proportionality, TAM 

But, whether the sag under the worst conditions is calculated 
one way or auqther, the fact remains that the elasticity of the 
wire ought to be taken into consideration in arriving at the correct 
sag to be given when the wire is erected, во that, under the worst 

conditions, the sag will not be greater than that calculated. The 

wire cannot possibly be erected under the assumed worat condi- 
tions, aud it has to be sagged on comparatively still days at 
temperatures of, say, 50° to 70° F. " 

Sappose a wire has been erected with the requisite sag under 
the worst conditions then when the wind drops the wire is 
relieved of a certain amount of stress and it contracts by an 
amount depending upon the stress it has been relieved of and the 
modulus of elasticity, but in the very act of contracting it 
diminishes the sag, and thia again puts a greater stress 01 the wire 
and tends to stretch it back to its original position; consrquertly, 


. the actual sag taken up by the wire is a matter of somewhat 


intricate calculation. | 

Again, suppose a wire is hanging with a certain sag at a certain 
temperature and the temperatura rises, say 20° F., the length of 
wire in the span will increase by an amount depending on the 
coefficient of expansion of the metal. This lengthening would 
increase the sag, but increasing the sag reduces the tension in the 
wire, and again the wire by reason of its elasticity will contract by 
& certain amount depending on the stress it has been relieved of 
by the lengthening of the wire and the modulus of elasticity. 

It is rather a long and wearisome matter to calculate from the 


worst sag under windage and low temperature what the erecting 


sag will he at, вау, 60° F. with no wind, but the following formu’ 
will be found both useful and accurate, and they afford a ready 
means of obtaining the result. It may be said that the most con- 
venient way to use the second formula is by assuming values of 
d, and plotting a curve from the values of ts 80 obtained, from 
which curve can be read the sag at any required temperature. 

d = sag in feet under the worst conditions as calculated from 
the usual formula d = 1° w/8 s, where 

1 = span length in feet. 

w = resultant of weight and wind pressure in lb. (per foot). 

s = tension in conductor in Ib. 

dı = corresponding sag at same temperature when wind and ice 
are removed. 

w; = weight per foot of wire only. 
м = modulus of elasticity (say, 18,000,000). 
A = oroge-seotion of wire in sq. in. 


- Then to find di use the formula :— E - 5 = EO = Фик 
1 


From 4, it is possible to find the sag 4, at-any other tem perature 
from the formula :— 
3 2) 
„ 
T MAC ( d4 


= 8 (а? — di?) 
3824+ 8d%e 
tı = temperature in F., with sag di. 
ta = any other temperature in F. 
d, = sag at temperature tz. 
c = coefficient of expansion per ° F. 

An examination of the stress-strain curve of апу. hard-drawn 
copper wire will show that the modulus must be constant for the 
particular size, since the curve is a straight line up to the elastic 
limit, but the modulus is not neoessarily the same for different 
sizes of wire. 

In making measurements for true modulus values, it is, in my 
opinion, necessary to work on long lengths of wire which approxi- 
mate to the span length employed on a tramway or other overhead 
line. I have been led to this conclusion by a study of the results 
recorded by the National Physical Laboratory in the Engineering 
Standards Committee's Raport No. 55 on lengths of wire up to 50 ft., 
and of the method described by Mr. W. B. Woodhouse before this In- 
stitution, in the paper already referred to. His tests were made with 
No. 6 s. W. O. wire on a span of 110 ft., and, assuming the correct- 
ness of his measurements, it may be deduced from them that the 
modulus varied from 18,700,000 to 20,700,000, and gave an 
average value of 20,000,000. The method and the long length of 
the test piece would tend to eliminate sources of error. | 

The moduli given in the Engineering Standards Committees 
Report No. 55, Table No. 10 vary between 17,200,000 and 
18,200,000 on the second and third applications of the load, and 
particular attention is drawn to the different values of the read- 
ings on the first and subsequent applications of the test load. Ол 
the first application of the load, the kinks in a coil of wire were 
pulled straight, and the “apparent moduli " varied from 12,300,000 
to 15,300,000, while on the subsequent loadings the values were 85 
stated, viz , 17,200,000 to 18,200,000. 

Ia the report referred to, the following statement is made :— 
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“It dy thought, however, that the values of the ‘apparent 
moduli will be of interest and use, since itis these which must 
be taken into account in the erection of long lengths of wire.” 

I venture, with all respect, to express strong disagreement with 
this statement, because on all well-constructed overhead lines the 
wires should first be strained to a tension higher than that at 
-which they will be permanently bound in. The object of this is 
to get rid of the kinks 5 in ihe терора 1 Коу 

especially stran conductors, Ы e down.” 
5 makes it permissible to take advantage of the real 
modulus value. | 

In view of the figures and considerations quoted, I consider 
that it is permissible to adopt an all-round value of 18,000,000 in 
future, instead of the usual text-book figure of 16,000, 000. 

I am afraid, however, that it will not be practicable to embody 
аъ minimum modulus value in ordinary specifications of hard- 
drawn copper, in view of the difficulties and delays which would 
occur in moet works in carrying out the sensitive testa required. 
In special cases, however, it might be advisable to specify a 
minimum value and to make arrangements with the National 
Physical Laboratory or other testing institutions to provide the 
‘necessary apparatus and carry out the tests on specimens provided 
for the purpose. 

Tensile Strength.—An interesting point arises out of the widely- 
held belief that the strength of hard.drawn wire lies in its skin 
being hardened during the drawing process. An examination of 
the matter does not disclose any conclusive evidence in support of 
this theory. I have investigated the matter and obtained the fol- 
lowing results, starting with a length of .400 in. diameter hard- 
drawn circular trolley wire. Six pieces were turned down to 
different diameters with great care, in order to avoid undue 


heating of the specimens. 
Dia. Area | Breaking Breaking | Percentage 
‘Fest No. ins. tq. in. load. Feet oa ins кетү 
e a F КИИ 
w. z 

1. Original wire... | 400 1257 | 6,950. 24°70 2°50 
2. Turned down... | 376 1110 | 6,190 24°85 | — 
3. Do. 351 0967 5, 520 2543 — 
4. Do. 326 0834 4,745 26°40 — 
5. Do. 301 0711 4.100 25°70 — 
6. Do. 276 0598 3.425 25 60 1°66 
7. Ро. 350 0491 2,810 25˙80 


This result is not, vf course, abeolutely conolusive because the 
work done on the жы in the lathe will have some effect in 
hardening the skin at each stage. 

The question whether the strength of copper wire is uniform 
throughout its cross-section is of great importance in connection 
with the contact wires on railways and with trolley wires on 
tramways, because they are subject to wear from pantographe, 
slider bars and trolley wheels. An investigation was made on 
this point reoently on a 0°25 sq. in. grooved contact wire in oon- 
nection with a railway electrification scheme which is now under 
construction. The wear on the wire was reproduced by gently 
filing away the face, and the cross-sectional area was accurately 
determined by weighing the specimens. The results are shown 
on fig. 1. The tensile strength of the original section of this wire 
was 21'8 tons per sq. in., and the extension was 6 per cent. on а 
10. in. piece. It also withstood the following severe torsion tests 
without showing any signs of fracture: the wire was given 31 


complete twists in a length of 8 in. ER 

e 1, d | 88: 2 | ol E 
gp „ % ag | з] 
35 2| ds 33 5 37 93 
KE EENE F 
55 Е 2 м E 
* 8 EE Es E 

Original wire | 246 | 12,150 | 220 | 9,500 | 172 | 78 % 
030 234 | 11,900 | 32:6 | 9,500 | 181 | 79 
060 226 | 11,660 | 28°0 | 9,600 | 187 | 81 % 
090 "221 10,900 22°0 | 9,500 | 19˙2 87 & 
120 207 | 10,800 | 222 | 9,000 194 | 87 
-150 9,600 | 22°0 | 8,500 | 195 88 9% 


| 


195 | | 
| | 


Effect of Temperatwre,—The current which any bare overhead 
onductor will carry fox a specified temperature rise under still air 
conditions can be predetermined by the use of Prof. George Forbes's 
formula :— 

1? = If 12 HA R x 0:24) where 

I = Current in amperes. 

р = Diameter of solid wire in om. 

$ = Temperature rise in °C. 

н = Ooeffioient of radiation (0'0003 for solid wire or 0°00344 

for stranded conductors). 

в = Specific resistance of copper per ob. ch. 

temperature. 
^24 = Calories in a joule. 

4%н/(4в x 021) = 44,260 for a limiting temp. of 126° F. 

(for solid wire). 
= 60,750 „ " (for stranded wire) 
= 80,840 fora limiting temp. of 175° F. 

(for solid wire’, 

. = 92300 „ s (for stranded wire). 


` features are reproduced in the accompanying. table, 


at limiting 


The question of the maximum permiesible temperature of hard- 
drawn copper is of importance on overhead power lines because of 
the effect of heat in reducing ite tensile strength. ‘ 

The National Physical Laboratory found that on wires up. 
to 194 in, diameter "the reduction in breaking load due to 
temperature appears to be approximately one-tenth of 1 per cent. 
of the breaking load at normal temperature per degree Centigrade 
rise of teníperature." | 

I have carried out a series of tests on specimens of 4/03. oo 


trolley wire, diameter 0°400", using apparatus which did not admit 


of any such refinements as thoee-at the disposal of the National 
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Fig. 1.—AUTOGRAPHIC RECORD OF TENSILE TESTS ON H.D. 
COPPER TROLLEY WIRE (GROOVED SEOTION). 


Physical Laboratory, and have obtained resulta whiob, so far as 
they go, seem to confirm that the National Physical Laboratory's 

- determination, quoted above, will hold good for all s'zes of circ 
copper wire. 

A number of experiments have been carried out by Dr. F. J. 
Brislee to determine the permanent effects of prolonged heating 
on the strength of wire, and he has very kindly given me the 
resulta of experiments on trolley wires. 

From these results it appears that with 1/0 8. w. d. trolley wire, 
the permanent decrease in strength after two hours' heating at 
150° C. (802° F.) is only 0°5 per cent., while a 4/0 s. w. d. wire was 
not affected after four hours. 

Among tramway engineers it is generally understood that the 
temperature of trolley wires never excoeds 220° F. (вау, 105° O.), 
and it is a fair deduction from the above tests that the limiting 
temperature is not reached. In view, however, of thefact that the 
temperature rise occurs on wires while under strain, it would not 
appear to be advisable to exceed a temperature of 250° F. in 
practice. At this temperature the tensile strength of the wire 
would be about 10 per cent. less than at normal temperature, but 
the strain would be relieved by the expansion due to heating. 

In this connection, it may be noted that the Engineering 
Standards Committee’s Report No. 55 gives the coefficient of 
expansion of copper per 1° С. as varying between 0'0000168 and 
00000167. The average of these is equal to 0 0000098 per 1° F. 
The voltage drop due to resistance would appear to be the limiting 
feature in overhead wiree, rather than the question of temperature. 
In case it should be necessary to know the resistance of copper 
roan ng from change ‘of temperature, this formula may be 

віт Ro(1 + 00042 t), 
Where в о = the resistance at ^? C. 
Rt do. аб: С. 


RUSSIAN ELECTRICITY WORKS 
STATISTICS. 


THE statistical statement of central electrical stations in Russis 
for the year 1913 appears in the Hiektrichestro, No. 11, July issue, 
which has been late in appearing, due, no doubt, to'the war 
situation, but partly, it is explained, to the installation of elec- 
trical driving plant in the printing office. 

The statement is of considerable extent, and the most interesting 
It may be 
stated, by way of explanation, that the populations of the com- 
munities served vary between 3,000 (Balaclava) and 2,073,800 
(Petrograd). Further, 54 of the 80 stations of which particulara 
are given supply direct current, 22 supply alternating current, and 
four supply both. Respecting the motive power, it appears that 
47 have steam power, 16 gas, 16 steam and gas, and only one has 
water power—that of Suchum Kale; 59 of the stations, again, are 
specifically designed for lighting and power, 10 for tramways, and 
11 for lighting, power, and tramways. The period during which 
exploitation has been exercised varies from one year, as in the cases 
of Grodno and Elabug, to 24 years in the case of Kieff. 

The favourite type of oil engine appears to be the Diesel, and 


the storage battery usually employed is the Tudor, The Suchur- 
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| Total Total Units sold 


| | 
| | Үеат о! Supply Are sure. ' Frequency and | capacity} connec-| for al 
Place. Supply authority. opening. | phase, ien tons in — 
= u "ENDE WP РР — PE pp 
x 2E š | | a0 
55 r see Town Council. 1910 2 x 220 | | Direct. | 19990 17 ooi 5 Wem 
. Baku, Bibi Eybat } Electric Power Co. 1900 | 1,000 and 2,000 : ра» 3,000 | 10, 932 15,539,102 
Warsaw (Tramways) ... | Warsaw Magistracy. 1908 | 95 De | 4, D: 8, 888 19350 
F 1 1913 110 И. 78 69.638 
кы M Ыз сш 1896 2 x 150 Direct, 1, эт: 2,548 | 1,466,363 
Kazan eco ese ons Belgian Co. - 1 d 500 | Direct. | ped 344.587 
MEA p e | ae = | Direct, | 300 | 217 | 108249 
Mohilieff, Podolia Govt. Electric Light Со. | 19 == Sica а 483517 57 510 | 6658005 
Moscow (Tramways) - Town Council. 1907 600 5 Edu | i ‚380,0: 
А | | i : 

i г 479 | 1,055 713,600 
Nachichevan-on- Don ... Town Council. | 1910 2 x 220 (500rst. Ig.) Direct. | 1, 718,600 
Odes e. ` Odesa Electrical Co. 1910 es 50 ~ S-phase. | 7,500 | 7,292 16890 
Orenburg DE. Эа Town Council. 1898 120 -р eni | 30 a 3, 
Penza .. see ave Y. Milman and Ph. Titoff. и Р 25 | nee E i MU 
Pound (Tramways) natin Conil 1907 600 | 3-phase. |1500 22,844 | 84,872,337 

T -. | Petrograd Town е E Со. | 1898 | 110 A 5 I. phase | 18,460 | 32,058 — 

| (Belgian Оо 

" „ аф - 1886 Co., Electric Lighting. 1005 , aT | Most ae „ Pe EE 

j T 2 5 ; ; 399. 
Riga „„ Ten | | 19M 120 d 3-phase. . 7,060 13,271 6,371,825 
Rostoff (Jaroslav) ... | Town Council. 1905 |2 x 220,2 x 250 5 | 2 sA 2s 
LAU emm 1909 250. Direct. 135 | 692 297,510 
„ 1 и 0 lg) 3.ph and direot. 435 452 43122? 
Suchum Kale s. Suchum Electrical Со. 1909 | 125 20 at. Ig ) |3-ph and di 25 ca 
Armavir eee vee Armavir Electrical Puwer Co. 1905 220 Direct. ; 300 то, oet 
Balaclava І M Town Council. 1911 — | — + 155 Bauer 
Batoum... TP TIT Town Council, ^ о 2 * 250 | i ава | 151 єй 62500 
W 1 1903 125 50 ~ . phace. 11.0 | 11,199,370 
fr 5 1903 2 x 220 Direct. 1.025 — | 18473 

D eve ave own Council. Ч : ’ ’ ` 
Vladivostok e T Town Council. 1912 | 220 к M pr.; | 3-ph. & direct. | 1,350 | 1,509 | 1,080,614 

о 
| i 118 93 149,361 
Vologda sia wie Town Council. ; 1904 220 Direct. 

Voronezh ^ | Russian Siemens & Halske Elec. Works. | 1899 — | 1-phase, | 320 hs и E s 
Ekaterinodar (Lighting) Town Council. 1906 — > Dust 5 L| DIM 
~ (Tramways) Belgian Tramways & Electricity 1900 500 | irect. 1,150 | 5 

Ekaterinoslaff MEER Central Electric Co. 1902 525 | Direct. | 3,990 | 65 ,894, 
and Power i Е | | 

T" (Tramways) Ekaterinoslaff Tramways Co. 1897 — Direot. 1.185 155 кн 
Zhitomir . ... — o; Russian Town & Roads Co, | 1899 2х маама pr.: Direct. 750 1,15 50, 

r. | 
ё i es . | 1,012,693 
Irkutsk. eos ID Town Council. 1910 ; 115 (& 275 are Ig.) l-phase. . 847 1,765 012, 
Kovno ... ahs er Kovno E'ectric Light Co. 1900 2 x 110 19 555 eH T 1 
Kief ... Kieff Town Tramways Co, 1890 600 Direct. 1909 „ 
Libau ... Continental Traction & Elec, Lighting Co. 1899 |2 x 220 lg. ; 500 tr. Direct. х 71: 10 
Lodz (Lighting) 1886 Co, Lodz Branch. 1908 120 50 ~ 3-phage. 15,000 | 26,011 e А 94 00 
„ (Tramways) , ... Lodz Electrio Tramways Co. 1898 | — | 1 1.750 т с. = 990 
Moscow (Lighting) ... 1886 Electric Lighting Oo.  . 1897 120 |: — 3-phase. 35,000 «9 | 53, 1000 
Novgorod, Sieversk Town Mutual Insurance Co. 1901 500 | Direot. | 0 m ARY 
Novocherkask ... Town Councj/. 1900 2 x 110 | Direct. | a 165075 
Pavlovrk ; з Pavloff Electric Co. 1911 2 x 240 Direct. 174 16 : et 
Petrograd ius et Petrograd Electrical Works Co. 1897 3,000 = М о 85 2 i і 
Poltava...  ..  .. | Town. 1900 2 x n pes 190 | 3. ph. & direct. | 41 | y 
A.C, t 
Poti Town. 1906 |: a 180 | | 106 68 186,400 
Rostoff-on- Don (Licht) N. V. Smirnoff. 1909 2.000 | 50 ~ 3-phawe. | 2,600 Ця 10 i 

ў (Tramways) | Be'gian Rostoff-on-D»n Elec, Trmwys. Co. 1901 550 2, 100 | 4,0 915 
Smolensk a ik Smolensk Electric Co. 1901 | 2 x 220; 560 tr. Direet, 500, 1,573 p 
Tver... wee ee | Tver Electric Tramwaya & Lighting Co. 1901 110 p.c. 3-ph. & direct. | 135 | 1,819 200000 
Tomak ... ees T: Tomsk Electric Lighting Co. 1895 110 1-phase, | 1,058 — | ; 99700 
Chavarovckk u) Electric Power Co. | 1906 2 x 220 Direct. : 389 | 767 & 
Karkoff... ке s | Town, ‚ 1898 125 & Pen аш Direct. | 2.190 | 8,674 991.952 

i pr.; 6 А Е" s EMT 
Cherson m": std Town. | 1908 2 % 275 | Direct. | 487 | 1,125 T 
Tzecho'zink .. ... Tzechotzinsk Government Water Cure | 1902 — i Direot. 81 — 26.2 

| Establish ment. ко РРА | ы | ie | ae As 
Chernigoff  ... eee Town. ‘ : 2 * | irect. 5 200,1: 
Yalta же bea жы! Town. i 1904 2 220 | ре | 212 | 880 de bi 
Elizabetgrad ... T | TM | В 2 x 220 | Direct. | : | 89810 
Minsk sie vee | own. | — | un "E — P 955 
Nikolaieff z Town. 1902 2 X 220 | Direct. К | i. 11510905 
Jaroslav eee eae, : Town. : ! 1900 2 x 230 | Бис | ет: 1 14 D] 697 362 
Bielostok фе € | Electrical Enterprises Co., Berlin, 1910 — | — 830 1,114 | pie 
Vladimir R К. A. Rass koff. | 1908 2 x о | T М ! 15 | eae 353/852 
Viatka ... T - | Town. , 1903 2 x 339 A "ads | Bard „ sot 
K'^shineff кәр TE Town. | 1909 2 x 220 | ireot. | a a 551000 
Nikolek Ussurisk — ... | Ussurjek Electric Co. 1908 — | Direct. ae 440 550 
Upha ... - N. V. Konshin. , 1898 2 х 2209 Direct. | 635 6 : 6000 
Chita ... - | N. P. Poly: koff С). 1906 | 2 x 250 Direct. 285 50 i 424 550 
Astrachan (Tramways) | Private. — | Direct. | 2 | mi К 
Berdiansk - eM Town. — |2x220 0 (540 at. = | Direct. | | MUR 11 5 
Kieff (Lighting) TN Private. — | 8 x 190 А.С. | 3-ph. & direct. — 14,27 ,)19, 

| E uae Direct. — | (151) | — 1009 
T anro ese [I Private. : — 2 * 11 | 1гес T: 790 6 
Perm ч — Town. — 2 X 220 D. 0. 3. ph. & direct. 1.192 722,611 

| | 510 % | s 
Radom ... aa Private — ` 2 x 220 | Direct, | | | d 
Riga (Teamway * TE Private. — — | — „„ ИТ 
5 d sse: | Town. 1899 — ph. 2,000/120 | =? | 372 | 2221 
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Kale plant is driven by the water of the river Besletka; the 
current generated is used for lighting the streets with aro lamps. 

Although the statement generally refers to the working year 
1913, there are some exceptions, due, doubtless, to particulars not 
having been received for that year in time. 

. It will be understood that great modifications will be observed 
in statements for 1915, for many of the stations included in the 
statement are situated in territory now occupied by the enemy ; 
even when the time comes to re-establish the stations, it will in all 
probability be found that the plant has not been removed with 
sufficient skill to reatore it as it stood, and the probability is that 
where it is hoped to reinstate the stations, entirely new ones will 
have to be equipped. . 

It is also gathered from the statement that machinery 
‚ок apparatus has been supplied to the various stations by 
Phelzer, Bergman, Siemens-Schuckert, Nobel, Siemens & Halske, 
A. H. d., Tudor, Volta Works, the Kolomensk Factory, the Diesel 
Oo., the Augsburg Works, the Glieboff Works, Westinghouse, 
Brown-Boveri, Bromley Bros, Babcock & Wiloox, Fit ner and 
Hamper, the Tosi Works, Van der Kerk, the Goerlitz Engine Works, 
Krupp, Salzer, Eacher-Wyss, Helios, Steinmuller, Brun, Borman 
and Suhwede, Robey & Co., Hindley, Philips, Wolf, &a. 


——————_ 


LEGAL. 


DEXTBR v. ALDERSHOT URBAN .DISTRICT COUNCIL. 


IN this case, which came before Mr. Justice Neville, in the 
Chancery Division, on several days last week, plaintiff, Mrs. H. M. 
Dexter, of Cargate House, Aldershot, claimed an injunction to 
restrain the Aldershot U D.C., their servants and workmen, from 
working the plant and machinery at their electric light station in 
such a way as to cause nuisance or injury to the plaintiff. 

Mr. Jenkins, K.C., and Mr, Church appeared for the plaintiff, 
and defendants were répresented by Mr. Peterson, K.C., and 
Мг. Stamp. | ` 

Mr CHURCH, in opening the case, said that the nuisance com- 
plained of was with regard to the engine house, and a water tower, 
respectively. The water tower discharged vapour which eettled 
and caused considerable nuisance. Plaintiff's house was one of 
eight rooms and it adjoined the defendants’ premises, The 
defendante’ shed, in which a Diesel engine was running, was 155 ft. 
from the back of plaintiff's garden, and the condensing water 
tower was 66 ft. 9 іп, from the plaintiff's premises. Plaintiff 
owned the freehold, her late husband having had the house built 
in 1887-8. They were away from the house from 1890 until 
1909. Some of plaintiff's paying guests would give evidence. She 
did not make any complaint of loss of business by reason of the 
nuisance, Under a provieioral order dated 1912 defendants put 
down the plant referred to. The water tower was not then in 
existence, and it was not until after the pleadings in the 
action were closed that it was erected. The writ was issued 
in June, 1914, and afterwards leave was obtained to 
amend the pleadings, во as to include the water tower. 
Sec. 70 of the Act under which the provisional order was granted 
provided that nothing in the order should exempt the undertakers 
from the consequences of any nuisance if they committed one. 
There was not any dispute sbout that. The simple question was 
néisance or no nuisance. In their statement of defence the 
Council admitted that there had been some vibration from their 
engine, but denied that there had been enough to cause injury to 
the plaintiff or her house. They had done their best to cease all 
vibration, and hoped in time to be perfectly successful. At pre- 
sent they were only working from 6 a.m. until 9 30 p.m., on Satur- 
dayr, and from 6 a.m. until 8 p.m. on other days, and they were 
willing to undertake to restrict their working to these hours until 
means had been found for satisfactorily preventing any vibration. 
They had also paid £5 into Court to satisfy any damage the plaintiff 
might have suffered. . 

Several witneeses gave evidence as to the existence of noise and 
vibration. Plaintiff was called. She said that she first noticed 
vibration in July of 1912. She had experienced noise before that. 
She had been troubled by noise as early as 1911, when her husband 
was lying ill. When she experienced the vibration in 1913 she 
wrote to Mr. Garside, the manager of the works, and afterwards 
Mr. May, the chairman of the Council, visited her house. She 
pointed out to him certain oracks that had been caused by the 
vibration. Pointing began to drop out of the brickwork of her 
house about 12 months ago. It came principally out of the 
drawing room, It was still dropping out, some coming out as 
recently as two or three days ago. A joint inspection of the house 
took place on March 19th this year and October 25th, and between 
those dates a new noise made itself manifest from the defendants’ 
works—a sort of whirling noise, 

Evidence of the plaintiff's experts who attended the joint 
inspections was to the effect that both noise and vibration were 
distinctly noticeable in the house. On placing a hand on a mirror 
on the wall vibration could be distinctly. felt. The noise from 
the exhaust, however, was not loud when the windows were 
closed. Tne moisture from the water tower was plainly visible, 
and fell in the form of a Scotch mist. The vibration ceased 
when the defendants’ machinery was stopped. There waa still 
noise and vibration discernible after the engines had stopped, pre- 
sumably coming from the condensing plant. Mr. Dykes, who had 
also inspected the defendants’ premises, said that he found there 
four Willane-Parker continuous-current machines (three 460 volts, 
165 amperes, and 1,160 R. P. u., and one 460 volts, 435 amperes, 


-and 350 R.P.M ). There wasealso a Carels- Diesel set (440 volte, 307 


amperes, and 220 R.P.M.). All were set in substantial buildings. 
Оа the visit made in March to the plaintiff's house these engines 
were run at varying speeds, and though the vibration was notiee- 
able the whole time, the difference in the running did-not make 
any appreciable difference in the vibration. It was less, however, 
when the Diesel engine was not running. 

At the conclusion of the Witness’s evidence, MR. JUSTICE 
NEVILLE asked whether, when the Diesel engine was stopped, 
and the steam engines were still running, the vibration was still 
noticeable.— WITNESS said No. | 

His LoRDsHIP: Then, speaking with regard to the state of 
things as they exist at present, the vibration is caused by the Diesel 
engine alone  —WITNESS said that he would not go so far as that, 
but the vibration was much leas when the Diesel engine was not 
running. 

Opening the case for the defence on November 18th, MR. STAMP 


submitted that the plaintiff was not entitled to an injanotion, as. 


having regard to the character of the neighbourhood there was no 


: such noise or vibration experienced in her house as would entitle 


her to relief. | 
His LogpsHIP expressed the opinion that if the plaintiff was 


entitled to relief at all it was a case for an injanction and not for 


ев. 
Mn. STAMP said his submission was that there ‘was no such 


nuisance as would justify the action at all. 

Mr. GARSIDE, engineer to the defendant Council, said he had 
visited the plaintiff's house in cop junction with others. He heard 
nothing that would justify any complaint, nor could he detect any 
vibration. 

Pror. Bors, who had also visited the pla'/ntiff's house, said he 
went there with a number of other people present. He was 
unable to detect any vibration or noise, but he agreed that he 
might if he had been in the room by himself at right when every- 
thing was quiet, presumably have been able to deteot something. 
He did not, however, believe that it would hive disturbed him 
at ali. ТЕМ. : 

His LogpsHIP held that upon the evidence there was an 


actionable nuisance, and he must grant an injunction. He would 


suspend its operation, however, to give the defendants an oppor- 
tunity of abating the nuisance, He saw the difficulty they were 
in owing to the shortage of labour at the present time, and would 
accordingly suspend the operation of the injuncticn until three 
months after the termination of the war. 


OSRAM LAMP WORKS, LTD., v. MERBYWEATHER & Sons, LTD. 
A PENDING action in which plaintiffs claimed an indemnity was 
mentioned to Mr. Justice Sorutton, in the King’s Bench Division, 
on November 18th. 

Mr. HAROLD BRANDON (for plaintiffs) stated that the defendante 
were installing a fire apparatus for the Osram Co., when some coal 
fell upon one of the plaintiffs t employés, She was seriously 
injured and plaintiffa had to compensate her, in respect of -which 
they claimed un indemnity from the defendants. The girl had now 
named a lump eum which she would accept in full tm 
and the parties had arrived at a settlement. In the ordinary 


course, the girl being an infant, the arrangement would have to 


be approved by the Court, and that being done, it would be binding 
upon the girl. Notice to that effect would have to be givef to 
the girl, and he, therefore, asked that the case might stand out of 
the list to enable it to be done. 

His LORDSHIP ordered that the action should stand out generally 
with liberty to the parties to apply to restore it when ready. 


A MANCHESTER TRAMWAY COMPENSATION AWARD. 


AT Manchester Assizes last Friday, Wm. S. Hopkinson claimed 
damages from the Manchester Corporation for personal injuries 
received in a tramcar accident. Plaintiff is 62 years of age, and a 
coal carter. On Ootober 15th of last year he was proceeding along 
Holme Hall Lane with his horse and cart when a tramoar collided 
with the vehicle in the rear. Hopkinson was knocked down by 
the cart, and a wheel passed over his leg, with the result that the 
limb had to be amputated. For the defence it was alleged that 
there was room for the tramcar tO paes the horse-drawn vehicle, 
but the cart was pulled into the middle of the road, and the car 
driver was unable under those circumstances to avoid a collision. 

Mr. JUSTICE RIDLEY gave an award in favour of the plaintiff 
for £650, and granted a абау of execution. 


MUNITIONS CASE. 
AT the Oldham Munitions Tribunal last week, Messrs. J. P. 
Hall & Oo., electrical engineers, of Blackridings Ironworks, 
Oldham, brought a complaint against Leonard Barber, an 
apprentioe armature winder, who was alleged to have neglected 
to obey the lawful orders of a person having authority over 
him. It appeared from the statements of representatives of 
the firm's that Barber had to work overtime four hours every 
night, and on November 10th he asked permission to leave 
at 5.80 p.m. He did not say why he wished to leave early, 
and he had previously had two hours off on two nights in the 
ваше week, Permission was refused. Mr. Alfred Marland, the 
secretary of the firm, said that when told he could not have the 
time off Barber said he would go whether he was allowed or not. 
During the past 12 weeks Barber had averaged 59} hours per week, 
which meant about five hours’ overtime each week.—Barber told 
the chairman (Mr. W. Sellars) that he had been on overtime for 
about 12 months, with the exception of one fortnight, Every 
week they were allowed one night off overtime, and he had recently 
been having the Wednesday evening off. When he sought per- 
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mission on November 10th it was refused. He had been secretary 
to a Red Cross comforts organisation and had been organising a 
dance, and that was why he wanted the Wednesday evening off. 
He did not, however, tell the foreman this. He alleged that the 
foreman swore at him, and in return he said he would take the 
night off whether he received permission or no.— Mr. Sellars said 
he did not think it was a good excuse to ask off, even if the dance 
was in aid of the Red Cross.—The chairman added that he and his 

. colleagues were satisfied there had been a breach of the rules, and 
they were not going to enoourage insubordination in the works, 
They did not, however, regard this as a serious case, and oonsider- 
ing Barber's previous good character they did not think the firm 
would wish for a heavy penalty.—Mr. Marland said that Barber 
had been warned of the consequences, All the firm wanted was to: 
maintain discipline.— A fine of 58. was imposed. 


OSRAM LAMP Works, LTD., v. PoPE's ELECTRIC LAMP Co., LTD. ’ 


THE hearing of this case was continued in the Court of Appeal, 
composed of the Master of the Rolls and Lords Justice Bankes 
and Warrington, on Thursday last week, upon the appeal of the 
plaintiffs from the judgment of Mr. Justice Joyce, holding that 
the defendants had not infringed the plaintiffs’ patent. 

Мв, TERRELL, K.C., on behalf of the respondents, contended 
that there was no invention in the selection of tungsten for lamp 
filaments, There was nothing new in the treatment with an 
organic binding material—the carbonising process was known. 
The patentees had made it an essential part of their process that 
the electric current should be passed through the filament, It 
was not known that the only object of passing the current through 
was to heat the filament, or that external heating would have the 
same effect. Defendants did not use the equalising process, which 
was an essential part of the invention. Defendants had not used any 
of the three points put forward by the patentees as being essential, 
The process of building up a filament was well known. 
Welsbach's proceas was known to be applicable to many metals, 
and all that the patentees did was to tell one to try it on another 
metal. There was по subject matter in merely taking a subetanoe 
wellknown to be suitable for & particular purpose, though it 
might not have in fact b:en used for that purpose, and applying 
it to a well-known purpose. Counsel contended that the defen- 
„dants did not infringe because they did not use an atmosphere of 
steam and hydrogen. Defendants did not infringe because they 
did not carbonise, 


AN ELECTRICAL CoMPANY FINED. 


AT Woolwich Police Court on 19th inst, Mr. Hay Halkett con- 
oluded a long hearing of several summonses brought by the Com- 
missioners of Customs and Excise against the Western Electric 
Oo., Ltd., and inflicted fines as under: For sending, on January 2nd, 
certain prohibited goods, viz., parcels of materials for telephones, 
tothe North Woolwich Sub-Post office, for exportation to Norway, 
#15 and £12 12s. costa ; for a similar offence on January 9th, £1 ; 
for a similar offence on March 15th, £1; for causing to be made a 
declaration that the parcel on March 15th contained no prohibited 
goods, this being false in that it contained rubber, £15 ; and for 
sending, on June 17th, to the Royal Albert Docks for exportation 
prohibited goods, viz., parta of telephone sets, £10. 

Mr. G. E. THOMPSON, one of the company's managers at their 
North Woolwich works, was fined £5 for aiding and abetting in 
the commission of the first offence, and 10s. in respect of the 
second offence, 

Мв. Simpson, for the prosecution, said there was no suggestion 
that any of the goods were intended for the enemy, but proceed- 
ings had been taken because the authorities considered that there 
had been gross carelessness on the part of the defendants in deal- 
ing with prohibited goods. 

For the defence, it was contended that the offences had been 
committed through misunderstandings on the part of certain of 
the company's staff. Daily Telegraph. ` 


THE BRITISH ELECTRIC TRACTION Co., LTD. 


In the Chancery Division last week, Mr. Justice Astbury had before 
him a petition to sanction a scheme of arrangement and to con- 
firm a reduction of the capital from £4,000,000 to £2,998,398. 
The petition was opposed by certain persons who held income 
certificates. According to the Financial News, his Lordship said 
that the Registrar had been bombarded with reasons why the 
petition should be opposed. Mr. Clauson, K.C., who appeared for 
the. income certificate objectors, raised a point which Mr. 
Russell, K. C., for the company, said he could not discuss then 
as it would necessitate going into evidence as to the reserve 
fund. The petition was allowed to stand over in order that that 
point might be met. 


TRAMWAY COMPANIES AND LOST PROPERTY. | 


Ат Ediaburgh, Sheriff Guy gave his decision in a case which con- 
cerned the liability of Musselburgh Tramway Co. for a passenger's 
belongings which went amissing. A lady sued the company for 
£5 odd, representing the value of a bag containing a sum of money, 
хс. The bag was left on the seat of a tramcar by the lady. The 


conductor placed it at the end of the car in a box where he kept 


his spare tickets. Later he found that the bag had disappeared. 
The Sheriff said before the law of deposit could be held to apply to 
the tramway company, it would be necessary to charge them as 
depositaries, and if the articles had been taken to the company’s 
offices the case might have been different. But the conductor was 
the depositary. There was no deposit with the defenders. In 
these circumstances, he found that the defenders were not liable, 


NEW PATENTS APPLIED FOR, 1015. 
(NOT YET PUBLISHED). 
Compiled expressly for this journal by Messrs. W. P. THOMPSON & Co. 


Electrical Patent Agents, 285, High Holborn, London, W. C., and a: 
Liverpool and Bradford. 


15,787. ‘* Semi-obscured reflecting electric incandescent 
Harris & G. W. Ѕмітн, November 8th. ; 
15,740. Electric overhead tram trolley." iW. CayLess. November 8th. 
15,759. “ Cathode for electrolytic celis." F. С. WhHEELER. November 8th. 
(Convention date, January 35th, 1915, U.S.A.) (Complete.) 
15,761. Replenishing electrolytic cells." W. S. SurrH. 

(Convention date, June 3rd, 1915, U.S.A.) (Complete) 


15,762. “ Electrically-controled clutches.“ W. Lancpon-Davinms and A. 
SoAMES. November 8th. 


15,782. “ Electric motors.” F. J. Ostus. November 9th. 
15,810. “ Control of alternating-current motors." P. S. TURNER. November 


lamp." F. T 


November Sth. 


e 
jea 


tn. 
15.824. Construction of grids for secondary batteries.” С. A. Ѕыпи. 
November 9th. : 


15.842. Electrically-driven adding and listing machines, copying machines, 


- typewriters, addressing, talking, or other like machines.“ J. Drucgver. 
November 10th. 
15,869. Pocket lamps." Dr.-Inc. Scuneiwer & Co. El TRIZ ITA T8 


GES. M. B. H. November 10th. 


(Convention date, December Ird, 1914, Ger. 
many.) (Complete.) 


15,873. Sparking arrangements for electric ignition devices.“ H. W. F. 
IRELAND. November 10th. > 

15,878. “ Electric switches." British THomMSON-HOUSTON Co., Lep. Novem- 
ber 10th. (General Electric Co., U.S.A.) Е 

15,883. ‘ Electric switches ог bell pushes." W. R. Віохам. November 
10th. | 

15,915. *' High-frequency alternating-current relays for radio-telegraphy and 


the like.“ A. W. SHARMAN. November llth. - 

15.922. Combination electric turn switch and wall plug.” C. E. Becc. 
November llth. (Complete.) 

15,930. '' Electric cells." C. Fery. November llth. 

15.971. Trolley collectors for overhead tramway, 
vehicles." P. W. STEELE. November 13th. 

15,978. '' Electrochemical microphones, principally for use in connection 
with wireless telephony and telegraphy.” A. F. Sykes & S. Fond. November 
12th. : 

15,985. “ Electric lamp holders for vehicle head lamps.“ F. E. Witsow, 
W. A. SHEPHERD, and Ром, & Hanmer, LTp. November 19th. 

15,986. '' Electrical connections for use in the electric lighting of auto- 
mobiles." F. E. Witson, W. A. SHEPHERD, and Ромки, & HANMEA, Lro. 
November 12th. 

15,989. Construction of terminal for electric switches, couplings, and the 
like.“ G. MaRKT. November 12th. (Complete.) 

16,017. '' Combined air and electric triple valves." W. G. CANION. Novem- 
ber 12th. (Complete.) 


(Complete.) 
railway, and like 


16,044. Electric fly-traps," J. Satinover. November 13th. (Convention 
date, November 27th, 1914, U.S.A.) (Complete.) 
16.053. Automatic protective gear for electrical systems." М. Rosts- 


BAUM & F. A. Couse. November 13th.. 
16,057. Venting appliance for usc in connection with acrumulators or 
secondary batteries using wet acid." A. E. NEviLL. November 138th. 
16.058. Electric meters.“ H. О. MERRIMAN & T. Spems. November 13th. 
(Complete.) ў 
16,060. “ Telephone systems." AUTOMATIC TELEPHONE Manuwacrunmc Co. 
LTD., & S. R. SMITH, November 13th. 


PUBLISHED SPECIFICATIONS. 


1914. 


10,048. DEviICE FOR USE IN CONNECTION WITH ELECTRIC Mowers Dum: 
CouPLED with Pumps, WATER SIRENS, AND THB LIKE. Signal Gea, April ЖЧ. 
(August 18th, 1913. Addition to 7,821/14.) 

10,562. DOUBLE-POLE ELECTRIC RoTARY CONVERTER, ALSO APPLICABLE АЗ A 
DOUBLE CURRENT GENERATOR OR Motor. J. L. la Cour. April 20th. Conven- 
tion date not granted.) 

11,837. APPARATUS FOR CONVERTING DIRECT INTO ALTERNATING CURRENTS, AND 
VICE VERSA. Е. Falkenthal. May 13th. | 

16,850. MANUFACTURE OF INCANDESCENT ELECTRIC Lamps. Н, G. Finch (Lord 
Guernsey) and J. F. Poynter. july 15th, 

20,009. THERMOPILES AND THERMO-ELECTRIC MEASURING APPARATUS. H. Haus 
rath. September 8151. -" 

31,143. ErrcrRICALLY-ACTUATED  Toors. W. J. Mellersh-Jackson (Common- 
wealth Electric Tool Co.). October 17th. | 

21,338. TELEPHONE SYSTEMS. А. B. Smith. October 21st. (October 2nd, 


913. 

21474 RECEIVING ARRANGEMENTS FOR WIRELESS TELEGRAPHY. T. W. Strat- 
ford-Andrews & A. Orling. October 24th. 

21.509. REGULATQKS FOR Снаксімс Exrcrric SECONDARY BATEBRIES. E. D. 
Jacobson. October 36th. (December 3rd, 1913.) | 
21,512. ELECTRIC STARTING SYSTEMS FOR INTEKNAL-COMBUSTION ENGINES FOK 
AUTOMOBILES. E. B. Jacobson & C. J. Gustafson. October 26th. (December 
3rd, 1913.) 
October 27th. : 


X-ray APPARATUS, Е. E. Greville. 


21,761. ELECTRICAL SwiTCHES. Midland Electric Manufacturing Co. & W. L. 
Barber. October 30th. f 2 | 

21,978. ELECTRICAL SwitCHES. Midland Electric Manufacturing Co. & W. L 
Barber, November 4th. ai 

22.639. CoiL-wiNDING AND SIMILAR MACHINES. С. P. Thompson & M-L 


Magneto Syndicate, Ltd. November 17th. 
23,485. SECONDARY BATTERIES OR ACCUMULATORS. 
Pape, Ltd. December 3rd. p 
24.419. MOULDED COMPOSITIONS FOR ELECTRICAL INSULATION, AND THB PROCES 
OP MAKING THE SAMF. British Thomson-Houston Co. (Generak Electric Cc. 
U.S. A.). December 2lst. 


J. С. A. Ward & Richard 


1915. 


378. Exectric Cante Joist BOXES AND THE LIKE. 
Garrard. January 9th. | А 9 
900. DISTRIBUTION Fusgpoarps For ELECTRICAL Circuits, Midland Elect. 
Manufacturing Co. & W. L. Barber. January 20th. | ahs 
ELECTRICAL SwirCHES. Midland Electric Manufacturing Co. & W. I. 
Barber. January 20th. 
3,513. ELECTRIC HEATING ELEMENT. 
March th. (Addition to 24,565/13.) 
3,570. ELECTRIC Motor CON T NOL SYSTEMS. 
Hammer Manufacturing Co.). March Sth. | 
5.395. ELkcTRiC Batteries. H, G. C. Тһо[еһгп, April 9th. 6145 
6.217. WIRELESS TrLEcRAPHY. C. M. Agner. ni 26th. (June 8th, 1913 
7.244. MEANS Por Staxtinc ELECTRIC Motors. G. A. Yarwood. May He 
8,173. Varour ELretkic RkcTiFIER Systems. British Westinghouse Electr: 
and Manufacturing Co. June 2nd. (July 11th, 1914.) 
8,203. TELEPHONE TRANSMITTERS. P. J. Hackett. June 2nd. 


А. Н. Railing & C. C 


Cable Accessories Co. & F. H, Reeves 


Igranic Electric Co. {Сө 


TEE 


ELECTRICAL REVIEW. 


Vor. LXXVII. 


ELECTRICAL REVIEW. 


CONTENTS; December 8, 1915. 


The Magnetic and Electrical Properties of Pure Silicon-Iron 705 
Lead eee ee6 eee ee see eee 706 
Italian Engineers апі the Gorman Yoke Хов eis „ 706 


To Organise British Engineering Industry  ... sex vee 707 
An Underground Telegraph Cable Installation in Pele 


Vol. LXX VII.] (No. 1,984. 


Mexico, by W. B. Hale, (u.) one s 708 
Electrical Accidents in Mines wes 710 
Oar Trading Opportunities throughout the World (continued) 711 

The A.E.G. Meeting . ese ses Se des e. 711 
Swiss or German?  ... eva E sis .. 712 
Decimal Coinage and the Metric Bystem . cee * 712 
The Institution and Alien Bnemy Members jas .. 712 
Electrical Accidents in 1911. oes - . 718 
New Hleotrical Devices, Fittings and Plant (ilius.) . "EI! 
Legal... өтө өөө eee 00 eee өөө Zr % dio 


War Items eee eoe eee eee eo ees ceo eee 7 1 6 
Business Notes eee LIA] eee e.o ee eee eon 717 


Notes eee eee eee eee њое eee eae eee 721 
City Notes ees ese eee ee A eee eee see eee 725 
Stocks and Shares — ө» 880 wii „ 797 


Share List of Electrical Companies ds 24 oes 728 
Metal Market.—Fluctuations in November ex * 729 
Electricity in Agriculture: Its National Aspects (Шы) .. 729 


The Faraday Society ius aes ‘es 13] 
Some Difficulties of Design. of High. ‘Speed Generators by 
Prof. A. B. Field, (iZws.) sae sis * 732 
The Electfical Industry and the War ... - ies ex 735 
Indian Notes 858 eas "d 885 46 


New, Patents Applied for, 1918 ecc eee aep эзе к 736 
Abstracts of Published Specifications .. .. — ... see 786 
Oontractore' Column PA ees - 


THE ELECTRICAL REVIEW. 


Published every ERIDAY, Price 4d. 
The Oldest Weekly Electrical Faper. Established 1872. 
TO BE OBTAINED BY ORDER FROM ANY MEWSAGENT IN TOWN OR COUNTRY, 


OFFICE 1—4, LUDGATE HILL, LONDON, E. o. 


Telegraphic Address: AGEEKAY, LoNDON." Code, A B C, 
Telephone Nos.: City 997 ; Central 4425 (Editorial only). 


The Electrical Review is the recognised medium of the Electrical Trades. and has 
by Nr tbe Largest Circulation of any Electrical lndustrial Paper in Greet Britain. 


Subscription Bates, — Per annum, postage inclusive, in Great Britain, 
£1 1s. td. ; Canada, £1 ^l ds. 10d. ($5.80) To all other countries, £1 108. 
FOREIGN AGENTS: 
Messrs. Atkinson & Co., I MELBOURNE: The Mining & Engi. 


ADELAIDE: 


DECEMBER 8, 1915. 


‘nearly four million dollars annually. 


Gresham Street. 


AuckKLAND N. Z: 
Albert Street; 
Engineering Review, 814, Strand 
Arcade, Queen Street. 


BaisBANE : Gordon & Gotch, Queen St. 


CmRisrcHURCH, N.Z.: Gordon and 
Gotch, Manchester Street. 


Юснкріч, N Z.: Gordon & Gotch, 
Princes Street. | 


N Capetown, BLOoEM- 
FONTEIN, URBAN, Port ELIZA- 
пети, &с.: Central News Agency, 


Gordon & Gotch, 
The Mining and 


LAUNCESTON: 
Cimitiere Street. 


Cheques and Postal Orders (on Chief Office, London) to De made pa 
rossed London City and Mi Bank, 


Тик ELECPRICAL Review, and crosse 
Newgate Branch." 


Gordon & Gotch, 


neering Review, 90, William Street ; 
Gordon & Gotch, Queen Street. 
Мїлк: Fratelli Treves. 
: D. Van Nostrand, 25, Park 


PARIS: Boyveau & Chevillet, 2, Rue 
de la Banque. 

PrRTH, W. A.: Gordon & Gotch, 
William Street. 

Rome : Loescher & Co., Corso 
Umberto 1° 807. 

SYDNEY: The Mining & Engineering 
Review, 278, George Street; Gordon 
and Gotch, Pitt Street. 

TORONTO, ÓNT.: Wm. Dawson & Sons, 
Ltd., Manning Chambers ; Gordon 
and Gotch, 182, Bay Street. 

MEDION: N.Z. Gordon & Gotch, 
Cuba Street. 


ble to 


NOTICE. 


N view of the recent Increase in the 


Postal 


Charges, our Subscription 


| Rates for Great Britain and Canada 
will until further notice be increased to 
£1 18. 8d. and £1 3s. 10d. respectively. 


No. 1,984. 


THE MAGNETIC AND ELECTRICAL . 
PROPERTIES OF PURE SILICON-IRON. 


From the point of view of the electrical engineer, no alloy 


of iron is more important than the low-hysteresis silicon 


steels, the remarkable magnetic properties of which were 
discovered by Sir Robert Hadfield nearly 30 years age. 
The use of this material for the cores of transformers has 
in recent years increas»d by leaps and bounds, for high 
permeability, low hysteresis, and high electrical resistance 
are combined in the 2°5 to 4 per cent. alloys (of course, 
after special heat-treatment) in a way which renders them 
far superior to any other known material. From figures 
recently available, it would appear that not far short of 
40,000 tons a year of this low-hysteresis material are 
being used in America alone, and there is a corresponding 
consumption in Europe. In a paper read before the 
Franklin Institute in 1910, the author, Mr. Martin G. 
Lloyd, estimated that there was then expended in America, 
to supply core losses in transformers alone, power costing 
If one includes 
generators and motors, the figure for the present year may 
be anything from three to five times even this enormous 
sum. It is evident, therefore, that the use of low- hysteresis, 
high-resistance core material for electrical machinery is a 
matter of ‘considerable national importance, and every 
improvement in existing materials must be eagerly studied 
by electrical ergineers and quickly adopted if within the 
range of practicability. 

In the current issue of the American Institute of 


Electrical Engineers, Mr. T. D. Yensen describes the 


magnetic and electrical tests which he has made on a series 
of pure instead of commercial silicon-iron alloys—that is 
to say, on alloys made in vacuo from pure electrolytic iron. 


The iron used in these experiments contained less than - 


001 per cent. carbon, and this fact is of peculiar interest, 
for it has been thought that the influence which silicon has 
on the magnetic properties of iron is to be ascribed, not 
to any direct action, but to the neutralising effect of the 
silicon upon carbon. It is evident from these experiment, 
that some other explanation must be looked for. Micro- 
scopic examination shows that while a small part of the 
silicon reduces the iron oxide present, the remainder com- 
bines with the iron in solid solution. 

Before being used, the electrolytic iron was crushed and 
thoroughly cleaned, and melted with the alloying element 
in a fused magnesite crucible in an Ársem electrical vacuum 


furnace working at a pressure of about 0°5 mm. of mercury. 
Th» ingots were forged into rods about J in. by 20 in., and 
from these rods. 14-in. test pieces were prepared for the 
magnetic and electrical tests, and 2}-in. lengths for the 
mechanical tests ; tests being made on the specimens (1) 
as forged, (2) after annealing in vacuo at 900° C. and 
cooling at 80° per hour, (3) after annealing at 1,100° C. 


and cooling at the same rate. 


[705] О р 


706 


The addition of silicon increases the elastie limit and 
ultimate strength of pure iron in direct proportion to the 
amount added, reaching a maximum at about 4*5 per cent., 
where the yield point of the forged alloy is about 94, 000 
and the ultimate strength 105,000 Ib. per sq in., some 
8,000 Ib. per sq. in. higher than the values for iron-silicon 
alloys containing carbon. Annealing has the effect. of 
diminishing the mechanical strength of these alloys. 

As first shown by Hadfield in the case of commercial 
steels, the addition of silicon to pure iron considerably in- 
creases its specific resistance, by an amount approximately 
proportional to the silicon content. . The specific resistance 
of the 4'5 per cent. alloy is about 58 microhms at 20° C. 
That of the 8:4 per cent. alloy is 48:5 microhms ; while the 
corresponding figure for commercial silicon steel is 51:2 
microhms. | 

It is with regard to magnetic properties that these alloys 
show the most remarkable qualities. The induction curves 
(H — B) show two distinct maxima, one for a silicon con- 
tent of 0:15 per cent. and the other at 3:4 per cent. The 
former is no doubt the point at which the iron reaches its 


maximum purity on account of the nentralising effect of the - 


silicon on the small amount of impurities—carbon and 
oxide—present. Mr. Yensen is of opinion that the second 
maximum may be due directly to the action of the silicon, 
as Gumlich has shown in the case of iron-cobalt alloys, 
althouzh there is some evidence against this ; but the whole 
subject needs further investigation. Silicon, of course, is 
very closely akin to carbon chemically, and the silicon- 
iron combination deserves to be studied with the same 
thoroughness as the carbon-iron alloys. The complete 
phase diagram needs to be worked out—an admirable re- 
search for some capable research student. | 

But to return to the 3'4 per cent. silicon alloys. The 
astonishingly high values obtained for the permeability are 
without precedent in the annals of the magnetic properties 
of iron and iron alloys, the maxima rising to the extra- 
ordinary figure of over 60,000 in the case of the 0:15 and 
the 3:4 alloys annealed at 1,100? C. Mr. Yensen himself 
last year found a value of 19,000 for pure vacuum iron, 
while Gamlich and Goerens in 1912 made silicon alloys 
which had a maximum permeability of 11,600 for the 0*4 рег 
cent. alloy, and 9,400 for the 4 per cent. alloy. The com- 
parison with ordinary commercial silicon steel ig, of course, 
even more striking, for the maximum value in the case of 
the latter is some 3,000, or one-twentieth. of that for the 
pure alloys, while the hysteresis loss is as 10 to 1, and the 
maximum value of B as 3 to 1 in favour of the vacuum 
alloy. Even for the maximum value в = 15,000 the 
permeability of the pure alloy is twice that of the commercial 
steel, while the specific resistance is only just a little higher, 
namely, аз 51 is to 48 in the case of the latter. 

The new alloys will doubtless be prepared by other in- 
vestigators and their properties re-examined, but Mr. 
Yensen appears to have taken every precaution in his tests, 
and there seems no reason to doubt that he has put the 
coping stone on the pioneer work of Hadfield by giving the 
electrical engineer two new most valuable iron alloys, one 
low in silicon content, not very strong but extremely ductile, 
of high permeability, low hysteresis and low electrical re- 
sistance, and another and more important alloy fairly high 
in -silicon-content, very strong, moderately tough, of extra- 
‘ordinarily high permeability and low hysteresis, and of high 
electrical resistance. Possibly the cost of manufacture may 
turn out to be so high as to be prohibitive, but, in spite of 


the fact that the raw materia] must be prepared electro- - 


lytically and the alloy melted in an electric vacuum furnace, 
there is no obvious reason why this should be во, provided 
the material is made on a sufficiently large scale. This at 
least is a possibility which merits the most serious considera- 
tion on the part of the makers of electrical machinery and 
of the raw material indispensable for their efficient working. 
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_ THERE has been a marked advance in 

Lead. the price of lead during the past few 
weeks, an advance which has taken everybody completely 
by surprise, and under the influence of which prices were 
driven to £28 for near delivery, while it is expected that a 
still higher range of prices will be established before the 
war comes to an end. There is no doubt that the upward 
movement is based entirely upon war consumption and war 
conditions. With. statistics of production practically un- 
obtainable, and with the curtain rang down upon consump- 
tion in all markets, the student of price movements is 
practically thrown upon guesswork in arriving at his deduc- 
tions. All sorts of unexpected difficulties have conspired 
to stiffen up the market. Shipments from abroad have 
been restricted in many directions, and have sometimes been 
held up altogether, while when vessels do come to hand, the 
utmost difficulties and delays are experienced in getting 
them discharged. There has been extraordinary activity in 
connection with the supply of Russian requirements, and 
large quantities of lead have been purchased for Archangel, 
while some shipments are also intended to be made from 
here to Vladivostock. It had been feared that navigation 
to Archangel would have ceased ere this, but a number of 
ice-breakers are at work, and there seems a reasonable 
chance of the waterway being kept in a navigable condition 
for some time yet. At any rate, one steamer left here last 
week, and there is a boat loading this week at Liverpool for 
this port. The arrivals of Broken Hill soft lead are much 
below expectations, the reason being that large quantities 
are being shipped direct to Japan in order to supply the 


. works engaged there upon turning out munitions for. Russia. 


There is no doubt that this factor is playing & part here in 
the maintaining of a high level of prices. Spanish | exports 
have been irregular this year, and some very small monthly. 
totals have been returned. The English refiners complain 
loudly of the difficulties they are experiencing in connection 
with the labour supply, having large quantities of silver-lead 
available for treatment, but not having the men to deal 
with the stuff. Consequently, furnaces are idle, and the 
output of pig-lead is reduced. All things tend to set up 
conditions of stringency. Lead is scarce, and Russian con- 
sumption is on such a scale as to preclude the probability 
of there being any surplus metal available. 


THE annual conference of the As:ocia- 
zione Elettrotecnica Italiana was held at 
1 Leghorn in the second week of November. 
German Yoke, under the presidency of Signor Semenzs, 
of Milan, and in the presence of those 
whose names are well known both in Italian science and in 
electrical manufacturing in that country. According to в 
brief report of the prooeedings which has come to hand, 
the mos; important question before the conference 
related to the nationalisation of the electrical industry, in 
regard to which much has been accomplished through 
the statistical documentation of the electricity works in 
Italy, the cataloguing of makers of electrical and accessory 
plant, and the study of Customs tariffs with respect to the 
development and protection of national industry, the results 
showing facts of great promise. The conference also dis- 
cussed the problems of foreign patents, the formation of 
Italian syndicates of constructors of electrical machinery 
and plant, and measures for the promotion of the finan- 
cial organisation of the industry. The final conclusion, 
which confirms what we have recently set forth in this 
journal in regard to Italian electrical engineering firms, was 
the expression of great confidence in the promise of the 
industry securing emancipation from the Teutonic yoke 
(Vemancipazione dell’ industria elettrica Italiana dal giogo 
Teutonico). The Italians, it is evident, mean business In 
trade as well as in war, as the conference unanimously 
selected Trieste (Austria) as the locality for the next 
congress. 
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TO ORGANISE BRITISH ENGINEERING 
| INDUSTRY. 


Many an important movement has had ite origin in a club 
room. Last week we referred to an interesting scheme for 
the reorganisation of the electrical industry which was 
advocated in a Birmingham club meeting.  To-day we 
give some partionlars of another and even more ambitious 
club proposal which has been under consideration at Man- 
chester for twelve months. 
organising of the British engineering industry, which 
naturally embraces the electrical as one section of the 
whole. It is interesting to note that each of these pro- 
posals wishes to absorb the existing organisations in its 
field, avoiding waste of effort in some directions and add- 
ing to. their operations in others making for strength and 
influence. | | | 

The meeting of the Engineers Club which was held at 
Manchester ón Friday, November 19th, was attended by 
150 members, and it resolved to take immediate steps alon 
the lines recommended by its Special Committee. It form 
itself into a council which met on the following Monday, 
65 members being then present. Several offers of subscrip- 
tions towards the initial expenses were made. A provisional 
committee was appointed to act for six months, Mr. H. W. 


Brady, being elected hon. sec. pro tem., Мг. H. T. Wilkinson, 


who had acted in that capacity to the Special Committee, 
being unable to carry on the daties. The provisional com- 
mittee will doubtless have to report in due course regarding 
what measures shall be taken to carry the recommendations 


into effect. Manchester is, of course, a very important en-. 


gineering centre, and as its works are, for obvious reasons, 
exceedingly busy just now, the large attendance at both 
meetings shows how keen is the.interest taken in the matter. 

If the whole-hearted support of the industry and adequate 
financial backing can be secured the Manchester Engineers’ 
Club considers that the success of its proposed organisation 
is assured. And it considers that that support and 
backing will be forthcoming if every British engineer 
approaches the matter in a spirit of pure patriotism. 
Therefore, given patriotism, the object which has been the 
occasion of such deep thought on the part of the committee 
will be reached. We suppose, therefore, if the scheme 
does not succeed we shall have to ascribe the failure to lack 
of patriotism. Possibly some of us would have preferred 


that the proposal should not be introduced in this manner. 


It may happen that there are other schemes in preparation 
which also lay claim to our patriotic support, and in such a 
case patriotism may have to discriminate between them. 
As a matter of fact there are several projects before us at 
the moment aiming at the more efficient organisation 
of our industries, and already several associations 
are more or less actively engaged. Each of them 
is working, or is designed to operate, in its own particular 
way, and ises, along with the Manchester Club 
Committee, that the British engineering industry must 
organise without delay to take advantage of present oppor- 
tunities and to meet the conditions which will follow the 
termination of the war." But none of them is as strongly 
supported as it would wish to be. Unfortunately, associa- 
tions such as we have in mind are in danger of overlapping, 
and by their multiplication much wasted effort, and 
perhaps some annoyance, may be occasioned. If :he 
Manchester idea of some voluntary organisation of a 
whole industry "—taking the form of an Association on a 
non-trading and non-interference-with-prices haais could 
be carried into effect, bringing all existing organisations 
together in one great national association, the idea in 
theory, at any rate, would be admirable. How it would 
work out in practice is quite another matter. The British 
independent spirit is still very strong and it will so continue 
after the war, among associations as well as among indi- 
viduals. It is not intended to banish that independent 
spirit, but to so organise it that it shall not have destructive 
effects within the industry. 

We agree that the multiplication of such organisations is 
undesirable, and the Club seems to entertain some idea that 
an existing association might so modify its constitution and 
extend its operations as to include the objects of the present 


Ite very worthy object is the 


scheme. It is felt that it would be better to adopt that 
course, if possible, rather than to establish a new Association. 
We remember that one of the Associations has alreddy 
through the lips of its secretary expressed its conviction in 
favour of a Federation of all such Associations. We 
remember also that some existing organisations are con- 
sidered to have succeeded or failed, whichever way we 
please to regard it, by reason of price-regulation efforts. 
Is modification of constitution intended to imply alterations 
in this respect? | РЕНИ 

The prefatory note of ће green pamphlet that lies before 
us seems to express the view that German and Austrian 
foreign trade is waiting to fall into the British lap if only 
we can build up an organisation “ that embodies a broader 
and loftier view of the responsibilities, the opportunities, and 
the powers of our engineering industry.” Well, that may 
be Ње case—it all depends upon what our word “ organisa- 
tion“ means, how long it takes to get the said. organisation 
to work, whether it is able to secure co-operation between 
competing firms,” and so forth. Trusts or combines “ that 
enforce uniformity and stifle individual initiative are not 
advocated, but in place thereof there is suggested a huge 
voluntary organisation of the whole industry based upon 
а recognition of the interests common to competing firms 
and common also to ompoyer and employed.” By such 
voluntary organisation and co-operation “a great deal can. 
be done to improve manufacturing processes, to develop 
foreign trade, and to secure for employés better conditions 
of work and a larger share of the fruits of their labours.” 

It is proposed that the new Association should aim at the 
inclusion of every British manufacturing concern in every 
branch of engineering, and, reckoning tbe capital of these 
concerns at 300 millions sterling, it would have an income 
of £300,000 annually. With such an income, “ adequate 
financial backing," and “ an efficient and energetic manage- ' 
ment, what would lie beyond its powers of achievement? 
It would still require that ** whole-hearted support of the 
industry." It will be agreed that the constitution of the 
Association would require careful framing. It is proposed 
to restrict membership to approved British engineering firms, 
though it says that it "aims" to get them all, and it 
considers that а large majority, say „ the 
beneficial owners of every company or firm seeking to 
become a member should be British subjects.” But much 
appears to depend upon that efficient and energetic 
management," that thoroughly competent business man of 
unimpeachable integrity.“ 2 | | 

Having in the foregoing summarised in our own way the 
preamble and the conclusion, we may detail the work that 
it is intended to do through the medium of departments 
and standing committees. f 

The General Purposes Commilies will endeavour to secure 
improved conditions and freights from railway, canal ahd 
shipping authorities; and by arbitration or otherwise 
it will settle disputes between ite members, for it is recog- 
nised that even in an organised industry there will be 
differences arising. 

The Intelligence Committee will control the Association 
representatives, will collect, analyse, and distribute technical 
and commercial information among members; it will 
analyse Consular reports, technical and commercial papers, 
and other published matter,” and circulate the result. It 
will receive “specific inquiries for business" and forward 
them to “ firms indicated if earmarked,” or to all members 
if not so earmarked. It will arrange conferences of 
members, and discuss general policy and joint action in' 
connection with prospective business. It will send investi- 
gating engineering commissions to various parts of the 
world and will appoint individuals to report on particular 
fields, industries, or specific cases. It will give introduc- 
tions, recommend agents, and make confidential inquiries 
regarding the standing of firms. 

The Production Committee will first * promote a better 
feeling between manufacturers, to the mutual good," and, 
having done that, will raise the standard of manufacturing 
methods and organisation ; it will stimulate manufacturers to 
adopt a progressive and enterprising commercial, technical, 
and manufacturing policy ; it will induce members to experi- 
ment continuóusly, both on their own account and in 
co-operation with other firms or institutions, with a view to 
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placing new or improved productions on the market. It 
will encourage its members to study customers’ requirements 
more keenly and to try to satisfy them, to issue comprehensive 
catalogues, to send abroad qualified representatives, and to 
fulfil promises of delivery! Finally, it will recommend 
members to consider the advisability of marking their 
goods British made." 

The Inventions and. Patents Committee will make recom- 
mendations to the Parliamentary Committee respecting the 
law relating to Patents, Designs and Trade Marks. 

The Publicity Committee will circulate the information 
collected by the Intelligence Department; it will dis- 
tribute at home and abroad printed information relating to 
British engineering industry for the purpose of increasing 
the demand for British products. It will organise schemes 
for advertising by means of exhibitions, showrooms, and 
otherwise, at home and abroad. It will translate and 
adapt members’ catalogues for the foreign markets, using 
the language and units of those markets and giving full 
prices, code-words and data; this will be done by native 
engineers so as to secure technical accuracy and adequacy of 
description. 

The Finance Committee will see that the Association 
stands upon a sound financial basis, but it will also, we 
suppose incidentally, arrange for the better financing of 
industry, both for manufacturing and for home and foreign 
contracts. | 

There will also be an Education and Research Committee 
which will do a great deal of useful work and will encourage 
research, and lastly, a Parliamentary Committee. To this 
last will fall the difficult task of inducing the Govern- 
ment to take an active interest in trade in general, and 
engineering in particular, persuading it to create a Ministry 
of Industry and Commerce, whose departments will take 
over the purely commercial matters now handled by the 
Board of Trade. It will induce the Government to re- 
organise the Consular service and make it more useful; to 
appoint the right men as commereial attachés, engineers as 
advisera of national representatives abroad; to appoint 
natural-born British subjects as Consular officers wherever 
possible, and to secure that the service shall be a special 
medium for the furthera ce of British com mercial interests. 
This committee will also advise the Government on 
engineering matters ** when called upon to do s5," and it 
will deal with recommendations from the Inventions and 
Patents Committee and take action thereon when necessary 
or advisable. . 

Now, there is so much in the foregoing programme that . 
we have advocated at different times that we give the Com- 
mittee unstinted praise for the exhaustive nature of its 
study of the position. It began its deliberations last winter 
with a series of debates, at the first of which it was decided 
that it was essential that the engineer put his house in order. 
Prolonged study has showa how vast a work lies awaiting 
the organisation which takes that task in han 1. It is not 
only the engineer's own house that requires putting in order 
—that should be its foremost concern; and if it succeeds 
in such a connection and induces every firm to come under 
its Association roof and “ со-орзгаќе with its competitors " 
“ without interference with prices it may be strong enough 
to move mountains —even Parliament. 


AN UNDERGROUND TELEGRAPH CABLE 
INSTALLATION IN PUEBLA, MEXICO. 


By WILLIAM B. HALE. 


PUEBLA, a city founded by the Spaniards in 1532, with a 
population about 100,000, has shown few signs of progress 
until recent years, when many civic improvements have been 
carried into effect. Modern water supply and drainage 
systems have been installed, asphalt pavements and cement 
sidewalks have been laid, and the principal streets are curb 
lighted by tungsten clusters on ornamental cast-iron pillars. 
Underground cables have been laid by the electric light and 
telephone companies, and the network of overhead wires 
which formerly disfigured the city has been removed. 
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The lines of the Federal Telegraphs had entered the city 


through an old 21-conductor, lead-covered cable, un- 
armoured, which was in bad condition. Open wire lines, or 
an aerial cable, could have been substituted for the damaged 
cable, but the Mexican Government decided to ensure un- 
interrupted telegraphic communication by laying a high- 
grade armoured cable in Puebla. The writer was commis- 
sioned by the Director of Telegraphs, Camilo A. Gonzalez, 
a very able and progressive official, to undertake the 
installation of this cable, which was supplied by Messrs. 
W. T. Henley's Telegraph Works Oo., Ltd., of London, and 
conformed to the following specifications :—50 conductors 


Fic. 1.—F£gDbEBAL TELEGRAPH BUILDING, MEXICO. 


of 1:6 mm. diameter (No. 14 B and S. gauge) copper wire, 
insulated to a thickness of 1:6 mm. paper with nine wrap- 
pings; saturated core; lead-sheath 4 mm. thick; tarred 
jute serving; double steel-tape armour, and outer covering 
of jute over all. Th: outside diameter of the cable was 
24 in. (6:8 cm.), and its weight was 7} lb. per ft. (11:2 kg. 
per metre). 

The old cable had baen put down seven years before in a 
duct extending under the sidewalks from the telegraph 
office (fig. 1) to a cable house on the outskirts of the city 
—a distance of nearly one mile. At that time the side- 


FIG. 2.—CABLE DRUM MOUNTED ON JACKS. 


walks consisted of blocks of stone laid on the ground, and 
it was an easy task to raise these blocks, dig a trench from 
offize to cable house, place in it semi-cylindrical tiles, lay 
the cable in this open duct, cover with flat tiles set in 
mortar,and fill up the trench. Since then, however, the 
stone pavements had given place to cement sidewalks and 
asphalted streets, and the writer was confronted by the 
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alternative of opening up the conduit at a heavy cost, or of 
employing the drawing-in system. It was decided to adopt 
the latter method. Pits were, therefore, built at all street 
intersections to facilitate the work of installing the new 
cable. These pits are-of brick, covered on the inside with 
а layer of cement. They are square, and have the follow- 
ing inside dimensions :—84 in. x 34 in. (86 cm. x 86 em.), 
and 49 in. (1°25 m.) deep. The cast-iron pit frames 
are 39 in. (1 m.) square; and the iron covers, 33 in. x 
21 in. (84 cm. x 53 em.), were cast with hollow tops, 
which were filled in with cement to match the sidewalks. 
The laying of an armoured cable in a conduit is, of course, 
an unusual procedure ; but, in this case, the ducts lacked 
the strength necessary to afford protection to an unarmoured 
cable, as shown by the fact that the old ‘cable had been cut 
in many places by picks in the hands of the labourers who 
made the excavations for the water and drainage pipes. 

As soon as the pits were finished, a small aerial cable 
was made by binding together eight No. 18 B. & S. gauge 
rubber-covered wires with insulating tape, and it was strung 
on е electric light company’s iron poles from the tele- 
graph office to the cable house. On account of its light- 
ness, no messenger wire was needed to support this 
improvised cable, and it was rapidly strung by simply 
tieing it to the poles with pieces of No. 14 weather- 
proof wire. Temporary quadruplex communication was 
then established through the overhead cable, and the work 
of pulling out the old underground cable was begun. It 
was cut in all the pits, and drawn out in sections. To avoid 
the labour of rodding the ducts for the introduction of the 


The lead sleeve previously put on the end of one of 
the lengths of cable was then slid into place, and wiped 
solder joints were made at its extremities. Finally, the 
completed joint was enclosed in a cast-iron joint box, which 
was filled with hot insulating compound. 

Tests of the completed cable, 4,330 ft. (1,820 metres) 
in length, gave the following results, the values noted being 
the means of measurements on the 50 wires :—Conductor 
resistance, 11:16 ohms at about 15? C. — 18:6 ohms per 
mile (8:46 ohms per km.). Electrostatic capacity, 
0:09 microfarad = 011 microfarad per mile (0:065 
microfarad per km.). The insulation resistance of the 
cable was considerably in excess of 500 megohms per mile, 
but the sensibility of the galvanometer employed in the test 
did not permit of a more exact measurement. The differences 
between the maximum and the mivimum values obtained 
in the tests of conductor resistance and electrostatic capacity 
of the 50 wires of the cable were small, and this uniformity 
was due to the care with which the joints were made. 

Upon the completion of the tests, the cable was put into 
service by connecting the office end to its switchboard and 
joining the other end to the telegraph lines in the cable 
house, shown in fig. 4. А pothead splice was made on the 
cable in this house, using for the purpose pieces of No. 14 
B. & S. gauge rubber-covered and braided copper wire, the 
ends of which were connected to a terminal board fitted 
with suitable fuses and lightning arresters. 

The cable house is situated north of the city, at the foot 
of the hill on which stands picturesque Fort Loreto. This 
ancient stronghold was the scene of a famous battle, when, 
on May 5th, 1862, the Mexicans, under General Zaragoza, 


Еа. 3.—DRAWING CABLE INTO DUCT. 


steel hoisting rope which was used to install the new cable, 
a length of No. 8 B.W.G. galvanised iron wire was fastened 
to an end of each section of the old cabie, and was drawn 
into the duct as the old cable was pulled out. 

The installation of the new cable was carried out in the 
usual manner. Each drum, mounted on jacks, was placed 
by one of the pits corresponding to its section of conduit, a 
cable grip was attached, and the steel rope previously intro- 
duced into the duct was fastened to the grip, a swivel being 
inserted between the two. A cable winch was then 
mounted at the next pit, and, with two Mexican peons at 
each handle, the cable was pulled in. The drawing-in pro- 
cess, shown in figs. 2 and 3, occupied considerable time, the 
winch being too small for а cable of that weight. Much 
difficulty attended the laying of the last section of cable. 
The duct in this section contained a number of curves, and 
their resistance to the passage of the cable increased the 
tension to such an extent, that the winch was unable to 
move the cable. It was therefore necessary to open up the 
420 ft. (128 m.) of conduit between the last pit and the 
cable house. 

The jointing of the cable was done in the pits. Tinned 
copper sleeves were used to connect the wires, and every 
connection was carefully soldered and covered with a 3-in. 
(7:6 cm.) paper tube. The completed splice was thoroughly 
dried out by placing a lighted charcoal brazier on the bottom 
of the pit and covering the pit for about half-an-hour. The 
joi t was then given two wraps of 2-in. (5:1 cm.) compound 
tape, and over this two wraps of l-in. (13 mm) saturated 
paper tape, kept in place by binding wich linen thread. 


FIG. 4.—CABLE HOUSE, 


repulsed the attack of the French army of invasion. And 
to-day, the tower of the modern waterworks reservoir rising 
beside the battle-scarred walls of the old fortress, and the 
cable house not far away, offer silent but eloquent testimony 
to the era of progress into which the Republic of Mexico 
had entered before the outbreak of the present deplorable 
revolutionary disturbances. 


Municipal Electrical Trading in Australia,—The 
Council of the Sydney Chamber of Commerce hss adopted a 
recommendation of its Electrical Engineering Sectional Com- 
mittee, deprecating the tendency of governing bodies to enter into 
competition with ratepayers and citizens in trading undertakings. 
The attention of the Chamber was drawn to the matter by the 
Electrical Employers’ Association of New South Wales. The 
activity among municipalities in applying for power to carry out 
installation work on consumers’ premises and the sale of fittings 
and apparatus, &c., called forth the protest, and the Electrical 
Employers’ Association is to receive support from the Chamber in 
any reasonable efforts that it may make to deal with the matter. 


An Edison Celebration.—The opportunity afforded by 
the San Francisco Exposition has been taken to apotheosise “ the 
greatest living American—Thomas Alva Edison.“ He was '' greeted 
first of all by 50,000 souls on his arrival, then by over 90,000 on 
Elison Day, then by 75,000 school children," and was /éted by the 
city administration and his old friends of the telegraph. On the 
latter occasion the speeches and toasts were all ticked out by 
sounders, not a word being sp ken until, at Mr. Edison's request, 
Mr. Samuel Iusull made an oral response on his behalf.— 7, and 7. 
Age. 
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ELECTRICAL ACCIDENTS IN MINES. 


DvniNG ‘the year 1914 there were in the mines of 
Great Britain 47 accidents reported to Н.М. Inspec- 
tors of Mines, eight of which were fatal. Four of 
the fatal accidents occurred below ground and four 
on the surface, while of the non-fatal accidents 19 
were below ground and 20 on the surface. 

In the Scotland Division there was one fatal and 
three non-fatal accidents below ground, and one fatal 
and three non-fatal accidents above ground. Regard- 


ing the fatal accident below ground, it appears a 


little doubtful whether the man’s death should be 
attributed to electricity, but even if this should be the 
correct determination, the deceased must have been 
guilty of more than as the report says, '' ordinary 
carelessness." The accident occurred in a roadway 
where there was a four-way box, from which two 
coal-cutters and a small pump were supplied with 
alternating current at 500 volts. The fourth way 
was not in use. The box was hung on standards to 
suit the incoming main cable and the three 
outgoing cables. It was very heavy and strongly 
made, with a lid weighing about 1 cwt. hinged at 
the top. One person could not hold the lid open 
and at the same time insert or draw fuses; either a 
second person was necessary or the lid had to be 
.propped up. It would appear that the lid had been 
propped up. When a coal-cutting shift was finished 
it was the practice for the machineman not only to 
switch off the current at the gate end box, but also 
to draw the fuses in the box above mentioned. 

On the morning of the accident, about 6.30, the 
man who was killed was on his way outbye with 
another machineman, when they met the day shift 
fireman who was on his way inbye. The second 


machineman stayed to talk to the fireman for a 


moment, and the other continued on his way outbye. 
A mornent or two later the second man followed the 
first one outbye, and on arriving at the four-way box 
found him lying at the side of the box with the 
fingers of one hand touching the bottom flange. 
The lid of the box had been apparently opened, but 
had fallen, partly shut, and was held from closing by 
a sleeper which had to all appearance been used as 
a prop. He was drawn away from the box by his 
neighbour, who did not feel any shock whilst doing 
so, and he and the fireman applied artificial respira- 
tion, but to no useful purpose. 

Mr. J. Masterton, senior inspector, made an 
investigation of the occurrence, and he reported as 
follows : — 


The fuse box was left just as it had been till I examined it. 
The lid was held 74 in. open by an old pit sleeper 38 in. long. 
The sleeper was damp and greasy, and there was а mar 
inside the lid ae if it had slipped there. One of the fuses of 
the pump circuit immediately under the end of the sleeper 
was pressed out of position, the knife edge of it was twisted, 
and the corresponding spring which should receive it was 
spread; the protecting insulating shield inside the box was 
bruised at the hole which the knife edge had been in. 

Two of the fuses on the coal-cutter circuit were drawn and 
lying in position, the third was only partly drawn, and it 
appeared to me as if the door slipped when he was just about 
to draw this fuse. Suppose this had occurred, the man would 
receive a very severe blow at the base of the skull. His 
chance, however, of receiving an electric shock, even when 
being knocked forward and down, was small, and his fingere 
would require to get through one of two 11-in. spaces between 
the insulating shields, which are purposely to prevent acci- 
dental contact. The fuses themselves are of the tubular 
porcelain type, with insulating protection outside the hand- 
grips to prevent accidental contact with live parts. Suppose 
the man did come into contact with a live part, the voltage 
he would receive would be 290 volts, and the average man 
can stand this, even three-phase, if he is not held in contact. 


Mr. W. E. T. Hartley also made an inspection of 
the plant, and he reported as under: — 


There are three points where a shock inight have been 
received, but only by very considerable carelessness. The 
ebonite tubes on the fuse-holders are secured by two small 
roundheaded screws. These heads are live when in use, and a 
hand placed outside the porcelain could touch one of them; 
again, with a fuse-holder half drawn, if is possible to lift a 
finger over the protecting flange of porcelain and touch the 
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blade of the holder, which would still be live. The third 
point is the line work behind the protecting shield. This 
could be got at унш with ease, but by no chance 
when withdrawing a fuse. The most probable place for any- 
one to get a shock is the small screw mentioned above, and 
the contact would be made by the fourth finger of the right 
hand; after that the blade of the fuse, which would be touched 
by the same finger. In either case; however, more than 
ordinary carelessness ijs needed. 

A post-mortem examination was made, when it 
was found that there were no visible bruises on the 
body, but there were two little blisters on deceased's 
hand, one on his little finger and the other on his 
right finger; several unusual conditions in the heart 
and brain were revealed. There, was nothing about 
the head or neck to show that he had received a blow. 
The brain showed a little more fluid than usual, and 
the distinction between the white and grey matter 
was more obvious than customary. The blood*was 
more fluid than usual. The valves of the heart con- 
trolling the delivery of the blood to the aorta were 
malformed, this defect probably being congenital, 
and being a well-known condition though not a. 
common one. This lobe of the heart was, as a result, 
enlarged. The conditions were such that an electric 
shock might easily cause death, though, on the other 
hand, death might occur without any such stimulus. 
It was not probable that a blow, such as from the 
falling of the door of the distribution box, would 
determine death in this case where the man was 
accustomed to pit work. | 

Deciding on the balance of probabilities, the case 
has been, classified as one due to electricity. 

Of the three non-fatal accidents below ground, one 
accident occurred whilst an unauthorised person was 
replacing a fuse; the second was the result of a man, 
a fireman, taking off the outer glass of a lamp fitting, 
removing the lamp bulb, and attaching an old length 
of twin cable, which had been out of use for two 
years, to the circuit. The twin cable was. faulty, and 
the fireman received a shock which might easily have 
been a fatal one, the voltage of the alternating cur- 
rent being 500. 

The third case would appear to have been the 
result of using poor quality cables of German 
manufacture. The voltage of the circuit was 500. 
and the system concentric. A brusher was placing 
loose stones in the waste and had his hand over the 
cable when, without him touching it or moving it in 
any way, flame burst from it and burned his arm. 
It was the practice of the owners of the colliery to 
buy cable in half-mile lengths; the length from which 
the piece which failed was taken had not given satis- 
faction previously. This experience corroborates 
the injured man's statement that he had not touched 
or injured the cable in any way. The moral :s 
obvious. | 

Of the accidents above ground, the fatal accident 
was entirely due to a breach of the rules of the 
colliery, and occurred as follows: —An underground 
attendant, just prior to descending into the mine at 
3 p.m., handed to a boy, a lamp cleaner, a box of 
matches and a cigarette, asking him to hide them 
for him, and suggesting that they be put on the top 
of the switchboard in the lamp room. The boy hid 
the articles in the place suggested, the man in charge 
of the lamp room not being present at the moment. 
The attendant came out of the mine a little earlier 
than usual, all the coal having been got out, and. 
going into the lamp room, climbed up on to a cast- 
iron bench, and reached for the cigarette and 
matches placed on the top of the switchboard. His 
foot slipped on the bench, and his left hand came 
in contact with the fuse terminals. At the time of 
the accident electricity was being supplied in the 
form of three-phase current at 500 volts pressure, wit 
the neutral point earthed. A motor-generator in th? 
lamp room, used for charging accumulators, had it5 
bed-plate properly earthed, as were also other parts 
of the plant. The fuse terminals and ammeter were 
7 ft. from the ground, and were thus out of reach 
except bv direct intention. 
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The Man in charge of the lamp room had been 
warned 
matches and cigarettes in the lamp room, and did 
not allow that to be done. In this instance, advan- 
tage was taken of his momentary absence. In addi- 
tion, the attendant had no right to enter the lamp 

room. This accident also points to an absence of 
discipline. 
(To be.conüinued.) 


* 


OUR TRADING OPPORTUNITIES THROUGH- 


OUT THE WORLD. 
(Continued frim page 679.) 


The Trade of Russia. 


That American Consular representatives in Ryssia 
are alive to the possibilities of trade development by 
other than ‘enemy countries after the war, and by 
neutral countries during the war, is shown by the fre- 
quency of their appeals to American business men 
in their réports. Two such reports which have re- 
cently come to hand point to the difficulties which 
exporters must expect to meet, and to possible 
methods for overcoming them. The Consul says 
that the general ignorance, among Americans, of the 
Russian language will prevent the States from tak- 
ing advantage of the immense. business opportunities 
that will open after the close of the war. Though 


during the past year facilities have been placed at 


the disposal of British engineers and commercial 
men who are inclined to learn Russian, the following 
commenís furnish useful reading for us às well as 
for Americans: | | | 


` “Until the war started, German was to 
a great extent the commercial language of 
Russia; the representatives in Russia of 
German firms usually took pains to make 
themselves proficient in sing and writing Russian. Now, 


The Rassian 
Language. 


however, the German language is prohibited in Russia, so ` 


that Russian, hereafter, must of necessity be used in all but the 
few instances where Russian business men have a knowledge 
of English. There is considerable difficulty at present in 
Russia in securing competent interpreters for English-Russian 
conversations. A prominent American business man in Petro- 
grad experienced great difficulty in carrying on negotiations 
of a rather delicate and complicated character through an 
interpreter whose knowledge of Russian was 55 per- 
fect, but who did not know sufficient English properly to 
translate all the Russian. For about five minutes he would 
talk quite volubly with the Russian business man, and then 
would explain in two or three sentences in English all that 
had been said in Russian. This, of course, was unsatisfactory 
to the American, who wished to know everything the Russian 
had said. French is not so well known in Russia as is popu- 
larly supposed in the United States. While this language is 
used in diplomatic circles and in the highest society, 1t is not 
a commercial language, and is of little or no use for most 
business purposes. It is not understood at all by the masses 
of the people. While I was in the United States recently a 
manufacturer, who is contemplating a campaign for export 
trade in Russia, stated that he had had a large number of 
catalogues printed in French for circulation in Russia. French 
catalogues in Russia would be even less serviceable in eecuring 
business than poorly translated Russian catalogues." 


Firms that contemplate sending representatives 
to Russia, when the war is over, or sooner, should 
ask such prospective representatives to start imme- 
diately to learn Russian. We hope that a goodly num- 
ber of British electrical men are already equipping 
themselves. By hard study it may be possible to 
gather a fair working knowledge of the language 
for conversational purposes within six months. It 
is one of the most difficult languages in the world to 
learn, and it is only by constant painstaking study 
and practice that much progress can be made. But 
certainly it would be better for these representatives 
to learn the language themselves than to be obliged 
to depend altogether upon interpreters. Outside of 
Petrograd, Moscow, and Odessa it would be difficuit 
to find persons who know English. 


some time previously against storing - 


` facilities. 


„It would seem as if the time had come when Americar? 
colleges and universities, and especially all business schools, 
should introduce the study of Russian mto their curriculums 


as à practical help to American business interests in culti- 


vating closer relations with Russia. It would also seem to be 
a wise policy for American export houses to offer bonuses to 


- such of their employés as would voluntarily take up the study 


of Russian. If a large number of Americans would during 
next few months engage in the active study of Russian, the 
United States would undoubtedly be in a much better position 
to take advantage of the magnificent opportunities that the 
Russian market will offer. Nothing seems to please Russians 
better than to be addressed in their own language, even if it 
has to be done imperfectly. It is said that Russians like to 
hear their language spoken with an English accent, and even 
consider it fashionable to speak it themselves with an English 
accent. English governesses are largely employed, and there 
is discussion at present of the advisability of introducing the 
study of English in the schools. It would not be advisable, 
however, for Americans expecting to do business in Russia 
to wait for Russians fo learn English.“ 


British firms hardly need to be reminded that the 
geographical location of Germany, and her commer- 
cial peripatetic activities, have produced armies of 
Russian-knowing travellers who can fun into Russia 
as easily as an American can: get into Canada. Ger- 
many will not be robbed of the geographical advan- 
tage, nor will the travelling habit cease, after the 
war. If competent commercial men of this type have 
been killed at the front in any number—and we very 
much doubt whether that has happened—the de- 
ficiency will soon be made up. | | 


| ША е ыр! panou s PEN. the re- 
om. £4. Opening of the lic" por merican 
Packing lor exporters should give special attention’ to 
the Archangel packing and crating goods billed to Ruseia, - 
| Route. on account of the numerous tranship- 
| ments before reaching interior points. 
These precautions should include special measures against 
exposure to weather. Goods arriving both at Archangel and 
at Tornea must be carried across a river by boat or sledge 
before being loaded on the railroad. Owing to the congestion . 
of traffic at these points of entry, as wel] as at all interior 
points, goods frequently lie a long time under the open sky. 
Both routes now open were very little used before the war 
and are without proper warehouses, and the junction pointe on 
the Archangel route are inadequately supplied with such 
ere is aleo a shortage of rolling stock on all rail- 
roads in this consular district. s moving inland from 
Archangel must at present be pied e at Vologda from 
narrow-gauged cars. Goods for Russia from Finland are also 
transhipped at. Petrograd.” 


Many articles of American manufacture, 
bought and shipped through Germany 
before the war, and believed to be German 
goods, are now known to be of American 
origin, and Russian importers are active in efforts to make 
permanent connections with such American exporters. In 
this connection it would be well if American manufacturers 
and dealers would: mark all goods in some distinctive manner, 
as these goods are frequently confused with German goods 
even now, which may cause delays in the Custom houses. 
The Russian importer of American goods into this consular 
district is at present handicapped by shipping difficulties, un- 
certainty aM high rate of exchange, and irregularities and 
delays in mail and cable service. 


. (To be continued.) 


. Not Made 
in Germany. 


CORRESPONDENCE. tdi 


Letters received by us after 5 Р.М. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


The A. E. G. Meeting. 

I can quite understand that your correspondent, Anti- 
Humbug,” has excellent reasons for not disclosing his iden- 
tity. He, however, is continuing to sling mud, and has now 
directed his fire more particularly in the direction of the 
electrical contractor. I therefore challenge him to come out 
into the open, and let us see if his name is as British as his 
sentiments, and if he is not better acquainted with the дав 
than the electrical industry. 

His knowledge of the electrical contracting trade is cer- 
tainly scanty. There are not 3,000 to 5,000 electrical con- 
tractors in the Kingdom. The E.C.A. represents the bulk 
of the important firms, and certainly two-thirds of the total 
capital invested in the business. 

ly misread my letter. I did 


“ Anti-Humbug '" has pu | | 
not say that the E. C. A. bed had to deal drastically with its 
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members for trading with alien enemy firms; it is the question 
at issue which has received drastic treatment. I would sug- 
gest that your correspondent informs himself of the attitude 
of the Association in this matter by a study of the pages of 
the Electrical Contractor for the past sixteen months. 

In my official position in the E.C.A., and during 25 years’ 
contracting experience, I have naturally acquired a-very wide 
and, I might add, valued acquaintance amongst electrical 
contractors, and I can say that I do not know of a single 
instance of any electrical contractor supporting alien enemy 
firms such as the Electrical Co. I do not know how these 
eompanies are being kept warm, but think it more than 
probable that the trade they do is with the fringe of the 
electrical industry, firms who do not quite know with whom 
they are dealing, such a one as І believe Anti-Humbug 
himself controls. 

Your correspondent seems to suggest that any person 
engaged in this business who does not publicly disclaim trad- 
ing with the enemy, is lacking in decency. I regret that I 
cannot follow this logic. Would it not be equally logical to 
expect honest men generally to publicly announce that they 
were not thieves? 

H. Marryat. 

London, E.C., November 94th, 1915. 


7 


The attention of my committee has been called to the 
correspondence under the above heading which has appeared 
during the past three or four weeks in your journal, especially 
to the letters appearing in the last issue signed by E. P. 
Allam & Co. and Anti-Humbug.“ . ® 

With regard to the former, Messrs. E. P. Allam & Co. can 
hardly expect the E.C.A, to give full particulars in a public 
yournal as to the action taken by the executive to deter 
members dealing with firms controlled by alien capital such 
as they mention, -but I may corroborate the statement made 
by Mr. H. Marryat, that the executive of the Association 
have been very active in that respect. 

I think I may safely say that the whole of the members of 
my Association are extremely averse to dealing with euch 
eompanies, and I am instructed by the exccutive to accept 
Anti-Humbug's suggestion as to circularising the members 
in this issue. 

your correspondent "''Anti-Humbug" will communi- 
eate with me directly, I will give him the assurance that I 
will not divulge his name to my executive, except with his 
permission, and I shall be prepared to act with him in pre- 
paring the circular letter to be sent to my members, and to 
inform him personally of the steps that we have already taken 
with regard to the matter of which he is complaining. 


Leonard G. Tate, Secretary, 
Electrical Contractors! Association (Inc.). 
London, E.C., November 24th, 1915. 


“ Anti-Humbug " writes a very forceful letter, but, judging 
à3 à contractor of long experience, I am afraid he has not 
good experience. From his letters, I would say that hie 
experience has been gained amongst the cheap and nasty 
type of electrical agents and contractors, who have in the 
past undoubtedly only been able to carry on. business by buy- 
ing and selling the very cheapest materials obtainable— 
usually foreign. 

To class electrical contractors as a body, or even to suggest 
that the above class forms a majority of electrical contractors, 
is absurd. I do not speak for municipal engineers who have 
placed public orders for German plant, etc., as probably they 
will reply for themselves. 

My firm is the oldest firm of electrical. engineers and con- 
tractors in Great Britain, and I am glad to be able to вау 
that they have never knowingly bought from German ог 
Austrian manufacturers or their agents at any time. I believe 
that in buying the earlier forms of metallic-filament lamps 
and opal shades, sav from any good British firm, such as 
Ediswan, Verity, G.E.C., ete., they have been indirectly help- 
ing German enterprise, but only because these articles were 
not obtainable elsewhere. I honestly believe that this is the 
position of nearly all of the electrical contracting firms of 
any importance. 

here is no quarrel worse than a family quarrel, and for 
some vears past, owing to the misdeeds of a few firms 
(usually firms of the here to-day and gone to-morrow type), 
our brethren in different branches of electrical engineering 
have been mud-slinging at electrical contractors as a body, 
and as represented by the E.C.A., both of England and Scot- 
land. This usually has been done for a selfish purpose, but is 
it not time that this should stop? We are all, as classes, 
equally honourable business men, and it only keeps back the 
welfare of electrical enterprise to continue quarrelling amongst 
ourselves. 

I am afraid, Mr. Editor, that this letter is a verv general 
one, but I have been very sorrv for a long time back to read 
and hear similar kinds of '' authoritative " statements to that 
by '" Anti-llumbug,” and to know of the quarrels amongst 
the various classes of electrical workers. I always comfort 
myself by remembering what is nearly always correct, and 
that is that the real workers work on in unison, and it is the 
drones who make the noise. 


Let us all do our work faithfully and honestly, leaving 
forelgn goods alone, and it will be for the good of our country 


as well as ourselves. | 
Thos. B. Wright, A.M.I.E.E. 


(Anderson ck Munro, Lid.) 
Glasgow, November 24th, 1915. 


Swiss or German? 


The purport of your leaderette under the above heading in 
your last issue re the Bank für Elektrische Unternehmun- 
gen, of- Zurich (generally called Electrobank’’) is not 
clear to anyone conversant with the actual facts. The Electro- 
bank is a subsidiary of the Swiss Bankverein, of Zurich, and 
an international undertaking belonging to one of the great 
Continental rings for the development and financing of elec- 
trical undertakings all over the world, and well known to all 
engineers connected with pioneer work or the financing of 
large undertakings. 

You may be sure that the Electrobank has no need or 
intention to change its coat," as apparently your article 
seems to suggest, and any change made in its directorate has 


no bearing on the present war, but it is only natural that 


the Bank should wish to absorb in their directorate the best 
technical talent available, and that the seat which became 
vacant through the death of Emil Rathenau should be filled 
by Dr. Deutsch, who is one of the heads of the A.E.G. and— 
no matter what we may think of Germany as a nation—a 
capable mah in electrical work. 

I hold no brief for either the Electrobank or Dr. Deutech, 
but I deplore any articles which may very well debar English 
manufacturers in the future from participation in inter- 
national undertakings, which, as you are well aware, all large 
electrical undertakings must continue to remain. 

A. M. H. 

Brighton, November 27th, 1915. ` 


[The object of the writer of the above letter is not as clear 
as it might be. The actual fact” remains that whereas a 
vear ago there were 19 German and seven Swiss directors. 
there are now 18 German and 14 Swiss. Does the writer 
suggest that a large number of additional Swiss directors. 
together with Dr. Deutsch, were required in order to repair 
the loss of technical talent suffered by the death of Emil 
Rathenau? A. M. II.“ savs that the changes have no bearing 
upon the present war. The directors in their report say: 
‘“ Concessions had to be made to the nationalistic currents in 
the sense of occasioning the retirement of deserving adminis- 
trators and officials from their positions” (ELEC. Rev., Octa- 
ber 29th, p. 576). The solicitude of our correspondent for the 
interests of English manufacturers as shówn in his closing 
paragraph 1s quite pathetic. It would be interesting to know 
to what extent British electrical manufacturers have bene- 
fited in the past from the operations of such Continental 
banking organisations.—Eps. Erec. Rev.] 


The Institution and Alien Enemy Members. 
The correspondence under the above heading is indicative 


‘of the opinions of a considerable number of members of the 


LE.E.. and it is apparent that steps should be taken to 
remove from the list of membership those individuals tainted 
with the blood of our viperous enemies. A naturalisation 
paper will not change an individual's nature any more than à 
coat of wool will turn a lion into a lamb. It is merely a 
subterfuge. | 

If the members are united in their desires, why not peti- 
tion the Council of the I. E. E. to take action? I strongly dis 
agree with Another Station Engineer and his definition 
irresponsible demigods, as it is evident that the members com- 
bined can enforce their demands, providing they are united. 

My own view is that the members of the I.E.E. should 
prepare their protest outside the Institution. and if they fee! 
justified present it to the Council. I should be pleased to 
hear from any member sharing my views, with the object of 


taking speedy action. 
| W. Ellerd.Styles. 
London, W., November 29th, 1915. j 


Decimal Coinage and the Metric System. 


Mr. Н. M. Sayers writes to point out that his letter in our 
last issue should read ''2,000 salary and wages payments, 
not £2,000" as printed. We regret the error.—Eps. ELEC. 
Rev. 


Birmingham Tramway Accident.— With reference 
to the accident which recently occurred on the Birmingham Cor- 
poration tramways, and was referred to on page 655 of a previous 
issue, the Electro-Mechanical Brake Co., Ltd., of West Bromwiob. 
ask us to state that the car was not fitted with the "Maley 
electro-mechanical rail brake, with which a large number of the 
Birmingham cars are equipped. 
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ELECTRICAL ACCIDENTS IN 1014. 


Тнк following is the Report to the Chief Inspector of Factories 
and Workshops, submitted by Mr. G. Soott Ram, Н.М. Electrical 
Inspector of Factories : — 

Daring the past year I have had considerable assistance from 
three of the Divisional Inspectorse—Messrs. Topham, Evans and 
Lowe, in the North-Western, North-Eastern and Midland Divisions 
respectively—and various members of the district staff have also 
done much work, especially in the investigation of accidents. Mr. 
Evans reports that he has taken every opportunity of getting into 
touch with consulting engineers and contractors, so that all new 
work for which they are responsible may be put up, in the first 

instance, in accordance with the requirements of the Regulations. 
He points out, as does also Mr. Topham, that many contractors put 
in inferior apparatus and material, on account of cheapness, well 
knowing that it does not comply with the Regulations, being 
afraid that if they tender for work which will comply with the 
requirements, other contractors will not do so, and will get the 
orders on the question of price alone. The factory occupier event- 
ually has to suffer, and is put to a greater expense in putting the 
matters in order than if he had paid for the proper material in the 
first instance. The obvious course for consulting engineers and 
for factory occupiers is to specify that the installation shall 
comply with the Regulations. If then it is found not to be in 
accordance with the requirements, the contractor can be called 
upon to put it in order at hisown expense. Theextra cost involved 
is becoming less important, as more manufacturers are making 
apparatus (е.7., fuseboards, &c.) to comply, which is little, if any, 
more costly than the inferior and dangerous types which do not 
comply. Mr. Lowe finds that by repeated visita to different districts 
tbe local contractors are beginning to realise that bad work is liable 
to be found out and condemned, and are improving their standard 
accordingly. Both Mr. Evans and Mr. Lowe draw attention to the 
inefficiency of earth connections on most installstione, and they 
enumerate many other dangerous conditions which they have 
found, Mr, Topham found some high-tension switchboards having 
passage-ways only 18 in. wide, and uvprotected conductors all 
along one side. Mr. Shinner reports that in the case of an accident 
in a factory sub.stetion, where a workman of a Corporation electric 
supply department got on to some high-tension conductors, and 
was rescued by one of the factory employés, the Corporation 
showed their appreciation by presenting the rescuer with £10. 
Reports from other districts show that varioue defects in installa- 
tions have been found and dealt with. Many inspectors refer to 
the oontinued increase in the use of electrical energy for power 
purposes. It is impossible to make an eatimate of this increase for 
the past year, aa I have generally done, as the usual returns from 
sources outside the department are not available. 

Four prosecutions for breach of Regulations were taken during 
the year, and penalties of £5, £10 and £50 were imposed. One 
case was dismissed on technical (legal) grounds. 


TABLE I.—AOCCiIDENTS AT ELECTRICAL GENEBATING STATIONS 
, AND SUB-STATIONS IN 1914. 


(The small figures relate to fatal accidente, and are inoluded in the 
principal fig ures ) ' 


JE o nu 
ons a 
Description. пее сс о. 
tramways. 
Non-electrical :— 
At engines, pumps and 5 see s 36 115 
At boilers and steam plant ees 76 1 
At coal-handling plant eee ie КЕ 18! 1 
Falls  .. ese 828 Gak 228 25 972 b 
Struck by falling bodies iss vis T. 35° 1 
Miscellaneous ... с sis " is 88! 13 
Totus si e. 3507 31° 
Electrical :— ——— 
At switchboards when engaged in ordinary 
routine work ace Фе 19 7 
Cleaning, repairing, &c., at “ live” switch- 
boards or other “live” conductors ... 29! 20! 
Cleaning, repairing, or other handling of 
switch boards supposed to have been made 
dead ove [Ir 2! То, 
. Adjasting brushes and ‘cleaning commutators 
and flashing at commutators... va 2 4 
eous eco оог eee eee me 13} 3 
Total . eee 65° 84! 


=a of a steel bottle of compressed air for starting a gas 
ne 

The number of electrical accidents is slightly larger—99 as 
against 94 in the previous year, with four fatalities as against 
three, Under the first heading of the table some of the accidents 
were due to mistakes on the part of the switchman ; others were 
due to matters beyond his control, either to faulty switch gear or 
to faults on the circuit at some distant point. In all cases the 
injuries were burns. In one the tank of an oil switch burst, and 
the attendant was injured Acid the burning oil. Six of the accidente 
occurred in the renewing of 


. and it could have been made dead by means of 
‘switches provided for the purpose. This, however, involved the 


with ordinary 


1 


One half of the total accidents in electrical stations oocurred to 
men when working on live conductors—mostly on switch boards. 
Eight oocurred on extra-high-tension systema, and three on high- 
tension systems. Two cases were fatal. One of these occurred 
in a consumer's sub-station to а man dusting a switoh (5.000 volts) 
in a compartment with a door normally kept locked, but which he 
had himself opened. He was probably under the impression that 
the switch was dead, but the controlling switch in another oom- 
partment had been left “ on." The other case occurred to a man 
working in an underground sub-station making contact with an 
inadequately protected temporary cable (2,400 volts). In most of 
the high-tension accidents the injured persons were doing work 
which was unauthorised and were themselves to blame. In one 
case an engineer attempted to do some work ina switch cubicle 
(10,000 volte). Theswitch was not in use, although live on one side, 
the isolating 


taking down of a heavy iron screen, and rather than take the trouble 
to do this he took the risk. This accident emphasises the desira- 
bility that such doors should be hinged or made to slide on runners 
so that they may be readily opened. One accident was caused 
through a short circuit to the framework of the switchboard by 
the metal end of the insulating pole provided for operating the 
isolating switches. One accident was due to the misunderstanding 
of a telephone message, Of the accidents on medium-pressure 
and low.preesure systems, 16 were caused by making short circuits 
spanners, screw drivers or pliers. One accident was 
due to short circuit in attempting to remove the tank on a live oil 
switch. Two other fatal accidents under this heading were 
reported, but they are not included in the table as they did not 
occur on premises under the Act. One was in a switch-house on 
& 10,000-volt system, and the other at a transformer box in the 
street at 2.400 volts. 

Under the next heading, the fatality-oocurred to an engineer-in- 
charge taking hold of live conductors ої. a high-tension аго 
lighting switchboard presumably thinking they were dead. A 
switch controlling the switohboard had apparently, contrary to 
the usual custom, been left on inadvertently from a previous ehift. 
The victim was, no doubt, to some extent blameworthy in not 
ascertaining for himself whether the board was dead. 

Under the miscellaneous accidents, the fatal case occurred to a 
man who touched with his head a neutral conductor of a high- 
tension alternator, Several alternators were running in parallel, 
the neutral point of one being definitely connected to earth. It 
had previously been assumed that the neutral points of the other 
machines would have been very nearly at earth potential, In this 

case it proved that there was 500 volta pressure to earth. The 
Machines were of different types, and the one in question was of 
lower voltage than the others and connected through a step-up 
auto-transformer. 


TABLE II.—ELEOrRIOAL ACCIDENTS IN FACTORIES OTHER THAN 
ELECTRICAL STATIONS IN 1914. 


(The small figures relate to fatal accidents and are included in the 


principal figures.) 

Arcing of switches eve | eee eve » aco ees eee 38 
Arcing of fuses ... NEN" ^ sai 9 
Shock or burns when replacing fuse wires we 22 


Portable apparatus, connéctors and flexible wires . € es. 60? 
Unprotected conductors, switches, terminals. fuses, &0. ... 39: 


Working on live electrical apparatus {к persons ... 42! 


or conductors unskilled persons.. 46% 
Miscellaneous accidents in electrical кеше апа 


repair works—mostly in testing operations 55! 
Adjusting brushes and ош тшше hae flashing 

at commutators... T 6 
Miscellaneous ose eco LEN eee eee . eee eee 31** 
| Total! . . 350" 


One fatality, fall following shock. 


The electrical accidents in factories are fewer by 68, or 16 per 
cent., than in the previous year, the number of fatalities (16) being 
one less. The accidents in renewing fuses afford examples of the 
dangers of different types of fuses to which I have drawn attention 
in former reporte. Most of the injuries are burns from short 
circuit, byt some from shock. In some cases short circuits were 
made by getting the fuse wire or pliers or other tool across the 
terminals of both poles or between one pole and the metal case 
Ia some instances the fuses had been protected by a switch, but 
being at a distance it was not used. In other cases where there was 
a switch at the fuses it was connected on the wrong side so that 
the fuse terminals were live whether the switch was on or off.“ 
Several occurred with fuses in porcelain carriers having the fuse 
wire in a groove in the front of the porcelain. In these cases, the 
fuse having blown, the attendant replaced it without having 
investigated and rectified the fault which caused it to blow in the 
first instance, with the result that immediately the fuse-holder 


with the new fuse wire was put into contact, the fuse blew again, 


burning his hand. Others, causing shock, occurred with the 
“bobbin " or “ grip" type carrier having live metal at each end of 
the porcelain. None of the above arrangements of fuses complies 
with the Regulations. Fuses not protected on the live side by 
switches should be of the switch-fuse type во constructed that the 
hand when grasping the handle cannot touch live metal, and is 
shielded from the aro should a fuse blow when being plugged in. 
Of the accidents in the use of portable apparatus, 26 occurred 
in handling the flexible conductors. One case, having fatal 
results, occurred to a man when working on the wet floor of a dry 
dock, He was engaged in soraping a ship's bottom and is sup- 
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posed to have trodden on the flexible cable of a portable lamp 
cluster, a nail in his boot piercing the insulation of the cable, 
In many works there is no proper examination of the flexible con- 
ductors whi:h remain in use after being badly damaged and worn 
out. In some cases the metallic armouring of the flexible wires 
had broken and pierced the insulation. Metallic armouring, 
especially in the form of a wire helix, is not a desirable form of: 
protection. The earth connection is liable to become disconnected, 
and through rough usage and constant bending the wire is apt to 
break and pierce the insulation, and becoming live is very 
dangerous, Other forms of protection, euch as rubber or hard cord 
braiding, are generally preferable. Twenty of the accidents 
occurred in connecting the flexible wires to the circuit. In six 
cases adapters were being put into lampholders and short 
circuits occurred. In other cases pin plugs of the old type were 
used, the wires short-circuiting at the point where they enter the 
plug. In most of these cases the use of safety type hand shield 
plugs would have prevented the accidents. The short circuits 
which occur in this way are often very heavy, leading to very 
severe burns, by reason of the circuit being too heavily fused. 
In one case it was found that the circuit for a hand-lamp was 
fused for 60 amperes. Three cases of shock occurred from 
unearthed portable drills. Some cases of shock from hand-lamps 
also occurred. One fatal case—also in a dry dock—occurred in the 
use of a portable "cargo lamp,” a cluster of several lamps being 
mounted in a metal reflector. The whole fitting became live by 
reason of a terminal scréw in one of the lamp-holders being in con- 
tact with the barrel of the holder. The man took hold of the 
reflector of the fitting and waskilled. The fitting was not earthed, 
and was not in accordance with the requirements of the Regula- 
tions. 
devised and are now on the market, 

Under the next heading, " unprotected conductors." there were 
seven fatalities, of which six were due to contact with overhead 
wires. The wires although out of reach from the ground, were 
80 placed that workmen in the course of their duties might have 
at some time to get into close proximity to them. In one case, 
wires covered only with braiding were run out of doors close toa 
steam valve, A man had to get to the valve and came iuto con- 
tact with the wires (440-volt three-phase) and was killed. The 
braiding of wires without any insulating cov. ring is quite useless, 
and may lead p твопз erroneoa-ly to suppose tha‘ they are insulated 
and sfe to touch The next сазе was similar; the bare wires, 
although out of reach from the gronni were within reach from a 
pipe bridge on which the man got in the course of his duties. He 
made contact with the wires and fell to the ground, a distance of 
11 ft., and although he died from the results of the fall, he was 
able to state that he received a shock. The next case occurred at 
a wharf where pit props were unload3d and stacked. The wires 
were 22 ft. from the ground, but the props were stacked in some 
places to within 3 ft. of the wires. The supply was 440 volts, 
three-phase. A man on one of the stacks touched the wires and 
was killed. The next case was also on a 440-volt, three-phase 
system. Bare wires were run under the roof of a large engineering 
shop. Men were at work painting the roof, and one of them took 
hold of the wires and was killed. His mate managed to hold him 
until assistance came and he was lowered to the ground. 
Another case was similar in all respects except that the system 
was 400 volts, three-phase. Two men tried to get the victim 
off the wires, but themselves received shocks, and he fell 
to the ground. In the other similar fatality, a man 
was sent to clean out a gutter, close to which were live wires at 
500 volts, three-phase., Tho seventh fa'al case occurred in an 
engineering work- to a man touching the live parts of a 240-volt, 
three-phase switch which had no cover, and which he had to use. 
It was а throw-over typ? of swith. having doable blades at right 
angles on each pole, so arranged that in grasping the handle the 
hand would be liable to t uch the projecting blades of the out- 
coming side. Of the non-fatal accidents nine were in connection 
with electric cranes. Five were by men touching the bare trolley- 
wires when getting in of out of the cage. Four were due to 
unprotected conductors in the cage. ? 

Under the next heading, “skilled persons working on live con- 
ductors,” the fatality occurred on a 440-volt, three-phase system. 
Alterations had to be made to a motor circuit, and the electrician 
cut into a live wire with a pair of pliers. It was found that the 
fuses protecting the circuit had been removed from two of the 
wirea, but not from the third. The accidents under this heading 
might for the most part have been avoided if the work had been 
done at night when the works were shut down. Several occurred 
at switchboards when tightening nuts with ordinary uninsulated 
spanners. 

(To be continued.) 


NEW ELECTRICAL DEVICES, FITTINGS, 


AND PLANT. 


Half-Watt Lamp Fittings. 


Messrs. ENGINEERING AND Авс LAMPS, LTD., of Sphere Works, 
St. Albans, Herts., have recently issued a list of half-watt lamp 
fittings covering practically all requirements for works office, 
street and shop lighting, ind ors and out of doors. These fi-tinga 
are substantially constructed, the cast-iron globe ring being hinged 
and held up by a Ну nut: they are sent out with rigid internal 


It is noteworthy that safety type cargo fittings have been 


connections and the minimum of wiring is required on erection. 
The fittings are thoroughly ventilated and designed to endure 
handling and all weather conditions. Internal cut-outs and sub- 
stitational resistances can be supplied if required. 


FIG. l,—cBRITANNIA FITTING, 


In several patterns hexagon lanterns are supplied as alternatives 
to globes, thus reducing replacement costs in case of breakages ; а 
variety of glass also is available—opalescent, frosted, clear 
muranese or other pattern. We illustrate in figs. 1 to 3 the 


Fic. 3.—OUTSIDE SHOP 
WINDOW FITTING. 


FIG. 2.— BRISTOL 
FITTING. 


Britannia fitting for works and yard ligbting, the Bristol fitting 
which is specially designed for street, railway, dock or harbour 
lighting, and a shop window reflector fitting; the firm also sup- 
plies indirect lighting fittings for interior lighting by means of 
half-watt lamps, the chain-suspended refiectors being either 
polished aluminium or opalescent glass. 


Inspection Lamp for Shell Work. 


The inspection lamp illustrated in fig. 4 is made by MESSBS. 
SIMPLEX CONDUITS, LTD., of Garrison Lane, Birmingham, Apart 
from its robust constructions, which makes it particularly suitable 
for the strenuous usage of а shell factory, it is provided with an 


FIG. 4.—SHELL INSPECTION LAMP. 


earth wire. The lampholder is insulated from the body, and 
both holder and lamp cap are protected and cannot be touched by 
the operator so long as the guard is in position. The lamp shown, 
if used with an earthing plug, has the approval of the Home 
Office. 

Combined Heater and Fan. 

The GENERAL ELECTRIC Co, LTD., of 67, Queen Victoria Street. 
E.C., have introduced a combined steam heater and electric fan for 
factory heating, which should prove useful for installation in the 
munitions workshops of which so many have been hastily erected 
and equipped. The device consists, for low-pressure steam, of а 
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battery of cast-iron gilled radiators enclosed іп a strong sheet- 
steel casing, at the top of which is mounted an electric propeller 
fan; the latter blows air downwards through the heater and 
distributes it near the floor level. The heater is carried on a 
substantial cast-iron base and is fitted with steam connection and 
valve and drain pipe. A similar device is made for high-preesure 
steam, consisting of a battery of weldless steel tubes bent to 
U shape and expanded into the cast-iron header, with a sheet-steel 
casing and electric fan as before. The system appears to be very 
simple, efficient and easy to install. 


Simple Battery Switching Scheme. 


The switching scheme shown in the acoompanying diagram is 
used in a power station where a 110-volt direct-current control 
circuit is needed for operating oil circuit-breakers. For this pur- 
pose a 275-cell power storage battery was available, the proper 
voltage being obtained by tapping off the required number of cells. 
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Еа. 5.—KNIFE SWITCHES WIRED FOR ADDING END CELLS. 


To take care of the changes in the voltage of the battery at 
different times of the day, taps were taken from five cells, The 
connections for changing from tap to tap are shown in the dia- 
gram, five single-pole, double-throw switches being used. The 
arrangement is practically foolproof, as it is impossible to short- 


cirouit any of the oells in changing from one tap to another.— 
Electrical World. \ 


Rust on Legs of Transmission Line Towers. 


Each tower in a new transmission line between Prairie du Sac 
and Madison, Wis., is provided with renewable legs. Those portions 
of the legs most likely to be attacked by rust—the sections at the 
ground line—have been made renewable, so that any weak member 


i F] tan lower Leg 


Ета. 6.—RENEWABLE PARTS FOR TOWER LEGS AT GROUND LINE. 


may be replaced. Under normal conditions any equare-base tower 
will stand on three legs, so that to substitute new pieces in place 
of rusted ones the maintenance crew has only to unbolt the old 
ones, remove them, and put in duplicate members.— Electrical 


World. 
A Novel Lamp Shade. 


MrssRS. ELECTRA, LTD., of New Barnet, N., have recently 
introduced a novel electric light shade which has been specially 
designed to enable the police regulations regarding reduced 
lighting to be easily and effectively complied with. 

The shade can be opened on one side to throw light in a desired 
direction, giving a subdued light elsewhere, or it can be opened at 
the bottom for downward lighting. The material used is blue or 
green coloured, mounted on a wire frame to prevent the fabric 
from touching the lamp. 


LEGAL. 


OSRAM LAMP Works, LTD., r. Pope's ELECTRIC LAMP Co., LTD. 


Mr. WALTER, in.replying on behalf of the appellants, con- 
tended that upon the evidence there had been olearly infringement 
by the respondents (defendants) of the plaintiffs’ patent. He 
contended that Mr. Ballantyne’s (a witness for the defence) 
evidence under cross-examination in the Court below really 
amounted to an admission of infringement by the defendants, 
He contended that the plaintiffs were clearly entitled to jadgment 
on the issue of infringement. 


The MASTER OF THE ROLLS stated that the Court would take 
time to consider its judgment on the issue of infringement, and 
should it be thought desirable to hear further arguments on the 
other issues in the case, an intimation to that effect would be 
sent to the parties or their legal advisers. 


MUNITIONS Аст САВЕ, 


Ат а sitting of the Oldham Munitions Tribunal last week, the 
interesting point was raised as to whether a junior cost clerk, 
aged 15, who was seeking his discharge certificate from a local 
firm of electrical engineers, wasengaged on munitions, The youth 
had the chance of going into the cotton industry, and his father 
said his prospects would be much improved, but the firm he was 
now with refused to let him go. For the firm, it was stated that 
they were entirely engaged on munitions work, and that the youth 
had been employed about a year, and had taken the place of a 
man who had enlisted. After hearing both sides, Mr. Sellers 
(chairman) announced that he and his colleagues had come to the 
conclusion that a junior clerk of 15 years, even in the office of a 
controlled establishment, was not a person employed on munitions 
within the meaning of Seo. 7 of the Act, and therefore his appli- 
cation for a leaving certificate would be granted. 


INLAND REVENUE CASE: APPEAL BY THE UNDERGROUND 
ELEOTRIC RAILWAYS Co. or LONDON, LTD. 


In the Court of Appeal, before Lords Justices Swinfen Баду, 
Bankes and Warrington, on Monday, an appeal was heard by the 
Underground Electric Railways Co. of London, Ltd., and Glyn, 
Mills, Currie & Co., from a decision of Mr. Justice Scrutton, 
affirming a decision of the Commissioners of Inland Revenue. 

The question in the case was what was the proper stamp duty to 
be assessed upon & deed dated December 13th, 1912, made between 
the appellant company and Glyn, Mille, Currie & Co., ss the 
trustees, by which the company agreed, provided a sufficient 
number of the holdere of ordinary stock of the Central London 
Railways Co. would take guaranteed stock in exchange for their 
ordinary stock, to guarantee interest at 4 per cent.on such guaranteed 
stock, payable half-yearly. if and to the extent that the profits of the 
Central London Railway Co. were not sufficient to pay that amount 
of interest. Mr. Justice Scrutton having affirmed the assessment 
of the Commissioners, the Railway Co. and the trustees of the deed 
now appealed to the Court of Appeal. Their Lordships dismissed 
the appeal with costs. 


RESTRAINT OP TRADE.—MESSES. HERBERT MoRBIS'5 APPEAL. 


In the House of Lords before Lords Atkineon, Shaw, Parker and 
Sumner, after arguments, lasting five days, judgment was reserved 
in an appeal by Herbert Morris, Ltd., from an order of the Court 
of Appeal affirming by a majority—Lord Justice Phillimore dis- 
senting—a judgment of Mr. Justice Sargant in favour of the 
present respondent, Mr. Fred. Albert Saxelby. 

Sir Robert Finlay, K. C., Mr. A. J. Walter, K. C., and Mr. D. M. 
Kerly, K.C., appeared for the appellant company; Mr. Mark 
Romer, K.C., and Mr. W. R. Sheldon for the respondent, 

SIR ROBERT FINLAY, in opening, said that the only point their 
Lordships were asked by this appeal to decide was whether or not 
an agreement under seal executed on March 17th, 1911, by the 
parties to these proceedings was a covenant unenforceable in law 
as being unreasonably in restraint of trade—that is, as being in 
wider terms than was reasonably necessary for the protection of 
the appellanta in their business. The facte have already been fully 
reported in the ELECTRICAL REVIEW. 

The learned counsel went on to contend that the covenant 
was not wider than reasonably necessary for the protection of the 
appellants’ business. He traversed the judgments of Mr. Justice 
Sargant and those of the two members of the Court of Appeal 
(the Master of the Rolls and Mr. Justice Joyce) who agreed with 
him. He asked the House to hold that the dissenting judgment 
of Lord Justice Phillimore was right, and that this appeal should 
be allowed. The case of employer and employé was not different 
in principle from that of vendor and purchaser, for the protection 
of property in each case was the foundation of the principle. 

Мв. MARK ROMER, K.C., for the respondent, submitted that the 
order appealed from was right. An employer was entitled to take 
a covenant from his servant which would prevent him disclosing 
trade secrets, But there was no secret trade here. An employer was 
not entitled to say : ‘‘ I will teach you the business, but I will prevent 
you competing with me afterwards.” It was not a case of pro- 
hibiting a servant soliciting orders from his former master's 
customers. · 

In the result, the House reserved ita decision, 


WILKINS v. ENGINEERING WORES, LTD. 


In the Lord Mayor's Court, on Friday, before the Reoorder (Sir 
Forrest Fulton, K.G.), and a jury, a claim was made by John 
Wilkins & Co.. general metal workers, of Olerkenwell, against the 
Engineering Works, Ltd., London, E. C., for £32 128. 6d. damages 
for refusal by the defendants to accept the balance of an order for 
electric light enamelled iron reflectors, Mr. Kyffin was counsel 
for the plaintiffs, and Mr. Werninck for the defendants. 

According to the plaintiffs’ case the defendants appeared to have 
had a contract to fit up the electric light at the new buildings 
erected for the Pearl Insurance Co., in Holborn. The defendants 
required a cheap article made in the cheapest material. Such 
reflectors were usually made of copper, and a very good article 
could be turned out, The defendants wanted them made of iron, 
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to a spesial desigu, for Which special tools and a special process 
were required. The reflectora were 2 ft. across, and the price of 
them was to be 5s. each. On Jaly 30th, an order was given by the 
defendants for 1,000 enamelled pressed steel reflectors, the price 
with fttinzs to b» 118. each. Although the defend int pressed for 
the delivery to be made within a specified time the plaintiffs 
.would not consent to such a term being made part of the contract, 
bat undertook to do their best to make delivery within the time. 
From time to time complaints wera made of oertain of the 
reflectors as they were delivered, defendants complaining that they 
were not up to sample, and tha“ the enamel was chipped. The 
plaintiffs, however, said that the articles delivered were commer- 
cially up to the sample, but any that were not they were sgree- 
я to replace, and the enamel was not chipped when the 
octors were delivered. The defendants had in all taken 600 of 
the reflectors, which had bsen paid for, and it was in connection 
with the balence of 400, which the defendants refused to take, that 
the plaintiffe' were now seeking to charge simply the stampers’ 
charges, which they had had to pay. Io the negotiations which 
had taken place a Mr. Bauer, who had changed his name since 
August 4th last year to Mr. Bower, seemed to be the owner of the 
: defendant business. 

Mr. WERNINCR, for the defendants, said that Mr. Bower was the 
managing director of the defendant company; he was British born, 
and the shareholders were British subjects. 

Мв. Joun WILKINS, senior partner in the plaivtiff firm, was 
called, and gave evidence in support of the olaim. He said that if 
the reflector which the defendants required bad been plain, 
iron would have been a suitable material to have employed, and a 
more satisfactory job could have been turned out. The reflector 
required, however, was flated, and for a finted reflector copper 
was undoubtedly the better material. There was no doubt that 
an entirely different reflector to that which they had supplied was 
going to be substituted. 

CounseL for the plaintiffs subsequently said that the parties had 
come to terms. | \ 

The Вксовркв thought it quite a satisfactory arrangement, and 
a juror was withdrawn. 


LOCKER-LAMPSON v. ISAACS, 
Tais matter was mentioned before Mr. Justice Sargant on 
November 26th, and the hearing of the motion was fixeu for the 
fiat day in next sittings. 


ALLEGED INFRINGEMENT OF SwitTcH-Box DESIGNS. 


In the Chancery Division, Mr. Justice Younger had opened b»fore 
him on Monday, November 29th, the action of Vandervell т. A. Р. 
Luniberg & Sons, by which the plaintiff claimed relief in respect 
of an alleged infringement by the defendante of his registered 
designs for switch boxes used in connection with electrical installa- 
tions. 

Mr. Walter, K. C., and Mr. Hunter Gray were counsel for the 
plaintiff, and Mr. Oolefax, K C., and Mr. Eric Bousfield repre- 
sented the defendants. j | 

In opening the case, MR. WALTER said the action was for 
infringement of two registered designs, the first No. 562,949, 
registered in Class 8 on May 19th, 1910; the other was No. 
568,527, registered in Class 3 on August 19th, 1909. The registration 
was under the Patent Act of 1907, Sec. 49 of which dealt with 
registered designs. This particular design applied to switch boxes 
for electrical installations, but the circumstances were different 
to those in a patent action. The whole question was whether 
a new and original design had been infringed, and that waa 
really a question for the eye—the instructed eye. To the 
instructed eye two paramount things were in evidence, two 
tumblers and six switches in line mounted behind the plate. At 
the bottom there were two terminals which took off the current. 
He thought that the Court would have very little difficulty, having 
regard to the form in which these articles had been put upon the 
market, in coming to the conclusion that the defendants’ switch- 
box was practically identical with the plaintiff's registered design. 
It was not until the end of 1913 that it came to the knowledge of 
the plaintiff that certain articles to which his design was applied 
were in the market. On those articles there was no name, and 
he could nat fora long time find out who was putting them on the 
market. Finally a circular issued by the defendants came to his 
notice, and he discovered what they were doing. The defendants’ 
articles had the switches arranged on the plate in the same way as 
the plaintiff's, two circles at the top in the same way, and the two 
terminals in the same place as the plaintiff's. A closer copy, he 
submitted, his Lordship could not conceive. Looking at a switch- 
box made in accordance with the plaintiff's design and one of the 
defendants, his Lordship would find them identical. The writ 
was issued on June 3rd, 1914, the plaintiff claiming an injunction, 
damages, and a delivery up of theinfringing articles. The defence 
put in alleged that the plaintiff's design was not novel; that the 
defendants had not infringed it; and, farther, that the plaintiff 
had used the number of his registered design upon articles that 
were not made in accordance with the design. With regard to 
the last part of the defence, in 1912 the plaintiff introduced 
two new forms of switch boxes. In one the registered number 
was on the plate, but in the other, no number appeared on the 
switch plate. That state of things remained until 1913 when, at 
the time of the Motor Show, the plaintiff introduced a new switch 
plate. It was got out in a hurry, and the new plate should have 
had on it no number; six plates, and six plates only, were pro- 
duced, but by some mistake the registered number got upon one 


plate, and that plate was used in connection with a switch box 
not of the registered design. That one, and that one only, had 
the plaintiff been able to find, and immediately it was called to 
his attention he took the precaution of putting the registered 
number upon the wood of the switch box instead of on the plate. 
He submitted that the defendante had taken the substantial part 
of the plaintiff's design, and there was nothing whatever to deprive 
him of bis legal rights under the Act. А | 

Мв. CoLEFAX said that one of his submissions would be that 
what was put 1n as an illustration of the plaintiff's switch box was 
not in fact the registered design. 5 
5 Mr. WALTER said the switch box produced was made from the 

esign. 

Мв. CoLEFAX pointed out that it had no beading round it. 

MB. WALTER agreed, but said he would produce another which 
had the beading. It made no difference. The defendants’ was 
substantially produced from the plaintiff's design. 

ALBERT MIDGLEY, chief electrical engineer to the plaintiff, said 
they did a large businees in supplying electric lighting inetalla- 
tions for motor cars. It was in 1913 that it first came to his know- 
ledge that switch boxes similar to their switch boxes were on 
the market, At the time they introduced the switch boxes of 
registered design there was not, to his knowledge, any switch box 
like them on the market. In 1911 the plaintiff introduced what 
might be called their No. 1 switch box, and on that the registered 


num bers appeared. Later, Nos. 2 and 3 were put on the market, 


but on neither of these appeared the registered numbers. The 
same switch plate was used in the latter as in the former. He 
never knew that the registered numbers had appeared on a No. 2 
switch box until his attention was called to it after these pro- 
ceedings were commenced. In January, 1914, he received a stock 
of new switch plates, all of which had on the registered number, 
but they were intended for the No. 1 switchboard. He could not 
explain how one got to be used for & No. 2. 

Mr. MIpGLey described the process adopted by the plaintiff firm 
in constructing an article, and said that as soon as his attention 
was called to one of the switch boxes of unregistered design having 
gone out with the registered number on the plate he checked 
every one of the plates in stock. He had not now got any switch 
plates with the registered number upon them. The registered 
number was now stamped on the woodwork to avoid any possible 
error. There was no reason whatever for applying the registered 
design to switch box No. 2, and until his attention was called to 
the one instance adduced by the defendants he did not know that 
it had ever been done, 

Мв. GEO. CROYDON MARKS said that he had had a lengthy 
experience of motors and motor acceasories, and he knew of no 
switch box similar to the plaintiff's registered design. 

For the defence, Мв. COLEFAX said that the protection afforded 
by a design was very meagre, and the Court would not assist the 
plaintiff to extend the protection he was entitled to. What was 
claimed here was a box with a sloping top and a plate in com- 
bination with a number of switches disposed in a line. He sub- 
mitted that that was not the registered design at all. It was not 
right to pick out one or two features of the drawing and say they 
constituted the registered design. Everything shown iu the drawing 
went to constitute the desiga as registered. Looked at in that 
way, the defendants’ article did not infringe, and it was impos- 
sible to say that the metal plate was not an essential part of this 
design. In each of three respects the alleged infringement 
differed from the registered design. His second point was 
invalidity of the design. 

Expert evidence was given as to the defendants’ interpretation 
of the design, and 

Мв. WALTER, in reply, commented on the fact that the 
defendants had not given evidence as to how they came to get out 
their design. 

At the conclusion of the arguments, his Lordship reserved 
judgment. 


WAR ITEMS. 


Necessary Trade Service.—The General Purposes Com- 
mittee of the Manchester Chamber of Commerce has had 
under consideration the recent circular from the Board of 
Trade respecting the preparation by an Inter-Departmental 
Advisory Committee of lists of occupations from which 
enlistments ought to be restricted, in view of the necessity 
for maintaining the trade of the country as far as possible, 
and the following resolutions have been forwarded to the 
Reserved Occupations Committee:— 

That, in the opinion of this committee, it is essential for the well-being 
of the country that the trade of the district should be kept in being as far as 
possible, in order (1) to provide the sinews of war; (2) to maintain exports 
and so counteract the serious decline in exchange which is the natural conse- 
quence of the increasing value of imports and decreasing value of exports. 

That for these reasons it is essential that in certain occupations—sub- 
divisions of the industrial and commercial community—a small percentage of 
men should be reserved from military service until the latest possible group, 
always taking into account the percentage of eligible men from that section 
who have already offered themselves for enlistment. 5 


It is suggested that the undernoted classes of emplovés 
should be reserved to the latest possible group, on due 
representations to the Advisory Committee, viz., heads of 
departments, principal clerks, expert assistants, makers-up, 
packers, and case-makers.—‘‘ Manchester Courier. 
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Electricity Works Staffs and Recruiting.—Prior to the 
war the employés of the Carlisle electricity works numbered 
50. Eighteen of these are already with the Forces, but the 
remainder, though starred men, аге not content only to 
wear a war badge, and last week, leaving just sufficient of 
their number behind to keep the station running, they 
marched in a body (27), headed by Mr. Purse, the borough 
electrical engineer (who is himself of military age), to the 
recruiting office and presented themselves for attestation. 

SE to the present 35 per cent. of the staff and employés 
of the Hull Corporation Electricity Department have en- 


listed. Mr. J. F. Magoris (deputy electrical engineer) has 


informed the Electricity Committee that, in view of the 


importance of the undertaking in regard to war purposes, 
he has not yet felt justified in sanctioning further enlist- 
ments under the old system. He now proposes that the 
Committee give their sanction to the remainder of the 
eligible members of the department offering themselves for 
enlistment under Lord Derby's scheme. The Committee 
in approving this course resolved that, in the event of any 
of those so enlisting being eventually called up to serve, they 
shall be recognised by the Committee on the same basis as 
those who have already enlisted. 


Engineers and Munitions.—The Executive Committee of 
the Amalgamated Society of Engineers, in replying to the 
charges which Mr. Lloyd George made at the Trade Union 
Conference against certain trade unions, states. The best 
answer that can be given in reply to the general impression 
created in the public mind that the engineers have not 
loyally abided by the terms of the Treasury agreement is 
to state what the A.S. E. has done:—(1) The society has re- 
moved all overtime restrictions in regard to the production 
of war material, and did so in the early days of the war. (2) 
The society has adopted the Treasury agreement by a large 
vote of the members, and has loyally observed the terms of 
the agreement in regard to the non-stoppage of work and 
the settlement of disputes. (3) The society has agreed to 
the introduction of semi-skilled workmen doing skilled 
men’s work, and unskilled and female labour doing semi- 
skilled men’s work іп the manufacture of shells and fuses.” 


German Shortage.—The ‘‘ Morning Post’? Paris corre- 
spondent says that in a statement issued to German troops 
on August 28th last, Colonel Oldershausen, Chief of Staff 
of the 8th Reserves, complains that some of the troops are 
careless in their collection of telephone wires, and he 
writes:—‘‘ All men must have it properly brought to their 
notice that, owing to the growing dearth of india-rubber, it 
is absolutely essential to take the utmost care of all insulated 
wires. All authorities possessing telephonic equipment, when 
it is a question of setting up a line or replacing one in use, 
should carefully determine their actual requirements and 
should remember that waste and faulty manipulation will 
one day make it impossible to furnish supplies. АП troops 
should aim at making a reserve stock of wires by carefully 
collecting the old wires that are to be seen in every direction. 
The central administration is not in a position to supply all 
the requests for wire that are addressed to it." 


The Only Real Safeguard.—The '* Melbourne Age," for 


October 18th, says:—'' Whilst the importation of enemy _ 


oods into the mmonwealth is prohibited by law, the 

inister of Customs admits that very little check can be 
exercised regarding the introduction of enemy goods made in 
neutral countries. With a view to minimising trade of this 
class, the department is requiring that anv goods which 
might be suspected of being of enemy origin must be accom- 
panied by a certificate from the British Consul that they 
were manufactured in the neutral country from which they 
were éxported. But the ЫН safeguard against helping the 
trade of the enemy, Mr. Tudor says, is for people to pur- 
chase the goods of their own country and those of undoubted 
British origin. 


The Mark of Cain.— The Morning Post " correspondent 
says that the three leading German Associations of Com- 
mercial Employés have just petitioned the German Chambers 
of Commerce, urcing them to do evervthing possible to 
prevail on all emplovers of labour in Germany to guarantee 
that employés at the Front, whose positions are now filled 
by women. shall be guaranteed reinstatement after the war. 
and that the women concerned shall then be dismissed. The 
petitioners fear that a long time may elanse after the war 
before German men will be able to find employment abroad. 


County Men with the Forces.—We have received from 
the County of London Electric Supplv Co., Ltd., a copy of 
No. 2 of their Staff War Bulletin." The Roll of Honour 
is re-published and is brought up to dáte, casualties, in- 
cluding those of four men killed in action, being indicated. 
A list of the wounded or invalided is given, and there are a 
number of general notes and seven pages of extracts from 
letters received from the Front. 


Electrical Treatment for Wounded Soldiers.—Seven hun- 
dred wounded soldiers have arrived in Manchester for special 
electric massage, heat and light treatment, for which pur- 
pose the Corporation has set apart the art gallery and 
organ room at Heaton Park.—'' Times. 


BUSINESS NOTES. 


Enemy Debts Notice,—By an order of the Chancery 
Division, an inquiry is to be made as to what debts of the enemy, 
De. Heinrich Traun & Söhne. to persons within the United 
Kingdom, not being enemies within the meaning of the Trading 
with the Enemy Amendment Aot, 1914, remain unpaid. Any 
person claiming to be a creditor, ard not being an enemy, is 
required to send particulars to tbe Publio Trustee, the custodian 
under the Act, 3 and 4, Clement's Inn, Strand, W. O., or he will be 
peremptorily excluded from the benefit of the said order. 


Bankruptcy Proceedings.—SaviLLE & WALTON, elec- 
trical engineers and contractors, 39, Victoria Street, Westminster, 
B.W.—The first meeting of oreditors was held last week, at the 
London Bankruptcy Court, under a receiving order made in this 
case. Mr. Egerton 8. Grey, Official Reoeiver, reported that Capt. 
L. A. Thomson had attended under the proceedings, and had stated 
that in May, 1911, he commenced business in partnership with 
another as electrical engineers and contractors, at the above 
address. They contracted for complete installations of electric 
light and power in works and private houses, also’ for sundry 
wiring work. They secured some fairly large contracts, and did 
very well. The partnership was dissolved in October, 1913, under 
terms that the debtor paid his partner £86, and continued the busi- 
ness alone, He was successful during the next few months, but 
the business then fell away, and when war was declared he lost 
several promised contracte, owing to the firms with whom they 
would have been made retrenching during the war. On S-ptember 
18th, 1914, the debtor received a commission, and thereupon 
delegated the management of his business to another, and had only 
attended at the office on two occasions since he joined the Army. 
The business gradually declined, and in June last the debtor 
decided to close it until he would again be able to give it his 
personal supervision. Hs attributed his failure to competitic n. 
loss on contracts, outbreak of hostilities, ani lack of capital. The 
liabilities were, roughly, estimated at between $2,000 and £3,000, 
and the assets were valued at £134. In the absence of any offer, 
the case was left in the hands of the Official Receiver to be wound 
up in bankruptcy. 

ALBERT WRITELET, electrical and mechanical engineer. 7, 
Margaret’s Road, Llandudno Junotion.—Trustee (L. Hugh-Jones, 
Chester) released October 14th. 

G. E. НїРКїн&, electrical engineer, Dudley. — Trustee (A. M. 
Fairbairn) released October 14th. 


Catalogues and Lists.—Messrs. A. P. LUNDBERG and 
Sons, 477 and 489, Liverpool Road, London, N.—The firm has 
issued a bound catalogue (No. 1) of nearly 90 pages, in which there 
are exhaustively particularised only four of their many types 
of tumbler and other small switches, namely, single- way, 
“Twinob,” double-pole and triple-pole. Prices of two-way 
switches are also indicated. Many of their plug connections, 
ceiling roses, &c. will be dealt with in future lists, but until the 
issue of these the old pamphlets are still available. The list con- 
tains about 200 illustrations, and in the main it deals with 80 
different kinds and forms of single-way switch and modifications 
thereof. The contents are very neatly arranged, prices are clearly 
shown, and dimensions are given in both inches and millimetres. 
Copies of the catalogue are to be sent to the firm’s regular 
customers, and other applicants will be supplied if a business card 
is forwarded. 
` THE GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
London, E.C.—8-page leaflet giving full and illustrated description 
of the "Migas" detector for detecting the presence of gas in 
mines; also a four-page leaflet describing their combined steam 
heater and electric propeller fan system for factory heating. 

Messrs. Pope's ELECTRIO LAMP Co, LTD., Hythe Road, 
Willesden, N.W.—New leaflet’ giving prices of Pope's carbon- 
filament lampe. Trade customers can have quantities of the list 
over-printed. | 

Messrs. BRook, Hirst & Co, LTD., Northgate Electrical 
Works, Chester.—Oatalogne No. 8 is an excellent and convenient 
production of 136 pages in which the firm set forth very fuily in 
tabular form prices, dimensions, code-words, and other particulars 
of their Brookhirst direct-current motor-starting and control 
gear. A number of further catalogues dealing with motor starters, 
control panels, and other lines, are in course of preparation. The 
publication now before us covers Midget starters and panels, over- 
load trips for B ” and "C" type starters and panels, constant and 
variable speed standard “B” and “О” type panels, shunt regu- 
lators, multiple lever-type starters and panels, &oc. 


A New Zealand Exhibition.—The Oommercial Intelli- 
gence Branch of the Board of Trade is notified by his Majesty's 
Trade Commissioner for New Zealand (Mr. W. G. Wickham) that 
the Wellington Chamber of Commerce are organising an exhibition 
of goods of British manufacture, to be held during one week in 
February next. Mr. Wickham suggests that British firms who 
are unable to supply the New Zealand market at the present time, 
either at all or on the same terms as previou-ly. should endeavour 
to keep their names before the public, not only by participating in 
the exhibition, but also by carrying out a campaign in the local 
Press, te'liog the public, who are inclined to be sympathetio, 
exactly whv their goods are not obtainable, or why they are higher 
in price. His Majesty's Trade Commissioner states that there is a 
marked tendency on the part of local agente to look to foreign 
countries as a source of supply. 
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British Trade in China.— In the course of an address 
to the Far Eastern Section of the London Chamber of Commerce 
and the China Association, Mr, Thomas M. Ainscough, the Special 
Commissioner of the Board of Trade, said there had been a growing 
conviction among British engineers for some time that unlees the 
preeent system of representation in China was revised they would 
find themselves completely excluded from the electrical and 
industrial machinery market, which was.being secured by the 
Germans. This conviction had been reflected in the formation of 
groups of British manufacturers, who had continued either to 
carry out their own pioneering work in China, in conjunction with 
the merchants, or to sell their products direct to Chinese. Such 
groups were working in the right direction, and their energy and 
enterprise deserved all success. The past 10 years had seen a 
wonderful increase in the number of European firms who were 
distributing their goods direct to the Chinese consumer in all the 
large towns of the interior through the medium of guaranteed 
Chinese agents, working under the constant supervision of 
European inspectors, In order to carry out a system of this kind 
we required powerful syndicates with large capital, and the ability 
to oount the success of the system by carrying it out for at least 
a full trade cycle of five years or во. He emphasised the necessity 
for closer co-operation between the manufacturers and merchants 
in this country, the need for the provision of greater facilities 


from our banks and financial institutions for the purpose of. 


financing deferred payments on large Chinese Government and 
private contracts for plant, machinery, and other supplies, and the 
importance in the future, as China opened up, for our mercaptile 
assistants and travellers to secure a wider knowledge of the 
country and ite people, their language, traits of character, business 
methods, and mode of life. British merchant houses in China, he 
said, ought to take advantage in the temporary lull in German 
competition in China during the war to revise their methods and 
put their house in order. The openings for an extension of the 
foreign trade of the country were greater than ever before.— 
Daily Telegraph. 


0.8. Electrical Exports in August.—The American 
Electrical Review quotes the following facts regarding the 
electrical exports during August. Although the electrical 
total is below that of July, it exceeds that of August, 1914, by 
nearly 80 per cent. The latter month, however, was the first 
month of the European war when all international commerce was 
very seriously curtailed. For the four classes for which the 
number of articles exported is given in the Government report, 
there were shipped last August the following :—Electrio fans, 
1,112; aro lamps, 75; carbon-filament lampe, 140,282; metal - 
filament lampe, 461,580. i 
~ The detailed figures for the electrical classes reported are :— 


August, 1915. — August, 1914. 
Batteries is $114,516 $38,722 
Dynamos or generators 216,906 114,570 
Fans ees oon eee eee 15,453 5,528 
Insulated wire and oables... 251, 083 51,236 
Interior wiring supplies, &o. 
(including fixtures) ... 49,202 43,511 
Lampe 
Aro ae ee 1,633 1,620 
Carbon-filament ... Vite 17,221 4,338 
Metal-filament ..  .. 74,119 9,592 
Meters and other measuring 
instrumenta ТА sas 57,244 23,747 
Motors sis $us " 277,940 118,490 
Telegraph instruments (in- 
cluding wireless ap- 
paratus) ... is 17,030 3,101 
Telephones ... 50,841 78 403 
Transformers 20,146 33,609 
All other... 633,958 497,543 
Total. . . $1,806,292 81,024,010 


The total value of all electrical exports for the first eight months 
of 1915 was $14,977,440, compared with $13,654,569 during the 
corresponding months of 1914, and $18,949 235 for 1913. 


Dissolutions and Liquidations.— BRIGHTEN, MALCOLM 
AND KING, Ltp.—A meeting is oalled for December 29th, at 16, 
Philpot Lane, E. O., to bear an account of the winding up from the 
liquidator. : 

P. L. DWYER & Co., electrical manufacturers and suppliers, 66, 
Victoria Street, London, 8.W.—Messre. P. L. Dwyer & P. R 
Winterson have dissolved partnership. Mr. Dwyer attends to debts 
&c., and continues the business under the same style. 

STOLZ ELECTROPHONE Co. (1913), Ltp.—December 15th is the 
last day for the receipt of proofs for dividend, by the liquidator, 
Mr. Н E. Burgese, 33, Carey Street, W.C. 

HOLBORN ELECTRIC FIRES, LTD.—Thi: company is winding up 
voluntarily, with Mr. W. G. Parratt, 163, Harringay Road. West 
Green, as liquidator. 


Trade Announcements.—MEssrs. WILLIAM SANDERS 
AND Co., of Falcon Electrical Works, Ridding Lane, Wednesbury, 
writing to us with reference to a recent registration of a company 
named Wm. Sanders & Co., 1915, Ltd., desire it to be known 
that this has no connection with themselves, as their firm is, and 
always has been, a private one. 

For family reasons, the business of Messrs. MCKECHNIE Bros, 
copper smeltera, &c., of Birmingham, has been converted into a 
private limited company as McKechnie Brothers, Ltd, The general 
management will remain aa heretofore, 


. 
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Book Notices.—** Proceedings of the American Institute 
of Electrical Engineers.’ Vol. XXXIV, No. 11. November, 1915. 
New York: The Institute, 

“Examples in Alternating Currents.” Vol. I. By Prof. F. E. 
Austin. Hanover, N. H., U.S. A.: F. E. Austin. Price $2.40. 

" Воіепсе Abstracts, А and B. Vol. XVIII. Part 2. November 
25th, 1915. London: E. & F. N. Spon, Ltd. Price 1s. 6d. each. 

" Journal of the Institution of Electrical Engineers.” Vol, LIV, 
No. 251. London: E. & F. N. Spon, Ltd. Price 3s. 6d. The issue 
for December contains the following papers:—" A New High. 
Efficiency Incandescent Lamp," by E. A. Gimingham and 8 R. 
Mallard; The Higher Harmonics in Oecillograme," by Prof. 
G. W. O. Howe; "A Mode of Studying Damped Oacillations,” by 
Prof. D. Robertson ; " The Magnetic Testing of Bars of Straight 
or Carved Form,” by A. Oampbell and D. W. Dye; " Armatare 
Copper Losses in Rotary Converters and Double-Current Genere 
tors,” by L. Н. A. Carr; The Production and Preperties of Elec. 
trolytic Copper," by B. Welbourn; and the Inaugural Addresses of 
the President, Mr. C. P. Sparks, and Mesars, D. A. Starr, D. E 
Roberts, and W. L. Carter. 


Fire.—A fire occurred on Saturday at the premises of 
Mesers. Howell & Co., electrical engineers, of Lichfield Street, 
Hanley. Part of the premises was gutted, and the damage done is 


estimated at between £2,000 and £3,000. 


For Sale.— The Leeds Corporation Tramways Com- 
mittee has for disposal six Lancashire boilers, with mechanical 
stokers, superheaters, £o. The Manchester Ship Canal Co. has for 
disposal two Lancashire boilers, one set of triple-expansion vertical 
condensing engines, four pneumatic pumps, and 440 ft. of pipe. 
Particulars are given in our advertisement pages to-day. 


A German Trast.—The Central News says that An 
Electrical Works Trust has been established in Berlin. to which the 
greater number of the big companies belong." Absence of faller 
information leaves us in doubt as to whether this indicates any 
alteration in a state of affairs that has long exiated. 


Board of Trade Inquiries.— Sour Arrica.—a Johan- 
nesburg agent wishes to obtain agencies of United Kingdom 
manufacturers of electrical fittings, wire, and sundries, Mann- 
facturers can obtain his name and address by applying to the 
Board of Trade Commercial Intelligence Branch, 73, Basingball 
Street, Е.С, 


Electric Lamp Renewals.—The method employed by 
the Allies Electric Lamp Oo., Ltd., of Montgomery St., Hammer. 
smith, W., for repairing electric lampe, is to cut the bulb just 
below the shoulder, renewing the hooks and filament, and welding 
the glass together again. 


New Lamp Factory in Spain.—lIt is reported that a 
new factory for the manufacture of metal-filament incandescent 
lamps is about to be established in Madrid. 


LIGHTING AND POWER NOTES. 


Atherton.—PRICR INcREASE.— The charges for electrical 
energy for power, heating and cooking purposes are to be increaeed 
from January lat as follows:—To consumers purchasing energy 
at a price not exceeding 625d. per unit, 20 per cent. ; to consumers 
purchasing energy at a price above '626d. per unit, 10 per cent. 


Australia.—The Williamstown T.C. (Vic.) is borrowing 
£20,000 for the installation of electric light and for drainage 
purposes. 

The Blue Mountains (N.S.W.) Council proposes borrowing 
£25,000 to install electric light in the towns of Lawson, Black- 
heath, Springwood, Mount Victoria, and Medlow. 

The Queensland Government has appointed Mr. W. Corrin, chief 
electrical engineer of the New South Wales public works depart- 
ment, to prepare a scheme for the establishment of an electric 
power station at Ipswich, to supply power and light for 
Ipswich and Brisbane and the neighbouring localities, It is 
expected that the Government and the railway department will 
co-operate in the carrying out of the scheme. 

The Wangarratta (Vic.) Council has applied for an order in 
Council for the supply of electrio lighting.; the Kyneton (Vic.) 
Council has also applied for an order to install electric light s! 
Trentham.— Tenders. 

The Melbourne City Council has had under consideration ё 
resolution, the object of which is to encourage the installation of 
electric lighting and heating and power in city buildings, thereby 
increasing the business of the Council's electric supply department, 
and is to the effect that the initial cost of installing electric current 
in any premises within the city should be advanoed by the Council, 
if and when desired by any owner, such owner to guarantee repay: 
ment in 30 monthly instalments, bearing interest, and that steps 
be taken to give effect to this. It is stated that only 25 per cent. 
of the buildings in the city are equipped with the eleotrio light, 
the main reason being that the owners or lersees are not prepared 
to scrap their gas fittings and incur an immediate expense ranging 
from £30 or £40 upwards. The matter was referred to the 
ØL. Committee for report.— Melbourne Age, 
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Belfast.—Owing to the Treasury having refused to 
sanction the raising of loans by the Corporation for the purpose of 
сосе electric service mains and meters to consumers, no 

her applications for electricity, involving this class of expendi- 
ture, can be acoeded to. 


Bispham.— STREET Licutine.—The U.D.C. has agreed 
upon a modified scheme of electric lighting for the district, the 
electrical engineer having reoeived the necessary instructions. 


Bungay.—E.L. ScHEME.—The U. D. C. has appointed 
a Committee to meet Mr. Best, of Bradford, with respeot to an 
E. L. scheme for the district submitted by him. The clerk has 
obtained information from places where Mr. Best has carried out 
schemes, 


Carmarthen.—The T.C. has considered an application 
from the Carmarthen Electric Supply Co., Ltd., for consent to 
increase the price of current to all customers by 10 per cent., owing 
to the increased cost of labour, «>. The oompany entered, five 
years ago, into a 14 years’ contract for public lighting, and a clause 
stipulated that the charge to private consumers should not exceed 
Ба. per unit. The application was refused. 


' Dublin.—Scs5-SrATION ExPLOo8ION.—A violent explosion 
occurred on Saturday morning at the Corporation electricity sub- 
station at the corner of Forbes Street and Sir John Rogerson's 
Qaay, which resulted in blowing out all four side walls, although 
these were 2} ft. thick. The oil tanks and switches were enveloped 
in flames, which were extinguished by the fire brigade. Although 
the cause of the explosion is unknown, it is conjectured that it 
may have arisen from accumulated gas or benzole, the gasworks 
being close by. 


Edinburgh.—The Electric Lighting Committee of the 
T.O. reports that the total applications for supply for the year, 
from May 15th, number 53,261 equivalent 8.C Р. lamps. 

The Committee has had under consideration the question of 
enlistment of men, in connection with the steps to be taken before 
the Recruiting Tribunal to get men exempted who are considered 
indispensable to carry on the undertaking. It was pointed out 
that men required to get themselves attested as a preliminary to 
their application for exemption, and the engineer was instructed 
to lay the matter before the men of enlistable аге. 


Gravesend.—Yrar’s Үовкіхс.— Тһе report of Mr. 
McInnes, the borough electrical engineer, on the last completed 
year of working of the Corporation electricity undertaking, shows 
that 2.114 056 units were generated, and 1.570,895 sold (as against 
1.441,182 in the previous year); of this amount 845,387 units were 
supplied to Northfleet and 342775 units to the Gravesend and 
Northfleet Tramways Оо. In view of the demands of large fa::toriea 
in the district, the power station equipment has been increased by 
the addition of a 1,000-Kw., 6,600-volt, 50-cycle turbo-alternator, 
motor converters, and the nece-sary switchgear, &c., and H.T. feeders 
have been laid to the Rosherville sub-station, where a motor converter 
hasaleo been installed. Before long a supply will probably be givenin 
Swanscombe and Denton. Despite the effect of the restricted light- 
ing orders, the engineer remarks that the output in September, 1915, 
was very considerably in excess of pre-war figures. The result of 
the year’s working at Gravesend was a surplus of £827, which was 
transferred to capital account, while the Northfleet undertaking 
also realised a small surplus on the year. 


Liverpool.—Price INCREASE.— The Electricity Com- 
mittee proposes. owing to the increased cost of fuel, to increase 
the charges for electricity for lighting, power and other purposes 
by 124 per cent., except in certain special cases, 


London. — Haoxney. — Linkina-up SCHEME. — The 
Electricity Committee recommends that, subject to the Poplar 
B.O. agreeing to the terms, aud to the approval of the B. of T. 
being obtained, steps be at once taken to proceed with the linking- 
up of the Council's electricity undertaking with that of the Poplar 
Council, and that the neces»ary mains and switchgear be provided, at 
an estimated cost of £3,000 ; also that an additional E H.T. switch 
penel should be erected with the three now in hand, at a cost of 
£117. This will enable the old engine room to receive the pro- 
posed supply when required, and the undertaking will be provided 


with a complete spare panel, which oould be used for any other. 


purpose in emergency. 


Manchester.—CoNnDENSING WATER Prosect.— The 
Corporation Rivers Committee has forwarded to the Finance Com- 
mittee a recommendation for the expenditure of a sum of about 


£50.000 on the provision of tanks at the Davyhulme sewage works, 


in connection with the scheme for providing cooling water for the 
purposes of the electricity department. 


Mutford and Lothingland.—OverHeap Mains.— 
The Oulton Broad Electricity Co., Ltd., has asked the R. D. C. to 
sanction the erection of overhead mains, and also to sanction any 
` further extensions that it might be found desirable to execute 
within the Council's area from time to time. The Council has 
agreed to the maine, but has declined to sanction any further 
undefined extension. 

Lake 


New Zealand.—In November last year, the 
Coleridge hydro-electric scheme was formally opened, but it was 
not until March of this year that the service came into full con- 
tinuous op?ration ; since then the plant has worked amoothly and 
efficiently without serious interruption, and it is stated that the 
undertaking shows every promise of becoming a financial as well 


as an engineering success, The three unite of generating plant 
now installed equal 6,000 H.P.; and the present demand, added to . 
that in prospeot, for which contracts have already been arranged, 
calls for the immediate installation of a fourth unit of 2,000 H.P., 
and there are indications that two further unita of generating 
plant will have to be provided in the not distant future. The 
tunnel and headworks are sufficient to provide for probable expan- 
sion during the next six or seven years, when it is expected that 
the output will adequately supply the district which can be 
economically served from the Lake Coleridge scheme. The exist. 
ing pipe-lines are of sufficient capacity to drive the fourth unit 
of machinery now on order, and the power house can accommo- 
date thia unit without additions. The total expenditure on this 
scheme from its inception to March 31st last was £262,084, and 
the installation of the fourth unit is expected to place the busi- 
ness on a footing where interest on capital, maintenance, depre- 
ciation, and working expenses will all be defrayed out of revenue, 
— Otago Witness. 


EL. PURCHASE.—The Timaru Council has decided to purchase 


from Messrs. Scott Bros. the electric lighting and power plant 


which supplies the town, and is obtaining a loan of £50,000 to 
complete the purchase and make necessary additions. 


Portaferry (Co. Down).—Messrs. T. Somerville and 
Co., who supply electric light to the town, are charging only 6d. 
per week per light to tenants of small houses and labourers’ 
cottages, the installations being made free of charge, 


Rotherham.—The R.D.C. has consented to the erection 
of an overhead transmission line by the Curton Wood Colliery Co. 
from Brampton Bierlow to Wontworth. ; 


Scottish Power Proposal.—It is proposed to utilise 
the water power of Loch Awe in the Scottish Highlands to secure 
electric power for steel works to be established in that district. 
Immediate steps are being taken to obtain & provisional order with 
this object in view. Loch Awe extends to 14} square miles, with 
a catchment area of 300 square miles The works will embrace 
a dam across the River Awe; an open canal, and steel pipes will 
lead the necessary water to the power house. The energy 
generated is to be transmitted by overhead lines to the site of the 
proposed works at North Connel. The cables cross Loch Etive, 
near Island Ferry, and follow a course along the hillside. The 
level of Loch Awe will be very considerably raised. At the new 
steel works at Loch Connel, where the process will be entirely 
electrical, there ie both sea and rail communication. The chairman 
of the new company is Mr. J. Campbell Robertson. 


Shipley.—FrvancraL RESULT.— For the year ended 
March 31-t last there was a loss of £404 on the electricity under. 
taking. This has been met out of reserve, leaving a balance of 
£719 to carry forward. 


Stalybridge. — Prick  INCREASE.— The Generating 
Station Committee of the Joint Board has passed a resolution to 
the effect that all power consumers paying less.than 1d. per unit 
be charged an additional O 1d. per unit to cover the extra cost of 
coal, instead of the additional 10 per cent. charged at present. 
The alteration will take effect at the beginning of the New Year. 
The Committee bas aleo decided that it cannot take on any 
additional large power consumers. 


Stoke-on-Trent.—The Finance Committee of the 
T.C. has «expressed the cpinion that in th» event of the additions 
at the Burslem Wo; ka being essential the cost. ahould be charged 
to the revenue account, ani not to the capital accoudt. as 
suggested by the Electricity Supply Committee. 


TRAMWAY and RAILWAY NOTES. 


Blackpool. — Ав BoNvU8.—' The Corporation employs 
have accepted the terms offered by the Sub-Committee, i.e., a war 
bonus of 23. to those earning up to 30a., and le. for from 30s. to 
35s. weekly, overtime not being taken into account. 

The Tramways Committee has decided to curtajl the night 
service. The total receipts from the beginning of the financial 
year (April lst) to November 18th, on the Blackpool system, were 
£64,925, or £1,449 more than at the oorresponding date last year. 
Considering there has been a decrease of nearly 29,000 miles in the 
aggregate car-mileage, the receipts are regarded as eatiafactory. 

From a report of Mr. Chas. Farness, the tramway manager, on the 
question of contracte, it appears there are only two other places in 


the country where tramway contracts are obtainable— Aberdeen and 


Lancaster. At Lancaster there are 232 contractors, and there is an 
annual loss to the tramways of nearly 22,000 a year. At Aber- 
deen there are about 1,000 contractors, paying an average of 83 48. 
per annum each, against 1,466 contract-holders at Bla: k pool paying 
an average of £2 17s. each. In the Scotch town the se-tional 
contracts are £2 10e. for the first 700 yarde, and 2e. per annum for 
every additional 100 yards. Thus for £3 (the old contract rate for 
Blackpool) Aberdeen people could only travel on a 1,200 yards’ 
section, while £6 le. a year is charged for a length equivalent to 
Blackpool's Promenade, 
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Bradford.— FEMALE LaBoUR.—A special meeting of 
the Tramways Committee has considered a report of Mr. C. J. 
Spencer, the general manager, with regard to the effect of 
recruiting and the shortage of labour on the tramway system. 
Mr. Spencer reported that the present staff of 1,281 employés was 
absolutely necessary to maintain the present services; of that 
total 818 were of military age, and 151 were unmerried. He aleo 
referred to the difficulties experienced in replacing labour by men 
of non-military age. He considered that the peculiar conditions 
of Bradford were against the employment of female conductors, 
and that females as drivers were out of the question. The 
only alternative he could suggest was the one of very greatly 
curtailing the services. After discussing the report, the Com- 
mittee decided that it was not desirable to employ women as oon- 
ductors owing to the conditions existing in Bradford, and 
instructed the manager to draw up a report on the question of 
employing men who were unfit for military service, and also to 
consider a system of issuing tickets for the public to avoid the 
collection of fares on the cars.— Leeds Mercury. = ^ 


Colne,—WaR Bonus.—The Council has considered a 
request from the Association of Tramway Workers for an advanoe 
in wages of 15 per cent., and has decided to offer an advance of 
5 per cent. as a war bonus, to commence on January lst and to 
cease 13 weeks from the declaration of peace. 


Continental.—Spain.—Plans are being prepared in 


respect of a projected electric tramway in the town of Tortosa. 


Dundee,—In asking for licences for a number of car 
conductors, the tramway manager stated that within & few days 
41 men had left ; he also pointed out that new men were resigning 
because they would not stand the criticiams of the townspeople, 
who apparently make no allowanoe for the lack of training of the 
new men, although the latter are temporarily filling the places of 
men required at the Front. 


Edinburgh.—The Tramways Committee has decided 
to call the attention of the directors of the Tramway Co. to the 
frequency of the breakdowns on the system. 

It is reported that the Tramway Co. has agreed to state a price 
at which it would be willing to sell the rolling stock, &o., to the 
Corporation, in view of the latter taking over the system on the 
expiration of the lease in June, 1919. Whatever the decision in 
regard to conversion to electrical working, the Corporation will 
require to work the present cable system for a time, and at June, 
1919, there will still be a debt on the latter of over £300,000. 


London.— The electric train service of the L. B. & S. C. R. 
was very much disorganised on Monday, owing to the derailment 
of an electrio train at London Bridge Station. 


Manchester.— The war bonus of 28. paid to men guards 
is to be paid to women guards after three months’ satisfactory 
service. Up to November 23rd, 2,107 men from the tramway 
department had joined the Colours, and payments made to them 
or their dependents are at the rate of £72,000 per aunum. 
It is estimated that if all the available single and married men 
of military age employed by the tramway department join the 
Colours the cost to the department will be well over £100,000 per 
annum. The Tramways Committee has decided that men in the 
service of the department desiring to enlist must do so under the 
"group" system. The Treasury has sanctioned expenditure by 
the Tramways Committee on street improvement and the doubling 
of short lengths of tram ways. 


Northenden.—The Parish Council was informed last 
week that the Manchester Corporation had applied to the B. of T. for 
an extension of time to August, 1917, for the completion of the 
tramways and the compulsory purchase of land for street 
widening. 

Normanton.—TrRamway Track MAINTENANCE.—Àt 
a joint meeting of representatives of the Councils of Normanton, 
Whitwood, Glass Houghton and Pontefract, it was decided to make 
representations to the B. of T. with regard to the condition of the 
tramway track between Normanton and Pontefract. 


Reading. — FEMALE LABOUR. — Women are now 
employed as conductors and inspectors on the Corporation tramways, 


Salford.—The Tramways Committee has decided as 
an experiment, to allow a limited number of the wounded soldiers 
to travel free on the cara, for one month. This period, if the 
privilege is appreciated, will probably be extended. Other tram- 
way Committees in South-East Lancashire have under considera- 
tion the granting of similar privileges. 


South-Western Railway Electrification,—The pro- 
posed electric service on the Kingston roundabout line has been 
again postponed owing to an application to the Court by the Post- 
master-General on Saturday, in connection with alleged inter- 
ference with the telephone circuits in the neighbourhood of one 
of the sectione which has reoently been electrified. It is hoped 
that the service will be running before the end of the year. 


Sunderland,—FEwaLE Lasour.—The employment of 
female ticket inspeotors on the Corporation tramways has been 
commenced. 


Nwansea.— Tramway ExTENsIONS.—'The T.C. haa 
applied to the B. of T. for an extension of time to February 28th, 
1917, for the compuleory purchase of land required for tramway 
extenaiong. 


Hungary. 4: and China, 3 ooast stations. 


TELEGRAPH and TELEPHONE NOTES. 


A Swedish Telautograph.—4A new telautograph, or tele- 
writer, an instrument for the telegraphio transmission of ordinary 
handwriting, has just been invented by two Swedish engineers, 
The apparatus differs entirely from the fundamental principles of 
other telautographs. The most characteristic feature of the 
apparatus seems to be that it can be used independently of the 
electrical resistance of the line, It can be connected alternately to 
a long or short line without any adjustment of the resistance, and 
used in connection with public telephone systems.— T. und Т. Age. 


Australia.—The Federal Public Works Committee has 
considered the expenditure of £114,0000n an automsatio telephone 
exchange for Sydney. 


Automatic Telephony in Chicago.—Mr. K. B. Miller, 
the well-known telephone authority, who was authorised by the 
Chicago City Council to investigate the automatic telephone 
situation in that city, states that the problem resolves itself into а 
choice between two oourses : | 

(а) To take the property for forfeiture and dispose of it for 


cash ; 
(5) To permit the sale of the property to the American Telephone 
and Telegraph Co. 
Mr. Miller concludes that any attempt to continue the operation 
of the automatic system as & competing enterprise, either under 
city or private control, and either with or without interconnection 
with the system of the Chioago Telephone Co., will not be oon- 
ducive to better or cheaper telephone service in Chicago. It will 
tend to lower the possible standard of service, raise the vost of 
Bervice, and will, in all probability, cause the loss of large eums of 
money, failing for lack of public support.— 7. and Т. Age. 
The Council decided to sequeatrate the property some months 
ago because the company had not 20,000 boná fide subscribers, as 
required by its franchise. 


Brighton.—Former users of the municipal telephone 
system have hitherto been allowed to retain their unlimited service 
at the old price (£5 10s.), whereas others had to pay £10 a year. 
Under the War Budget increases, the Post Office propozes to 
charge all unlimited-service subsoribers £12, and the Brighton and 
Hove Telephone Advisory Committee is sending a deputation, in 
conjunction with Glasgow and Portsmouth, which-are similarly 
affected, to wait upon the Postmaster-General with a view to 
securing better terms. Users of private telephones, over which no 
business is transacted, can retain them at 48 a year, and the 
measured-rate service is also available. 


Code Telegrams.— The existence of another secret code 
in plain language" was brought to light in the Glasgow Sheriff 
Court on Monday, when the proprietors and editor of the Glasgow 
Daily Record and Mail were charged with the possession of a 
cipher code not intended and used solely for commercial or other 
legitimate purposes. The code was to be used to place the Record 
in possession of information earlier than the news could be trans- 
mitted at Preas rates. 


Hull.—The Corporation telephone employés have sent 
in a petition for a weekly war bonus on the same terms as these 
granted to Post Office employés, They demand that the increased 
bonus shall be paid within seven days, and that it shall date from 
last March. The Corporation, in granting a 2s bonus to all 
departments, included the telephone employés, but this bonus is 
18. lesa than that granted by the Government, A large proportion 
of the Corporation telephone staff was taken over from the Post 
Office, and they declare that they mean to enforoe the demand for 
the extra shilling.— Standard. | 


The World's Wireless Stations.—The International 
Telegraph Bureau of Berne recently published statisting in relation 
to the situation of wireless telegraphy throughout the world on 
April 186, 1915. According to the figures, the first -position in the 
case of coast stations is occupied by the United States with 140 
stations; the second place is held by Great Britain with 61; 
Canada ranks third with 47; Italy fourth with 37, and Russia 
fifth with 32; Alaska has 29; Brazil, 28; Spain, 21; Australia, 
20; France and (Germany, 18 each; Japan, 11; Austria- 
As, however, the prin- 
cipal importance of wireless telegraphy relates to intercommuni- 
cation between ships and between vessels and coast stations, the 
position of affairs assumes a different aspect as regards the ship 
installations of individual countries. On this point, the statistics 
give the following figures for the countries mentioned :— 


NUMBEB OF SHIP INSTALLATIONS, 


Great Britain ... 1,568 Austria-Hungary * 101 
United States .. 967 Japan wee ы — 96 
Germany > .. 537 Bazil  .. ТУ ae 65 
Franoe eco eee ose 357 Spain eee еее ace 79 
Italy E - .. 125 Australia... n — 64 
Holland (6 coast stations) 122 Norway (6 coast stations) 85 
Russia ЧЕ? .. 119 Argentina (12 ,, „ ) 83 


The statistics show a total of 706 coast stations and 4 816 ehip 
stations. The Marconi system is oredited with being used at 325 
land stations aud 1,891 ship stations, and the Telefunk зп system at 
150 land and 807 ship stations. 
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CONTRACTS OPEN and CLOSED. 


OPEN. 


Athy.—December 6th. U.D.C. Tenders are invited 
for lighting the town with electricity. . Particulars from Mr. J. A. 
Lawler, Тозуп Clerk. 


Australia, —ADELAIDE.—January 19th. P.M.G. Com- 
mon-battery switchboard. See Official Notices " November 19th.* 

January 26th. Deputv P.M.G. Twenty tons of galvanised-iron. 
wire, 400 Ib. to the mile.“ 


ВвтввАМмЕ. — P.M.G. January 26th.— Galvanised-iron wire. 


December 1st.—Measuring instruments. January 5th.—Joioting 
5 sand copper-clad steel wire. See “Official Notioes Novem- 
1 : 

January 26th. Deputy P.M.G. Telephone instruments, parts 
and accegsories.* 

SYDNEY.—December 20th. Metropolitan Board of Water Supply 
and Sewerage. Three centrifugal pumps and eleotric motors, 
with awitchboards, starters, &o., for the pumping station at Mar- 
rickville, N.S.W. Deposit £10, Tenders to the Board, at 341, Pitt 
Street, Sydney, N.8.W.* 

January 31st, 1916. Three electrically-operated railway freight- 
car transferers, for Jones Bay wharfage, Pyrmont. Particulars 
from Engineer-ia-Chief of the Harbour Trust, Circular Quay. 

February 28th, 1916. Municipal Council. Tenders for induction 
regulators. Specifications (11s. 6d.) from the Electrio Light 
Department, Town Hall, Sydney. d 

P.M.G. 


MELBOURNE.— January 4th. Electric measuring 


instrumenta. telephone parts, and automatic common-battery 


telephones.“ 


Beckenham.— December 12th. U. D. C. 2,000 tons of 
Midland slack coal (100 tons per week from January lat, 1916), for 
the Electricity Department. See '' Official Notices " to-day. 


Durham.—December 10th. Twelve months’ supply of 
electrical fittings, for the Trimdon Grange Colliery Co. Store- 
keeper, Trimdon Grange Colliery Оо. (Co. Durham). 


London. — December 9th. . 
Works. Twelve months' supply of electric cable and wire. See 
" Official Notices " to-day. | 

West HaM.—Deoember 16th: Three months’ supply of elec- 
trical fittings, for the B. of G. Forma of tender from Mr. T. 
Smith, Clerk, Union Road, Leytonstone, N.E. 


Manchester.—December 6th. Steelwork and founda- 
tions for new boiler house; also foundations for cooling towers at 
Stuart Street station. Messrs, С. 8, Allott & Son, Civil Engineers, 
Brown Street, Manchester. í 


New Zealand.—WLLINGTON.— December 8th. Public 
Service Stores Tender Board. 6.700 telephone cords, 120 miles 
twin-twisted rabber-insulated wire." 


South Africa.— DUBRBAN.— January 5th. Corporation 
Telephone Department. (1) Telephone apparatus and materials ; 
(2) underground cables; (3) 540 C. i. pipes, 9 ft. long, for cables, 
Messrs. Webster Steel & Co. 5, East India Avenue, E. C., are the 
Corporation's London agenta." 


Spain.—December 8th. Municipal authorities of Pied- 
rahita. Concession for the electric lighting of the town during a 
period of ten years. 

Tenders have juet been invited by the municipal authorities of 
Santa Coloma de Farnes (Provinoe of Gerona) for the concession 
for the electrio lighting of the town during a period of ten years. 


Walthamstow.—December 15th. U.D.C. Supply of 
low-tension cable, for the Electricity Department. See “ Official 
Notioes to-day. 


Specifications for the items marked " can be seen at the Board 
of Trade Oommerocial Intelligence Branch in London. 


o CLOSED. 


Australia, — TasMANIA. — The tender of the British 
General Electric Co. has been accepted by the Publio Works 
Department for power plant at the Mental Diseases Hospital, New 
Norfolk, at £2,347 ; and that of Mesers. A. J. Todd & Co. for elec- 
tric lighting installation and overhead equipment, at £485. 

The following contracts have been placed by the Victorian Rail- 
ways Department :— ! 


Electric lighting material for the Jolimont car-repair shop.—Siemens 
Bros. Dynamo Works, Ltd.; B. I. & Helsby Cables, Ltd.; Aust. General 
Electric Co. 

One 5-ton electric crane, £1,187.—Baboock & Wilcox, Ltd. 

Motor-geaerator, switchboard and accessories, for battery-charging at 
Jolimont repair shop, £266.— Lascelles Parrington. — Tenders, 


Manchester.—The Tramways Committee has accepted 
the tender of Messrs. F. Smith & Co. for copper trolley wire, and 
that of Messrs. Edgar Allen & Oo., Ltd., for special trackwork, 
point tongues and crossings. The Electricity Committee has 
accepted the following tenders :— 

Cable. —W estern Electric Co., Lid. 

Asphalt troughing.—Howard Asphalt Troughing Co., L'd. 

One 5,000/6,000-iw. turbo-alternator.—B.W. Electrio & Mig. Co., Ltd. 

One 5,000-zw. high-pressure turbine.—James Howden & Co., Ltd. 


H.M. Commissioners of . 


Salford.—The Electricity Committee has accepted the 
tender of Newall's Insulation Oo., Ltd., for covering with oom- 
position varfous lengths of steam piping at the generating station, 
for £33 103. Mr. J. Heaton, of Ramsbottom, is to supply during 
the next six weeks 300 tons of Garswood slack, at 15s, 3d. per ton, 
and 300 tons of Brodsworth slack, at 15s. 9d. per ton, with an extra 
еле not exceeding 1s. 3d. per ton for cartage to the generating 
station. 


FORTHCOMING EVENTS. 


University Coll London.—Fridays, December 8rd and loch. Ab 6 p.m. 
Winn Aud s D on ** Electtio Heating and Hleotrio Furnaces. bg. 


Prof. J. A. Fleming, F. R. B. 


Salford Technical and Engineering Association.- Saturday, December 
4th. Visit to the Malford Corporation Cleansing aud Flag-Making Depart- 
ment, Langley Road Depót, aud Annual Meeting. 


Royal Society of Arts.—Monday, December 6th. At 4.80 pm. At John 
Street, Adelphi. Centor Lecture, on Optical Glass (Lecture П), by 
Dr. W. Rosenhain, F. R. . ; 

Wednesday, December 8th. At 4.80 p.m. Paper on The Art of 
Finding Your Way at Night Without a Compass,” by Lieut.-Col. W, A. 
Tilney, lave 17th Lancers, | 

Rontgen Society. —Tuesday, December 7th. At815. At the I. B. B., Victoris 
gen SOC AT, W.O. Papers on “Some Remarks on Fluorescent and 
Intensifsiog Screens,’”’ by Mr. L. A. Levy; and Further Notes on Local- 
isation,”’ by Mr. G. G. Blake. s NE. 

Institution of Electrical Engineers (Yorkshire Local Section).— 
Wednesday, December 8th. at 7р m. At the Philosophical Hall, Leeds, 
Paper on Some Difficulties of sign of High-Speed Generators,“ by 
Prof. A. B. Wield. 

(Students' Section).—Thursday. December 9th. At 7.45 p.m. Address 
: on The Institution,” by Mr. J. E. Kingsbury, Hon. Treasurer. 

Association of Engineers-in-Charge.—Wednesday, December 8ib. At 
7.80 p.m. At 8. tscide’s Institute, Bride Lane, Е.С. Paper on “ Ammuni- 
ton Manufacture, by Mr. A. E. Penn, 

Faraday Society.—On Wednesday, December 8th. At 8 p.m. At the Insti- 
tution of Kiectrical Engineers, Victoria Embankment, W. C. General 
Discussion on The Corrosion of Metals.“ ' 

Greenock Electrical Society.—Friday, December 10th. A4 7.45 p.m. At 
Temperance Institute, 19, West Stewart Street. Paper on Blectrio 
Tramways,” by Mr. J. Punch. А 

North of England Institute of М 
Saturday, December llth. As 2 p.m. 
Meeting. - 


and Mechanical Engineers. — 
$ Neville Hall, Newcastle. General 


NOTES. 


Electrical Vehicle Committee.—A letter, of which 
the following is an abstract, has recently been widely circulated 
amongst the heads of municipal departments by the E.V. Com- 
mittee, through ita honorary secretary, Mr. Frank Ayton :—" The 
Manchester Corporation have recently served notices upon a large 
number of owners and tenants in the city to abate an alleged 
nuisance by discontinuing to keep horses on their premises. It is 
likely that this commendable action by the Sanitary Committee of 
the Manchester Corporation will be followed by other progressive 
cities and towns, since it is admitted by all who are qualified to 
give an opinion that the presence of stables in urban areas is 
harmful to the public health. 

“ If horses are to be displaced in this way, motor traction in some 
form will have to be adopted. 

From the standpoint of publio health, the petrol vehicle is also 
most objectionable, owing to the noxious gases emitted by the 
exhaust and also to the nerve-racking noises caused by the engine 
and gears, especially at oentral garages. On the other hand, the 
electric battery vehicle is in every way an ideal vehicle for town 


use. 

„My Committee, therefore, suggest that municipalities should 
make special efforts to encourage the use of the electric battery 
vehicle in the areas under their control. The most oonvincing 
way of doing this is to set the example by using such vehicles for 
municipal work, such as watering roadways, scavenging, house 
refuse removal, cartage of road and other materials, ambulance 
work, fire brigade work, cartage of coal and ashes, as well as for 
passenger transportation by means of electric battery omnibuses. 
Smaller electric vehicles can also be used to advantage for the 
transportation of officials in the performance of their duties. 

“Not only will the adoption and use of electric vehicles in these 
directions gradually have the effect of doing away with stables, 
but it will, in addition, bring a handsome revenue to the electric 
supply undertaking which nearly every municipality nowadays 
owns. 

“My Committee wish particularly to emphasise the point that 
there is nothing experimental about the modern eleotric vehicle." 


Dublin Electrical Dispute.—The Right Hon. T. L. 
O'Shaughnessy, Recorder of Dublin, sat in his Chambers at Green 
Street Courthouse, as arbitrator in the dispute between Dublin 
master electricians and their men. The latter, who had been on 
strike on the question of wages for some time past, had returned 
to work pending his Lordship’s decision. After lergthened and 
careful consideration, the Recorder decided that the men should be 
granted jd. per hour, their wages being raised from 91d. to 93d 
per hpur. He also decided that those engaged on War Office work 
should be granted a bonus of 6d. per day. The men's demand was 
for 11d, per hour, apart from war bonus. 
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Direct- Current 5,000-volt Railway Operation.— 
In the use of direct current for electric railways the trolley voltage 
of 600, so long considered the limit, has, during the past few years, 
increased to 1,200, then to 1,500 volts for interurban service, and 
2,400 volts for heavy electrio traction. A further step in increasing 
the voltage was the electrification of the Chicago, Milwaukee and 
St. Paul Railway at a trolley voltage of 3,000. Now, however, 
we have 5,000-volt direct current for interurban work, which has 
been in use since June lst on an experimental line of the 
Michigan Traction Co. ; this important advance has been rendered 
possible through the oo-operation of the company's engineers 
with those of the Westinghouse Oo., who worked out the details of 
the equipment. : 

Direct current at 5,000 volts is obtained from steel-tank 
mercury-vapour converters having their alternating-current ter- 
minals connected one set to each phase of the 400-volt three-phare 
60-cycle bus-bars and the direct-current terminals connected in 

series, as shown in the diagram. This installation is the first in 


400 V. 3 Phase, 60Cycle Sus disconnecting Switches 


Froin 44,000 ¥ 
Main Transformers 


IOO -KV A. TRANSFORMERS 
400/ 3800 VOLTS 


г | 


RECTIFIER 
Ce 
95 


which mercury-vapour converters have been connected in this way 
to a three-phase circuit, or have been used to produce so high a 
direct-current voltage. It is also the firat case in which converters 
of the steel-tank type have been operated on 60 cycles. 

The car equipment consists of four motors, eaoh rated at 
100 H.P., 2,400 volte, connected two in series for operating on 


5,000 volte. The use of such a high voltage as 2,500 at the ter- 


minals of each motor is made possible by the fact that they are of 
the double-armature type, in which each field frame contains two 
separate armatures with independent pinions meshing with a 
common gear. While the voltage at the terminals of the motor is 
2,500, that at any commutator is limjted to 1,250. 

It has been found in practice that the flashing at the switches 
on this car, with 5,000 volts on the trolley, is notably less than 
when a 600-volt car is handled in the same way. This ia due to 
the extremely small current required.— Power. 


Value of Clean Bottles for Sampling Transformer 
Oil.—The insulation strength of the oil in all transformers 
used on circuits operated above 6 600 volts in the system of the 
Georgia Railway and Power Co., Atlanta, Ga., is tested once each 
month. When the oil shows an insulation strength lower than 
40,000 volts it is filtered and tested until this strength ia secured. 
It is well known that a small amount of moieture in oil greatly 
reduces the dielectric strength, and inasmuch asa small sample 
must be taken for test, it has been found that extreme care must 
- be exercised to secure the sample and deliver it to the test room in 
the same state as that in which it is found in the transformer 
case. To make this possible a specially prepared 4-oz. sample 
bottle is furnished to station operators for delivering the monthly 
samples for test. Thes» bottles are prepared by washing and rinsing 


in gasoline ; they are then dried and the corks inserted. The cork 


and mouth of the bottle are then dipped in heated paraffin, which 
seals the bottle air-tight. | ; 

The value of this precaution was recently shown when a new 
attendant who did not believe in the value of the prepared bottle 
sampled the oil from a transformer and delivered it in a used 
bottle to the test room. The oil punctured at 32,000 volts, and 
was ordered to be filtered. The attendant secured a new sample 
of the oil and delivered it in a specially prepared sample bottle, 
when it tested at 42,000 volts. This attendant now finds it easier 
to use the bottle than filter the oil. 

About 0'04 рет cent, of water will reduce the dielectric strength 
of oil to about 10,000 volte, the ourve of decrease being very steep 
up to about 0°80 per cent., when the dielectric strength decreases 
more slowly as water is alded. The need in sampling oil of 
саге such as that exerciced in this case is therefore apparent, and 
the method used is а very eimple опе to eliminate errors in tests. 
— Electrical World. 


Armature Repairs and Rewinding.—A Reader of 
many years’ standing " of this journal would be glad if any of 
our readers would give him information as regards the most 
suitable plant and instruments to be used in conjunction with the 


rewinding of A.C. and D.C. machines, also the approximate floor 
apace required. The maximum size of armature would be 


100 Kw. 


Volunteer Notes.— ENGINEERING INSTITUTIONS’ VOLUN- 
ТЕБЕ TRAINING CoRBPs.—Orders for Week commencing December 
6th, 1915.—By Lieat.-OCol. C. B. Clay, V.D., Commanding. 

Drills, 6.25 to 7.25 ; 7.25 to 8.25 p.m. 

Saturday, December 4th.—Parade in uniform at East Putney 
Station, at 2.45 p.m. See below. 

Monday, December 6th.—Sections 1 and 2, Technical ; Sections 
8 and 4, Squad, Signalling Section and Recruite. 

Tuesday, December 7th.—School of Arms with Architecte' 
Corrs, 6 to 8 p.m. 

Thursday, Dacember 9th.—Sections 1 and 2, Shooting. 

Friday, December 10th.—Sections 8 and 4, Technical ; Sections 
1 and 2, Squad. Signalling Section and Recruits. 

Saturday, December llth.—Instruction Class at 2.30 p.m. 

Sections for Technical Parade at Headquarters, London Elec- 
trical Engineers, 46, Regency Street, S.W. ` 

Sections for Shooting Parade at Miniature Ranges. 

Unless otherwise ordered, all Parades at Chester House. 

Train on Saturday for East Putney on District Railway, leaves 
Mansion House Station at 2.22 p.m. 


E. G. FLEMING, 
Company Commander and Acting Adjutant, 


3RD BATT. (OLD Boys) CENTRAL LONDON REGIMENT (Үошох- 
TBEBS).—Battalion Orders by Colonel В. G. Grant (Officer Com- 
manding), Thursday, December 2nd, 1915 :— 

Week-end Parades,—Saturday.—Field Operations. Parade at 
Baker Street Station at 2.30 p.m. Detailed instructione will be 
sent later to officers concerned. The Commandant's Class will 
parade in the ante-room of the Officers’ Mess at 3.15 p.m. 

Sunday.—7 a.m., Reveille ; 10 a. m., Church Parade; 10.20 a.m., 
Parade under Company Comm uders. The Battalion will parade 
at 2 p.m. and march to the Hendon Aerodrome, where a demon. 
stration of fly ing will be witnessed, and it is hoped that a lecture 
will be given to the Corps. 

Winter Quarters,—A voluntary fatigue party is required for 
work on the winter quarters on both Saturday and Sunday next, 
the 4th and 5th inet. Members offering their services for this duty 
will report to the Camp Quartermaster at Wembley Park, at 2.30 
p,m. on Saturday and 10 a.m. on Sunday. . 

Musketry.—There will be no shooting at Acton on Saturday. 
the 4th inst. 

Bisley.—The range will be open all day for members of the 
Corps. Names to be sent in to Headquarters, as usual. Members 
going down in the morning should report to Sergeant Cotter at 
the barrier of No. 9 Platform, Waterloo Station, at 9.15 &m. 
Those unable to travel at that time should apply for travelling 
ене at Headquarters not later than 4 p.m. on Friday, the 

rd inst. 
A. G. Joiner, Major and Adjutant, O. B. C. 


What a Big Concern Can Do.—In the course of 
а recent address on Modern Tendencies, Mr. T. N. Vail, president 
of the American Telephone and Telegraph Co., referred to the recent 


development of the telephone, culminating in trans-Continental . 


telephony, and pointed out that this achievement would not have 
been possible except in the hands of a single concern with ample 
resources, In the same way wireless telephony has been developed 
by the Bell company until conversation has been made possible over 
а distance of 4 000 miles; this also could never have been accom- 
plished by any number of small unassociated companies. Inci- 
dentally, Mr. Vail said: Talking over the wireless is like talking in 
a boiler shop; earth currents and electrical disturbances which 
sweep through space аге picked up by the wireless antenna and 
translated int? noire by the delicate receiving instruments. These 


. Storms are the bete noire of the wireless, whether telegraph or 


telephone, and for months at a time they will be so continuous 
and so serious as to make wireless communication over grest 
distances impossible and over short distances extremely difficult. 
There were the same difficulties in the early development of the 
telephone. The grounded telephone wires, acting as do the 
апќепо: of the wireless station, picked up these same currents and 
translated them into noise. Some may remember that theee 
noises in early telephone times made conversation always difficult 
and sometimes impossible. The noises caused by earth currents 
were gotten rid of by making the telephone circuit of two wires 
entirely insulated from the earth. The atmospheric disturbances 
still remained, but were neutralised by transposing the two wires, 
or virtually twisting them, and in this way the regular telephone 
ecnversational current was given &noiseless path. What device 
will be possible to neutralise the effect of these electrical storm 
disturbances on the antenna: of the wireless is yet the problem of 
the future. — Telegraph and Telephone Aye. 


Lighting National Colours on Neutral Ships.—The 
proper lighting of the names and national coloura of neutral ships 
is a matter of importance now that nights are long and dark, and 
occasional U-boats still seek anything which floats as prey. 4 
satisfactory solution to the problem is easy where ships have 
electric lighting plant installed, aud in other cases acetylene pro- 
jectors are used successfully to illuminate those parts of the ships 
sides on which name and flag are painted. According to SchH bau. 
a Scandinavian electric sign company is supplying luminovs letters 
for mounting along the centre line of а veseel over ita deck struc- 
tures, so as to be visible on either bow. The bodywork of the 
letters is of strong zinc sheet. and the glaes panels are reinfor 
by wire netting. Each letter stands about 1 metre high, and con- 
tains a 50-c.r. electric lamp or gas burner. The cost of each letter, 
erected ready for use, is given at £3 ба, for electric light, and 
£4 $a. for gas. Tungsten lamps can be used in the electric lantern: 
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Maturing Wine by Electricity.—Some years ago we 
described an electrical process which had been tried in France for 
giviog raw wine and spirits the properties they acquire by being 
kept fora number of years. According to the Daily Mail, it is 
olaimed that a successful process has been devised by Prof. Charles 
Henry, who is able in a few minutes to convert whisky three years 
old into a mature whisky pronounced by experts to be at least 12 
years old. Burgundy is already being ripened and matured by 
this process in France, and succesaful experiments have recently 
been made with beer and essential oils. - | 


Electric Cooking in American Apartment Houses. 
—The Electrical World recently contained some interesting data 
on the subject of electric cooking in situations where it is used 
exclusively. | 

In a Baffalo apartment house 95 electric ranges аге in daily use; 
data is given for four mouths during which time the number of 
families reporting increased from 23 to 44, and the average cost 
for lighting and cooking ranged from $2°31 to $2°51 per month. 
A single moter tariff was in use, the charge for the first 15 units 
being гоа per unit, next 30 units, 5 cents, and all over, 14 cents: 
per unit. 

Figures for a tenant in an apartment house at Great Falls, 
Mont., show a monthly cost per person (seven in family) varying 
from 826 to $42, with electricity at 3 cents per unit; similar 
figures for a Great Falls residence (seven persons) show a monthly 
cost per person of from $ 30 to $49. 

For families of three to six persons in Salt Lake City, the aver- 
age cost per day per person varies from 1'3 to 3 3 cents, with energy 
at 3 cents per unit. 

An instructive table giving data relating to four apartment 
PETER installations using 83 Simplex Heating Co.'s ranges, is as 

-follows :— 


| Maxi- 

Kw. -r mum 

per No. Rated mum load, 

Location. person of г load de- rated 

er ranges. EW. mand, load 

ay. KW, in per 

cent. 
Worcester, Mass. 0°93 16 71 13 5 17:60 
Great Falls, Mont 12 21 | 11026 13'5 12 35 
Salt Lake City, Utab| 0°85 24 77 118 15 00 

Anaconda, Mont 0°97 22 | 93 — m 

Average... 0°96 — — 12˙8 15 


The data given are sufficient to enable conclusions to be drawn as 
to average results in American practice. 


British Association, 1916.—At a meeting held on 
November 24th, the Newoastle-on-Tyne City Council formally 
resolved to invite the B.A. to meet there next year on lines similar 
to those adopted at Manchester this year. 


Russia's Proposed Electricity Tax.—A Congress has 
been held on the proposed taxation of electricity in Russia. Mr. 
A. J. Nikolaienko, Temporary Director of the Ministry of Finance, 
who presided, spoke briefly on the history of the proposition. The 
meeting had before it the projet de loi, prepared by the Chief 
Department of Indirest Taxes, with an explanatory report. On 
the question of the desirability of taxing electric current, the 
representatives of electrotechnical science and industry observed 
that in view of the necessity to obtain money they were prepared 
to recognise the taxation of current required for lighting. Some 
of them agreed also to taxation of power for tramway systems, 
but in the case of current for industrial purposes, it was considered 
that such а tax might be a burden, both for the existing electrical 
industry and for the industries themselves that used the current аз 
a motive power. 
Taxes, S. S. Chripunoff, said that the projet de loi empowers the 
Ministry of Finance to reduce the rate, or even to grant complete 
exemption in suitable cases where the imposition of a tax would 
be burdensome. Prof. P. P. Migulin said that to tax electrical 
energy was necessary from a financial point of view, the more во 
that this tax did not so much affect the industry itself as the 
consumers. Prof. M. I. Bogoliepoff said that at present this ques- 
tion should be decided from another point of view. The country 
was on the eve of the introduction of new taxes, and there was no 
free choice, The whole question resolved itself into this—could 
they stand a new tax or could they not? The meeting had not 
discovered anything contrary to the latter. Referring to the 
effort in England, where similar taxes were always considered in 
the light of the necessities of industry, Prof. M. I. Bogoliepoff 
further observed that in the new taxes recently introduced into 
England for a colossal sum, the Chancellor of the Exchequer had 
said that at a certain point it was impossible not to ignore the fact 
that a certain amount of injury accompanied the operation of 
taxes on industry. In England they did not hesitate to tax motor 
spirit ; that was to say, in a certain case they taxed motor power, 
and in the motives and measures of the English fiscal policy they 
might find pointers for Russia, whose financial needs were con- 
siderably greater than Those of England. In fnrther discussion, 
the question of the technical effects or otherwise of a tax were 
comprehensively considered, and a further consideration was given 
to the proposed statutes regulating the new tax, and several changes 
` were made in the text of the projet dé loi, | 


` 


The Direotor of the Chief Department of Indirect . 


. the voltmeter the calculation was made. 


Nearly a “Dead” Short-Circuit.—A_ street- railway 
inspector was testing some trolley insulators suspected of being 
defective in their insulating qualities. The test was made іп a 
car barn with a wooden floor by placing each insulator in series 
with a voltmeter, and from the reading and known resistance of 
A file was used to clean 
the metal work so that a good contact could be made. The 
inspector held the trolley connecting wire and touched it against 
the insulators as the care required, while his helper held the 
ground wire, and being well insulated on the wooden floor, there 
was little danger. The tests were going along beantifully until 
the inspector failing to reach the file, the helper picked it up and 
handed it to him. The next second, both were fiat on their backe 
wondering what had hit them. In passing the file (which bad no 
handle) they had connected themselves across the 500-volt direot- 
ourrent circuit. The rest of the tests were conducted on the 
" gafety-first " prinoiple.— A. P. Connor, in Power. 


Estimating Distance at Sea,—In Valture, last week, 
an ingenious method of estimating distance at sea in fog or thick 
weather, devised by Prof. J. Joly, was described in the course of a 
report of the proceedings of the Royal Society. The method is 
based upon the different velocities of disturbances in different 
media. If aerial and submarine signals are simultaneously 
emitted at a lighthouse station or lightship, the lag of the aerial 
compared with the submarine sound is about 4°3 seconds to the 
nautical mile. Au approaching ship picking up the signals and 
measuring the lag to an error even of one second, becomes aware 
of her distance to less than one-quarter of a mile. Similarly, 
wireless signals and submarine signals, or wireless and aerial 
signals, may be used. If the faster-moving signals be sent out in 
groups, the individual signals being spaced at regular intervals— . 
say, of one second—and the slower moving signal be always 
emitted simultaneously with the first signal of a group, the 
navigator has only to count the faster signals until the slower 
signal reaches him, in order to estimate his distance from the signal 
station. In this case the signals themselves tell him his distance, 
and no actual time measurements are required on board ship. If 
vessels possess the means of emitting a loud and crisp sound signal 
which can be sent out simultaneously with a wireless or a sub- 
marine signal, the determination of distance rendered possible 
thereby, along with wireless information as to course and speed, 
will enable thenavigator on each ship to determine with certainty 
(1) whether there is risk of collision, or whether there is no risk, 
and (2) the point upon his own course, and the moment at which 
collision is threatened. The solution of the problem is bared upon 
the fact that at each instant the rate of mutual approach is the 
maximum if the ships are advancing so as to collide. A simple 
geometrical construction, which by its character is unlikely to 
involve error, enables the mariner to solve the problem immediately 
the signals are received. 


Aeronautical Production.—The Aeronautical Pro- 
duction Committee of the Aeronautical Institute of Great Britain, 
after closely investigating the causes at present retarding production, 
has evolved adequate methods whereby it can help to speed up the 
production of aircraft to the highest point, and is ready to com- 
mence its work. It states that a greater increase in rate of pro- 
duction than now obtaina can be achieved only by adequate 
organisation in directions beyond the sphere of the great aero- 
nautical work which is being actually carried on by the Govern- 
ment. To ran the whole work of organisation with full effect 
the Committee requires £5,000, and in order to obtain this the 
Executive Committee of the Aeronautical Institute invites 5,000 
suitable persons to become members of the Institute, at a sub- 
scription of one guinea each, or a smaller number to make 
donations. Ita address is temporarily at 39, Victoria Street, 
Westminster, 8.W., where all inquiries will be answered. 


Walford Bodie Prosecuted.—At the Birmingham 
County Court on November 29th, Abraham Weisenberg, a 
tailor's presser, sought to recover damages from Walford Bodie, 
music hall performer, for having administered to plaintiff a more 
powerful electric shock than he undertook to give, with the reault 
that he was knocked down, his right arm and hand were injured, 
his bodily health was impaired, and he lost seven weeks’ earnings. 
The olaim was made on the ground of the defendant’s negligence. 
The case was adjourned until April next. 


Corrections for the Hefner Lamp.— Recent researches 
carried out at the Laboratory of the Sohlieren Works of the Zurich 
Gas Undertaking by Dr. E. Ott, member of the International 
Photometric Commission, show that the illuminating power of 
the Hefner lamp is given by the formula— 

y = 1049 — 0'0055 + + 0'00011 (b — 760) | 
where у = the illuminating power in Hefner units = 1 when the 
atmospheric humidity = 8'8 J. and the carbon dioxide present 
amounts to 0°75 1. per m.“ of pure dry air, and the atmospherio 
pressure is 760 mm, ; 
г = volume of aqueous vapour in litres per m.? of pure dry air; 
and b = the atmospheric preasure. 


It will be noticed that no term appears for carbon dioxide ; it is 
assumed that observations will be made in well-ventilated rooms. 
in which the proportion of CO» present averages 0751, per m.“ 

of pure dry air. 
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Electric Heating and Electric Furnaces.— In his 
fourth lecture, on Friday last, Dr. Fleming dealt with aro furnaces, 
of which the first of commercial importance was that of Stassano, 
which was used for the production of special alloy steels. As this 
furnace was heated by radiation from the aro, in order to avoid 


contamination of the steel with carbon, the efficiency was very - 


low, the energy consumed in the reduction of 24 tons of steel 
amounting to 1,360 units per ton. This has been reduced in later 
designs to abont 900. The Héroult aro furnace, charged with 
liquid pig and pure scrap iron, had carbon electrodes, which were 
lowered upon the charge to start the arc, and then raised; the 
furnace consumed 800 to 900 units per ton of steel. The Keller 
furnace was an attempt to imitate the operation of the blast 
furnace in smelting iron ore, and was fed with iron ore, 
coke, and lime; 16 tons of pig iron could be produced 
for 2,292 units per ton. As the ordinary blast furnace con- 
sumes 16 cwt. of coke per ton of pig iron produced, of which 
6% owt. is required to deoxidise the ore, the greatest saving 
that can be effected by the electric furnace in smelting iron is 
94 owt. of coke per ton of pig, costing 88. a ton, so that in order to 
compete with the blast furnace, electrical energy would have to be 
supplied at d. per unit, or £1 per H.P.-year, about half the lowest 
price now obtainable. The only chance for electrical smelting, 
therefore, is where watet-power and ore are together and cheap, 
and 2055 із dear. The problem is being studied in Norway and 
Sweden. 

In the Girod furnace only one carbon electrode was used, iron 
electrodes being embedded in the floor of the furnace. A three- 
phase furnace had three electrodes, which formed a three-phase 
arc on the top of tbe charge, and additional electrodes were pro- 
vided outside the magnesite lining, which became oonductive 
when hot. Messrs. Verdon Cutts and Honlt designed an eleotro- 
Bessemer furnace, in which air was blown through the charge to 
oxidise the impurities. 

Pointing out the importanoe of employing electrodes of the 
most efficient dimensions, because they conduct heat outwards 
from the furnace, the lecturer described the original investigations 
of Mr. Carl Hering, who was the first to discuss the subject 
analytically, and showed how to arrive at the cross-section which 
gave the minimum loss of heat. 


Fatality.—At an inquest held at Skinningrove (Cleve- 
land) on Monday, the question arose as to whether the deceased, 
a Loftus mines electrician named Charles Markham, had died 
from electric shock. It was stated that deceased had been 
engaged in cleaning out the electric controller and a haulage 
engine, and started the machinery to test it. He placed 
his left hand on the outer casing of the motor, but 
almost immediately fell and groaned. When a doctor arrived 
Markham was dead. A witness, in response to questions, said he 
did not consider the outer cover of the motor dangerous. Mar 
was not wearing gloves. Dr. Donaldson said he found a mark as 
of a burn on the right wrist. The condition of the body was con- 
sistent with deceased having received a shock. The mine manager, 
Mr. Wm. Moore, said he thought the flesh would have been injured or 
burnt if deceased had hada shock. “ Death, probably from electric 
shook," was the verdict. 


Situations Vacant.—Assistant in engineering depart- 


ment (378.), for the Wolverhampton Union; shift engineer (32), 


for the Oldham Corporation electricity department; engineers, 
458. 6d. (7 days), for Н.М. Dockyard, Pembroke Dock. Particulars 
are given in our advertisement pages to-day. 


Converted Repair Shops.—Messrs. Rawlings Bros., 
Ltd., of Kensington, recently re-arranged the motor-car repair shops 
at the private mansion of a well-known public man for munitions 
making, and a very acceptable monthly output of shells will 
result. The owner of the mansion has two sons at the Front, but 
he is anxious to do more, hence, by the aid of the electrical 
installation, three screw-cutting lathes, drilling machinee, &c., are 
rendering a good account of themselves. Messrs. Rawlings ask all 
who have lathes or other machines lying idle to get into touch 
with them, so that they msy give them the benefit of their experi- 
ence in converting the above repair shops. 


Professional Classes War Relief.—On Wednesday, 
Thursday and Friday next week а Christmas in War Time" Sale 
will take place at the Albert Hall, on behalf of the Professional 
Classes War Relief Council ; it will be open from 1.30 to 10 p.m. 
on December 8tb, admission 5s, The entrance fee, which is 
reduced to 2s. 6d. on Thursday evening and Friday morning, and 
1s. on Friday evening, entitles the visitor to an article of the same 
value, Entertainment will be provided by well-known artistes, 
and many of the articles sold will be novel to this country, being 
made by Belgians who are occupying the I.C.8. premises at Hendon. 
Gifts for the sale should be addressed to the Gifts Secretary, Albert 
Hall, S.W. The articles will be useful Christmas gifte, at ordinary 
market prices. | 

The object for which the Council works, as we have previously 
explained. is most deserving of support, as many members of the 
professional classes have been very hard hit by the war, and are in 
great distress, 


Patents and Alien Enemies,—The Board of Trade 
has granted licences to Messrr. G. H. Forrester and G. Marsh in 
respect of patents Nos. 12,868-69-70, 1905, granted to Goldschmidt 
and Weber for detinning plates, 


Institution and Lecture Notes.—The Faraday 
Society.—On Tuesday, December 8th, the Society will hold а 
general discussion on The Corrosion of Metals, Ferrous aud Non- 
Ferrous,” at the Institution of Electrical Engineers. The dis- 

` oussion will be preceded by the reading of papers by Mr. Leslie 
Aitchison, Dr. O. H. Deach, Dr. J. Newton Friend, Mr. W. E, 
Gibbs, Mr. Bertham Lambert, Mr. Arnold Philip and Mr. S. Whyte, 
after which the subject will be open to general discussion. Those 
desirous of attending can obtain tickets on application to the 
Secretary, 82, Victoria Street, S. W. 


The Rontgen Society.—The Report of the Connoil for the 
year ended June 30th last shows that the memberehip bas 
increased, and the financial position of the Sooiety is satisfactory, 
The principal officers for the session 1915-16 are :—President, Mr. 


J. H. Gardiner, F.C. S.; hon. treasurer, Mr. d. Pearce; hon. secre- 
tary, Dr. R. Knox. 


Diesel Engine Users’ Association.—At the November meet- 
ing the subjects of income-tax assessment and allowance for 
depreciation, and the rise in the price of fuel oil, were considered, 
and the discussion on the subject of cracked and seized pistons was 
resumed. The next meeting will be held on Dacember 20th, 


Institution of Electrical Eagineers.—(StupENTs’ SECTION). 
The following arrangements are announced :— 


Thursday, December 9th, at 7.45 p.m., address on “ The Institution,“ J. E. 

Kingsbury, 
Wednesdays at 7.45 p.m.— 

December 15th: “The Aluminium Blectrolytio Arrester, with an Intro- 
duction oa Electrical Disturbances,” A. G. Ramsey. B. So. 

February 2nd, 1916, Tne Methods employed for the Wireless Commani- 
cation af Speech,“ Р. В. Coursey, B.Sc. ; 

February 16: : “ r'he X-Ray Tube and Modern Practice,” W. J. Jones. 

March lst : Discussion oa “ Suggested Applications of Scieno* to Warfare.“ 

March 16th : ** Long-distance Transmission Lines, E. T. Driver, B. uc. 

March 29th : Annual General Meeting. 


A meeting of the Manchester Local Section was held on 
Tuesday, when Prof. A. B. Field read his paper on Some Diff- 


oulties in the Design of High-speed Generators,” and a discussion 
followed. 


N 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electrio tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements 


Central Station Officials.—Mr. ЇЧ. W. PRANGNELL, 
distributing engineer with the роза Electric Supply 
Co., Ltd., has obtained a temporary lieutenant’s commission 
in the R.N.V.R., and is taking up duties in the electrical 
department of H.M.S. Vernon. 

rby Corporation Electricity Committee has appointed 
Messrs. G. J. ScalE and W. L. LETCHFORD, switchboard 
attendants, as junior charge engineers, at £190 a year, and 
Mr. C. Pearce as switchboard attendant. 

Mr. С. D. Vickers has resigned his position as managing 
engineer of the Banbury & District Electric Supply Co., Ltd., 
in order to take up a position as resident engineer under the 
Shropshire & Worcestershire Electric Power Co. at their 


Dudley station. He was presented by the staff of the Banbury 
Co. with a case of ‘pipes. 


Tramway Officials —Mr. T. HANLON, of the staff of 
the Isle of Thanet Tramway and Lighting Co., Ltd., who is 
leaving to take up a position on the Oxford Tramways, has 
been presented by the staff with an inscribed brass hall gong 
and a pipe and tobacco pouch. 


General.—The Foreign Office, in its report on the 
attack on H. M.. Consul and the British Colony at Shiraz, 
Persia, states that on November 10th the Persian gendar- 
тепе suddenly seized, without any warning, Н.М. Consul, 
the superintendent of the Indo-European Telegraph Depart- 
ment, and others. The wife of the telegraph superintendent 
subsequently arrived at Bushire under escort of gendarmes. 
The gendarmerie. who hold Kum (70 miles south of Teheran) 
in the interests of the Germans, have cut the line of the Indo- 
European Telegraph Department to the South. Mnt 

At a smoking concert held at the South Lancashire Tram- 
ways Company's Social Club, Howe Bridge, last week, pre- 
sentations were made to беги. E. HERBERT, Pte. 
McGuinness, Pte. Harry SMITH, and Pte. GEORGE SMITH. 
four former employés of the company who have returned from 
the Front wounded. Mr. E. H. Edwardes, general manager, 
handed over the gifts, which took the form of cigarette cases 
and pipes. | | 

Alderman WM. 'THoMrsoN has been appointed chairman e! 
the Blackburn Electricity and Tramways Committee, an 
Councillor C. HÓ1GHAM vice-chairman. | 

Mr. F. Н. Brouce-Dunpas, at present erector-in-charge with 
the General Electric Co., Ltd., at Witton, has been appointed 
power-house superintendent for the Orgreave Colliery, of the 
Rother Vale Collieries, Ltd., Treeton, near Rotherham. 

Alderman Dunoan Watson has been re-elected chairman o 
the St. Marylebone B.O. Electric Supply Committee. 

. G, S. НЕМЕ, A. M. I. E. E., chief assistant to Mestre 
Kelsall & Parsons, engineers, Glasgow, has been gazet 


Lkw. 
„ 2 
s — 
7 Ne — — т 


Ja. 77. No. 1,984, Dacus 8, 1915.) THE ELECTRICAL REVIEW. 


725 


— 


second-lieutenant to the 3/ 3rd Highland Howitzer Brigade, 
R. F. A., at present stationed at Greenock. 

It is announced that the Board of Trade has appointed Mr. 
R. W. DALTON, of the Commercial Intelligence Branch, to be 
7 mae Commissioner in New Zealand, in succession to 

r. W. G. 
missioner in South Africa, Sir R. Sothern Holland, who hes 
hitherto held that appointment, being now engaged under 
the Ministry of Munitions. 


Mr. W. T. TAYLOR, to whom we referred a fortnight ago, 
has lately returned from Bolivia, South America, and has 
‘been gazetted a captain of the 1/12th Loyal North Lancs. 
(Pioneer) Regiment. Captain Taylor saw active service in 
the Bechuanaland Expedition and the South African war, and 
he holds medals with eight clasps aggregate. 

Councillor RicHARD Mayne has been appointed chairman 
of the Newcastle-on-Tyne Tramways Committee, and Coun- 
cillor A. M. SUTHERLAND vice-chairman. 

According to the Melbourne Age, the Victorian Railway 
Commissioners have engaged the following officials in connec- 
tion with the inetallation of automatic signalling on the 
suburban railways, men holding the requisite qualifications 
not being obtainable in the Commonwealth :— 

Mr. G. H. Wion, who was formerly. emploved bv the Pennsylvania Rail- 
баа Co., at New York, as an engineer in connection with its power and 
automatic signalling systems, was engaged in July, 1914, as assistant signal 
engineer for a term of five years. 

Mr. C. W. Prescott, who was dispatched by Mr. Merz to Melbourne in 
connection with the installation of automatic signalling, has had experience 


on the London underground railways, and was in February last transferred to 
the service of the Commissioners for a term of three years. 

Mr. T. Kittredge was recently engaged in the United States for a term of 
three vears as a track circuit designer draughtsman, and is now on his way 
to Melbourne. 

Mr. W. J. Huggins was formerly assistant inspector of signals and tele- 
eu on the Metropolitan Railway, London, and was engaged in December, 
914, for a term of five years as a signal foreman in connection with the 
installation of power and automatic signalling. Mr. Huggins was also 
required by the Commissioners for the instruction of the fitters who will be 
utilised on this class of work. 


Messrs. E. R. Fox and F. R. Wilson were also engaged in England in 


September, 1914, as electrical fitters in connection with the installation of 
automatic signalling. y 


Mr. J. Rist, formerly of the Central London Railway, who has had experi- 
ence as an instructo? of motormen, was engaged in October, 1914, to train the 
motormen, guards, and other employés who will be required to operate the 
electric trains. 

The employés of the Electric Construction Co., Ltd., of 
Wolverhampton, have presenfed a purse of Treasury Notes to 
Mr. 8. ANTWIS, who is leaving the staff after 32 years’ service. 

Mr. Е. GREERE HowanD, A. M. I. C. E., electrical engineer, of 
Berners Street, W., was on Monday elected chairman of the 
а Lighting Committee of the Hampstead Borough 

ouncjl. 


Roll of Honour.—Lance-Corporal GEoRGE H. Bap- 
HAM, let North Midland Division, Royal Engineers, late chief 
assistant to Messrs. S. Thomas Pemberton & Co., of Birming- 
ham, was killed in action on October 12th. 

Sergeant J. H. Hopges, of the 8th Battalion Lancashire 
Fusiliers, formerly employed at the British Westinghouse 
Works, Trafford Park, has been wounded at the Dardanelles. 

Sapper Harry THorre Lees, of the Royal Engineers, has 
been killed by a sniper in France. Deceased, who-was 23 
years of age, was prior to the war in the employ of the Staly- 
bridge Joint Tramways and Electricity Board. 

Mr. ALBERT SCHLOESSER, who was with the British Westing- 
house Co., Trafford Park, is officially reported missing. Не 
was wounded in France some months ago, and nothing has 
since been heard of him. Prior to the war he was in Canada, 
and he joined the Canadian Scottish. 

Sapper JOHN FREDERICK ВЕХЕҮ, of the Royal Engineers, who 
hae fallen in action in France, was a railway electrician. 

Lance-Corporal W. A. SurrH, of the 2nd Queen's Regiment, 
who has been killed in action at Loos, France, was prior to 
the war on the staff of Mesars. R. W. Blackwell & Son, Ltd. 


Lance-Corporal H. Wise, of the 7th South Staffordshire 
Regiment, who was prior to the war engaged at Rugby with 
the British Thomson-Houston Co., Ltd., has been j* 
action at the Dardanelles. 

Company-Sergeant-Major LIxDSAx, of the 1/4th Loyal North 
Lancs. Regiment, who wae prior to the war on the staff of 
the United Electric Car Co., Ltd., of Preston, has been 
awarded the Distinguished Conduct Medal for conspicuous 
bravery in France. ( 

Gunner W. BILLINGHAM, of the Royal Field Artillery, who 
was prior to the war engaged in the winding department of 
the British Thomson-Houston Co., Ltd., of Rugby, has died 
from wounds received in action at the Dardanelles. 

Mr. WILLIAM OAKLEY GARRETT, who was killed in the battle 
at Ctesiphon, was employed, prior to the war, in electrical 
engineering work in India. 

Municipal electrical men will have learned with regret that 
Sir John and Lady Courtis, of Llandaff, Glam., have suffered 
the loss of their eldest son, Captain J. Н. Courtis, he having 
been killed in Mesopotamia, November 22nd-24th, at;the age 
of 27 years. 

Bombardier A. E. ELLIS (46.446), 106th Brigade, R. F. A., 
who has been awarded the Distinguished Conduct Medal, 
was before the war a clerk in the gutta-percha department at 
the works of the India-Rubber Co., at Silvertown. The official 
report reads: ‘‘ For conspicuous gallantry on September 25th, 


Wickham, who is appointed Н.М. Trade Com- 


led in 


1915, near Vermelles. He displayed great courage and re- 
source in repairing telephone wires in 17 different P aces, thus 
enabling communication to be kept up. This work he did in 
the open, and under & very heavy shell fire." 


Obituary.— M. ADOLPHE GREINER.—We deeply regret 
to learn of the death of M. Adolphe Greiner, director-general 
of the famous John Cockerill Co., and president of the Iron 
and Steel Institute, which occurred at Seraing, Belgium, on 
November 20th. M. Greiner, who was 72 years of age, joined 
the Cockerill Co. as engineer-chemist when he was 21 years 
of age. Since 1887 he has been director-general of the,com- 
pany. Readers of the ELECTRICAL REVIEW have been made 
familiar through our own articles, and through papers read 
by M. Greiner before the Iron and Steel Institute, and pub- 
lished in our pages, with the important pioneering work for 
which he was responsible in connection with the utilisation 
of blast furnace and coke oven gases, and in the employment 
of electrical transmission in steel works. The Times states 
that he was among the first to adopt Parsons turbines on the 
Continent. Engineering, in à brief reference to his death. 
recalls that the Seraing works were invested by the German 
armies in August last year. At the time of the last meeting 
of the Iron and Steel Institute, at which he was to have pre- 
sided, it was announced that he was practically a prisoner in 
his own housé, having fallen ill through etrain and worry. 

MR. G. CLARRSON.—The death is announéed of Mr. George 
Clarkson, who had been in charge of the electricity plant at 
Thurland Castle, Tunstall (Lancs.). 

Mr. Н. C. Donovan.—We regret to record that the death 
occurred on November 98га, at Blackheath, at the age of 75 
vears, of Mr. Henry Cornelius Donovan, M. I. E. E., late of 
the Telegraph Construction & Maintenance Co., Ltd. 

We tender to Mr. A. M. бплАВ, M. Inst. OC. E., our sincere 
sympathy on the death of his wife, which occurred at Waddon, 
Surrey, on November 29th. i 


Wills.—The late Major H. R. CHAPMAN, a director 
of Clarke, Chapman & Co., Ltd., left £17,389. 

The late Mr. Epwin Danks, of E. Danks & Co., boiler- 
makers, Oldbury, left £33,192 gross. | 


NEW COMPANIES REGISTERED. 


Quasi-Arc Co. (France), Ltd. (142,217).—This company 
was registered on November 23rd, with a capital of 45,000 in £1 shares, to 
cerry on in France or elsewhere the business of consulting, civil, chemical, 
electrical, mechanical, and marine engineers, draughtsmen, manufacturers of, 
agents for, and dealers in machinery, tóols, implements, appliances, and 
commodities of all kinds, etc. The subscribers (with onc share each) are: 
A Tiano, 64, Warnford Court, E.C., commission agent; A. Cars, 59, Mark 
Lane, E.C., merchant, Private company. The number of directors is not to 
be less than two or more than four; the subscribers are to appoint the first. 
Qualification, 250 shares. Registered office: Caxton House, Westminster, S.W. 


Tredelect Engineering Co., Ltd. (142,245).—This com- 
pany was registered on November 25th, with a capital of £3,000 in £1 shares 
(1,000 six per cent. pref), to take over from Н. C. H. Smyth, of 11, Linden 
Arcade, High Road, Chiswick, the benefit of a certain existing invention 


‘relating to improvements in or relating to clectric generators for lighting 


mechanically propelled vehicles, to carry on the business of electrical and 
general engineers, suppliers of electricity, etc. The subscribers (with one sharé 
each) are: H. C. H. Smyth, 14, Foster Road, Duke's Avenue, Chiswick, W., 
electrical engineer; Н. А Bartlett, 31, Albert Road, Regent's Park, N. W., 
contractor. Private company. The number of directors is not to be less than 
three or more than five; the first are H. C. H. Smyth, H. A. Bartlett, and 
С Е. A. Norman. Registered. office : 11, Linden Arcade, High Road, 
Chiswick. 


CITY NOTES. 


Allgemeine Elektricitats Gesellschaft. 


As a result of the war the directors of the A.E.G. state 
that they refrain from giving details of the manufac- 
tures during the year ended with June 30th, 1915, and 
the annual report is, therefore, much shorter than has 
been customary in former periods. It states that the work- 
shops were well employed on articles of peace and war, and 
were available to a wide extent for the defence of the country. 
It was not always possible to obtain appiopriate compensa- 
tion in the fixing of sale prices for the considerable rise in 
wages and in raw materiale, especially. as the prices agreed 
to were confronted with greater wear and tear of the 


machinery and machine tools. The quick and extensive pro- 
vision of workshops and equipment rendered it possible to 
effect the transformation in working. The company was, 
consequently, able to undertake orders for airships and muni- 
tions, particularly shells, fuses, cartridges, and grenades, and 
extensive light and power installations for the Army authori- 
ties and for chemical and powder factories had to be carried 
out.  Lerge guarantees in the form of allocations to the 
reserve funds had been made for the undertakings in and 
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debts due from hostile countries and across the sea. The 
A.E.G.—Union Electrique, of Brussels, had been able to pay 
6 per cent., which was, approximately, the same as in 1913-14; 
the Italian A.E.G.—Thomson-Houston Co., had again paid 6 
per cent.; and the A.E.G.—Union Elektrizitats Gesellschaft, 
of Vienna, 4 per cent., as against 8 per cent in 1913, and the 
company was well occupied at present. The branches in 
Scandinavia, Switzerland, Spain, and Holland had carried on 
business satisfactorily. 

The central station department received a considerable share 
in the contracts for the nitrate and nitrogen installations 
required by the Government, the Elektro-Nitrum Gesellschaft 
having given to the company an order for the entire equip- 
ment of two nitric acid factories. In addition, the Elektro 
Werke had ordered a complete great power station of an 
initial capacity of 185,000 Kw., which would be the largest 
station ever built in Germany at one time. ‘The Bavarian 
Nitrogen Works Co. had contracted for the transmission line 
between the power station of the A.E.G.—the Elektro Werke 
—and the first-mentioned company's chemical works, whilst 
the A.E.G. had also undertaken to furnish a great switch 
installation in Upper Silesia and a transmission line between 
the chemical factories there and the power station of the 
Silesian Electricity Works. Among the orders received from 
abroad is mentioned one for the delivery of two turbo-dynamos 
of 12,000 kw. for an overland station to be erected at a 
colliery. In the case of the railway department, the report 
states that the shops were engaged on the comprehensive 
works for the A.E.G. High-speed Railway, of Berlin, and the 
completion of the State railway sections between Lauban 
and Konigszelt and Halle and Merseburg, and the delivery 
had taken place of three locomotives out of the 27 on order 
for the Halle line. The Hamburg Elevated Railway would 
be completed in the current year; but owing to the war it 
had not yet been possible to put in hand the extensions which 
‘were subsequently contracted for. The business in tramways 
had been essentially limited to the delivery of renewal parts. 
The accounts show the following figures in comparison with 
those for the preceding year:— | 


1913-14. 1914-15. 

Share capital ... 1,150,000 47,750,000 
Brought forward M 36,000 36,000 
Gross profits 1,182,000 1,544,000 
General expenses. - 73, 77,000 
Taxes " pos 125 ... 106,000 146,000 
Interest on loans T е6 — — „ 
War allowances _... M т — 230,000 
Depreciation ... Bist w T 44.000 44.000 
Net profits 8 МЕ .. 908.000 1,020,000 
Bonuses to staff and employés ... 60,000 15,000 
Pension fund id - E 50.000 75,000 
Dividend ке m Ве .. 775.000 852.500 
Dividend per cent. o 2 10 11 

Carried forward _... ie: 36.000 35,000 


Before the balance of profit and loss was struck the sum 
of 4103.000 was written off for depreciation of investments, 
the total of which stood at £2,843,000 on June 30th, as com- 
pared with 42.828, 000 in the previous year. Among these are 
sums of £300,000 representing subscriptions to German war 
Joan, and 1,000.000 crowns (£41,666) to Austrian war loans, 
which have been considerably increased in the new financial 
year. The depreciation stated in the table refers to the 
customary 2 per cent. set aside for buildings, whilst the 
additional machinery and machine tools have been fully 
written off, as in previous years, in some undisclosed form, 
во that the machinery and machine tool accounts appear in 
the balance sheet at the nominal figure of one shilling for 
each works. The bank credit on June 30th, 1915, is claimed 
to have amounted to £4,531,000. as contrasted with £3.848,000 
on the corresponding date in 1914. but the payment of claims 
which has been effected by the Berlin Electricity Works Co. 
in the meantime has raised the balance at the banks to 
£5,165,000, as was recently reported. Тһе stocks of raw and 
semi-finished materiale and of manufactures. together with 
the installations. etc., in hand, represent £4,670,000, as com- 
pared with £4,621,000; the reserve fund remains unchanged 
at £3,678.000, and the contingency reserve at £939,000, whilst 
the pension fund is set forth at £758,000. 


International Light & Power Co., Ltd. 


Mr. F. Hott presided. on Monday, at a meeting of the share- 
holders, held at 9, Cloak Lane, E.C.. for the purpose of 
considering the report and accounts which will be submitted 
at the annual meeting to be held in Toronto on December 90th. 

The CHAIRMAN reminded the shareholders that the three 
properties operated bv the company were the Venezuela. Elec- 
tric Light, the Merida Electricity, and the Parana Light and 
Power Companies. The period covered by the accounts, which 
were to June 30th last, had been one of unprecedented up- 
heaval in the economie and commercial life of the world, and 
their interests had, he said, been affected even more perhaps 
than those of similar undertakings. due to the fact that their 
Merida property was not only subiected to the effects of the 
European war, but suffered also from the dernoralisation of 
business and finance during the Mexican revolutions. The 
cost of coal at Merida had been high. due to the great scarcity 
of shipping. A portion of the fuel used was wood. aud this 


^ — 


also had been extremely difficult to obtain on account of 
labour troubles and the reduction of railway facilities. It had 
required almost superhuman efforts at times to keep the plant 
supplied with sufficient fuel to maintain operations, and they 


_ were deeply indebted to Mr. Julius, who agreed to go to 


Merida at a most critical period, and the local manager, for 
obtaining some profit from the undertaking, and for safe- 
guarding their interests throughout a year of very grave public 
disorder and difficulty. The depreciation of the Mexican 
currency continued. The par value of the Mexican dollar 


was 24d., but at the beginning of the fiscal year this value had 


fallen to 15d., and it had since still further depreciated to, 
approximately, 3d. The results of this depreciation were far- 
reaching; wages and salaries, and the cost of all imported 
supplies increased, and the value of currency earnings from 
the sale of electric lighting and power was greatly affected 
when converted into sterling for the purpose of remittance. 
The highly efficient Swiss generating machinery urgently 
required for proper development at Merida, and purchased for 
that purpose before the outbreak of war, was still, unfortu- 
nately, in the hold of a German tramp eteamer that had 
taken refuge in a neutral part. He believed they were now 
past the most critical period in Mexico, and with the present 
more peaceful conditions the town of Merida, and with it their 
property, should quickly recover prosperity. Conditions in 
Caracas, the field of the Venezuela Electric Light Co., had 
been as normal as could be expected, considering the effect of 


the war on general trade conditions, and the currency being 


on a gold basis there had been no depreciation in the value of 
remittances. Another advantage in Caracas was that the 
electricity they distributed was principally generated by means 
of water power, and, consequently, the high prices ruling for 
fuel in all parts of the world had not affected the financial 
results. That was an example of the advantage that a holding 
company like the International enjoyed in abnormal times 
by having widely separated geographically the businesses 
which it controlled. The Parana Light and Power Co. was 
affected to some extent by the general feeling of uncertainty 
that followed the outbreak of war. A reduction of earnings 
resulted for the last four months of 1914, but this was more 
than compensated for by increased business during the first 
six months of 1915. The company supplied both gas and elec- 
tricity, and as the cost of generation was largely that of fuel, 
the production costs had been affected by the increased price 
of coal. Economies, however, had been effected in other 
branches of expenditure, and the result of the year’s work 
bad been slightly better than for the previous year. The 
total revenue received from the subsidiary companies amounted 
to £28,554, of which debenture interest absorbed £15,000, 
administration expenses £1,869, interest £1,412, leaving 
410.273 to be carried to the balance sheet. The 6 per cent. 
preference share dividend required £12,328, and reduced the 
balance brought forward from last year by £2,055. Considering 
that so many companies had had to suspend payment of divi- 
dends since the war, the directors believed that the payment 
of the preference dividend in full would be particularly 
welcome to the shareholders at this time; therefore, in view 
of the substantial reserves and carry-forward of the subsi- 
diary companies, amounting to approximately £29,600, they 
decided to approve the last quarterly dividend for the year 
at the full rate, although the earnings for the year were not 
up to the mark they would have liked. As the Mexican ex- 
change, upon which so much of the profit of the Merida 
undertaking depended. might not recover as quickly as they 
could wish, they had decided, 5 developments, to defer 
the payment of further quarterly dividends during the current 
financial year. The position would be considered as soon as 
possible after the end of June next, when they hoped that 
they would be able to declare a final dividend for the vear. 
He concluded by proposing a resolution authorising the direc- 
tors to support the adoption of the annual report by proxies 
at the Toronto meeting. 


мин M. VouLES seconded the motion, which was 
carried. 


ee a ee ee 


German Electrical Companies. 


The Elektrische Licht und Kraft Anlagen, of Berlin, records 
net profits of £93,200 for 1914-15, as compared with £93,100 
in the previous year. It is intended to distribute 5 per cent., 
being the same rate as in 1913-14. 

The Baugesellschaft fur Elektrische Anlagen, of Aiz-la- 
Chapelle, which is associated with the Garbe-Lahmeyer Co., 
of the same town, reports net profits of £5,000 for 1914-15, as 
compared with £5,900 in the previous year. A dividend of 6 
per cent. has becn declared on the share capital of £50,000. 
being the same rate as in 1918-14. 

The Telefonfabrik А.С. vorm. Berliner, of Hanover, after 
placing £25.000 to depreciation in 1914-15, as against £10,000 
in 1918-14, reports net profits amounting to £101,000, as com- 
pared with £41.000. It is proposed to eet aside £25,000 as a 
war reserve fund, and to pay a dividend of 18 per cent., as 
contrasted with 10 per cent. in the, preceding year. 

The liquidator of the E H. Geist Elektrizitats Gesellschaft. 
of Cologne-Zollstock, which company resolved two or three 
years ago to wind up voluntarily, owing to losses incurred in 
endeavouring to meet the ruinous competition of the large 
manufacturing groups, reports а loss of £440 in the усаг ended 
with June, 1915, which has been defrayed out of the reserve 
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fund for liquidation expenses. As a consequence, the defici- 
ency of 424, on a share capital of £40,000, which was 
recorded at the beginning of the proceedings, has been carried 
forward without any change. | 
The report of the Elektrizitats Gesellschaft vorm. H. Poge, 
of Chemnttz, states that it was possible to continue full work- 
ing in 1914-15 within the limits of the reduced number of 
workers, to dispose of the manufactures at favourable prices 
on the revival of the demand in the months following the 
advent of war, and also to work off the stocks and market 
the output therefrom. After devoting £16,000 to depreciation, 
as against £16,000 in 1913-14, the accounts show net profits 
of £21,000, as compared with £20,000, and it is proposed to 
distribute 74 per cent., as contrasted with 4 per cent. in the 
preceding year, on share capital of £225,000. 

The directors of the Wotan Werke A.G., of Leipsic, report 
that after the outbreak of the war it was possible to maintain 
working with the reduced staff, although the company had 
chiefly to produce for stock. An active demand, however, set 
in several months later, which was met with the aid of the 
accumulated stocks, but the scarcity of labour prevented the 
company from participating in army contracts. The gross 
profits amounted to £20,000 in 1914-15, as compared with 
£8,000 in 1913-14, and the net profits to £10,000, as against 
£5,000. It 1s proposed to pay a dividend of 20 per cent., as 
contrasted with 15 per cent. in 1013-14, on an ordinary share 
capital of £40,000. 

e accounts of the Berliner Elektrizitats Werke for 1914-15 
show gross profits and balance forward amounting to £992,000, 
as contrasted with £1,164,000 in the previous, year, the work- 
ing results having been prejudiced by the diminution in the 
consumption through the war, the displacement in the ratio 
of the lighting to the power consumption, and the increased 
cost of working. The net profits, after defraying general 
expenses, interest charges, and depreciation to the amount of 
£249,000, as compared with £256,000 in 1913-14, are £426,000 
as against £567,000, permitting of the payment of a dividend 
of 9 per cent, on the ordinary share capital of £2,205,000, as 
compared with 12 per cent. in the preceding year. 

The report of the Elektrische Licht und Kraft Anlagen, 
A.G., of Berlin, which is an investment and underwriting 
company interested in various manufacturing companies in 
Germany, and in lighting and tramway undertakings both in 
Germany and in a number of other countries in Europe, has 
been issued for the year ended with September 30th, 1915. 
It states that the influence of the war brought about a 
diminution in the working results. In the case of the native 
electricity works—with the exception of those fn the vicinity 
of the war zone in Upper Alsace—which at first experienced 
& large decrease in the consumption. à gradual recovery had 
taken place, so that the consumption had now essentially 
reached the level of that prevailing before the war. The 
manufacturing concerns closely associated with the company, 
after declines at the beginning and after accommodating them- 
selves to the changed conditions, were at present satisfac- 
torily employed. The connections with the foreign under- 
takings had been rendered difficult in some instances, whilst 
those in Russia had been entirely interrupted since the 
outbreak of the war, It was assumed, however. that the 
works in operation before the conflict were continuing in 
regular operation, and the undertakings in course of establish- 
ment were brought to-a temporary standstill. After giving 
details of the various interests, the report contains the fol- 
lowing figures for the past two years :— 


1918-14. 1914-15. 
Share capital paid ... £1,500,000 £1,500,000. 
Loans T 1.893.000 1,873.000 
Gross profits 219.000 203,000 
General expenses 6.500 5,400 
Interest on loens Ir P з 67,000 88,000 
Net profits and balance forward ... 93.000 93.000 
Reserve fund з 8.400 8,400 
Dividend Ке 75,00 75,000 
Dividend, per cent. 5 5 
Carried forward 8.500 8,600 


— - = — — — 


Italian Supply Companies and the War. 


Tue unfavourable results experienced by the Unione Esercizi 
Elettrici, of Milan, in 1914-15 are attributed in the first place 
to the earthquake in Abruzzia, which caused serious damage 
in Aquila, Sulmona and other places in the province where 
the company supplies electricity, and induced the migration 
of a large portion of the wealthy population, and, consequently, 
a corresponding reduction in the receipts. Secondly, the war 
affected the results, as it terminated the custom of foreigners 
also on the eastern Riviera, as well as the visits of strangere in 
Stresa and Bavedo, and at the same time brought about a 
crisis in industries, such as the marble trade in Pietrasanta 
and Serravalla, those of asphalt and gypsum in the Abruzzi, 
and tha? of cement in Senigallia. In the third place, the 
entrance of Italy into the war had the direct effect of causing 
an extraordinary reduction in the consumption of electricity 
through the migration of the inhabitants from the districts 
threatened by the war. and the collapse of the visiting season 
on the sea coaet. In addition, the dearth of coal was seriously 
felt. whilst the Società per l'Utilizzazione dei Combustibili 
Italiani, in which the Union Co. is largely interested, will 


presumably soon be compelled, partly as a consequence of the 
war, to proceed with a scheme of reducing the ehare capital 
and other investments held by the Union Co, are also exposed 
to a depreciation of nfore or less extent. The company has, 
therefore, considered it prudent to set aside £12,000 aa 
reserve for the equalisation of possible losses, to place £8,000 
to the depreciation fund, and carry forward the net balance 
of £280, this result contrasting with a dividend of 4s. 9.6d. 
per share in 1918-14. A second company which has been 
adversely affected by the unfavourable situation is the Società 
Elettrica Milanese, of Milan, which has been compelled to 
reduce the share capital from £240,000 to £120,000. At the 
same time, the company. is to be amalgamated with the 
Società Veronese di Elettricita, which has a share р of 
£22 000, and is, consequently, to be raised to £152,000. 


Norwegian Hydro-Electric Works. 


THe report for 1914-15 of the Aktieselskabet Hafslund, of 
Hafslund, Norway, states that the great transformer station 
at Hafslund was extended during the year, and the double 
60,000-volt line Kykkelsrud-Vamma was continued to the new 
industrial distriet of the town of Frederikstad, whilst the 
extension of the Vamma power station was almost completed. 
The company, which is associated with the Siemens-Schuckert 
Co., earned net profits of £68,000 after making provision for 
depreciation to the amount of £8,000, and a dividend at the 
rate of 8 per cent. is proposed, as contrasted with 73 per cent. 
in 1013-14. During the year the share capital was increased 
from £247,000 to £961,000, one of the objects being to secure 
an interest of £228,000 in the Glommens Traesliberi Co. The 
Hafslund company’s works are entered at the value of 
£465,000, of which the hydro-electric works at Sarpsfos repre- 
sent £168,000. 


Mackay Companies.—The directors have declared the 
usual quarterly dividend of 14 per cent. on the common shares. 


* 


STOCKS AND SHARES. 


TUESDAY EVENING. 


The new French Loan became a matter of consequence to 
the Stock Exchange markets on this side for days in advance 
of its actual appearance. It placed an effective stop upon a 
sharp run up in Coneols which lifted the price from 584 to a 
couple of points higher, the rise evidently tempting holders 
to realise; and soine of the money, as City men know, was 
wanted for application to the new French Fives, so tempt- 
ingly offered. Speaking generally, however, there is a good 
deal of strength shown by most of the markets round the 
House; and although the boomlet in rubber shares quieted 
down with a reaction in the price of the raw material, busi- 
ness in this department is still active. 

Up to this evening, nothing fresh has transpired with refer- 
ence to the truth, or otherwise, of the rumours that led to so 
smart a rise in the prices of Underground Electric Railwaye 
issues. Many people hold that the company could easily 
modify its fares, on tubes and ‘buses alike, without any great 
hardship to the travelling public; and they explain the demand 
for the stocks by reference to the probable accuracy of this 
report. There are, however, other schemes in the air, which 
may have materialised before the end of the week; во it is 
scarcely worth while setting them out at length. The Income 
bonds have gained another couple of points, but even now 
the vield on them is high enough to be attractive to the 
speculative investor. Those who regard them as cheap point 
to the argument that, war or no war, London's demand for 
transport inust inevitably increase, and that the Underground 
Electric Railways has acquired such a monopoly as to make 
it practically secure against effective competition, so that the 
possible scaling down of the interest on the income bonds, 
say, for a year, must be followed by the full amount being 
distributed in normal times. The next report is expected to 
show that the £10 shares have earned a emall dividend, 
although only the optimists look for any payment to be made 
on these. The price has eased off to 38s. 9d., and the shilling 
shares reacted nearly ls. to 5s. 9d. middle. 

Following upon the attention drawn to Undergrounds has 
come a rally in the shares of the London & Suburban Trac- 
tion Co., the ordinary advancing to 3s. 9d., the preference to 
half-a-guinea, and the two debenture stocks to 60 and 80 for 
the 44 per cents. and the 5 per cents. respectively. The ordin- 
ary shares on the outbreak of war stood about 4s., and the 
preference at 118. 3d., but for many months the market in 

oth classes has been practically dead. London United Tram- 
ways 4 per cent. debenture stock is also finding some support, 
and stock has changed hands within the past few days at 51. 
The company continues to pay its interest. 

The British Electric Traction Co.’s arrangements for final 
amalgamation of the various stocks are expected to ba com- 
pleted very soon, and this should be of advantage to the stock- 
holders, inasmuch as it would naturally have the effect of 
making the new securities much more marketable than the 
present sextet. The 7 per cent. preference changed hands 
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last Friday up to 414; the preferred is quoted nominally at 11, 
and the deferred about 7. Metropolitan Electric Tramways 
44 рег cent. debenture stock stands in the neighbourhood of 
83, but has not been dealt in for a month; and the 5 per cent. 
debenture stock was last done at 81 about three weeks ago. 

There is little that is fresh in the way of news from Mexico, 
though the various stocks and shares connected with the 
Republic are holding their prices with marked firmness. The 
three bull points.in connection with Mexico are: (1) the 
official recognition of Carranza by the United States; (2) the 
work of the various committees formed to protect the interests 
of bondholders; (3) the probability of the currency question 
being taken seriously in hand. ‘There is not much business 
doing in any of the stocks, but the undercurrent seems to be 
a firm one; and it is not easy to pick up the better-class bonds 
at anything like quoted prices. 

The increase in the Shawinigan Water & Power Co.’s divi- 
dend from 6 per cent. to 7 per cent. had a stiffening effect 
upon the price, and, at the same time, has directed inore 
attention to the issues of the Cedar Rapids Co.—more parti- 
cularly the 5 per cent. first mortgage gold bonde—because the 
former company has a large interest in the latter, and is said 
to have been able to raise its distribution largely in conse- 

uence of the progress made by the Cedar Rapids concern. 

5 per cent. bonds stand about 92, with a coupon due on 
January Ist, so that the yield comes to about 5} per cent. per 
annum. 

The demand for bonds in the United States goes on increas- 
ing, and the securities of the best-class railroad undertakings 
are fetching fancy prices. Industrial bonds are also very firm. 
General Electric Co. 5 per cent. gold debentures have risen 
to 1023, and Shawinigan Water 5 per cent. first mortgage 


bonds stand at 104. Some of the others may be conveniently 


set out in a short table :— 


Bonds. Price. Yield. 
Consolidated Cities Light, Power & Traction £ s. d. 
Ist lien dus bs = m suo S4 6 9 6 
Consolidated Gas, Electric Light & Power, of 
Baltimore, mortgage debenture  ... . 92 5 8 6 
Mississippi River Power 1st mortgage ... . 86 5 16 0 
Pennsylvania Water & Power Ist mortgage ... 974 5 2 6 
Philadelphia Co. convertible gold debentures 95 5 5 0 


The above bonds all carry 5 per cent. interest. 


In the Canadian group, the Toronto Power Co. and the 
Winnipeg Electric Railway both have issues of 41 per cent. 
consolidated debenture stock, standing at 85, the yield on 
which comes to 54 per cent. | 


The electric lighting list shows only one alteration, a rise 


of 4 in City of London preference raising the price to 11, at 
which the return is just under 54 per cent. on the money. 
There is some demand for County preference, and the prefer- 


ence shares of the other companies are not difficult to place, a 


which is rather more than can be said of the ordinary shares. 


Brazilian Tractions have fallen another point to 564, Ше, 


Rio exchange dwindling a little day by day. At the same 
time, Brazilian securities are by no means unpopular, and 
not much buying would be required in order to put a better 
appearance upon the Traction market. The preference shares 
are still difficult to obtain. Anglo-Argentine Tramways deben- 
tures are good, and there is scarcely any floating supply of 
stock. The 5 per cent. debenture stock is hard to get under 
81; and evidently the speculative investor 1s attracted by the 
company's preference shares, for both issues are easier to sell 
than they are to buy. No changes have occurred in the 
British Columbia group. Victoria Falls ordinary shares are 
a good market at 7s. 9d., and the preference, at 18s. middle, 
кер steady. 
alf-a-dozen rises attest the attention paid to the telephone 
market by reason of the excellent returns to be obtained from 
its leading stocks. Globe ordinary and preference are parti- 
cularly firm. Eastern ordinary has gone up З points. Anglo- 
American deferred is steadily rising, and should touch 95 
before long, if the present demand is maintained. New York 
Telephone 4} per cents. are a trifle easier; and Marconi shares 
continue stagnant and neglected. There is very little doing 
in the shares either of the parent company or of its subsi- 
diaries. 
The manufacturing group as a whole is good, and British 
Westinghouse preference further improved upon their sharp 
rise of last week. In other cases, prices are decidedly firm, 
as the buyer finds when he attempts to pick up cheap stock. 
The rush in the rubber market is over for the time being, 
because the material went back to 3s. per lb. This has taken 
the glamour off the gamble: but, at the same time, every day 
furnishes its crop of good-class companies showing handsome 
dividends, and it is obvious enough that the results of the 
current year are not likely to fall behind those of the previous 
twelvemonth. In spite of the Excess Profits Tax, they ought 
in most cases to be substantially better. The armaments 
group is hardly moving, and copper shares are very quiet. 
The Broken Hill Mining group has received a strong impetus 
in consequence of the statement that the Australian Govern- 
ment has ordered that all contracta made with alien enemies 
before the war are to be regarded as null and void. This is 
considered tantamount to giving the various companies con- 
cerned with spelter, zinc, etc., the power to deal with their 
output indenendently of any fear of what might happen if. in 
doing so, they ran counter to the contracte which they had 
made previously with Germans and Austrians. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Hows Dnornicrrr Comramias, 
Price 
Dividend, Nov. 80, Rise or fall Yield 
1914. 191 


б. this week. рг. 
Brompton Ordinary  .. T eo 10 T} == 26 18 4 
on do, 8 Pref, ee ee : 1 — 7 d do 
aring Croes nary s oe — 
do. do. do. Pref, ee 4 3 — 6 0 0 
do. do. City Pre 6 ee ее 4 amex 6 8 7 
do. 4 Deb. ee [E ee ee 4 80 d — b 0 0 
Chelsea oe eo oe eo 0 Б 4% ; — 6 17 8 
do. 43 De з ee ee eo ee t 87 — 6 8 6 
City ot London ae ee oe 9 191 "TT 1 1 3 
do. do 6 рех cent. Pret. 6 11 + i 69 1 
do. do. 5 b. ee oe ee 5 100 — 5 0 0 
до. до. 4$ Deb. oe ee 44 96 к Б 6 0 
Oounty of London ee ee 0 0 7 10 — 4 0 0 
0. o. брег оеп}, Pref, .. 6 10} — 517 8 
do. А do, 1st Deb. ee 9 d 90 -— Б 0 0 
do. 0. ind Deb. ee ae B8 — Б 8 о 
Kensington Ordinary ве ee ee 9 6 — 7 10 0 
London Blectrie se ee ee ee 4 J d К — 8 8 4 
do. do. 6 cent. Pret. ee 6 -— 1 1 2 
м йо. T do, 4 eb. ee ee ae 4 Ti === о it : 
etropo tan ee ee ee ee — 
do. Bei cent, Pref, аа ai — воо 
до. b. ee oe ae 85 — 6 6 0 
do. Deb, oe ee oe 70 — b 0 0 
8, James’ and Pall Mall oe ee 10 d 6» — q 18 10 
do. do. do. 1 por cent, Pref. 7 6 == 616 8 
do. do. do. 88 b. ee ее B) 70 — b 0 0 
South London ae oe oe ee b 9i Р 6 19 0 
South Metropolitan Pref, rn. 7 1 — 6 14 0 
Westminster Ordinary eo ee es 9 — 6 18 6 
0. $$ Prej. ee oe ее & тт b 9 Li 
TELBGRAPHS AND TELEPHONES. 
Anglo-Am, Tel. Pref, .. =. .. 6 102 — 518 0 
do. Det. oe ee ee 14 22 + 3 6 1 1 3 
Obile Telephone ee ee ee eo 8 64 — 6 8 0 
Ouba ub. LJ ee ee oe ee 6 8 -— 6 E 0 
do et. e. ee ee ee 10 15 — 6 18 4 
Bastern Extension а - e 7 123 + à 8 12 0 
do. 4 [] ве 0 0 4 80 = 5 0 0 
Wastern Tel. Orx de.. 7 198 +8 6 4 0 
do, 84 Pref. .. os Ps 8) 06 — : 560 
do, 4 в oe oe ee 4 81 — 4 19 0 
Globe Tel, and T. Ord. .. — 6 10 +} % 92 
o. et. .. s» “a 6 1 + 514 3 
8. Nortbern Tel, е ee ee 99 кек 6 11 4 
Indo-Buropean .. ee T .. 18 46 xd — 618 4 
Marconi ee ee ee ee ee . 10 ц тт 5 6 8 
New York Tel. 44.. ae 3j "EE 101 — 1 49 1 
do. ef, ee eo 6 = 6 17 9 
Tel. B è Deb. ee oa oe ee tà 80 — 5 0 0 
United R. Plate Tel.. В d +b *719 1 
do. e ee ee 5 — 6 9 3 
West India and Pan. oe oe ee 1 № = 8 17 9 
Western Telegraph  .. e о 7 124 xd — *0 8 0 
0. Deb. ee eo C 4 — 6 0 0 
Hous Rans, 
Central London, Ord. Assented .. 4 + 3 518 6 
Metropolitan E #5 ee ee 1 257 + 2 5 0 0 
do. District .. .. o Ni 16 +1 Nil 
Underground Blectrio Ordinary  .. Nil 88/9 — Nil 
do. do. u A " ee ee Nil 5 9 — 1 Nil 
do. do. Income — 6 804 +2 *8 10 5 
Коашен Trans, &0. 
Adelaide Sup. 6 per cent, Pref, o 6 b == 600 
do. 6 b. ee эө ee 5 96 xd — 6 5 0 
Anglo-Arg. Trams, First Pref, — .. e 4 — 6 17 6 
do. 904 Pref, .. k 84 — 717 2 
do. 4 Deb. ee ee 4 76 — Б Б 8 
do. Deb. Ч 8 +1 618 6 
do. 6 b. ee ee 6 80 xd — 6 Б 0 
Beazil Traotions ee ee ee ee 84 -l 6 4 0 
Bombay Electrico Pret, ee ae ee 6 1 ете 6 17 1 
do. 4% Deb. oe ee 43 81 — 5 8 0 
British Columbia Elec. Rly. Pfce. .. 5 58 — 911 4 
do. do. Preferred.. — 87 — Nil 
do. do. Deferred .. — B8 — Nil 
do. do. Deb. , .. 4i 62 — 6 17 1 
Mexico se ee ee ee Nil 42 — Nil 
do. 5 per coent, Bonds .. — 44 — Nil 
do. 6 percent. Bonds .. — 44 — Nil 
do. Pref. ee ee ee Nil ` 42 — Nil 
do. Ist Bonds ee ees — 49 = — 
Maworacrorninag ÜomraNIBS. _ 
Babcock & Wilcox ee ee es 14 3 — 6 1 9 
British Aluminium Ord. a 0 6 1 == 414 1 
do. Pref. ee ee 6 1 — 6 9 9 
British Inéulated Ord. ee ee eo 16 1 — q 8 i 
do. Pref. ce ee eo 6 b, — 6 2 3 
British Westinghouse Pref. .. ^» % 877. 41- 716 9 
do. 4 Deb. oe oe eo МО 4 10 — 6 14 4 
do. 6 р. lien е . ee 6 101 — b 19 0 
Callenders .. $ З А . 16 104 — 7 2 10 
do. 5 Pref... ee ее ee 5 43 — 6 11 B8 
do. 4 Deb. os oo ee “a 85 те 5 6 0 
Castner-Kel Der .. oe oe ee 20 Rk та 6 8 0 
Edison & Swan, £8 pd. .. ө» os Nu 97 = Nil 
do. do. fully paid «s .. Nil 1 — Nil 
do. 0. 4 Deb. ee eo ee 4 51 -— 7 0 4 
do. do. 5 % Deb. ee ee 6 60 — B 6 B 
Electric Construction .. ... .. 6 14/- · — 811 6 
do. do. Pref, ee ee 1 19/9 — 1 1 6 
Gon. Elec. Pret. ee ee ее ео 6 еә 6 6 4 
Henle ee ee 0 ee 20 19 — 8 19 4 
do. 4 Pref, e ee ee 4 == 6 0 0 
le t ee ee oe ee 99 — 4 11 9 
India-Rubber ee ees ee eo b " -— 6 5 0 
Telegraph Con. - 90 81 — *à 1 6 


* Allowance made for dividends being paid free of income-tax. 


Patent Restoration, — An order has been made 
restoring Patent No. 24,539 of 1907, granted to Philip Francis 
Oddie, for Improvements in duplex pumping engines. 
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Fluetuatiens in November. 
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Heating Houses by Electricity in Sweden.—In 
Sweden, where the price of electrical energy is low, Hjelmar 
Lofquist, of Stockholm, is introducing an electric hot-water heat- 
ing system for houses of four to 10 rooms. A thermally insulated 

tank in which electric heating elements are installed is 

in the attic, and the water in this tank is heated at night, 
when the rates for electrical energy are low. In the morning the 
beating elements are disconnected by an automatic switch, which 
simultaneously starts a motor-driven water-circulating pump. 
Hot water is then conveyed through the pipes to the radiators 
mounted in the rooms to be heated, and thence it flows back 
through a common return pipe leading to a small tank in the 
cellar, from which it is pumped again to the upper tank. The cir- 
culation of the hot water is thus continuous, With a heat- 
insulated tank of 132 gallons capacity, and 1 Kw. in heating units 
in operation 10 hours per day, it is claimed the weter will absorb 
74,800 calories, an amount of thermal energy said to be sufficient 
to heat four or five rooms. The cost of heating a room by this 
method with electrical energy at 1 cent per Kw.-hour is given as 
: about 12 cents for a normal winter day. By changing the number 
of electric heating units in service the system can be adjusted to 
weather conditions. The system is designed for use only where 
the oost of eleotríc energy is low or where low rates can be obtained 
at night.— Electrical Werld. 


PA 
ELECTRICITY' IN AGRICULTURE : ITS 
NATIONAL ASPECTS. 


FoR some time past more than the usual amount of atten- 
tion in official circles has been devoted to the position of 
British agriculture, the necessity of increasing the production 
of food in the present crisis having become apparent even 
to the Board of Agriculture. 

Éxpert discussion has centred on the question of ways 
and means, which are obviously to a large extent beyond 
the scope of an electrical journal—not wholly so, however, 
as we hope to show later on. | 

The problem to be solved is more involved than might 
appear at first sight; whatever methods are adopted must 
satisfactorily meet the conditions, not only during the un- 
certain period of the war, bit after the war, when, no doubt, 
the competition of foreign produce will again be felt. 

This points to the necessity of avoiding artificial stimu- 
lants and subsidies as far as possible, and of securing 
permanent alleviation of the conditions which have enabled 
wheat or meat produced thousands of miles away to come 
all that distance, and yet be sold at prices which apparently 
offer no inducement to the British farming industry to 
extend its operations. Ina word, costs of production must 
be by hook or by crook come down to a lower level. 

We think it will scarcely denied that the British 


farmer, despite the good work undertaken by agricultural 


colleges, societies, Chambers of Commerce, shows, and 
similar aids to advancement, is still in the mass un- 
scientific, sceptical, unorganised, afd, in fact, saturated 
with that John Bull cocksureness as to his own methods, 
which has in the past enabled British agriculture to 
survive, though not to progress. 

One of the most important factors in production costs, 
viz., labour, has, jadging by the literature on the subject, 
been gradually getting scarcer and correspondingly dearer, 
year by year, for some time; the war has at the moment 
added to the difficulty, for, as compared with January, 1914, 
between 15 and 20 per cent. of the agricultural employés 
have enlisted, and the bulk of them have not, been replaced 
—and, in view of the probably increased cost of living for 
some years ahead, it is more than likely that the mo jority 
of these men, when ex-soldiers, will seek better-paid employ- 
ment. In any case, the attractions of the town have always 
lured away the agriculturist, and as such attractions are 
increaging rather than decreasing, the labour difficulty, on 
that account, is likely to grow more acute. 

In recent months farm labour has been deficient 

ractically every where, wages have risen and temporary labour 

been difficult to obtain ; indeed, it is on record that 
farmers were recently giving up those productions which 
involved much labour, at a time, too, when an excess of 
home-grown produce is most desirable. 

It is fairly obvious that labour is now, and will continue 
to be, the stumbling block to commercially and nationally 
successful farming in England, unless the logical solution to 
the difficulty, the introduction of scientific methods of 
labour saving on & large scale, i8 adopted. 

A writer in & recent issue of the Journal of the Board of 
Agricullure points out that in the past, the introduction of 
farming machinery has always been intimately connected 
with labour supply, and that any abnormal migration of 
rural workers from the land has usually been followed by a 
large increase in the use of machinery. And since the ont- 
break of war the Board of Agriculture, more especially in 
view of labour shortage, has, in various ways, endeavoured 
to urge upon farmers the desirability of employing labour- 
Saving machinery on the farm, attention having been 
particularly directed to the organisation of local demon- 
strations of machinery, towards’ which financial aid has 
been offered. 

The Royal-Agricultural Society has for many years been 
holding competitive trials of a wide range of mechanical 
appliances at its annual shows, with the specific object of 
developing the use of machinery and familiarising the 
farmer with its use; no particular attention appears to 
have been given either by the Board or the Society 
to the use of electricity on the farm, and we understand 
that the latter does not take the initiative in the intro- 
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duction of new processes, though it does what it can 
promote the development of such processes. | 
It will be seen that both the Board and the Society have 
the desired end in view, but, excellent as no doubt are their 
intentions, we take leave to doubt whether their methods 
are in any way adequate to the present occasion, or, indeed, 
to the requirements of a national industry such as agricul- 
ture, in normal times. 

To commence with, any system which encourages the 
farming community to multiply by ‘tens of thousands, little 
explosion engines, of necessarily low mechanical efficiency, 
as sources of power, when there are within easy transmission 
. distance public electricity generating stations able to supply 
both power and light, is economically unsound. 

Why should we propagate inefficient methods of power 
supply in the case of farming communities around our 
towns, when in the towns themselves we are striving to 
. eradicate this very same evil of small inefficient independent 
plants? It is undoubted that these little engines cost 
more to buy and to run than electric plant, and—con- 
sidering the question from a national point of view—in the 


aggregate they represent the addition of millions of pounds - 


annually to costs of production. К. 

The answer is that a broad and comprehensive survey— 
а national survey—of the matter of the farmer’s power, 
and, moreover, of what'is equally important, his light, has 
not yet been undertaken by those who claim to watch over 
the agricultural welfare of this country; the potential re- 
sources of our electricity supply undertakings, in the matter 
of cheap power and light are not grasped, nor are the almost 
world-wide applications of electricity to farming, because of 
its economic advantages, appreciated in official circles. 

The economic side of the question is concisely stated by 
an American writer in the General Electric Review as 
regards his own country, as follows: 


‘If the 25 or possibly 30 million horses and mules now used in 


farm work were displaced by mechanical power, 100 million acres 
of cultivated land would be released for human requirements, and 
it is safe to attribute the high cost of living to a very great 
extent to the very low efficiency of farm labour as compared 
to the higher efficiency in other industries whose rapid growth 
will continue to make even greater demands upon ‘the farm 
productivity. The use of electricity on our farms is, there- 
fore, sure to be greatly increased, and that this is becoming 
generally recognised by our central staticn interests is clearly 
demonstrated by the extensive network of transmission and distri- 
buting circuits which are being built and extended to cover the 
vast rural districts all over the country. | 


The same writer in a paper read before the A. I. E. E. 
quotes the U.S. census figures of electrical motors driving 
agricultural implements as follows :—1899, 7,643 ; 1904, 


20,718; 1909, 38,905 ; showing the enormous develop- . 


ments in this direction, although, no doubt, irrigation 
accounts for a good proportion of motors. 

Another American writer mentions that over 125 farm 
uses have been found for electricity, and touching on the 
labour difficulty, he points out that electrical applications, 
even in their simplest form, bring great advantages to the 
farmer, nob only in economy, but because they eliminate to 
a very large extent, the drudgery of farm life. 

The hard work and long hours have made the farm 
labour problem а serious one. He considers that electricity, 
as much as any other one factor, will tend to alleviate or 


minimise the present drawbacks and check the migration of 


young men to the city, and that it will shorten farming 
operations and reduce the cost of them. 

A reference to the map on this page will show that the 
principal agricultural areas of England are in great part 
within easy tranmission distance of a central station, but 
unfortunately the central station interests in this country 
have not recognised the great opportunity which un- 
doubtedly exists for farm supply, nor do they appreciate 
the financial possibilities which such development holds 
out. 

There are one or two exceptions, as shown in a recent 
article* in these pages, and in one case—the Hereford 
area—farming supply has reached a state of such proved 
utility, although only the initial work has been carried out, 
that it might well form the starting point for an official 
inquiry into the subject of agricultural electricity supply 


— —— — 


* ELECTRICAL REVIEW, June llth and 18th, 1915. 


generally, having special regard to our own requirements in 
this connection, and the best means of meeting them. 

In our diagram the larger circles of about 20 miles 
diameter indicate fairly large and generally alternating cur- 
rent power plants, which should find no immediate engineer- 


‘ing difficulty in supplying the areas indicated; the smaller 


circles show the positions of direct-current generating 
stations, and give an idea of their possible range of supply 
during the initial stages, while the dotted areas are those 
in which there are power companies at work The frequency 
with which adjoining circles intersect and touch each other 
indicates (а) that the country is well covered by the existing 
central stations; (5) that with our present resources we could 
economically supply hundreds of thousands of farms and 
numerous farming villages adjacent to our towns with elec- 
tric light and power; and (c) that such a scheme would 
inevitably lead to a general interlinking of provincial power 
stations, with corresponding economic gain to the central 
stations themselves. E 
In this connection we may recall the article by Mr. R. A. 
Chattock, city electrical engineer, Birmingham, on Co- 
operative Control of Electric Supply Undertakings.” * 


— 


SUGGESTED INITIAL AGRICULTURAL AREAS OF SUPPLY FROM 
EXISTING GENERATING STATIONS. 


Mr. Chattock urged the vital necessity of dealing with 
the question of electricity supply to our industries on 
broad lines—in fact, on national lines, under Government 
control— when the country could be properly mapped out in 
areas, the boundaries of which would not be municipal or 
county, but arranged to suit the industrial requirements of 
the country as a whole; then overhead distribution could 
be developed on systematic and proper lines, and full advan- 
tage taken of the great economy in the cost of this method. 

We quote Mr. Chattock’s views on the greater question 
which he treated, as they necessarily apply to a widespread 
industry like farming, which can only be treated effectively 
as a whole, and in sucha way as to obviate the present time- 
wasting official procedure and vexatious local obstructions, 
due to the necessity for obtaining wayleaves, and the possi- 
bility of a local authority vetoing the construction of an 
overhead line. 

On all counts, the authority mostly concerned in facili- 
tating our national interest in the matter of farming is the 


* ELECTRICAL REVIEW, December 19th, 1918. 


re on арр аа ааа аа аа ааа ааа аа араа а nema 


Vol. 77. No. ii беа ае ini THE ELECTRICAL. REVIEW. 


781 


Board of Agriculture, on whom should devolve the duty of 
initiating or approving suitable schemes of supply in selected 
areas, and, if necessary, of giving temporary financial sid in 
carrying them out in the way of short loans to municipal 
or other authorities, or to private syndicates in which 
farmers themselves might take an interest, The Board of 
Agriculture should exercise the same parental control over 
such schemes in the interests of agricuiture, as, for instance, 
the Local Government Board does in connection with town 
. planning schemes under the 1909 Act. Experience, both in 


this country and abroad, leads to the conclusion that the 


farmer ів a profitable congumer of electricity, that he 
шм its labour-saving effect, the hygienic advantages 
of electric light, the increased safety and security from fire 
risk due to its use, and that the financial risk would be 
small. In any case such risk is insignificant compared with 
national danger of food shortage which the present crisis 
has brought so uncomfortably. near, and the money would be 
DE if it ultimately increased the productive capacity 
of the land. |. . . 


Most of the t industries are carried on in the mass ; 
the workers thinkers are in daily and hourly. con- 


tact, and the seeds of progress quickly germinate under 
such favourable conditions ; moreover there is a collective 
body of opinion on the spot to help matters forward. 
Practically the opposite is the case with the agricultural 
industry, however, which, great and important as it is, as a 
whole consists entirely of scattered workems, whose indi- 
vidual views can only be co-ordinated by the systematic 
suggestions and efforts of an outside body, such as the Board 
of Agriculture, which is, in fact, carrying out good work 
along these lines. | 220 

We suggest that the Board, which is at present actively 
instigating demonstrations of the use of mechanical farming 
appliances in various parts of the country, cannot logically 
overlook the far greater advantages likely to be derived 
from the exploitation of our electric power resources in the 
provision of both power and light, nor the immediate 
necessity of demonstrating them to the farming community, 
particularly in the neighbourhood of towns where an elec- 
tricity supply is already available. For it is imperatively 
necessary that England should not lag behind the other 
agricultural peoples of Europe and America, whose eco- 
nomic position in the matter of agriculture is already 
superior to our ou. 

It is quite possible to slur over the matter with the 
reflection that the farmer is satisfied with things as they 
are. No doubt he is in individual cases. But the real 
question is are we, as a nation, satisfied with the position of 
our agricultural industry, as revealed by the war? and 
should we not adopt every available means of improving it? 

— —.... 


THE FARADAY SOCIETY. 


THE TRANSFORMATIONS OF PURE IRON. 


AT ita October meeting the Faraday Society held a general dis- 
cuzsion on The Transformations of Pure Iron." The discussion 
was opened by Dr. A. E. Oxley, of the University of Sheffield, who 
contributed a most suggestive paper, and the president, Sir Robert 
Hadfield, F. R. S., occupied the chair. Apart from the considerable 
number of experts present who dealt with the different aspects of 
the subject, contributions were received in writing from dis: 
tinguished metallurgists in all parts of thecountry. We will 
endeavour here to summarise briefly the salient features of the dis- 
cussion. The subject may to some seem academic and remote, 
especially in times of action like the present, but as the president 
pointed out, we must understand why certain treatment—alloying 
or heat treatment—can produce an adamantine form of iron, before 
we can really successfully manufacture hardened steel. The basis 
of тж knowledge is an underatanding of the properties of iron 
itself. 

The experimental foundation for the view that pure iron can 


exist in different states is the oocurrence of discontinuities in 


physical properties, and of well-defined heat evolutions in 
cooling and heat absorptions on heating at two if not 
three definite temperatures or ranges of temperature, Of these 


the more important are at a little below 800° C., known as the 


Az transformation from what is conveniently called the а to 
the 8 form, and the As point at a little above 900° C., at which 
the supposed 8 form changes to the supposed у form of iron. The 
As change takes place, as far as our present data tell us, at a 
definite temperature, 915° C. on cooling and 935° C. on heating. 
The А, transformations do not occur at a definite temperature, but 


r 


. changes 


incidentally by Dr. Harker. 


throughout a range of врте 100° C. Changes in electrical resist- 
anoe, thermo-electric properties and specific heats also take place 
at Az and As, but most striking of all are the magnetic changes 
which take place at A2. Magnetisation begins to diminish appre- 
ciably far below the A; range, but near those temperatures it drops 
practically to zero. The question discussed at the meeting was : what 
is the nature of the internal changes taking place in iron that cause 
these discontinuities in physical properties ; in particular, are they 
allotropic changes in the sense in which the change from oxygen 
to ozone is an allotropic change ? Now this latter transformation 
is a difference of atomic structure in the molecule, and Dr. Oxley 
makes a clear distinction between this and the crystalline 
grouping of molecules. It has been usual to assume that the 
Аз transformation, which, be it remembered, is apparently not & 
sudden but a continnous change, does not involve allotropy, it 
being merely a molecular redistribution, whereas the А» transfor- 
mation is a true allotropic change. Dr. Oxley thinks the dis- 
tinction unnecessary, preferring to explain the As change, too, as a 
case of change in the crystalline grouping of the molecules, or a 
change in the closeness of the packing of the molecules, and not 

as in true allotropy, a rearrangement of the atoms in the 
molecule, In Dr. Oxley's opinion, the change from ferro-magnetio 

В iron to paramagnetic у iron is consistent with such a view, 
because ferro-magnetism demands inter-molecular forces. · A 


‘modification of these is all that is necessary to bring about the 


magnetic change at the transformation points, The fact, proved 
by Honda, that the magnetic changes are continuous through a 
range of temperatures ів а strong confirmation of Oxley's views. 
Dr. Oxley was on more contentious ground when he looked for 
support to the small magnitude of the heat changes at the As 
point, which he claimed were comparable with those of the 
fusion of elements rather than with ordinary allotrople 
misomorphio changes, for Dr. Desch showed that the heat 
evolution accompanying the change from grey to white tin— 
certainly an allotropic change—approximated to the heat changes 
in.iron, and Mr. F. О. Thompson adduced the change from 
rhombic to monoclinic sulphur in support of the same contention. 
Prof. Pierre Weiss, author of the well-known Magneton theory, 
criticised from' Paris Dr. Oxley'á evidence from magnetic oon- 
siderations, His recent work showed that 8 iron was probably 
Fe; ; that there were two varieties, one with 10 and one with 12 
magnetons, and that у iron was possibly Fe. with 40 magnetons, 
Dr. Oxley. however, maintained that these recent results of 
Weise, which had been put forward at the Manchester meeting of 
the British Association, were proof neither of the atomicity of 
the different kinds of iron nor of the magneton theory, as he 
assumed the truth of one to prove the other. Very interesting 
were the considerations brought forward by. Prof. Soddy, Mr. 
MoCanoe, Prof. Carpenter, and Prof. Nicholson on crystalline. 
structure, as it has been revealed to us by the X-ray photographe 
of the Bragga. This work goes to show that the conception of а 
molecule has no meaning as applied to a solid, because the atoms 
of the solid are anchored and do not exist in freely-moving groups 
(molecules) at all. Whether the groupings of the atoms in iron 
were monatomic or polyatomic, or whether there was a change at 
the transformation points could perhaps be tested by an examina- 
tion of a well-formed iron orystal with the X-ray spectrometer. 
It was suggested that the President might be able to procure such 
a crystal and hand it to Prof. Bragg for examination. Dr. Oxley 
could not agree that the work of the Braggs precluded the con- 
ception of a molecule in the solid state. In the case of complex 
molecules it was possible to isolate a certain group of atoms in a 
crystal and say they belonged to a particular molecule. This aspect 
of the subject is obviously by no means clear, and the discussion 
will have justified itself by drawing attention to it. Other con- 
tributors to the discussion dwelt on the question of crystalline 
at the As point, notably Mr. J. E. Stead, and 
Dr. Carpenter. Whether the transformation under dis- 
cussion was called allotropic, or merely а difference in 
phase, there was certainly a profound internal physical breaking 
down and rebuilding of the crystalline structure, accompanied by 
an absorption of heat. Dr. Carpenter showed some slides illus- 
trating the remarkable crystallographic changes that occurred 
within a range of 2°, when pure iron was heated for some time at 
915° C. and allowed to cool, The consensus of opinion certainly 
seemed opposed to the view that these were mere differences in 
molecular packing, although whether the change is comparable to 
that from oxygen to ozone is equally open to doubt. At the endof 
it all the question remains an open one, but the discussion was 
certainly both suggestive. &nd hopeful. 

One remarkable faot of profound practical interest was mentioned 
We have very few exact data on the 
thermal constants of pure iron. Although millions of tons of iron 
and steel are melted annually, we actually do not know exactly 
what the latent heat of fusion of iron ie. This is work pre- 
eminently fit to be carried out at the National Physical Labora- 
tory, and Dr. Harker outlined a method by which it should be 
attempted, Sir Robert Hadfield generously offered to defray the 
cost of the work if it could be carried out at the Laboratory, 


Electric Smelting of Tin.—The Standard Smelt- 
ing Co., of Pittsburg, has been organised with a capital of $100,000, 
and is erecting two Wile electric furnaces for smelting Bolivian 
tin concentrates. The company expects to be in operation very 
shortly, and the output at present arranged for is about 6 tons of 
tin per day. The product is expected to run 9975 per cent. pure. 
— Mining Journal, 
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SOME’ DIFFICULTIES OF DESIGN OF 
HIGH-SPEED GENERATORS. 


By PROF. A. В. FIELD, M.LE.E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, Novegnber, 1915.) № 


In early days the limitations of speed imposed by the 
ое design acted somewhat as a handicap in the rapid 
evelopment of the turbine, but recent years have witnessed 
a concurrent development of both turbine and generator, 
with the raising of the speeds of the combined sets to the 
limits corresponding to 2-pole and 4-pole designs. Simul- 
` taneously, the output per machine has been greatly raised, 
until many sets are now running cápable of giving con- 
tinuously up to 6,950 K.v.a. at 3, R. P. M., 20,000 K. v. A. at 
1,800 R. P.., and higher ratings at 1,500 R. P. BI. (60, 50, and 
25 periods). 

In attaining these results many difficulties have been over- 
come in different ways, and the author describes some of the 
methods adopted by one large manufacturing concern in the 
United States with which he was connected for some years 
and whose engineering directors have been broad-minded 
enough to encourage such a discussion here. Reference will 
chiefly be made to a 20,000-K W. 3-phase machine having the 
following characteristics :— | : 


Speed . 1,800 R. P. I. 

Poles Каз — 4 

Cycles ds .. 60 | 
Kilovolt-amperes ... 20,000 at P.r. 1.0 to 0.8 
Voltage . 13,200 


Rotor dimensions .. 51 in. X 75 in. 

About a couple of years ago some half-dozen of these 
machines were put in hand simultaneously, in addition to a 
number of other 2-pole and 4-pole machines of unusual sizes 
and proportions. - 

The design of euch a machine represente to a greater degree 
than is usually the case a compromise between many conflict- 
ing mechanical and electrical requirements. Viewed in a 
general way, there is first the problem of constructing a 


rotor which must necessarily weigh something of the order 


of 60,000 Ib., and which will be running with а peripheral 
speed in the neighbourhood of 24,000 ft, per minute. Such 
a rotor carries much metal which is not self-supporting. The 
centrifugal force acting upon a l-lb. mass at the periphery 
will be about one ton. 

Fig. 1 represents a cross-section of the steel of such a rotor 
when constructed froin the point of view of mechanical 
stresses upon one of the simplest and most symmetrical plans. 

Rotor Malerials.—It is impracticable to use a through shaft 
with a hollow body or with disks threaded upon it—a con- 
Btruction, which, however. is satisfactory in smaller machines. 
The rotor body could be made as a solid steel casting or 
forging in one piece with the shaft ends, and it would be 


quite possible to obtain such a piece. with a fair amount of: 


FIG. 2. 


Fic. 1. 


forging work done upon it: for example, an ingot diameter 
of about 64 ft. would allow of a 2: 1 reduction of area on the 
main section. 

, For lower speeds or smaller diameters such a construction 
is very often advantageously used. Such properties of the 
material as are desirable in the case of the larger machine 
In question are, however, difficult to obtain commercially. 
In many репо» of forgings, bending and twisting effects 
have chiefly to be provided against; these involve longi- 
tudinal tensile stresses and shearing stresses, which reach 
their maxima at the periphery; ductility is chiefly of import- 
ance near the surface and in the directions indicated. 
Material near the centre is of no value, and is frequently 
removed by boring. so as to allow of better annealing condi- 
tions, and for other reasons. In our case, on the contrary, 
considerable radial tensile stresses are encountered, and the 
ductility in this direction is chiefly required far below the 
surface. Again, the radial tensile stress right into the centre 


is not inconsiderable, and were the central material removed 

by boring, the tangential tensile stresses, at normal speed, 

of the material near the bore would be in the neighbourhood 
of 20,000 lb. per square inch. To this must be added the 
local excesses due to such lack of symmetry as occurs. 

Several large rotors, weighing up to some 45,000 lb., had 
been constructed successfully by the Westinghouse Co., of 
America, using two steel castings united on the rotor centre- 
line. Many experiments were needed before such castings 
could be produced with even moderately satisfactory qualities, 
and then only at considerable cost in discarded material and 
not infrequently in rejected castings. Ordinary carbon-teel, 
and also low-percentage nickel-stee] had been used for these. 
At an early date in the use of these castings, the company 
had made elaborate tests by.taking out several test-bars in 
different directions ара at different radial depths in each of 
many sections, progressing from the top end to the bottom 
end of the mass as cast. Chemical analyses were made at 
corresponding points to trace the segregation occurmng. In 
one such series of tests, over 100 test-bars were taken out of 
the casting, with a corresponding number of analyses. At a 
later date, tests were similarly made on a large forging, 
particularly to determine the properties in a radial direction 
and at different positions in the forging. 

The construction initiated by the Westinghouse Co. for the 
large rotors under consideration was adopted after such investi- 
gations upon the regular market productions obtainable in 
the United States, and in consequence of realising that one 
must be prepared to build turbo-generators at all times, irres- 
pective of market conditions (i.e., when the steel mills are 
busy and therefore not anxious to devote extra and special 
care to the produetion of material of unusual properties to 
satisfy the requirements of critical inspectors), and that it is 
of great manufacturing importance to have designs such that 
the material may, as far as possible, be obtained from any 
one of. many sources in the country. These are some of the 
more important reasons which influenced a decision in favour 
of the material and construction described below. 

A difficulty. in some respects similar to that indicated above, 
had previously arisen in connection with large forgings for 
high-speed water-wheel-driven generators, and it had been 
overcome by the use of open-hearth rolled plates consolidated 
and mounted on a shaft. There is probably no other form 
in which such large masses of steel can be produced at a low 
cost having such good physical properties in directions of two 
dimensions. 

In the case of a number of important machines Behrend 
used the thickest rolled plate that was commercially avail- 
able; this would limit us generally to plate about 21 in. thick 
in the rough. One batch of about 100 tons of such steel pro- 
duced under unusuallv favourable conditions and containinz 
a small percentage of nickel. gave tests averaging approxi- 
mately as follows :— 

Ultimate tensile strength ... 80,000 Ib. per sq. in. 

i .. 53.000 lb. per sq. in. 

26 per cent. in 2 in. 

00 per cent. 

Strips the full thickness of 
the plate bent through 
180 deg. and closed down 
without fracture. 


Yield point 
Elongation 
Reduction of area 
Bending test 


— чече $ 


In the case of the steam-driven turbo-generators under con- 
sideration, this plate material appeared very attractive. 
combining, as it did, a very low cost per pound with entirely 
reliable properties from the periphery to the centre and from 
end to end of the rotor. Its use would result in the produc- 
tion of a rotor in which practically the only internal stresses 
would be intentional ones: there would be nothing corres- 
ponding to the huge initial stresses to which solid forgings 
and castings are liable. With the plate construction every 
cubic inch of material would be within an inch or two of a 
forged surface (or the equivalent). The impossibility of using 
a central shaft, however, at first discouraged the idea of a 
build-up plate rotor. It was due to the suggestion of Behrend. 
again, that the feasibility was demonstrated of constructing 
such a rotor with the plates slightly rabbeted into one an- 
other, and into a flanged shaft at each end. A rabbet about 
à in. deep is ample: and by means of a group of four or six 
chrome-nickel steel bolts, each about 4 in. in diameter, a 50 
to 56-in. diameter rotor can be constructed with practically 
the solidity of a single piece. These bolts can be tightened up 
until they have a stress of about 40,000 lb. per square inch, 
and in the actual construction of the rotors special means are 
adopted to ensure obtaining a tension in the bolts roughly 
corresponding to the desired amount, by tightening the nuts 
until a specified elongation of the bolts has been attained, 
the elongation being a distinctly measurable amount, viz.. 
over 1/10 in. in many cases. 

Another method that had been in use for some time in 
similar operations consists in applying the required force tc 
a 5-ft. or 10-ft. spanner by means of the shop crane. Using 
a regular suspension weighing machine on the crane hook. 
this force can be measured, and hence the final tension in 
the bolt determined. provided it is known what coefficient of 
friction should be allowed with respect to the rotation of the 
nut. Comparing the two methods, and from other direct 
means of check, it was found that a coefficient of friction of 
about 0.16 suited the conditions of lubrication. The crane- 
and-werghing-machine method has some advantages in prac- 
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tical operation over the extension method, and it has been 
generally D A 

It is still necessary to have heavy forged shafts with large 
flanges forged on them, of the full diameter of the rotor; 
however, the difficulty of securing a satisfactory forging has 
not only been reduced as the consequence of the much smaller 
weight of each single-piece forging, but the axial length of 
the large-diameter part can be kept down to such dimensions 
that in addition to the usual radially-directed forging pro- 
cess, the material can be worked in an end-wise, i. e., axial, 
direction. This method of working the material ensures good 
properties in a radial direction. other words, to produce 
the flanged ] 
large bloom is forged down to a diameter intermediate between 
that of the flange and that of'the large end of the shaft, and 
stepped off; the forging is then placed with its axis vertieal, 
in a die, under a forging press, and the increased flange 
diameter obtained by end-wise forging. Radial test-bars taken 
out of the flanges of such. pieces, even at a depth of 8 or 9 
in. from the surface, have shown excellent results; one can 
practically depend upon getting an elongation of over 26 per 


cent. in 2 in., with a reduction of area exceeding 35 per cent., 
in a standard 4-in. test-bar from a carbon-steel forging, 8 
an ultimate tensile strength of 70,000 lb. per square inch an 
a укы pomi of 35,000 lb. In fig. 3 is shown a partially- 
machi shaft produced in the way described. 

When the plates can be obtained locally it is frequently 
convenient to use ingots of such size that one disk is obtained 
out of each plate, so that the complete plate can be delivered 
to the factory, put upon a boring mill, and the required disk 
parted out of it, the scrap material being returned to the 
rolling mill. In this way, incidentally, we have an easy check 
upon the amount of discarded material from the top and 
bottom ends of the ingot; and we save the shearing labour, 
and also the machining of a considerable radial margin which 
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must be left when the plates are rough-sheared to circular 
mape at the mills. 

е plate can easily be supplied flat enough for a }-in. 
allowance to be sufficient for machining both sides, especially 
as the diameter of the rabbet projection on one side of the 
plate is only about half that of the plate itself. 

Whether the material is i ms sheared or in the rect- 
angular plate, it is marked by the rolling mill to indicate the 
part corresponding to the top end of the ingot, and care is 
always taken to transfer this mark while machining, so that 
л corresponding indication appears on the finished plate. When 
drilling and assembling the plates, this marking enables us 
to rotate each plate, say, 60 deg. with respect to the plate 


shafts for the severe cases under discussion, a . 


below it in a constant direction, so that in the complete rotor 
there is practically no remnant of the slightly different pro- 
perties of the plate in directions along and across the direc- 
tion of rolling. 
The properties which can be expected from this material 
as an average are somewhat as follows :— 
Ultimate strength 61,000 lb. per sq. in. 
Yield point  ... 34,000 lb. per sq. in. 
Elongation 27 per cent. in 2 in. 
Reduction of area 43 per cent. . 


For a cold bending test, a strip of the full thickness of the 
plate wil generally bend through 180 deg. round a Sin. 
diameter pin. For purchasing specification purposes, it is 
ecessary to allow some margin on these figures, particularly 
in the matter of ductility. As regards the market price, this 
is in the neighbourhood of 0.8 to 14. per lb. with ordinary 
conditions of the steel market. 

Critical Speed.— While many large rotors are running satis- 
factorily at operating speeds above their critical speeds, it 
is believed that there is a distinct advantage in keeping the 


Б 


critical speed above the running speed, when this is feasible. 
Experience has shown that in the case of some 4-pole machines 
of the former class, running perfectly under normal condi- 
tions, a-short-circuit of even a few turns of rotor winding on 
one pole may result in serious vibration. On the other hand, 
one of the machines now under discussion and designed for 
a high critical speed, was purposely run with two-thirds of 
the winding of one pole short-circuited, and no considerable 
difference in the running was noticeable. 

If it is decided to run below the critical speed in the case 
of these large machines, concessions must be made in nearly 
every feature affecting the critical speed. ‘The rotor body 
must be as short and light as ible, involving a high air- 
gap density and a severe working of the stator material in 

^ the neighbourhood of the air-gap 

The shaft diameter must be kept 

large, and high peripheral speeds 

must be tolerated for journals and 

^ slip-rings. In the case of the present 

machines, the journal speed ap- 

proaches 6,000 ft. per minute; and 

for the slip-rings a speed of about. 

11,000 ft. per minute becomes neces- 

sary, even after adopting special 

means to keep the sup ring diameter 

as small as possible, short of using a 

hollow shaft and slip-rings outside 

the bearings. The span between the 

journal centres especialy must be 

kept small, which imposes some 

limitations upon the design of the 

stator end-windings, and  necessi- 

tates the omission of blowers from 

the rotor. The lengthening of the 

rotor span, entailed by the use of 

blowers on the rotor, is greater than 

corresponds to the axial length of 

the blower openings on account of 

the provision that has to be made in 

the end-bells, and the necessity of being able quite easily ot 

dismantle the end-bell structures without disturbing other 
parts of the machine. i ` 

In this connection it is of some interest to notice that a 
rotor constructed along these lines really has no true critical 
5 i 
Rotor Ventilation.—It is extraordinary how large a rotor 
loss can be dissipated merely from the drum surface with no 
ventilation, and it is commonplace knowledge how little good 
some fairly elaborate ventilation systems are found to do. 

_ Nevertheless, it is possible to obtain very efficient ventila- 
tion, and our object of obtaining à small, short rotor can only 
be attained by taking advantage of every means to that end. 
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It therefore becomes incumbent upon us to use a ventilated 
rotor and to put up with the disadvantage that this necessi- 
tates cleansing the air supply before admission to the gene- 
rator. In any case, the disadvantage is not so great ав at 
first appears, inasmuch as the stator gains a great deal of 
benefit at the same time from the absence of di 


. The system of ventilation which lends itself best to the ` 


other features of the machine that we shall have to adopt, 15 
one combining an axial passage underneath the winding slots 
with a radial discharge distributed over a fairly wide central 
portion of the rotor. The plate construction here lends. itself 
admirably to our requirements, inasmuch as we can readily 
obtain the radial ventilating spaces by means of a simple 
"&lab-miller" operation upon the individual plates before 
assembly. This provides a vent f in. wide in the region of 
the slots and teeth, leaving the plate eolid in the region of 
the pole. Were the rotor made of a single piece, the radial 
vent space could only be obtained reasonably by parting down 
grooves round the complete circle. The previous arrangement 
not only gives a very solid rotor by having the plates butt 
together up to their outside radius, but also the extra metal 
in the region of the poles is needed for magnetic reasons. The 
size of these rotors for their output is such that we begin to 
get some saturation in the poles, & condition rarely occurring 
In general in the case of 2- or 4-pole turbo-generators, except 
when artificially obtained. fe Oo, S 

Fig. 4 shows a pair of disks for a 4-pole rotor; in this 
particular case the disks have been parted out of the rect- 
angular plates. The one disk is ready. for assembly, having 
been milled on one side for the ventilation in the slot region, 
but the other disk has only been faced. After assembling the 
disks and shafte, the bolt-holes are to be reamed out, the bolts 
fitted, and the winding slots cut. The bolts are to be finall 
tightened after the slotting, and the heads of the nuts cut off. 
Fig. 5 gives a general idea of a 2-pole built-up rotor ready to 
receive its windings. 

Rotor Windings.—A  separately-formed edge-wound coil, 
dropped turn by turn into the slots, is used, with solid mica 
insulation and a light steel cell to protect the insulation against 
the effect of the ventilating air. several mechanical 
reasons, concessions are made in the electrical requirements 
of the winding, so that a comparatively wide strip (about 
11 in.) is used, with only three coils per pole, i. e., six slots per 
group, in the 4-pole rotor. The field windings, even when of 
this width, will be of substantial thickness, perhaps 0.1 in. 
for 220-volt excitation, and it is not altogether an easy matter 
to get such windings down solidly in the slot in such a way 
tbat no shifting will occur during running. It must be 
remembered that the pressure of the coils upon the wedges 
in such a rotor when running at 20 per cent. over speed 
exceeds 200 tons for each slot. It is hardly possible to put 
this pressure upon the winding during construction, but 
fortunately it seems that by a suitable succession of applica- 
tions of considerable pressure, with baking processes inter- 
spersed, the further yielding of the windings with increased 
pressure is small, and quite good results can be obtained, 
even when the pressures put upon the copper during con- 
struction do not reach those which will occur during the over- 
speed test. Even so, special shop equipment is needed to 
press the windings into the slots in the way indicated above. 
Finally, it is important that the retaining wedge should be 
put into position while the coil is still under considerable 
pressure. This, however, is almost impossible if it is 
attempted to drive the wedge over the top of the coil in an 
end-wise direction. The wedge construction shown in fig. 2 
is very effective in overcoming this difficulty. Inasmuch as 
the central bronze part of the wedge can be inserted in the 
slot and pressed down upon the winding under great pressure 
while the two steel liners, one on each side, are driven into 
place without any friction on the top surface of the insulated 
cod. While this mechanical feature of the 3-part wedge is 
important, there are also electrical advantages. On account 
of the high air-gap density, the size of air-gap is small for 
machines of this class, being of the order of 1 in. radially. 
In conjunction with such an air-gap, the width of rotor slot 
required to accommodate a 13-in. copper strip would introduce 
a considerable extra stator-tooth loss, due to the pulsation of 
flux in the tooth as the rotor slots and teeth pass underneath 


it. By the 3-part rotor wedge construction, the opening of the 


rotor slot is, from a magnetic point of view, greatly reduced, 
and a reasonable compromise is thereby effected. Oscillograph 
tests to investigate this matter have been taken, by using an 
exploring coil round the top of one tooth of the stator, and 
such records were obtained both at no load (full voltage) and 
under load conditions. 


(To be continued.) 


DISCUSSION IN LONDON. 


Prof. S. P. Тномрѕох, in opening the discussion, said the 
author dealt with the practice of a particular firm. One 
could not so well realise the actual conditions from a descrip- 
tion; it was necessary to see the construction. He asked, was 
it a fact that the built-up rotor with 2}-in. core disks was a6 
stiff as the solid rotor? Не confessed to some doubt as to 
the bolts which had to brace together so many joints; but 
possibly experience confirmed the value of this type of con- 
struction. He asked why the bolt heads were cut off, as it 


would seem better to leave them on. The 3-part wedge was 
admirable; he presumed the end rings described took the 
place of the bells formerly used for retaining the end wind- 
ings. The paper hinted at the supersession of mica by fused 
silica for stator insulation, which would be a great advantage. 
He asked what was the merit of the 60-cycle standard largely 
adopted in America, and how it worked out in practice, and 
concluded by remarking on the contrast between the machine 


described and the 60-year-old alternator in the Institution 


collection. | 

Mr. Е. Н. CLovuan remarked that it would be an advantage 
to have definite ratings and no ambiguity as to overloads: 
under English rating, the 90,000-k w. machine referred to by 
the author would, be called a 14,000-kw. machine. The use 
of initially stressed rotor bolts was ingenious, but probably 
the same result could have been obtained by other construc- 
tions. He thought it would be possible to use a through 
construction, and that much larger holes could be obtained 
for ventilation and more copper be put on. Judging from 
the description, he believed the machine would have been 
cheaper if it had been designed with considerably less flux 
and higher armature reaction. Close regulation was not 
aimed at, and there seemed no reason why a high flux should 
have been used. The machine could also have been built to 
run satisfactorily through the critical speed, and it would 


have been possible to retain the rotor fans rather than provide 


external apparatus. He was not quite in favour of the three- 
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part wedge, and thought a one-part wedge would have been 
sufficient. It was alinost unnecessary to adopt the refinement 
of inlaying copper on the end rings if the bonding of the 
rotor was thoroughly carried out. 

Mr. Н. BuRGE said the rotor construction appeared to give 
no positive means, except for the copper in the slote, of pre- 
venting the core plates sliding one on the other, and giving 
rise to torsional movement. The slot wedges shown must 
be very useful in preventing eddies in the solid pole faces. 
As regarded eddies in the stator conductors, the usual cure 
in deep slots was to use a-pressed stranded conductor and 
solid end connections. | 

Dr. SMITH pointed out that the same difficulties did not 
arise here with 50-cycle machines аз was the case with the 
60 cycles adopted in America. The whole argument as regards 
the construction adopted seemed to be based on obtaining ` 
rotor to run below the critical speed. If one could build a rotor 
to run satisfactorily between the first and second critical 
speeds, then it would obviously increase the limit of output 
considerably. But if the limiting speed was below the critical 
speed, it would limit the output, and it seemed that had 
already happened. If it was required to double the output, 
he thought it would be impossible to run below the critical 
speed. e built-up type of rotor construction shown seeme 
repugnant to him; the suggestion occurred as to whether 
through bolts could not be used with a solid rotor construction; 
he thought the conditions would be no worse, and might be 
better. He asked what was the value of the stator leakage on 
such a machine. He was glad that the author favoured 


making the machine itself safe against short circuit and did 


not rely on reactances. The 2-pole construction seemed rather 
clumsy; the wedge arrangement was ingenious, but he ques- 
tioned whether it was necessary to use so much bronze in 
the wedges, and suggested the possibilities of cast-iron as 4 
material which was cheap and easy to work, and would pro- 
vide a semi-magnetic closing of the slot. There might be 
some throttling of the flux in the rotor, owing to the bolts, 
which would be reduced in section by the initial stress put 
on them and be a loose fit. MNT" 

Mr. W. M. Мовреү supported the author's contention 12 
favour of building machines which could be dead short- 
circuited at their terminals when running excited and giving 
full voltage. This requirement should appear in every specifica- 
tion. Tt was wanted not only for the generator, but aleo for 
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the turbine, and the test should be made with full load on 
as it might occur in practice. This test should be a condition 
of final acceptance. 

Mr. R. LIVINGSTONE said it seemed that the time. had 
not yet come for us to face the problems dealt with by the 
author. Such large machines could not be employed in our 
stations under the conditions obtaining here. We were depen- 
dent on the metallurgist for progress in output, and there 
would be no difficulty if the materials were available. He 
gathered that the type of stator conductor used was a twisted 
one; the ordinary method was to use a stranded conductor. 


Many people. favoured the use of rotor fans which added to 


the rotor length, but with big stations, separate air ceteris 
and filtering plants would be necessary. It was very doubtfu 
whether it was necessary to use magnetic steel for rotors, and 
probably ordinary steels would be quite satisfactory. . 

Mr. R, F. ALLEN coneidered that the method of obtaining 
initial tension on the rotor bolts was rather crude, and sug- 


gested that the core plates could be squeezed hydraulically and 


the bolts then tightened. 

Prof. MiLEs WALKER, in a written communication, said: the 
construction of the steel body of the rotor described in the 
paper is very р where rotors of large diameter are 
required to run at high speeds, say, at a peripheral speed of 
24,000 ft. per minute; on a rotor running at 1,500 R.P.M., and 
not measuring more than 50 in. in diameter, it would appear 
that satisfactory solid forgings can be obtained. As the pre- 
sent tendency is to build larger and still larger units, it is well 
that we have this eteel-plate construction described in the 
paper, so that the peripheral speed can be still further increased 
without introducing an element of uncertainty. In regard to 


rotor windings for small machines and for machines of medium 


output, the separately-formed. edgewise-wound coil shown in 
the paper has been found simple and convenient; but I believe 
that for the very much larger machines which are to be built 
in the future a better type of winding should be put forward. 
Such a winding is already in use in a large number of gene- 
rators having a rating of 4,000 Kw. and over; the heavy end- 
windings are supported in a thoroughly mechanical manner 
between stout steel cheeks; while the copper in the rotor slots 
consiste of deep bars, so that there 1s very little insulation to 
give way. The diameter of the rotor for a гоа output can 
be considerably reduced. To illustrate the advantages of this 
winding, fig. 6 shows a lay-out of the end-connectors for a 
50,000-K.V.A. generator running at 1,500 R. P. Fi. The diameter 
of the rotor is only 58 in., so that the steel body can be built 
up with steel plates, as described by Prof. Field, and the 
stresses would be less іп it than in the 20,000-K.v.a. machine 
described in the paper. The main weight of the end-connectors 
is taken by the steel cheeks marked уу; the total etress in 
these cheeks due to the copper load and their own weight does 
not amount to more than 11.500 lb. per square inch. There 
are 88 slots. and 6 bars per slot, each bar being skewed over 
through a distance of 14 in. as it comes out of the slot. so as 
to admit of expansion and contraction. It is found that 
owing to the extremely good ventilation of the parts of the 
bars which project fram the slots, the copper section can be 
cut down to about one-half, and this gives plenty of room for 
the steel hoops which support them. The total stress in these 
hoops is not more than 19,500 lb., and the factor of safety of 
the whole construction is a little over 6. The electrical con- 
nection between the end-connector and the bar сап be carried 
out bv electric welding at the point w. The method of press- 
ing down the coils by means of the wedge shown in the 
paper js very ingenious, and overcomes what otherwise is a 
serious difficulty. The paper is a valuable record of some of 
the steps which have been taken towards that great desidera- 
tum after the war—the cheap supply of electrical power. 


The AUTHOR, in replying, said they could get no manufac- . 


turers in the States to supply the large forgings which would 
be required: there would be enormous initial stresses in such 
structures. He thought the running tests had proved the stiff- 
ness of the rotor construction employed ; no critical speed had 
been discovered. The nuts were cut off the rotor bolts because 
smooth ends were required. A periodicity of 50 cycles seemed 
to be desirable; 60 cycles was advantageous to the turbine 
because of the increased steam speed; it was found cheaper 
to build 500-kw. turbines running at 6,000 R. P. M. geared to 


900 R.P.M. generators. The practice followed in the paper and 


ih America was to rate the machine at what it had to do. A 
large rotor could be built with a through shaft, using chrome- 
nickel steel disks, if one cared to pay the price. The machine 
described was by no means a high flux machine, but it was 
a high density machine, because short—the size was small 
for the output. The feeling in the States was that the external 
fan had dietinct advantages. An ordinary pressed stranded 
stator conductor did not get over the trouble of eddv currents: 
only a thoroughly interwoven stranding wonld do this. While 
it was possible to build machines to run below the critical 
speed thev would do so. but if necessary they would go above 
it. Through bolts would not render a solid rotor construction 
safer in regard to radial stresses. With the 2-pole built-up 
rotor, six bolts were used. two at each pole and one each at 
an intermediate place; the bolt space was waste. and the 
only available place was between groups of windings. Bolt 
clearance spaees were of no account when dealing with the 
large air gaps used in such machines. Nickel steel was used 
auite largely for rotor bodies in the States. He believed that 
the large turbine unite would be required in this country just 
as much as in the States. 


N 


THE ELECTRICAL INDUSTRY AND 
THE WAR. 


í 


Мк. Davio A. STARR, the new Chairman of the ScotrisH 
Local. SECTION of the INSTITUTION ОЕ ELECTRICAL ENGINEERS, 
opened the session in Glasgow on November 9th with his 
inaugural address. He said that it was a source of the 
greatest gratification to those who had assisted in the adapta- 
tion of electricity to many useful purposes, that electricity 
was playing such an important part in the successful carrying 
out of the war. The many applications of electricity on war 
vessels, from the super-dreadnought to the submarine and 
mine sweeper, were now во important that without this agent 
our Navy could not maintain its place in defending our shores 
nor hold supreme command of all the seas. It had been fre- 
quently represented by the military and naval authorities 
that this war could not be carried to a successful issue 
without the thorough co-operation of those who were engaged 
in the manufacture of war munitions; electricity, probably 
more in this branch of war activities than in any other, had 
played a great part in facilitating the rapid turning-out of 
work, and it hud undoubtedly been to the advantage of the 
nation that, in practically all the great shipbuilding centres, 
all extra and urgent power requirements had been expedi- 
tiously met from local central stations. There was no doubt 
in his mind that in the public electric supply of the country 
the nation had at this critical period an asset of the first 
importance, and those who were interested in this work felt 
that they were а in safeguarding the freedom of 
Europe from the yoke of Gerinan militarism. A very important 
matter in which the management of all generating stations 
was interested to-day, whether municipal or otherwise, was 
the cost of production. There were two items which entered 
very largely into such cost, namely, coal and labour. On 
comparing to-day's prices with those of 1911 and 1912, the 
increase in the cost of coal was nearly 100 per cent. in the 
West of Scotland. That increase, due very largely to condi- 
tons arising out of the war, was fortunately checked to some 
extent by the Government passing an Act whieh limited the 
price of coal to the consumer, and by recent legislation affect- 
ing the exportation of coal. The remedy that power pro- 
ducers had was to insert a coal clause in their contracte wi 

consumers, and that had been almost universul practice during 
the last few years. The terms of the coal clause varied in 
different parts.of Great Britain, the general practice, however, 
being to arrange as a basis a fixed price per ton delivered to 
the power house, and to adjust the price per unit to the 
consumer in proportion to the increase or decrease of fuel cost 
per ton. In some cases a fixed price for a standard coal at 
the pit mouth had been taken, the intention being to guard 
against an abnormal rise in the price of coal. The second 
fuctor which entered so largely into the cost of production 
was labour. Most power producers had had to concede addi- 
tional wages, generally in the way of a so-called war bonus 
to employés on account of the increased cost of living, and 
this was a factor which must be reckoned with at the end of 
the financial vear. Many electrical undertakings had not been 
interfered with to any very serious extent by the action of 
labour agitators, but he was sure that all true patriots would 
have welcomed, either at the time war was declared or shortly 
afterwards, а Royal proclamation, putting every man, woman, 
and child in the country under martial law. He did not wish 
at present in any way to censure those who had the control 
of such affairs, but, at the same time, he could not help but 
think that some of those in authority had still a tendency 
towards political jobbery rather than the promotion of the 
highest national interest by the exercise of sound common- 
sense. It was almost certain that when the war was over 
there would be a reduction in the supply required for muni- 
tions work, a great deal of which must necessarily be of a 
temporary character, many contracte having been made for 
the duration of the war only. It would take some time to 
re-organise industrial works which were temporarily equipped 
for this class of work. and to restore their plant to normal 
industrial capacity. On the other hand, it was quite possible 
that a great many manufacturers would find new markets for 
their products, both at home and abroad. During the period 
of the war their shipyards had been almost exclusively 
engaged on war material. A great many ships had been 
rendered useless for their original purposes through being 
stripped of their fittings and converted into armed cruisers, 
transports, etc. The shortage of merchant ships consequent on 
German submarine activities must to some extent be made up. 
It was. therefore, reasonable to expect that shipbuilders and 
a great many engineering concerns who depended on the 
subsidiary work in connection with both naval and mercantile . 
shipbuilding and ship repairing would be exceedingly busy. 
The restrietions placed on the export of coal would be with- 
drawn, and the output of the collieries should be consequently 
increased. Opportunities would be afforded to British manu- 
facturers to obtain a firm. footing in markets all over the 
world which had hitherto been entirely in the hands of the 
Germans, and if these opportunities were grasped an increase 
in the number of industrial factories might be looked for. 


- Naturally, inoney to finance new projects would be both 
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scarce and dear, but, making allowance for this, they -should 
be in a better position than their enemies or allies. This was 
ле which should engage the most thorough consideration 

nd careful attention of the personnel of the electrical industry 
in common with all other British manufacturers. They must 
face the future in a spirit of calm optimism, and with Britain 
fully awakened the recapture of their former world trade by 
the Germans should be a negative possibility.“ 


- 


M 


INDIAN NOTES. 
[Евом осв SPECIAL CORRESPONDENT. ) 


ELECTRICAL business in India keeps fairly brisk, in spite of 
the serious and unavoidable delays over delivery of supplies 
from home. Prices have, of course, gone up in . to 
the home manufacturers’ increases, plus the freight and insur- 
ance extras. The Government since the beginning of the war 
have bought all available self-contained lighting sets, especi- 
ally those suitable for searchlight work at ports and harbour 
entrances. All available telephones of the field type, too, 
have been bought up. Arc lamp carbons are practically un- 
obtainable, and in very many instances arc lamps are being 
ap lanted by half-watt lamps for outside lighting purposes. 

and old stocks of electrical supplies are being cleared ous 
from contractors at good prices, and the’ familiar 10-in. opal 
shade is becoming a scarcity indeed. All stocks of motors and 
‘dynamos are practically exhausted by now, with no hope of 
со within what used to be considered а reasonable 
period. 


Bhavanagar.—This wealthy native State has recently Aad 
a specification drawn up by the Lahore Government Electrical 
Inspector for an electrical plant for palace, house, and street 
lighting. Not many firms tendered, although the specifica- 
tion was a reasonable one—in fact, only a few select firms 
were invited to quote—so that the successful tenderer should 
gel in at a rate to secure a handsome return. 

An Electrical Conference.—An important conference of elec- 
trical inspectors and engineers in the service of the Govern- 
ment was opened in Calcutta on November lst. Mr. J. W. 
Meares, electrical adviser to the Government of India, presided. 
The Pioneer states that the conference was convened at the 
suggestion of the Government of India with the concurrence 
of the Provincial Governments. We are indebted to our con- 


temporary for the following summary of the opening remarks. 


by Mr. Meares :— 

Mr. Meares in the first place remarked that that was the 
first conference of its kind, and hoped it would be followed 
by many more held annually, and he then went on to bring 
before the conference the various questions which were down 
for discussion. The first of these had reference to rules relating 
to electricity in mines. Mr. Meares had prepared a rough draft 
based on the British Home Office rules, and intimated that 
as a result of the conference and his consultation with the 
technical advisers of the Indian Mining Association, he hoped 
to prepare a revised draft, which, after it had been put into 


legal shape. would, he trusted, meet with general approval: 


when formally published for criticism. Mr. Meares then turned 
to the Electricity Act and the rules under it. He referred to 
the early legislation concerning electricity in England and 
restrictions thereby imposed upon a great industry, and went 
on to express his belief that the electrical industry in India 
had not been seriously handicapped by defects in the law. 
He emphasised the fact that the rules in force under the 
Indian Act could be relaxed when it was necessary, and added 
that it reinained for electrical engineers and inspectors to use 
the power of relaxation for the good of the industry while 
safeguarding life and property. A matter he had lately to 
discuss was that of the so-called compulsory clauses of the 
Electricity Act. Outside capital had always been shy in India. 
and would be inore so in future, while the secret of unlocking 
the vast supplies of indigenous capital had only to a small 
extent been solved as yet. IIe was told that one of the chief 
causes of that shyness, so far as electric supply to towns was 
concerned was the fear of the specification in licences granted 
of compulsory works in streets where no return was likely 
to be secured. On this point Mr. Meares declared, If com- 
pulsory areas hinder enterprise, then, in my opinion, compul- 
sory areas should be severely limited or altogether banished, 
and I believe this view will be generally accepted." Mr. 
Meares next turned to questions concerning installation work, 
and on this subject he said he did not suppose it was possible. 
or even desirable, that there should be rigid and uniform 
specification for electrical wiring all over India and Burma. 
At the same time, he said it might assist contractors who had 
branches all over India if the conditions to which they ten- 
dered. aud the material thev had to supply. were more or less 
the same everywhere. ‘There are boundless possibilities in 
connection with electricity in India," Mr. Meares said in con- 
clusion, “and as vet only the fringe of them has been touched. 
We can do a great deal of good or harm according to the way 
in which we tackle problems which come up to us.” 


NEW PATENTS APPLIED FOR, 1915. 
(NOT YET PUBLISHED). | 
Compiled expressly for this journal by Messrs. W. P. Тномрвок & Co. 


tlectrical Patent Agents, 285, High Holborn, London, W.C., and. at 
Liverpool and Bradford. 


16,094. '' Wave transmission," G. Coxstastixesca & W. Happox. Novem- 
ber 16th. К 

16,095. Wave transmission." G. CoNSTANTINESCO. & W. Нлррок. Novem- 
ber 15th. 

16.107. Dynamo-electric machines," E. GIRARDEAU. November 15ih. Con- 
vention date, November 16th, 1914, France.)  (Complete.) 

16,112. Ohmmeters and like electrical measuring instruments.“ H. E. 
TENT. November 15th. (Complete. | : 

16,113. Wattmeters and like instruments for the measurement oí elec 
trical power." H. E. TRENT. (Complete.) 

16,118. ''Sparking plug." R. M. ALEXANDER. November 16th. 

16,145. '' Valves." BmiTisH TuHowsox-HovcsToN Co., Lro. (General Electric 
Co., U.S.A). November 16th. 

16,149. '' Arrangements for  phonographically recording and reproducing 
telephonic messages." F. УЕА & A. M. NEwMAN. November 161h. (Con- 
vention date, December 5th, 1914. Germany.) (Complete.) 

16,151. '' Wireless telegraphy.”  Mancosi's WIRELESS. TELEGRAPH Co., Lip., 
and К. D. Bancay. November 16th. 

16,155. '' Means, such as glands or grips. for the cables of electrical appa- 
ratus and the like." E. A. Сканлм. (Complete.) 

16,176. Masts for wireless telegraphy." E. L. Peacock & Swan, HUNTER 
and WicHAM RiCcHARDSON, LTD. November 16th. ` 

16,184. “ Switch-holders for electric lamps. R. M. NELSON. 
17th. (C. C. Gordon, Portuguese East Africa.) 

16,185. ‘* Electric insulators." A. R. MULLER. 


Nove miber 


November 17th. (Addition 


to 27,738/12.) 


16,207. Telephonic transmitters," Е. A. GkAinAM. November liu. 
(Complete.) 

16,270. '' Electric arc lamps." British THomsox-Houston Co. Lip. 
(General Electric Co., U. S. A.). November 18th. 

16,271. Magnetically-operated prime mover." W. H. Hiccins. November 
18th. 

16.281. Ware transmission motors. G. CoNSIANTINESCO. & W. Hippos, 
November 18th. 

16,290. Portable clectric battery lamps." 
18th. 

16.336. Electro-deposition and extraction of zinc." U. C. Тахтох and 
J. N. Princ. November 19th. 

16,345. Electric safety devices," BritisH PHOMSON-Hovuston Co., Ltb.. 
апі H. X. Ѕроквокс. November 19th. 

16,349. '' Electric incandescent lampholders." C. G. M. BENNETT. Novem- 
ber 19th. 

16,364. ‘Are lamp electrodes.“ PLANIAWERKE Акт. Сҥз. run Kontis- 
FABRIKATION. November 19th. (Convention date, December 31st, 1914, Gir- 
many.) (Complete.) 

16,379. '' Electric couplings." E. C. боло. November 20th. 

16,389. '' Electric light fittings." W. Н. Derrimax. November h. 

16,393. Loaded line system.“ WESTERN ELECTRIC Co., LTD. (Western 
Electric Co., U.S.A.) November 20th. (Addition to 12.44/15.) (Complete. 

16,395. Electrical switches.“ A. C. Мух. November 20th. 

16,402. '' Electric signs.“ H. F. LowrwNSTEIN. November 20th. (Complete: 

16,408. '' Magneto-ignition systeme.“ ETABLISSEMENTS DE Оюм-Востах Sot. 
Axon. November 20th. (Convention date, September Gth,, 1915. Frances 
Complete.) 


BERNARD FoRDES. November 


PUBLISHED SPECIFICATIONS. 


1914. 

20,319. Line OR WIRELESS TELEGRAPH Syst¥us. W. II. Shephard & A. F 
McKechnie. September 29th. | 

21,792. ELECTRIC METERS OF THE THFRMAL Tyee. P. M. Lincoln. October 
30th. (November Sth, 1913.) 

22554. Акт oF DuPLEx TELEPHONY. British Insulated. & Helsby Cables, 
Ltd.. W. P. Fuller, and H. H. Harrison. November 14th. 

22,887. TELEPHONE RECEIVERS. J. W. Greenwood. November 23rd. 

33.071. Execrric MEASURING INSTRUMENTS OF THE MoviNG-COIL T\PE. F. 
Holden. November 25th. 

23,357. ELECTRIC STARTERS, MORE PARTICULAKLY FOR USE ON MOTOR Cass 4р 
THE LIKE. A. H. Midgley & C. A. Vandervell. December Ist. 

93,544. ELECTRO-MAGNETIC SwiTCHES. — British Thomson-Houston Co. (General 
Electric Co., U.S. A.). December 4th. 

94.697. ELECTRIC CONNECTING Boxes. 
and G. C. Reed. December 28th. 


Sunderland Forge & Engineering Co. 


1918. 


757. WIRE JOINER, FOR THE PURPOSE OF CONNECTING OR JOINING TELEGRAMI 
оң OTHER Wires. J. Parker. January 18th. | 

937. ELECTRIC LIGHT PREPAYMENT APPARATUS. 
Jaruary 20th. - ST 

1,689. PokTABLE ELECTRIC HAD Lamps. E. Ri, ci & G. Ricci. Februar) xin 

4,079. MEANS FOR COLLECTIVELY ACTUATING AND CONTROLLING AUD 
CURRENT Motors. J. L. Routin. March 15th. Patent of addition not granted.’ 

5,865. MEANS FOR STARTING |NTEKNAL-COMBUSTION. ENGINES. — Robert Bosch 
(firm of). April 19th. (April 17th, 1914.) . 

9,682. ELECTRICALLY-OPERATED CHANGE-SPERD GEAR. Oesterreichische Daimler- 
Motoren Akt. Ges. July 2nd. (July 141, 1914. 


H. S. J. Booth & W. Miller. 


smoke Abatement. —Tbe Manchester Air Pollution 
Advisory Board is endeavouring to obtain a grant to assist in en 
research work now being carried on by the Board with domest i 
heating appliances, and has decided to ask the Manchester руте 
tion of Engineers to apply to the P.ivy Council fora grant of 2 
for the purpose. 
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‚ the person accepting these terms knows their nature. 


FOREIGN TRADE ORGANISATION. 


Our readers are already familiar with the main methods 
by which German industry has been able to make its 
abnormally rapid advance. The development of foreign 


‘trade has been one of the most important of these 


methods. Only since the outbreak of war has it become 
obvious how closely cause and effect were interwoven where 
Germany’s foreign trade was concerned, how disinterested 
Teutons suggested developments and drew up plans, again 
apparently disinterestedly, so that only German equipment 
met the specification, how the necessary capital support 
was always forthcoming at the psychological moment, and 
how ultimately the whole project was controlled from 


Germany for the main or entire benefit of Germans. 


The sinister feature of this policy and the only one to 
which objection could be taken was the secrecy and deceit 
with which the German control was obtained. Had the 
deal been fair and above board, it might have succeeded in 
most cases to practically the same degree, and no one could 
have raised any objection, for there is nothing wrong in a 
wealthy syndicate offering money for development schemes 
on terms favourable to firms associated with it, so long аз. 
If 
the negotiation amounts simply to advancing capital or 
taking up concessions with no definite “ tying to certain 
markets for the purchase of subsequent supplies, it is still 
less open to objection; but tying itself cannot be objected 
to, if it is a stated or obvious consequence of the original 
negotiation. Getting into fresh markets by this means is 
simply good business, and our business men must decide 
whether it is a method for us to adopt more extensively in 
future than in the past. With the conclusion of nominal 
peace we shall, so far as we are able to foresee, merely 
exchange one form of war for another. Our present 
enemies in the field may then be formidable enemies in 
trade. Their capital will be gone—if, indeed, it has not 
already vanished despite the isolation of the country— 


‚ but the organisation and discipline of the nation will 


remain, and its captains will make herculean efforts to 
recover the lost position. 

As for the neutral countries of the world, they will be 
very keen competitors. They have become possessed of no 
small portion of the Allies’ wealth—directly by supplying 
costly war materials for which we have paid and (from the 
purely commercial standpoint) blown into thin air, and 
indirectly by taking advantage of markets from which we 
have temporarily withdrawn capital and energy. By both 
these means the neutral nations, chief amongst them the 
States, have acquired an immense advantage which they are 
entitled to use, and which they certainly will use to the best 
of their organisation and ability. 

The National City Bank of New York announces the 
formation of a £10,000,000 company to develop foreign 
trade with the States, by promoting foreign loans and 
investment schemes, so as to create a market for American 
capital and manufacture. That is the sort of thing for 
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which we must prepare. We cannot complain at the 
arrangement nor would it be of any use to do во. Such 
measures are legitimate, but for our own well-being they 
must be met by equally energetic measures. Cannot we 
have a big Empire loan or investment scheme for the same 
purpose? The financing of manufacturing industries has 
long been one of our weak places. ` 

The new venture is probably the most ambitious yet made 
to farther the commerce of the States, and it is admittedly 
a direct outcome of benefits derived from the war. The 
fields ia which it is proposed to operate are South America 
and Russia —particularly the latter. We are not alone 
in realising the immense potentialities of the Russian 


Empire, and in recognising the fact that outside capital will be 


required for many years to develop those potentialities, whilst 
the chief benefits in supplying machinery and equipment will 
go to that country which makes the development possible. 
Ia the electrical field alone the requirements of Russia for 
power stations, for electric traction, for industrial power &nd 
domestic supply, will be immense in the immediate future, 
and the prospects are equally good in other engineering and 
in general industrial fields. Clearly the matter is a national 
one—if not for Government support, then for organised 
pee support on a national scale. Henceforth we can 

ardly do without national support for the enterprise of our 
individual manufacturers ; that powerful weapon has long 
been used by our chief rivals. 


ч RUBBER prices have kept up very well, 
Bobber: though there has been a certain degree 
of fluctuation, which resulted in a rather uncertain tone 
amongst consumers, with a falling-off in the amount of 
new business being placed. The firmness of the market at 
times induced actual users of material to cover themselves 
ahead as far as possible, but, as the purchasing abated in 
this connection, so there were occasional spells when the 
tendency became reactionary. The activity of hostile sub- 
marines in the Mediterranean has had a sharp effect in 
raising prices, now that the Huns can score a success and 
have managed to put down a boat with a large consignment 
of rubber on board. After all, there is always the Cape 
route home if the worst comes to the worst, but, meantime, 
there is no doubt that proper steps are being taken to rid the 
Mediterranean of these Hunnish pirates and baby-killers. 
Оп the advancing prices, America bought liberally, for 
United States consumers are treated by their Press to a 
diet of falsehood, and apparently to very little truth ; 
the United States Press has for weeks been announcing as 
facts things unknown, and not believed here to be the case. 
However, the fouling of our own nest by our censors seems 
to be part of the game, for any silly falsehood is apparently 
permitted to go over the cables so long as it reflects 
unfavourably upon the Allies, while any statement in our 
favour is withheld. So much for American news and the 
Censorship. 

The pack of falsehoods about the Suez Canal, sent 
to New York by permission of the Censorship, resulted 
in an advance of 9 cents per lb. in the price of Ceylon 
plantation rubber to 68 or 69 cents per lb., an increase 
of 15 per cent. This was described as an unfortunate 
interruption to the serenity which has surrounded the big 
rubber users of the United States ever since they made 
their peace with the British Government about 12 months 
‘ago, and agreed to keep crude rubber from falling into 
German hands.” There is a fair-sized stock of crude 
rubber in the United States to-day, but if there 
were an interruption of Far Eastern shipments for 
much beyond a month, some of the large consumers 
might find themselves in difficulties. America, if hindered 
in the East would, of course, draw heavily on Para 
rabber from Brazil. As regards the Datch position, it is 
now intimated by the Datch Overseas Trust that that 
body will асзері no further consignments of rubber. This 
is a distinct point gained to the Allies, for there is not the 
least doubt that Germany has been receiving a lot of 
rubber by way of neutrals. 


The following figures show the Straits Settlement 
exports :— | 


1918. 1914, 1915. 

January 781 1,181 2,576 tons. 
February 743 1,703 2,741 „ 
March 898 1.285 2,177 „ 
April 762 1,548 1,978 „ 
May 814 1,309 3,588 „ 
June 812 1,480 2,249 „ 
July 1.120 1,584 2,324 „ 
August 1,815 1,325 2.995 „ 
Septem ber 1,057 1,602 4,725 „ 
Ostober 1,144 2,006 2,641 „ 

Total eco . 9,449 j 15,023 27,594 ” 


These figures include transhipments of rubber from 
various places in the neighbourhood of the Straits Settle- 


‘ments, such as Borneo, Java, Sumatra, and the non- 


Federated Malay States, as well as rubber actually exported 
from the Colony, but they do not include rubber exports 
from the Federated Malay States. 


| THE comparative scarcity and high 


8 a wee prices of coal and the comparative dearth 
peri Coal * of labour, in the face of the large 
Supplies, demands for both on the part of indus- 


trial establishments which are engaged 

on the production of munitions of war, are having a far 
from favourable effect in certain belligerent countries, 
especially in those whose national output of coal is 
inadequate to meet their own requirements, and the 
resources of the gas and electricity works which supply light 
and power to these establishments are being strained to 
cope with the situation. In France the first call on the 
domestic output of coal is made by the military authorities, 
the railways, the iron and steel works, the manufacturers of 
war material, and the gas and electricity works, and a 
similar observation may be said to apply also to every 
country at war. The difficult state of affairs in Italy, 
whose out-turn of coal is totally insignificant, has induced 
the Association of Working Electrical Undertakings 
(Associazione Esercenti Imprese Elettriche) to hold a 
meeting at Milan, under the presidency of Senator 
Ksterle, in the presence of the representatives of 
most of the electricity works, including the Edison Co. 
the Conti Co., the Idroelettrica Ligure, the Adriatica Co., the 
municipal councils of Milan and Turin, &c. The object 
of the conference was not so much to discuss the question 
of coal supply, as water power is used to a large extent in 
the country, as to afford an opportunity for an interchange of 
ideas as to how the relations between suppliers and con- 
sumers of electrical energy should be regulated in an 
equitable manner under existing circumstances. It was 
eventually agreed that producers should arrange local 
meetings with the principal castomers in every important 
district for the purpose of coming to special agreements 
in their mutual interests, particularly in regard to 
the supreme requirements of the industries at the 
resent time. As will be remembered, a State tax 
been in operation for some years, on the con- 
sumption of electricity—at least for heating and lighting 
purposes. The Association has sought to secure the 
abolition of the tax on the use of energy for heating, but 
the Ministry of Finance points out that the tax repre- 
sents the law of the country, and cannot be modified 
without the previous approval of Parliament. However, to 
meet the case, the Minister of Finance proposes to ask the 
Ministerial Council to issue & special decree for an expert- 
mental period of six months, exempting consumption for . 
heating from the tax, whilst on their part producers wil 
have to keep special accounts of the energy used for this 
service as compared with the corresponding period а 
year ago. A statement to this effect was made by the 
President to the Conference, which, naturally, did not 
entertain any great expectations of a large extension of 
the application of electricity to heating under present 
conditions. In Italy electric heating -has to be considered 
chiefly as providing a substitute for coal at the 
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moment, but the reserve manifested by the Conference 


as to the possibilities of much development in the near - 


fature was more than shared a fortnight previously by an 
Italian engineer who contended, rightly or wrongly, that 
at the present high price of coal in Italy, it would be 
cheaper to use the latter than electrical energy for heating, 
even if the tax were entirely discontinued. Imported coal 
for domestic use is reaching £4 per ton in France, owing 
chiefly to the high freight rates and general labour conditions, 
bnt the cost is still higher in Italy, being £4 1s. 7d. per 
ton on rail at Genoa, and £4 18s. per ton at Milan. With 
these facta before us, it is difficult to believe the recent 
assertion made by the chairman of the Zurich Bank for 
Electrical Undertakings who, speaking of the dearness of 
coal experienced by electricity works in Spain, Portugal, 
Italy, and Russia, stated that the price paid by the Italian 
Officine Genovesi was 80 per cent. more than a year ago. 
If this rate were correct the company would be able to 
5 itself upon having secured coal at a compara- 
tively low price under existing circumstances, especially as 


industrial coal cannot be put on rail at Italian ports at a 


price lower than that of coal for domestic consumption. 


i THAT the possibilities of electric light- 

New Мар. ing have by no means attained their limit 
with the tungsten filament is well exemplified by the 
remarkable invention which is described elsewhere in this 
issue—an enclosed arc lamp, in which the arc is struck 
between tungsten electrodes in an atmosphere of nitrogen. 
The description was contained in a communication to the 
Institution of Electrical Engineers by Messrs. E. A. 
Gimingham and S. R. Mallard, and the whole matter is of 
exceptional interest, for several reasons. 

In the first place, this invention was not arrived at by a 
happy thought, a fortuitous train of circumstances, or a 
stroke of genius; it is the direct result of a research insti- 
tuted by the Edison & Swan United Electric Light Co., 


Ltd., at their works at Ponders End, for the express purpose 


of developing precisely such an invention. We most 
cordially welcome this demonstration of the fact that some 
of our manufacturers are awake to the supreme importance 
of scientific research conducted on systematic lines with set 
purpose, and recognise the necessity of allocating to such a 
research a competent staff and adequate equipment. We 
trust that the Edison & Swan Co. will reap the fullest 
reward for this admirable example of successful enterprise. 

In the second place, we see in this lamp the same mate- 
rials as are used in the half-watt incandescent lamp, but 
used in a fundamentally different way, and we are irresistibly 
reminded of the clever paper on Invention that was read 
by Mr. Charles Turnbull before the Newcastle Local Section 
of the I.E.E. some years ago, in which the author pointed 
out how one invention might lead to another by a suitable 
metamorphosis. | | 

Thirdly, the method of striking the arc in this lamp, by 
ionising the gas in the vicinity of the electrodes, involves 
once more the principle of the thermionic current which 
has been во ably applied by our American friends in the 
development of the kenotron rectifier and the pliotron 
amplifier—building on the foundation laid by Mr. T. A. 
Edison, Dr. J. A. Fleming, and Mr. О. W. Richardson—in 
the great research laboratory that we have held up to our 
readers ав a splendid example. 

The results obtained already are excellent, and will exert 
a material mfluence on many applications of the electric 
light ; but we doubt not that further progress will be made. 
A research is actually in progress in the United States in the 
direction of utilising an arc between unconsumed tungsten 
electrodes, in an atmosphere containing vaporised salta, 
but in this case the arc is several inches in length. It is 
clear that this new field of investigation possesses vast 
possibilities. | 


. next few years, the question whic 


' THE LARGE TURBINE AND SUPPLY 
PROBLEMS. 


, Dugina the past 20 years a radical change has occurred in 
our ideas as to central station design and practice, due in 
great part to the rapidly changing conditions of electricity 
supply. We have been passing through the retail 
stage, but are now rapidly approaching the wholesale 
stage, when quantity production of electricity will become 
an essential factor to success. Some measure of the changed 
conditions can be gathered from the increase in consumers 
and output during the period mentioned, in individual 
centres where conditions are favourable, as, for instance, in 
a Scottish city, where the consumers have multiplied by 
55 and the output by 100, although no traction supply is 
included ; or a Lancashire city, where with 20 times as 
many consumers,as in '95, the output is 125 times as great, 
including traction supply, and 85 times, excluding the 
latter. The ratios for any town will vary according to the 
industrial conditions obtaining, and are, no doubt, inoreased 
in the cases mentioned, by the absorption of adjoining 
supply areas during the period referred to. The position 
to-day cannot be judged without some idea as to the rate of 
increase in output, which with the growing appreciation of, 
more particularly, electric power applications, has had a 
marked upward tendency in recent years, where favourable 
conditions exist for development. = 

There is another feature which inflaences rate of progress 
and cannot be ignored in this country. Every industrial 
emergency resulting in interference with fuel or labour has 
the effect of increasing the rate of output of electricity, 
which is equivalent to an admission that electricity is the 
cheapest power and most convenient labour-saving agency 
on the market. The position is then that just as the 
lower-pressure direct-current station with direct retail dis- 
tribution has given place to the medium-pressure alternating 
station with a combined: distribution, partly bulk to sub- 
stations and partly direct to the consumer, so will this phase 
of development be superseded by the bulk high-pressure 
generating station, designed to utilise to the full our existing 
means of producing cheap electricity, which will, in fact, be 
supplied in bulk to the distribution area. 

A scheme of this kind would necessarily involve the use 
of only the largest turbine and boiler units available under 
the circumstances, because they would, relatively to the ont- 
put, be the cheapest to purchase and operate, and in order 
to realise the full benefit of its capacity, it would probably 
require us to fit the supply area to the station, rather than 
as at present fit the station to the parochial needs of the 
area at the moment. | 

There is nothing novel in this ides, but, unfortunately, it 
is not appreciated by those who might benefit by it ; neither 
does it appear to be 5 that every pound spent in 
perpetuating any but the largest type of generating plant, 
where that can be utilised, is actually an obstacle to the 
production of electricity at minimum cost, and an additional 
burden on the consumer on whom obviously the excess cost 
must fall. In this connection the municipal boundary line 
has much to answer for; as a barrier to co-operation it 
probably bas had no equal, and so far as municipal co- 
operation in electricity supply is concerned, it has more 
frequently proved insurmountable. 

uriously enough, our electricity suppliers, municipal and 
otherwise, in their dealings with consumers, are the most 
enthusiastic exponents of the principle of concentrating 
power production and of entrusting to experts the genera- 
tion of power, although they show no inclination amongst 
themselves to practice what they preach to their consumers. 
Not only so, but extensions to individual plants are too 
frequently stopgaps, introduced solely to fill the pressing 
requirements of the next 12 months. Ina time of stress 
like the present, and such as will probably exist during the 
natnral occurs to us 
is whether we can afford to prolong our present methods of 
electricity supply—whether circumstances, such as the need 
for national economy in expenditure after the war and the 
paramount necessity of introducing into our industrial life 
economy in time and labour, in which electrical methods 
play such an important part, will not compel us in the near 
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future to sweep away all artificial barriers to economic 
progress and abandon the narrow-minded methods of the 

b. 
It is admitted that the miniature supply areas of this 
country do not individually in their present state of elec- 
trical development give scope for the us» of really large 
turbines, but in the matter of the generating station there 
appears to be no reason why joint ownership should not be 
adopted in many cases, and, indeed, favoured by that 
Government department which, as regards municipal expen- 
diture, is supposed to safeguard the poor ratepayer's pockets. 
Such a course would undoubtedly hurry up our electrical 
development at a time when it is most needed. 
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30,000-KW. AND 35,000-KW. SETS IN THE PHILADELPHIA 
А ELECTRIC Co.s STATION. 


It may be of some interest in this connection to draw 
attention to the progress of the big unit station in America. 

The bulk supply station is, of course, no new thing in this 
country—on paper, at least—but the only really big unit 
plant which we can count on as likly to materialise within 
the next few years is the Barton station of the Manchester 
Corporation, which authority, it may be noted, supplies in 
several districts adjoining the city boundary. This station is 
planned to utilise 15,000 Kw. and 25,000 Kw. turbine nnits, 
but before the latter sized units are installed it is quite possible 
that the 50,000-Kw. turbine, to which serious consideration 
is being given in the Scates, will have become a reality. 

At the present time, New York City boasts a station laid 
out to accommodate eight 30,000-K w. turbine sets of a hybrid 
pattern, each machine consisting of two steam-electrical 
units, for traction purposes, while turbines of similar output 
are used in Chicago and at Philadelphia in the new Christian 


'85,000-kw. turbine plant, the largest so far install 
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Street station, where, in addition to a 30,000- c 


recently been put to work. Some details of this ma 
appeared recently in the Electrical World, which mentioned 
that it consisted of a 13-stage Curtis turbine operating ot 
steam at 215-lb. pressure, 150° Е. superheat, and exhatsting 
into а 50,000 sq. ft. central flow sm face condenser. The 
generator supplies a three-phase, 60-cycle current at 13,20( 
volts, and is coupled direct to a 150-Kw., 250-volt excite) 
mounted on the shaft. The whole machine measures 
63 ft. 2 in. in length, is 21 ft. 7 in. wide, and 15 ft. 10 in. 
high, the speed being 1,200 R. P. u., while as to steam con- 
sumption, 11:8 lb. per Kw.-hour at the most efficient load, 
25,000 KW., and 12°5 lb., at, the full output of 35,000 KW., 
are guaranteed. The steam-raising plant of the new station 
will consist of 20 60,000-lb. boilers. 

We illustrate another 30,000-Kw. Curtis turbine set which 
has recently been installed in the Waterside generating 
station of the New York Edison Co., bringing the capacity 
of plant installed up to 500,000 нр. This machine con- 
sists of a 10-stage high-pressure steam turbine and a 
two-stage double flow low-pressure turbine coupled to a 
generator on the same shaft, running at 1,500 R. P. u. 
Steam is supplied at a pressure of 185 Ib. per sq. in. and 
exhausted into a 50,000 sq. ft. surface condenser. 

The Westinghouse Co. is supplying the Commonwealth 
Edison Co., of Chicago, with a single shaft turbine unit of 
35,300 Kw. This will comprise a tandem compound 
Parsons type turbine coupled to a three-phase 60-cycle 
12,000-volt generator rated at 35,300 Kw. at 85 per cent. 
power factor, with a direct-coupled exciter. The turbine 
will run at 1,200 в.р.м. on steam at 220 lb. pressure with 
200? superheat, and will exhaust into a 29-in. vacuum. 
This unit will measure 75 ft. long by 18 ft. 6 in. wide and 
21 ft. high, over all. 

Single turbine units of 20,000 Kw. are also used in the 
New York, Chicago, Cleveland and Detroit Central Stations. 

At the New Conners Creek station of the Detroit 
Edison Co. the first 50,000 Kw. section of which is now in 
operation, a 150,000-K.v.A. plant is to be put down in six 
25,000-K.v.A. units, and will be supplied with steam from 
boilers of exceptional size, each of 23,654 sq. ft. heating 
surface. Only two such boilers will be used for each turbine 
unit and no provision for spare plant, as usually understood, 
is made, although arrangements have been made for three 
boilers to supply two turbines, and the boilers can be safely 


operated at more than 170 per cent. of their ordinary 


steaming rates. The steam pressure is 225 lb. per sq. in., 
and 200° F. of superheat at 200 per cent. of rating is pro- 
vided for. What are usually considered unavoidable heat 
losses are minimised by passing the air from the engine 
room through a pipe gallery, where it passes over the steam 
pipes, to the fan equipment of the boilers. 

The Electrical World, referring to the discussion on 
economics of power-station design at the recent San 
Francisco Engineering Congress, mentioned that Mr. H. H. 
Barnes, jun., intimated that boiler pressures much higher 
than 250 lb. would be found feasible and economical; a 
pressure as high as 1,000 lb. was suggested аз a possibility 
for turbo-generators of 40,000 Kw. to 50,000 Kw. . 

The opinion of Mr. C. W. Clarke is given that 400 lb. 
per 8q. in. boiler pressures are feasible, and that high-steam 
pressure rather than very high superheat is to be preferred and 
would mark a decided gain in turbine efficiency. Steam 
pressures of 500 to 600 lb. per sq. in. could be looked for 
in due course, and would represent a gain of about 9 per 
cent. in turbine efficiency. 

Mr. P. M. Lincoln considered that the capacity of the 
future unit would be fixed by the demand for such units 
rather than by any inability to produce them, and Prof. 
Miller remarked that a noticeable saving in labour would 
occur with the largest size turbines, and that as their 
efficiency could be but slightly improved with existing 
steam pressures and superheats, higher steam pressures 
would be introduced, marking a new departure in power 
plant practice and raising the efficiency on the Rankine 
cycle considerably above the present maximum of about 
73 per cent. 

Mr. Н. б. Stott said that the 30,000-Kw. steam turbine 
had surpassed the gas engine in thermal efficiency, reaching 
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26 to 28 per cent., which was only ренде by the Diesel 
oil engine; the floor Space S by the horizontal 
steam-turbine generator was only j to т sq. ft. per Kw. 
It may be added that opinions on the operation of such large 
turbine units do not appear to anticipate any difficulties. 

As regards increased boiler pressures, the Public Service 
Co. of Northern Illinois is installing a 10,000 Kw. turbine 
unit which will run on steam at 300 lb. pressure and 200° 
superheat. The Babcock boilers supplying steam to this 
machine are constructed for a pressure of 350 lb. per sq. in. 

It is interesting to note that in this country so far as the 
feeling has been indicated at all, it appears to point in the 
direction of very high superheat for fature turbine practice— 
as, for instance, in the Ferranti steam gas tubine. 
also almost certain that the development of large unit bulk 
supply generating plants would be accompanied by 
sufficiently favourable load conditions as to render the 
adoption of gas firing and by-product recovery an attractive 
proposition, the increasing price of coal being a probable 
contributing factor. 

"The fact that these ultra-developments are problematical 
at the present time does not detract from the economic 
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readers in this connection that the Sectional Elec- 
trical Committee of the E.S.C. is also the British 
iNational Committee of the I.E.C. Perhaps the most 
important section of the report is that which deals 
with the limiting temperatures for insulating mate- 
rials, a subject which has given rise to much con- 
troversy in the deliberations of the I.E. C.; the 
crucial point was the temperature to be adopted as 
a standard for the cooling air, it being held that the 
maximum temperature to which the cooling air might 
be expected to rise should be taken. Obviously, 
unless this were done, it would be impossible to 
specify the permissible temperature rise in such л 
way that the maximum limit permissible for the total 
temperature should never be exceeded. It was 
abundantly proved that the cooling air even in tem- 
perate climates often attained a temperature of 
40° C., and this was the value advocated by the 
British and American Committees, but the Germans 
stood out for a lower value, being clearly averse to 
lowering thé rating of their machines to the value 
assigned to it by other nations. The importance of 
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30,000-KW. TORBO- GENERATOR AT THE NEW YORK EDISON Co's WATERSIDE STATION. 


necessity of adopting the most advanced methods of elec- 
tricity supply available. 

We must get away from the “municipal area idea, 
remembering that the intensive development of one town 
far ahead of its neighbours, will result in far less advantage 
to the inhabitants, than the general development of the 
whole country; the former would have an infinitesimal 
effect on the price of apparatus as compared with enormous 
sales resulting from the latter. 


THE BRITISH STANDARDISATION RULES 
FOR ELECTRICAL MACHINERY. 


We have already briefly announced the issue of 
Report No. 72 of the Engineering Standards Com- 
mittee, which deals with '' Electrical Machinery (ex- 
cluding motors for traction purposes),’’ and super- 
sedes the Interim Report of 1904. The new Rules 
are extremely interesting, and undoubtedly consti- 
tute the fruits of a vast amount of work, not only 
on the part of the very representative sub-committee 
which drew them up, but also of the International 
Electrotechnical Commission. We may remind our 


arriving at a working arrangement, 


universal agreement on this point was very great 
from a commercial point of view, as any nation which 
rated its machines by a lower standard would of 
course secure an unfair advantage over its rivals, to 
the prejudice of the purchaser. 

It 1s stated that the rules have been based on the 
limiting temperatures for insulating materials agreed 
to at the last Plenary Meeting of the I. E. C. held in 
Berlin in 1913, and that considerable advantage has 
accrued from the co-operation of the American 
Standards Committee in this work, a conference in 
London in March last being attended by Mr. H. M. 
Hobart and Mr. C. E. Skinner as the official repre- 
sentatives of the American Institute of Electrical 
Engineers. The Canadian National Committee of 
the I.E.C. was also officially represented at the con- 
ference. 

The Interim Report of 1904 cannot be said to have 
commanded the approval and acceptance of the elec- 
trical industry in this country, and with a view to 
pending the 
issue of the present report, the British Electrical 
and Allied Manufacturers’ Association drew up a 
provisional code of standards, the first part of which 
was published in our issue of May 23rd, 1913; a 
supplement appeared in our issue of May 215, 1915. 
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In issuing the latter, the B. E.A. M. A. stated that, 


owing to the approaching completion of the Engi-. 


neermg Standards Committee's Report, the original 
rules were reissued without alteration—otherwise 
certain changes would have been made; this state- 
ment, and the fact that the B.E.A.M.A. is repre- 
sented on the sub-committee responsible for the new 
rules, lead us to infer that the Association will adopt 
the latter, at any rate so far as they cover common 
ground—for the Association code also deals with 
matters which are not touched upon in the present 
report. 

The following is a brief summary of the more 
important features of the rules; the latter, of course. 


cannet be re-published in our pages in full. In a 


later issue we.shall compare some of the provisions 
of the new code with those of its forerunners. 

The first section is devoted to definitions, and is 
followed by standards of frequency, phase, and wave 
form for A.C. machines; these are commendably 
few, and call for a 5o-cycle, three-phase, sine-wave 
standard generator. It is interesting to note that two- 
phase machines are explicitly banned. We then 
meet with definitions of eight types of generators 
and motors—open, protected, semi-enclosed, totally- 
enclosed, pipe-ventilated, forced-draught, drip-proor, 
and flame-proof—this section being, in fact. a 
vlossary. 

The standard for continuous rating is defined 
as the output at which a machine can work 
for an unlimited period and comply with these 
rules. This rating includes the equivalent of the 
overload that is commonly specified. For in- 
termittent service two standards for short-time 
rating are provided—one hour, and half hour. 
Variable-speed machines are to have a definite 
rating for each of the limiting speeds. The maxi- 
mum cooling air temperature to which the rules 
apply is 40° C., and this has been used in fixing the 
limits of temperature that may be attained, which 
are all included between 90° and 115°C.; the limits 
depend upon the materials employed for insulating 
the windings, being for rotating armatures with 
commutators go°C. when the insulation is effected 
with impregnated cotton, paper and similar mate- 


rials, and enamelled wire, and 110° when asbestos, * 


mica, etc., is employed. Field magnet coils, A.C. 
windings in slots, and transformer windings, are 
allowed an extra five degrees. Commutators, slip- 
rings, and transformer oil are limited to 90°C. For 
cotton, etc., when neither impregnated nor immersed 
in oil, the temperature limit is placed 10°C. lower. 

The duration of the temperature test run is of 
some importance, especially in the case of large 
machines, and the new standards of procedure are 
here very helpful; they permit the time required to 
attain the final temperature to be shortened by run- 
ning the machine on overload at first, the load being 
afterwards reduced to rated conditions and kept 
constant long enough to make sure that the tem- 
perature of the machine would not exceed the 
standard if the test were prolonged until a steady 
final temperature had been reached. 

The temperature recarded is to be the highest 
observable; when it is found that the temperature 
of a part goes on increasing after stopping the 
machine, the highest value is to be taken, and if the 
temperature on the other hand is falling, corrections 
are to be applied. Provision is made for the tem- 
perature test of a machine for intermittent service to 
commence when the highest of the observable tem- 
peratures of the windings is the same as that of the 
cooling air; this is obviously necessary, but the 
utilitv of a similar proviso in the case of a machine 
for continuous service is not easilv seen, às it is 
expresslv provided that the latter may be run at an 
excess load if desired, to reduce the period of test. 
The highest observable temperature is to be taken, 
no matter whether it be obtained bv resistance 
measurement or by the use of a thermometer; no 


‘less than 75 per cent. above normal rating. 


doubt is left, however, as to which method is re- 
garded by the Committee as the more reliable, as 
the resistance method is definitely prescribed for all 
field coils except those of very low resistance (series 
windings), and for other windings when practicable; 
in certain cases the thermometer may be used alone, 
although the resistance method is practicable, but :п 
such cases the temperature limit is placed 5? C. lower. 
A notable innovation is the employment of tempera- 
ture detectors—thermocouples or resistance thermo- 
meters—which afe to be embedded in the winding: 
of machines over 3,000 Kw. and 3,300 volts, if speci- 
fied in tne first instance. When these detectors are 
embedded between two coils in one slot, an extra 
allowance of 5° С. over the standard limits is made, 
whereas if the detectors are between the insulated 
coil and the iron core, the par values must be taken 
for the limits. If, however, the rated pressure of 


the machine exceeds 5,000 volts, the permissible 


limits are reduced by 1* C. for each thousand over 
five, evidently to allow for the increased thickness 
of the insulating material. The temperature co- 
efficient of the change of resistance of copper is 
neatly defined by the formula 1/(234.5+%¢,) where 
% is the initial Cent. temperature of the winding: 
the sequence of the figures makes them easy to 
remember. m 

Entirely new mechanical tests are prescribed; any 
machine must be capable of withstanding for 15 
seconds a load in amperes 100 per cent. in excess of 
its standard rating, at rated voltage—for 30 second: 
in the case of a motor for intermittent service—and 
an induction motor must not be stalled by a torque 
Motors 
with short-time rating. other than the squirrel-cage 
induction type, must be able to exert a starting 
torque 100 per cent. in excess of the normal full load. 

Under the heading ''Commutation Tests it i: 
specified that a p.c. machine with fixed brushes shall 
work practically sparklessly from no load to the 
rated load; we appreciate the difficulty of defining the 
permissible degree of sparking, but it will, be seen 
that the difficulty has not been overcome, and com- 
pliance with the rule remains a matter of opinion. 

High-pressure tests are to be applied for one 
minute between copper and iron, and range from 
twice rated pressure plus 500 volts (R.M.S.) for very 
small machines to twice rated pressure plus 5.000 
volts for those of the largest size and pressures over 
5.000 volts. Rotating field windings, however, are 
subjected to a test pressure ten times the rated pres- 
sure. Current and pressure transformers are to be 
tested at the rather curious value of 2} times the 
rated pressure + 2,000 volts. Various other pressur- 
tests are specified for particular cases, and the de 
sirable insulation resistance in megohms is indicate! 
bv the formula 

Rated pressure in volts 
1,000 + Rated output in K. v. A. 


with a minimum of one megohm; but strict сот: 


pliance with the formula is not insisted on, and it i: 
pointed out that insulation resistance higher than 
the value indicated should not be asked for, as the 
insulating material may be damaged by the severe 
baking to which it may have to be subjected. The 
test is made with a pressure of about 500 volts, con- 
tinuous. | 

Information to be given on the rating plate :s 
specified in great detail, there being six cases to pro- 
vide for; an interesting innovation is the requirement 
that on transformers the rating plate shall carry a 
vector diagram showing the phase relations in à 
three-phase transformer, and a connection diagram 
showing the relation of the various terminals to the 
windings. This is a very practical and useful stipula- 
tion, and will prevent many mishaps. The terminal 
marking is a necessary complement to the diagrams, 
and is intended to indicate аб once the (relative) pres- 
sure and polaritv of the primarv and secondary wind: 


ings. 
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The last section deals fully with the information 
to be given with the inquiry and when ordenng 
machines. | 

The list of standard pressures for electrical 
machinery, which formed a prominent feature of the 
report of 1904, is here relegated to an appendix, 
which refers to them as the pressures in use on 
svstems already in operation, and to which, there- 
fore, manufacturers have conformed; but it is stated 
that the question of standard pressures for new 
systems 1s under consideration. Another appendix 
relates to the highést internal temperatures attained 
and their relation to the maximum temperatures to 
which vartous classes of insulating materials may be 
subjected, these being in the case of impregnated 
cotton, silk, paper, etc., 105°C.; in the case of 
mica, asbestos, etc., 125° C.; and in the case of 
cotton, etc., not impregnated, 95°C. Enamelled wire 
is at present classed with impregnated cotton for 


want of reliable data as to its endurance, and the 


limits for refractory materials such as pure mica, 
porcelaim and quartz are not yet determined. It is 
interesting, however, to note that the ability of mica 
and asbestos to withstand a temperature of 150°C. or 
more is recognised, though it is not considered 
advisable in the light of present knowledge to exceed 
125° In this connection we may mention that at 
a recent meeting of the American Institute of Elec- 
trical Engineers it was stated that some of the 
generators at Niagara Falls which were built with 
mica insulation have been running. for, 20 years at 
temperatures up to 285° C. without injury, and some 
of the speakers advocated the acceptance of higher 
temperature rises for mica insulation than the 
A. I. E. E. rules allow. The machines referred to were 
wound with rigid bars, and it was pointed out that 
with modern high voltages and wire-wound coils it 
was difficult to insulate with mica, owing to the flexi- 
bility of the conductors. There was a decided con- 
sensus of opinion in favour of allowing a maximum 
temperature of 150" C. for mica and asbestos, but 
not more. . 
(To be continued.) : 


A NEW HIGH-EFFICIENCY INCANDESCENT 
LAMP. 


By E. А. GIMINGHAM, МЛ.Е.Е., Ax p S. R. MULLARD, 
A. M. I. E. E. 


(Abstract of Communication to the Journal of the INSTITUTION 
OF ELECTRICAL ENGINEERS.) 


Іх 1913, experiments were started in the lamp research 
laboratory of the Edison & Swan Uhited Electric Light Co. 
at their Ponders End worke, with the object of making a 
lamp having the usual characteristics of the ordinary incan- 
descent lamp, that is to say as regards the shape and size of 
bulb. stem, and cap, but having as the source of light an arc 
having electrodes of tungsten or other suitable refractory 
conductor burning in an inert gas euch as nitrogen or argon. 
The present paper describes the results of this work. 

The first lamps constructed were made with the electrodes 


in eontact, one of the electrodes being connected to an expan-. 


sion strip constructed of a strip of molybdenum, to one side 
of which was welded a thin strip of copper or other suitable 
material having about the same coefficient of expansion. A 
spiral filament of tungsten or molybdenum was mounted close 
‘to the strip and wired in series with the arc circuit. To pre- 
vent the strip moving too far and the arc breaking, a thick 
wire was sealed into the glass support; this wire acted as a 
stop and maintained the correct length of arc gap. 

For alternating-current lamps the electrodes were con- 
structed of fused tungeten and were of equal size. 

For use with continuous current, in one form of lamp the 
positive electrode was constructed of a globule of fused tung- 
sten, while the negative electrode consisted of a number of 
tungsten wires or filaments mounted in the form of a brush. 
The whole of the parts were assembled ae shown in fig. 1, 
and sealed in an ordinary incandescent lamp bulb, which, 
after being thoroughly exhausted of air, was filled with nitro- 
gen at a pressure of approximately two-thirds of an atmosphere. 

When ‘connected to a continuous-current circuit through a 
suitable resistance’ the current passing through the coil 4 


- 


produced sufficient heat to cause the expansion strip B to 
warp, thus separating the electrodes E, E, and striking an arc 
between them. The temperature of the heating coil then 
dropped to a very dull-red heat due to the added resistance 
of the arc itself. The heat from the arc was more than suffi- 
cient to keep the expansion strip hard against the stop Е, 
and thus to maintain the requisite length of arc gap. 

The arc burned steadily and the electrodes emitted an 
intense white light. The lamp had, however, many dis- 
advantages, the most important being the tendency of the 
electrodes to stick together, with the result that the expan- 
sion strip failed to separate Шеш slowly, Again, a consider- 
able amount of sputtering took place when the electrodes 
eeparated, which, in consequence, shortened the life of the 
lamp. However, in the course of development, principally 
by altering the shape and size of the electrodes, a lamp was 
evolved from which a life of over 100 hours was obtained. 
Other attempts to overcome the sticking of the electrodes 
included altering the physical state of one electrode, also the 
use of a short-circuiting piece placed between them, which 
on the current passing was removed. "These and other devices 
did not entirely overcome the troubles of eticking and 
sputtering. - | 

The whole problem was then tackled from another direc- 
tion. It was assumed, from the results so far obtained, that 
if the difficulties of striking could be overcome there were 
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FIG. 1. 


Fic. 2. 


possibilities of obtaining a satisfactory source of light, the 


. whole of the light emanating from a source of very small 


dimensions, 

It is well known from the experiments of Sir J. J. Thomson, 

Dr. Fleming, and others, that the filament in an incandescent 
lamp gives off a strong negative discharge, and if an addi- 
tional electrode sealed adjacent to the filament be charged to 
a itive potential, a current passes between the filament 
and this electrode. This principle was applied to overcome 
е difficulties encountered: in making an arc incandescent 
ашр. í | . 
The first attempts on these lines were made with a lamp 
suitable for an alternating-current circuit. This lamp con- 
sisted of two sinall globules of tungsten fixed at a definite dis- 
tance apart. As a means of breaking down the resistance 
of the gas within the arc gap, a filament was mounted adja- 
cent to the electrode; this filament, when made to glow 
brightly for a few seconds, acted as an ionising agent and 
made the arc gap conducting. 

As used in the lamp, this 1onising circuit was connected in 
parallel with the arc circuit through an auxiliary single-pole 
switch and suitable resistance. On starting, the ionising 
circuit was completed for a few seconds and then broken by 
means of the switch. This resulted in an ure being momen- 
tarily struck between one of the electrodes and the filament, 
this being followed by an arc between both electrodes, the 
filament which acted as the ioniser being now entirely out 
of the circuit. 

This lamp showed great improvement as regards both 
facility in striking and life. 4 

Efforts were then directed to make а lamp for continuous- 
current circuits. At the start, the construction of this lamp 
was similar to that used for alternating current, with the 
exception that the negative electrode was smaller. To start 
the lamp the filament acting as the ioniser was brought to 
high incandescence and then cut out by means of a switch in 
the positive lead. Difficulties were experienced in inducing the 
arc to leave the tungsten-filament ioniser and pass to the 
negative electrode. This trouble was due to the difficulty of 
bringing the negative electrode to a temperature high enough 
to form an arc. In the alternating-current arc the electrode 
which momentarily formed the are with the ioniser helped to 
form the arc proper, but with the continuous- current lamp 
the are persisted in passing between the positive electrode 
and the ioniser. 

Later on, negative electrodes were made, to which in the 
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majority of lamps the arc would strike, but it was felt neces- 
sary to provide thoroughly for the protection of the ioniser. 
This was desirable, inasmuch as the prolonged action of the 
arc tended to damage the ioniser, which after a time added 
to the difficulty of striking. 

To try and obtain an ioniser which had a longer life than 
the previously used tungsten filament and which retained its 
activity throughout the life of the lamp, a study was made 
of the action of other materials than tungsten for use as an 
ioniser. It is well known that several refractory oxides 
possess to a very high degree the property of emitting elec- 
trons; experiments were therefore made with mixtures and 
combinations of tungsten with zirconia, yttria, thoria, and 
other oxides of the refractory class. | 

As а result of continued experiments, a satisfactory filament 

iving powerful ionisation properties was evolved, it being 
ound that if the filaments were carefully made they were 
not destroyed by the action of the arc and that they lasted 
considerably longer than a filament of pure tungsten, this 
being no doubt due to the difference in the physical state 
of the two filaments. However, difficulties still remained in 
the matter of restarting. The action of the arc after à time 
naturally destroyed the ionising properties of the filament, 
and in some cases difficulty was experienced in restriking 
after 200 hours’ burning. This deterioration of the ionising 
properties of the filament was. only local, being merely around 
a short length directly opposite the anode. 

To overcome this objection, a short length of expansion 
strip similar to that used in fig. 1 was linked between the 
anode and its stem lead. A lamp constructed in this manner 
is connected as shown in fig. 2, which illustrates a lamp euit- 
able for a continuous-current circuit. Three leads are neces- 
sary through the lamp stem ; on one is mounted the electrode 
E, while the other two hold the filament. acting as an joniser, 
BB’. The positive main lead is divided into two circuits, one 
of which, 4, passes through a resistance and tbe contacts on 
the electromagnetic switch c to one pole of the ioniser B, the 
other being taken through a resistance and the coil on the 
electromagnetic, ewitch to the positive electrode of the arc 
circuit в. The negative main lead is connected to the remain- 
ing ioniser lead B’. uu" 

In operation, the current first passes through the ioniser 
circuit, causing the filament to incandesce at a temperature 
sufficient to ionise the gas between it and the positive elec- 
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trode. At first a small current flows in the are circuit, this 
current rapidly increasing until the cut-out is operated. This 
breaks the loniser circuit and the arc is struck, the striking 
being assisted by the removal of the ioniser circuit, which, 
of course, shunted the arc circuit. The heat rising from the 
arc causes the expansion strip F to warp, and this moves the 
arc to another position on the ioniser. 

On switching off the current the electrode returns to its 
original position, having left the inactive part and coming 
to rest opposite the still active portion of the ioniser. By 
this means the lamp may be restarted at any period of its 
life without difficulty. 

In this lamp practically the whole of the intense white 
light emanates from a small globule of fused tungsten 1/10 in. 
in diameter. 

Any size or shape of electrode тау be made, the construc- 
tion of the higher candle-power lamps being arranged as 
shown in fig. 3. Here the expansion strip is dispensed with, 
use being made of the fact that in the more powerful arcs 
there is a greater tendency for the arc to pass across the 
shortest gap. In this case, after striking from the filament 
to the edge of the electrode, the arc rises to the thickened 
portion immediately opposite. 

Another method adopted for controlling the arc stream in 
lamps of high candle-power is to employ an extra lead through 
the stem, holding a smaller electrode fixed between the posi- 
tive plate and the filament, and situated at a definite distance 
from the former. By the operation of change-over switches 
in the circuit an arc is first struck between the filament as 
cathode and the small electrode as anode. On this electrode 
becoming brightly incandescent the change-over switch quickly 
operated brings into the circuit the large plate electrode, at 
the same time breaking the negative connection to the filament 
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and changing the polarity of the small white-hot. electe. 
This latter now being negative, an arc is immedi fos 
between it and the large positive plate. This ге 
i sed, and the filas 
being out of the circuit is completely protected. Е: 

A flat electrode is also employed. ‘To obtain the best ге 
a definite relation of surface to volume must be тайпа Йй. 
This type of lamp is made in sizes of 500 to 1,000 C. p., 1 
maximum intensity being given in a direction at right а 
to the plane of the electrode. : 

Comparison with Arc and Incandescent Lamps.—As com- 
pared with the carbon are lamp no regulating: mechanism is 
required, and there is therefore a saving in the initial cost cf 
production. . The loss of light due to obstruction by the ele- 
trodes is small compared with that in the carbon arc, and 
there is no trouble from flickering or from the arc wandering. 
The arc is completely enclosed. so that there is no danger 
from fire. No re-carboning is required, and the lamp needs 
no attention whilst in use. The light-giving eurface for the 
same output is greater than the crater of the carbon arc, 
and the electrodes can be so arranged as to concentrate the 
light in any desired direction. 

Filaments of incandescent lamps are always distributed 
round the stem and thus occupy a fairly large area, whereas 
in the new lamp the light-giving surfaces are concentrated 
in the centre of the bulb. In the same way that a carbon 
lamp appears yellow in comparison with ‘the ordinary half- 
watt lamp, so does the latter appear yellow when contrasted 
with the new incandescent are. For high candle-power lampe 
the bulbs are much smaller than for metal-filament lamps of 
corresponding candle-pdwer, e.g., electrodes to give 500 c.r. 
can be placed with safety in a bulb 4 in. in diameter. 

Characteristics of Lamp, etc.—Curve a (fig. 4) shows the 
percentage variation of pressure with current. As will be 
seen, the curve is similar to that for an ordinary carbon arc, 
though showing greater stability. The pressure across the arc 
steadily decreases with an increase of current. and if this i 
continued until the sputtering point is reached, the pressure 
suddenly drops. 

A representative efficiency curve is given by B in fig. 4. 
which shows the efficiency for the normal working current 
to be about 0.5 watt per International C.P., or 2 C.P. per watt. 
The current may be increased until the tungsten reaches the 
sputtering point, at which the efficiency is about 0.3 watt 
per C.P. or 3.33 C.P. per watt. 

Curve C in fig. 4 shows the variation of c.P. with current. 

Lamps have been made with a life of 500 hours, and it і 
hoped that further experiment will make it possible to obtain 
a true half-watt lamp with a life of 800 hours. During life 
the average decrease in C.P. is about 10 per cent. 

Some experiments to determine the effect of varying the 
pressure across the supply mains show the are to be very 
stable. A voltage drop of 90 per cent. in the case of the small 
lamps, and 25 per cent. in the larger sizes, was neceseary 
before the are was extinguished, 

As compared with the carbon-filament lamp (3.5 watts 
рег C. P.). with an intrinsic brilliancy of about 375 С.Р. per 
square inch, and metul-filament lamps giving 1,000 с.р. per 
square inch, the intrinsic brilliancy of the new lamp at an 
efficiency of 0.5 watt per C.P., or 2 C.P. per watt, is approxi- 
mately 10,000 с.р. per square inch. The colour, of the light 
can be made to vary from a bright yellow when running at 
low efficiencies, to a very intense white light when the lamp 
1з run to the sputtering point of the electrodes. The range 
of intrinsic brilliancy between these limits is approximately 
400 to 30,000 с.р. per square inch. 

Comparison with the spectra of various lamps clearly shows 
the continuity and strength in the visible spectrum of the 
new lamp, the other sources of iight showing weakness in 
the green and at other points. 

A great advantage of u lamp of this type is its adaptability 
(by altering the shape and position of the electrodes) for so 
varying the light distribution as to make it most suitable for 
the particular purpose for which the lamp is required. Where 
even illumination 1s required in all directions, spherical 
electrodes are most suitable. Electrodes can be made of any 
desired shape, however, and a flat plate or disk mounted 
vertically is an ideal light source for projection purposes. 

The lamp is made for both alternating and continuous- 
current circuits, and the present intention of the Edison апі 
Swan Co. is to put forward only the continuous-current lainp 
in its present form for optical projection and general scientific 
work where a concentrated point source of light is required. 
The lamp is so suitable for projection work that there i: 
every reason to believe it will supersede all other sources ‹! 
light for this purpose. It gives constant, uniform screen 
illumination, whilst there is no flickering and no danger ! 
fire in kinematograph work, as there often is from the intense 
heat of the ordinary carbon are. The bulb of the lamp. 
although smeller, does not become so hot as those of the hal: 
watt metal-filament lamps. Moreover, the lamp requires n: 
attention whilst burning, so that the whole of the operator 5 
time is free to attend to his apparatus. Lamps of 1,000 t« 
2,000 c.r. are suggested as very suitable for kinematograr! 
Русев, and lamps of 200 to 300 с.р, for ordinary lantern 
work. 

The lamp is very suitable for use in small searchlighte. ior 
daylight and night signalling, and as projection ares for stage 
purposes. It should prove useful in photography, and for the 
purpoee cf colour-matching by artificial light. Microscope 
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illumination and micro-photographic work offer two fields of 
usefulness for the new lamp, and undoubtedly there are many 
special purposes for which the lamp is particularly adapted. 

Experiments have shown that the lamp burns satisfactorily 
in series on high-voltage circuits, and future development 
lies in the adaptation of the lamp for street lighting, and for 
the illumination of large halls, etc. 

Although much work remains to be done for the complete 
development of the lamp, and such development takes place 
slowly in these troublous times, the laboratory tests have 
clearly shown its commercial possibilities. 

The authors are indebted to Dr. J. Fox for his valuable 
help in providing the photographs of the various spectra. 


NOTES FROM CANADA. 


[From our SPECIAL CORRESPONDENT. J 


THE Quebéc Streams Commission a few months ago let a 
contract for the construction of a large concrete dam across 
the St. Maurice River, which flows into the St, Lawrence 
a little above the City of Quebec. The dam, however, will 
be about 240 miles up the river from its confluence with the 
St. Lawrence. The height of the dam will be 80 ft. maximum, 
and its length about 2,000 ft.; its cost is to be about $1,500,000. 
A storage reservoir will thus be created which will hold rather 
more than a cubic mile of water, giving a minimum flow of 
about 6,172 cu. ft. per second for 300 days. This reservoir, 
» is said, will be greater than that created by the Assouan 
am. 

The same Commission, by constructing a dam at a cost of 
about $100,000 across the foot of Lake St. Francis, on the 
east side of the St. Lawrence River, some 50 or 60 miles 
below Montreal, expect to secure effective regulation of the 
water powers available, thus increasing very considerably 
the power which may be vrbis es Power is generated at 
several points now, but during the winter the minimum flow 
1з very much less than the flow in the spring, when the ice 
and snow melt. 'The proposed dam will provide a large 
storage area which will tend largely to balance up the avail- 
able-maximum and minimum flows. 

On the Northern portion of Quebec Province, in the Ungava 
region, on the Great Whale river, which flows westward into 
Hudson Bay, occur a number of falls of comparatively high 
head. Within 20 miles of the mouth of this river are three 
falls of 150 ft., 230 ft., and 65 ft. respectively; at other points 
ee ae falls of 136, 170, and 315 i The Hamilton river, 
whic 
sheer fall of 302 ft., while the fall of the river itself within 
a distance of 12 miles is another 460 ft.; the estimated power 
available due to this total fall of some 760 ft. is 300,000 н.р. 

Ungava district is, however, too far away from any 
population, and is too cold, to admit of the development of 
these great water powers for a good while to come, unless it 
be done in certain cases for electro-chemical pur , such 
as the fixation of atmospheric nitrogen, etc. ere have 
already been brief accounts in some of the papers hinting at 
the proposed erection of a large power plant in Labrador for 
such work. i 

It is difficult to see how such a scheme could be made profit- 
able unless both the power and the raw materials could be 
had almost for the asking, as the distance from available 
markets and the lack of transportation facilities would go a 
long way to offset cheap power and raw materials. 

It is not usual to associate Canada with power ibilities 
derived from coal. The Provinces of the Middle West, how- 
ever, being ge by nature of the water powers во liber- 
ally possessed by Ontario, Quebec, and British Columbia, have 
instead coal deposits of no inconsiderable extent, though they 
are mostly of a low-grade quality, viz., lignites. Owing to 
the use of gas producers and gas engines the objections to 
lignite and coal of comparatively low calorific value 18 
rapidly disappearing so far as power production is concerned. 

Reference was made a year or more ago in this column to 
the Hudson Bay Railway, which will open up a new and 
much-needed route for grain shipments from the West. The 
idea, of course, is to transport the grain from the great wheat- 
growing areas to a port on Hudson Bay, and ship it thence 
to European ports. The interest of this railway line to elec- 
trical engineers lies in the fact that investigation is being 
made of water power sites along the route with a view to, 
possibly, building an electric line. Wireless stations have 
proved.a great boon during construction, especially in enabling 
the men to be supplied with news of the world. The rou 
will apparently be opened during 1917. à 


Women Workers.—The Liverpool Branch of the 
Electrical Contractors’ Association on Wednesday last week de- 


cided to admit women to the industry. The branch decided that . 


women should be trained in various branches of electrical work, 
and that they should receive their initial lesson in the firet week 
in December, 


flows into the Atlantic on the Labrador coast, has a- 


THE PARK ROYAL ENGINEERING 
WORKS, LTD, 


As many of our readers are aware, the firm of Spagnoletti, so 
well known in the past as a pionéer in certain directions of 
electrical manufacture, has now been merged into the Park Royal 
Engineering Works, Ltd., whose modern factory was completed 
during the present year. The original business established in 
1851 had gradually expanded to such an extent that complete 
re-organisation and rebuilding were necessary, and as a result the 
new works, which we illustrate herewith, came into existence. 
These are laid out on the modern one-storey bay system, with 
ample north lighting, and are heated throughout by anthracite 
stoves. 

The machinery is electrically-driven throughout on the group 
system, with three-phase motors, and for artificial lighting both 
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ERECTING BAY, PARK ROvAL WORKS. 


the half-watt and ordinary tungsten lamps are employed—in fact, 


advantage has been taken to introduce the best possible conditions 
for obtaining good work, and with very satisfactory results. 

. An up-to-date plant and machines, together with large test 
rooms, are provided; for testing and experimental work the 
equipment includes a large battery capable of every combination 
of connection, potentiometers, E,H.T.-transformers, and all the 
standard laboratory instruments. | 

Oar view, fig. 2, illustrates a bay devoted to the manufacture 
of special fittings for ship work, such as bronze distribution boxes, 
junction boxes, terminal boxes, and ironclad switchgear ; in close 
connection with this and the main erecting shop, is a light 
machine bay for dealing:iwith the numerous; small operations 


SHIP FITTINGS DEPARTMENT. 


necessitated in switchboard erection and the fitting up of dis- 
tribution and junction boxes. : 

Tramroads are provided for the distribution of material between 
the various departments. In recent years the firm has patented 
improvements in fool-proof switchgear for high-tension control; 
in other directions, particularly in conneetion with ironclad and 
mining electrical plant, important improvements have been incor- 
porated, and are now regular features of the firm's standard 
designs. 

Bay 9 is devoted to the manufacture of circuit breakers, bells, 
portable telephone sets and wireless telegraph apparatus; in bay 10 
the erection of steel-cased switch and distribution boards is carried 
out. 

Fig. 3 shows a bay equipped with heavy lathes and automatic 
machinery, a portion of the tool stores being shown in the 
background; another bay at the northern end of the factory 
houses à number of drilling and milling machines, 
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A well-lighted instrument shop is provided, where the well. 
known voltmeters and ammeters, associated for so many years with 
the name of Spagnoletti, are manufactured ; here also are 
assembled railway signal and telegraph instruments and other 
electrical precision instruments, 

Adjoining are coil winding rooms for the winding of solenoids 
for switchgear and instruments. The lacquering departments and 
buffing houses are on the western side of the factory ; hardwood 


GENERAL MACHINERY Bay, 


cabinet work in connection with teak and mahogany instrument 
cases is carried on in another department, as also pattern making 
in connection with the numerous small brass, gunmetal and malle- 
able parts used іп the firm's productions. 

Well organised stores, separate paint and varnish shops and a 
mess room, are also included in the new works, which are excep- 
tionally well situated in regard to railway facilities and mark a 
very great advance on those formerly in use at Shepherd’s Bush. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


The **Razzo”? Hand Lamp. 


A new single cell portable hand lamp, known as the Razzo,” ` 


has recently been introduced by the EQUIPMENT AND ENGINEERING 
Co., of 2, Norfolk Street, Strand, W.C. This is fitted with a 13-volt 


Fic. 1.—“ Razzo" LAMP IN USE BY CONDUCTOR. 


bulb in an efficient reflector, which throws a beam of light to & 
very considerable distance, and should prove very useful for а 
variety of work under the present conditions of darkness, Fig. 1 


indicates one of its uses, i.e., that of enabling tramway conductors 
to punch their tickets accurately and give the right change, 
Standard types of dry cell are used which can be obtained easily 
anywhere, and approximately 50 hours’ light is given. 
The lamp is made in three finishes : pressed steel (black), seamless 
brass (burnished finish), and seamless brass (nickel plated) It 
weighs complete 39 oz. and measures 21 in. diameter by 9 in. long. 


A New Insulating Material. 


A new insulating substance known as Stern-Condensite is one of 
the latest additions to the field of moulded insulation. It belongs 
to the general class of substances made by reactions between phenol 
and one of the aldehyder, formaldehyde being the one used in this 
case. The DICKINSON MANUFACTURING Co., of Springfield, III. 
U.S.A., which has been engaged in the production of electrical 
insulation and sundry composite parts for the past 40 years, is now 
turning out a large number of such phrts in Stern-Condensite, 
The material is described as a plastic substance that can be readily 
moulded in its uncured state into any shape, with or without 
metal parts, After being cured under heat and pressure it leaves 
the mould in a finished state, presenting a lustrous black appear- 
ance like polished ebonite. 


The“ Migas“ Detector. 


The insistent demand for an apparatus capable of detecting the 
presence of gas in coal mines, and measuring its amount, has led 
many inventors to apply their talents to the solution of this 
problem; amongst these Mesers. Arnold Philip and L. J. Steele 
appear to have met with exceptional success, judging by the claims 
put forward for the Migas" detector, which has just been put on 
the market by THE GENERAL ELECTRIC Co, LTD. of 67, Queen 
Vietoria Street, E.C. The Cosl Mines Act of 1911 laid down 
certain limits for the amount of gas that might be present under 
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Fig 2,—Tue * MIGAS MINE GAs DETECTOR, 


specified circumstances, which range from 025 to 25 per cent. ; 
the Migas” detector, we are informed, by direct reading indicates 
any percentage of inflammable gas between 0°02 and 3 per cent. 
thus covering the whole range, to a degree of accuracy within 0'03 
per cent, The readings, it is claimed, are fully equal in accuracy 
to the results obtained by the most careful chemical analysis, 
are obtained at once, whereas analysis involves reference to surft 
laboratories and a delay of at least an hour from the time of taking 
a sample, even supposing that the colliery possesses a chemical 
laboratory, which is not often the case. With the detector 4 
reading at any point can be made within 15 seconds. We illustrate 
the instrument herewith ; it is strongly made and quite portable, 
weighing only about 13 lb., and can be used by observers without 
any special training, Assuming that it is as good as it is said to 
be, the instrument will be of immense value to colliery managers. 


Automatic Electric Furnaces. 


In the heat treatment of special tool steels it is important to 
eliminate the personal factor as far as possible, so that the result 
may not depend upon the skill of a workman. At а recent meeting 
of the American Iron and Steel Institute (reported in Met. and 
Chem, Engineering) Mr. T. F. Baily described an automatic eleotric 


heating furnace provided with special pyrometers which — 


electrically-controlled hydraulic valves when the material 
reached the proper temperature, and discharge the steel for 
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quenching. The furnace has shown a thermal efficiency of 92] per 
cent. The pyrometer is placed j in. from the metal at the point 
of discharge, and so liberal a period is allowed for heating up that 
the piece is heated uniformly throughout, there being therefore no 


material differenoe between the temperature of the pyrometer and 
that of the steel. 


ELECTRICAL ACCIDENTS IN 1914. 


(Concluded from page 714) 


Tux corresponding  &ocidents to unskilled persons are leas 
excusable, as the men should not have been allowed to attempt 
the work. In many works, sometimes oven in large works using a 
very considerable amount of electric power, no tecbnically qualified 
person is employed, and unskilled workmen are consequently per- 
mitted to attempt repairs or alterations at great riek to themselves. 
The two fatalities occurred on travelling cranes, In one case the 
driver was oiling the gear on the crab whilst the conductors were 
live, and in the other a fitter was repairing the crane and came 
into contact with the live trolley wires. In both cases the system 
was 440 volta, three-phase. Of the non-fatal accidents the viotims 


were described as labourers (13), fitters (9), bricksetters, oilers, &c. . 


They were mostly attempting to do some work on the electrical 
apparatus for which they were quite incompetent. 

That the testing of electrical apparatus in electrical manu- 
facturing works is largely carried on by apprentices and pupils is 
again indicated by the ages of the persons meeting with accidents. 
The fatal accident occurred, however, to an experienced elec- 
trician, who touched wires at 2,000 volta apparently under the 
impression that they were dead. Artificial respiration was carried 
on for two hours without succesa. In another case a man touched 
some testing leads at 12,000 volts pressure. He was rendered 
unconscious, but was brought round by artificial respiration. In 
the other cases the injuries were mostly burns from short circuits. 
The testing departments of electrical manufacturing works are 
often carried on in a very unsatisfactory manner, There is 
unnecessary exposure of live conductors where they are liable to be 
accidentally touched. Any old connecting cables with damaged 
insulation are considered good enough. Even in high-pressure 
testing unnecessary risks are run. In one large armature winding 
shop it was customary to test the armatures by applying 2,000 
volts between the commutator and the spindle. A twin flexible, 
cable was connected to a transformer in a cabin, the other end 
being moved about to whatever part of the ahop a test was 
required, perhaps 20 or 30 yards from the cabin. The oable 
terminated in bare ends projecting from short vulcanite sleevee. 
There waa only one tester, who could, of course, not be at both 
ends of the cable at the same time. An accident oocurred at an 
armature under test, the armature winder, who was applying the 
ends of the test leads, getting a shock. The tester was walking 
back to the test cabin, wi ere. at the moment, there was no one to 
switch off the current. In this shop, also, there was no one qualified 
or instructed in first aid methods, someone having to be fetched 
from another department of the works, 

Amongst the miscellaneous accidents there were three fatalities, 
One occurred to an electrician in a large iron works in switching 
on а lighting circuit transformer, arranged across one phase of a 
460-volt, three-phase system, at a totally enclosed ironclad switch, 
the case of which was not earthed. The switch was of a well- 


known type, having fuses in the same box so arranged that when. 


the switch is in the “off” position the fuses are withdrawn from 


the contacts, and by opening the cover they can be renewed in 


safety. The apparatus was intended by the makers for use with 
cartridge type fuses. As во often happens, however, the cartridge 
fuses had been replaced by wires, The electrician in question had 
the duty of switching on the lights at dusk, and, in order to 
prevent other employés switching on before the proper time, it 
appears that he had disconnected one end of one of the fuse wires, 
and had closed the cover of the switch. Later on, when he went 
to turn on the lights, he had evidently forgotten that the fuse was 
disconnected, and the effect of putting the switch to the "on" 
position was to make the fuse-wire live, and bring it into 
contact with the metal case, giving him at the same time a shock, 
which proved fatal. The acoident would, no doubt, have 
occurred to any other employé attempting to turn on the 
lights. At the inquest it was urged that the apparatus 
was advertised as being "fool-proof." It is evident that 
this description requires some qualification. In the second 
fatal case the man received a shock from a 200-volt two- 
phase motor, the frame of which was live and not earthed. He 
was about to start up the motor, and had turned on the main 
switch but not the starting awitch. He was engaged in shifting 
the belt on to a loose pulley, and his hand was trapped between the 
pulley and the belt. A man who went to his resoue also received 
a shock. The third fatality occurred to a boy who climbed up on to 
% roof where he had no business, and took hold of two wires of a 
440-volt three-phase system. Amongst the non-fatal accidents 
two were due to stay wires of poles becoming live. In one case 
an electrical engineer took hold of a stay wire and was unable to 
let go. His two assistants, who were fortunately at hand, suc- 
ceeded in pulling him off by his clothes. The system was 440 volta 
three-phase, and the leakage was due to the failure of an 
insulator. 

Amongst the electric shock accidents there were several cases 
where the victim was brought round by means of artificial respira- 


tion. On the other hand, in several of the cases whioh ended 
fatally no adequate measures were taken to attempt to restore 


animation. In one case the patient was sent on an ambulance to 


the hospital, where the doctor pronounced him dead. At the. 
inqueet the doctor stated that as he was informed that the man 
had received a 5,000-volt shock, it would have been of no use if 
artificial respiration had been carried out in the first instance, In 
another case (440 volts three-phase) artificial respiration was 
started by the employés. Fifteen minutes after the accident a 
doctor arrived and pronounced the victim dead, and no further 
efforts at resuscitation were made. Iu another case (200 volts 
two-phase) artificial respiration was conducted until a doctor, ten 
minutes afterwards, pronounced life extinct, and no further efforta 
were made. Similarly in two other cases efforts were abandoned 
after 25 and 30 minutes respectively, on the doctor pronouncing 
the patient dead. In my report two years ago I drew attention to 
a letter by Dr. Reginald Morton, which appeared in the Lancet and 
other papers, pointing out that death from electric shook is in 
general at first only apparent, and that by means of artificial 
respiration, promptly and carefully carried out, patients may often 
be revived, even as long as two hours from the time of the 
accident. In general, however, the medical profession appears to 
be somewhat ignorant on this matter, with the result that in 
many cases adequate efforts at resusoitation are not carried out. 


TABLEIII,.—SHOW1NG VOLTAGE AND SYSTEM IN FATAL OASES 


Number Voltage Voltage of circuit 
of of or probable System, 
fatalities. system. voltage of shock. 
1* 6,600 500 3-phase 
1 5,000 2,900 » 
1 7 2,000 1,150 5 
1 Tm 2 400 2,400 I- phase 
1 sits 2,000 2,000 3 
1 500 290 3-phase 
1 ° 460 265 А 
2 440 440 ü 
77 , 440 250 ʻi 
1 400 400 ie 
1 400 280 S 
1 240 140 ü 
1i 200 200 2-phase 


to 
© 


* Shock from neutral conductor. t 1 fall due to shock. 
due to shock, 


It will be noticed that all the fatalities were due to shock from 
alternating current ; 18 were due directly to shock and two to fall 
following shock. Fifteen were from pressures of 440 volta or less. 
Most of the shocks being to earth from touching one conductor. 
only of the system, the voltage received by the victim was less 
than the voltage between phasee. 

In my visits during the year I again found numerous 
examples of dangerous switchgear and other apparatus oon- 
travening the requirements of the Regulations, In high-pres- 
sure and extra - high -pressure stations switchboards without 
any protection of conductors within easy reach of persons 
in the passage-ways were noted. In one case there were bare 
conductora at 10,000 volta along one wall with a gangway about 
3 ft. wide ; a single iron rail 12 in. out was all the protection. At 
the far end there were isolating switches requiring to be operated 
at intervals of a few days, necessitating the use of the passage 
while the conductors were live. In another case, although the 
passage was wider, there was not even a hand-rail The excuse 
sometimes offered is that only authorised persons are allowed in 
the passage-ways. When an accident happens to the authorised 
person, and experience shows that such persons are by no means 
immune, he is blamed for not having been more careful. In one 
case such a passage-way was also used as a store room. Sometimes 
where bus-bars and isolating switches are placed out of reach from . 
the floor, lamps for lighting the passage-ways are placed close to 
them, so that when a lamp fails and requires renewing the 
attendant will have to get up dangerously close to the live con- 
ductors. In some cases where the protection was adequate as 
regards ordinary routine operations and inspection, and where 
duplicate bus-bars were provided, the arrangement was such that 
when cleaning or other work should have to be donethe advantage 
of the duplicate bars was lost. Thusthe generator and feeder cells 
were arranged for connecting to either set of bus-bars by selector 
switches. Both sets of seleotor switches were, however, in the 
same compartment, and the two sets of bus-bars were not 
separated, so that when it should become necessary to clean the 
insulators of the isolating switches or bus-bars or otherwise work 
upon them, it would be necessary to shut down on both sets and 
therefore to stop the supply. This point has been overlooked 
in a number of public supply stations from which the 
supply is supposed to be continuous. In some cases a still more 
obvious mistake has been made in putting the isolating switches 
in the same compartment with the oil switches, so that unless 
special screens are provided for covering up the live side of the 
isolating switches, which is not always practicable, an oil switch 
cannot be overhauled without shutting down the whole awitch- — 
board. On a 2,000-volt direot-current switchboard there were 
double-pole switches having exposed blades 5 in. apart with 
the handle arranged as a cross piece between. Although there 
was & flange at each end of the handle, the arrangement was 
obviously very dangerous. . 

rther examples of medium pressure three-phase switchboards, 
mostly with oil switches, were found on works where the supply 
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had to be maintained continuously, inoluding night time and 
Sundays, and where no provision was made for isolating the oil 
switches or other parts when any work should become necessary. 
On some switchboarde, fuses, even for main circuits, were placed 
at the back in positions (c g., between the bus-bars and the slate 
` panels) where they could not be reached without danger. On a 
550-volt switchboard having three rows of double-pole switches, 
the switches of the lower rows were arranged so that their handles 
came between the blades of the switches in the row above. In a 
works using large electric welders, the primary switchboards, 
440 volts alternating, having bare switches, fuses, &o, were 
placed behind the welders, where they could only be reached by 
standing on the welding machines, and where the metal hoops 
being handled would be liable to be ascidentally brought into 
contact with them. At a large new dock, the cranes had bare 
switchboards in the confined space of the driving cabins. The 
connector plugs for the main cables to the cranes were not pro- 
tected by switches, and were so designed as to be liable to short 
cirouit on plugging in. The mostcommon faults in works concern 
the distribution fuseboards. Fuse-holders which cannot be handled 
without risk of touching live metal, and in which the fase-wires 
are unprotected, are still supplied for new installations. Та one 
400-volt, three-phase installation, cartridge fuses with thumb-screw 
terminals were found in iron cabinets and over non- insulating 
floors. In a timber yard having portable electric saw-benches out 
of doors on а 440-volt, three-phase system, the flexible conductors 
were not protected by switches, and the fuses were of a type 
dangerous to handle, and the metal saw-benches were not earthed. 


LEGAL. 


ELECTRICAL MACHINERY FOR CHINÁ STOPPED. 
A QUANTITY of electric light apparatus intended for Chinese 
public lighting installations was the subject of an application in 
the Priz3 Court on December 2nd, when the President, Sir Samuel 
Evans, was asked by the Crown, under Article 4 of the Reprisal 
Order, to require the sale of this machinery and payment into 

Court of the proceeds. - 
The machinery had been seizsd at North Shields on board th 
Danish steamer Cathay, shipped at Copenhagen, Christiania and 
Gothenburg. 

Мв, D. STEPHENS, counsel for the Crown, stated that the vessel 
contained all kinds of machinery manufactured in Germany, and 
» miscellaneous collection ranging from electric light plant to 
Epsom salts. 

Mr. DUNLOP, on behalf of the Electric Lighting Co., of Pekin, 
asked for the release of a quantity of electrical machinery. The 
packages captured included 21 packages of installation machinery, 
made to order for the public electric lighting company, of Pekin. 
The firm paid £3,300 for the machinery on July 18th of this 
year. It was made by Messrs. Koerting Bros. of Hanover, and 
the Allgemeine-Elektricitaits Gesellschaft, of Berlin. There was 
no defiance of any Order in Council; the goods were sold before 
the war. To sell the machinery now, according to the Crown's 
request, would be destructive of the neutrals’ right to the release 
of the goods. The machinery was made to specification, and 
would be of little value to purchasers in this country. In Pekin it 
was badly wanted. 

His LORDSHIP said he would have this machinery detained until 
the claimants had elaborated their proof. 

Fourteen packiges of machinery and 10 packages of pumping 
appliances for the Tientsin Native City Waterworke, Ltd., were 
ordered to be detained. They had been shipped by A. Borsig, of 
Tegel, and 16 cases of electrical appliances for the Sunkiang 
Electric Light Co, Shanghai, were ordered to be sold. These 
were shipped by the firm of Siemens, of Berlin, and the President 
made the remark that they were chiefly fittings and smaller pieces 
in 1 0 ting requirement, and would sell as readily in this country 
as in ina, 


TRAMWAY ACCIDENT CLAIM, 


BEFORE a jary,in the Court of Session, Edinburgh, a Glasgow 
woman claimed from the Corporation of Glasgow £500 damages 
in respect of personal injuries. She stated that acar on which 
she travelled overshot a stopping place, and was stopped so 
suddenly that she was thrown against the front of the inside of 
the car and injured. For the Corporation, it was stated that the 
car stopped before the stopping place was reached, that the woman 
had no occasion to rise when she did, and that she should have 
held on by the straps or bars. The jury returned a verdict for 
pursuer and asseased the damages at £300. 


Мотов SuPPLY USED FOR LIGHTING, 


AT Dewsbury Borough Court, on November 30th, George Strecker, 
trading as M. Strecker & Son, pork butchers, Dewebury, was 
summoned by the Corporation on an allegation that he fraudulently 
took & lighting supply from his motor supply after his lighting 
meter had been disconnected. The Town Clerk said the summons 
was taken out under Sec. 23 of the Electri; Lighting Aot, 1882, 
which was to the effect that a person who committed an offence 
under the Act was guilty of simple larceny. He described the 
offence as a serious one. Previous to March, 1912, defendant used 
electricity both for power and lighting purposes, and the charge 
for the latter was 14d. per unit higher than for motive power. In 
March, 1912, the electrical engineer received a letter from Strecker 


to the effect that he would not require eleotric light again, 80 hie 
meter was disconnected. On November 14th of this year, however, 
two electrical inspectors and a constable visited defendant's 
premises, and, seeing the sitting-room over the shop lighted up, 
went in. On inspection, they found that the electric light was 
connected to the ordinary fittings by a flexible wire to the cut-outs 
controlling the motor for a sausage chopping machine, They 
further found that the flexible had been continued to two more 
lampholders, which were, however, without globes. Oa defendant 
agreeing to pay £1 15s. which the Corporation claimed, the Bench 
allowed the case to be withdrawn. 


ELECTRO-GENERATOR Co., LTD., v. ERMAN. 

ON Monday, before his Honour Sir W. Lucius Selfe, in the Weat 
London County Court, the Electro. Generator Co., Ltd., of Shepherd’s 
Bash Road, W., contractors for electric power installations, sued 
M, Erman & Son, electrical engineers, Thames Ironworks, Black- 
heath, for £13 6s. 6d., balance of an account. Counsel for the 
plaintiff company explained that the claim was admitted, but the 
defendants had a counterclaim for £55, the price of a motor which 
had been returned, 

After the case had been heard at some length, the luncheon 
interval was reached. On the Court resuming, Counsel announced 
that during the interval the claim and counterclaim had been 
settled on terms marked on Counsel's brief, The record was then 
withdrawn, and the case dropped. 


: MUNITIONS Аст CASE 

Ат a meeting of the Munitions Tribunal for Edinburgh and Dis- 
trict, Andrew Wark, fitter with Bruce Peebles & Co., applied for a 
certificate, alleging various reasons for the application. The 
representatives of the employers said they had no desire to keep 
this man on account of the quality of his work. If he had applied 
to the firm he would have received a certificate right away. The 
first the firm knew of the man’s desire to get away was the appli- 
cation to the Court. Sir Andrew Fraser, the President, said the 
Tribunal could not give a certificate as applied for, but the firm 
of course, could give one, 


BRITISH ELECTRIC TRACTION Co., LTD. 
MR. JUSTICE ASTBURY, on Taesday, resumed the hearing of the 
petition for confirmation of the redaction of the capital of the 
above company, and for the sanction of a scheme of arrangement. 
Mr. Russell, K. C., addreesed the Court for the company, and Mr. 
Clauson, K.C., opposed on behalf of the income certificate holders. 
The hearing was adj)urned to Wednesday. 


MAKING AND USING THERMOCOUPLES. 


By F. G. COBURN.* 

PeaTincM wire for rare-metal thermocouples should be 
chemically pure, 0.6 millimetre in diameter—and all wire 
bought at any one time should be specified to be in one 
length and drawn from one ingot. The platinum-rhodium 
wire should also be 0.6 millimetre in diameter, and should 
be 90 per cent. chemically pure platinum, alloyed with 10 
per cent, chemically pure rhodium. These wires are expen- 
sive. One and one-half ounces of this wire equals about 
25 ft., and an ordinary rare-metal couple for laboratory work 
should be about 4 ft. in length. 

The advantage in specifying that all the wire of any one 
kind bought at any one time shall be in one piece and drawn 
from one ingot is that, having two such wires and making 
up а thermocouple from the wire at each end, they may be 
compared with a standard, and the resulting curve ueed for 
all thermocouples made from that lot of wire. It is then 
simply necessary to check one-point on the curve, such as the 
melting point of salt, or get a comparison in the furnace for 
one point. 

The iron and constantan combination has two great advan- 
tages: low price and reasonable uniformity. Iron wire for 
thermocouples should be 0.172 in. in diameter. The con- 
stantan wire may be the same size or, 1f desired, one or two 
gauges smaller. These two kinds of wire should also be 
specified to come in one length and be drawn from one ingot. 
to save thorough comparison of each couple made, and it 
should further be specified that the wire of each kind be 
thermo-electrically uniform along its length. Any variation 
in the wire, such as slag particles or difference in internal 
stresses, may give rise to parasitic currents. 

If both ends of a length of wire are taken to a millivolt 
meter and a plumber’s torch is passed along the. line, the 
electromotive forces generated up to a bright-red heat should 
not be equivalent to more than 10 deg. C., ог 18 deg. F., in 
either direction. It is a good plan, also, to require that wire 
furnished shall be, within this tolerance, thermo-electrically 
equal to the wire in use. That is to say. if a piece of iron 
wire being purchased is fused to a piece of iron wire in use. 
the couple thus formed should not show an electromotive 
force equivalent on the iron and constantan scale equal to 
more than 10 deg. С. when the junction is heated to approx 
mately 1,000 deg. C. By mainiaining uniformity in this way 


In the American Machinist. 


vol. 77. No. 1,985, Ркокмвкв 10,1915.) THE ELECTRICAL REVIEW. 


е 


all the couples in the plant are very nearly alike, and better 
resulte will be secured from the installation. 

A piece of each kind of wire having been cut to the length 
of the desired platinum-rhodium thermocouple, the hot junc- 
tion should be formed by fusing the two ends together. This 
Max be done with the exvhydr^ blewnine. in the electric arc. 
or in the oxyacetylene flame. The fusion should be complete, 
and it is well to have at the junction a button about the size 

в рше The junction having been made, a current 
should be passed through the two wires to anneal them, from 
12 to 15 amp. being sufficient. Sometimes makers of thermo- 
couples twist the ends together before fusing; but this is bad 
.practice, for a thermo-electric contact will be made in the 
twist, at some distance back from the fused junction, and 
such a contact is bound to give trouble. 

One of the two wires of the couple should be encased in a 
small insulating tube and the two wires inserted in an outside 
tube or sheath. These tubes may be of porcelain or of fused 
silica. Tn either case the outer tube or sheath must be glazed 
on the outside. Porcelain is the best. and if used it sbould 
be the genuine Marquardt mass or Royal Berlin porcelain. 
This material is gas-tight, and will stand a temperature of 
about 1,300 deg. C., far beyond the range that the iron and 
steel metallurgist usually has occasion. to go. These tubes 
are very fragile, however, particularly when hot, and do not 
endure rapid temperature changes. 

_If silica tubes are used, they shoul] be made of pure fused 
silica, such as will not be affected by nitric, muriatic, sul- 
phuric, or:acetic acids, ammonia, or organic acids of any 
strength, and absolutely insoluble in water; and the coefficient 
of expansion should be sufficiently Jow so that the couples 
may be subjected to eudden temperature changes without 
danger of breaking. Up to 1,100 
are satisfactory. Above that temperature the silica breaks 
down and the platinum is attacked. 

The reason for enclosing a rare-inetal thermocouple in a 
gas-tight sheath is that the furnace gases. and particularly 
those in the iron or steel-treating furnace, attack the platinum 
and shorten its life very rapidly, and also change the thermo- 
electric characteristics of the couple. 

If the couple is to be used under conditions previously 
described, 16 must be covered by a black iron pipe sheath 
2 in. or 1 in. in diameter; and for exceedingly high tempera- 
tures, such as that of iron at welding heat. where the couple 
is to be in constant service, a thick graphite sheath may be 
necessary. 

The design of the head is a purely mechanical proposition. 
It must be such as to hold the porcelain ar silica sheath, and 
also the iron sheath, if one is used, and must carry the wires 
through without a possibility of short-circuiting them. Where 
connections to the couples are to be made and broken at all 
frequently, it is well to design the head so that the lead wires 
are terminated in a double plug fitted into sockets in the 
head, and in this case the connections should be made non- 
reversible, either by using flat plugs with their planes at right 
angles to each other or cylindrieal plugs of different diameters. 
The former type is a stock article in ordinary porcelain and 
does very well, but there is considerable danger of breakage. 

In the construction of base-metal couples. the hot junction 
should be made by welding. in practically the same way as 
the rare-metal junction. Where the equipment is available. 
an electric butt weld is admirable, because it is quickly and 
effectively made and is very durable. The wire should not be 
deii Tt is not necessary to anneal an iron and constantan 
couple. 

Since the base-metal couple need not be enclosed in a silica 
sheath. unless it is to be used in a furnace where there are 
gases that would attack the metals, it is sufficient to enclose 
the couple in a black iron pipe sheath. and to prevent short- 
circuiting it ia best to put insulators on both wires. These 
insulators should be about 1 in. long, about $ in. outside 
diameter, and about 0.2 in. bore, of porcelain, such that thev 
will not break down at any temperature up to 1.000 deg. C. 
The same remarks regarding the head apply to these couples 
as to rare-metal couples. It should be noted that for labora- 
tory work it is not necessary to furnish heads, as the wires 
themselves will lead directly to the icebox for connection. 

As has already been cmphasised, the cold junction tem- 
perature is very important. On an annealing furnace in the 
shop. for example. where there are a number of thermo- 
couples, the cold junctions would all be carried to one point 
and there enclosed in a box into which a thermometer pro- 
Jects, eo that the cold junctions of all the couples are the 
eame, and so that the temperature inay be known and allowed 
for. If rare-metal couples are in use. the lead wires from the 
heads to the cold junction box should be of copper wire. as 
af ordinary temperatures the thermo-electromotive force be- 
tween platinum and copper and between platinuni-rhodium 
and copper is inconsiderable: : 

Where iron and constantan couples are used. the lead wires 
showd be of iren and constantan wire respectively. but thev 
may be much smaller than the thermeccunle wires them- 
Alves A diameter of 0.051 jn. i: ample. The wire тау be 
obtained in the form cf a rubber or braid-covered twin can- 


ductor, which is a verv convenient form indeed. The wire. 


thus purchased should be compared thermo-electrically to the 
corresponding wires of the thermocouples, to see whether it 
will show. for any temperature un to that obtaining around 
the outside of the furnace, апу thermo-clectromotive forces 
between corresponding wires. There are devices now on the 


or 1,200 deg. C. these tubes. 
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market fór maintaining & constant cold junction temperature.. 
These devices consist principally of & closed box with binding 

ts or similar arrangements for making the connections 

tween the lead wires and the wires going to the galvano- 
meter, and a small incandescent: lamp with a thermostatic 
switch in its circuit, this switch being inside the box. The 
switch being adjusted to any given temperature, it will close 
when the temperature in the box goes below that point, thus 
turning on the lamp; and when the temperature has. reached 
the upper limit the circuit will open. Regulation to within 
4 deg. P. is claimed for this device, and in an installation 
using galvanometers it is very valuable. These devices are 
not cheap by any means, but an ingenious electrician can 
construct one, as the thermostatic switches may be purchased 
at a nominal price. 

Fer laboratory work the temperature of melting ice is the 
best at which to maintain the cold junctions, because all 
calculations are referred to this standard, assuming that the 
Centigrade scale is used in all laboratory and ecientific work. 


No allowances are necessary. The simplest way to make the 


connection is to provide à good-sized glass bottle, of about a 
quart capacity, having a mouth about 24 in. in diameter, with 
the cork bored for small test tubes. These test tubes should 
be filled with mercury and the bottle filled with shaved ice, 
which should have some water in it. Then one thermocouple 
wire is pushed down into one test tube full of mercury, and 
the lead wire from the galvanometer or potentiometer is also 
pushed down into the mercury, making the junction in mer- 
cury at 0 deg. C. It should be noted that the wire from the 
measuring instrument should be insulated right down to its 
tip. If the bare wire were used, the junction would be made 
at the surface of the mercury, which might or might not be 
at 0 deg. C. It probably would not be. | 

This glass bottle may then be set in a bucket and packed 
around with waste. The ice will remain for two or three 
hours, provided there is no source of heat near by. But it 1s 
better to use a Thermos bottle instead of the ordinary glass 
bottle, as then the 0 deg. C. temperature may be maintained 
for hours. | | 

No equipment is complete without standard couples of 
platinum and platinum-rhodium wire. These standard couples 
should be at least three in number: one to be used as the 
primary standard, the other two as secondary standards. All 
comparisons should be made with one of the secondary stan- 
dards and occasionally the two secondary standards should be 
compared with each other. If they show any difference. they 
should both be compared with the primary standard, to see 
which one is out; and this is the only use to which the primary 
standard should be put. The rest of the time it should be, 
figuratively speaking, packed in cotton and kept in the safe. 

In addition to these three standards, there should be one 
or more standard base-metal couples, for convenience in com- 
paring other base-metal couples with the standard. It is not 
necessary to provide sheaths and insulators permanently for 
the standard couples. "They should be kept hung up in a 
locker. 


сз уст ED 


DIESEL ENGINE USERS’ ASSOCIATION. 


At the November meeting of the Association, the acting 
hon. secretary reported the names of further undertakings 
and firms who had joined in the movement to endeavour to 
obtain more favourable terms from the Inland Revenue 
authorities in the matter of the allowance off profits for 
depreciation of Diesel engine plant before assessment for 
income-tax purposes. In this connection, it Was pointed out 
that the present inadequate allowance of only ö per cent. on 
the diminishing or written-down value of the plant corres- 
ponded to an assumed life of 58 years for Diesel engines if 
the residual value of the plant at the end of the term was 
taken to be 5 per cent. of the original value. The allowance 
of 15 per cent. recommended by the Association as fair and 
reasonable under the circumstances corresponded to an assumed 
life of 18 years for the plant. 

The diseussion on the subject of eracked and seized pistons 
was resumed by Mr. J. M. FERGUSON, who had been invited 
to attend the meeting. He spoke of the practice and experi- 
ence of Messrs, Willans & Robinson. Ltd., on these points. 
and laid stress on the great importance of using metal of the 
special quality necessary for pistons of Diesel engines. He 
considered that the casting should be carried out in the 
engine maker's own foundry, under his direet control. and 
supervision. Не also referred to an arrangement devised and 
patented by Mr. P. II. Smith fer à renewable plug er eow 
in the iston head. | 

Mr. P. II. Ѕ$мітн., who al^ attended the meeting by invita: 
tion, remarked that the fundamental cause of eracks in Dic! 
engine pistons was a highly heated core trying ta expand. 
hut being restricted in so doing by a comparatively cold and 
very stiff ring of metal surrounding it. The consequence of 
the core attaining a higher temperature than that cf the 
remainder of the metal of the piston was distortion and 
buckling, and in cooling after the engine Wis shut down the 
core did not quite resume its original. unstrained condition. 
This action being progressive with alternate heating and 
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cooling, the stresses became higher until fracture occurred. 
It was noticeable that Diesel engines working continuously 
day and night gave very little trouble from cracked pistons 
as compared with other similar engines working more inter- 
mittently. Some makers were endeavouring to find a cast- 
iron for pistons which would not “grow” on repeated heat- 
ing and cooling. Such an iron was very pure, high in man- 
ganese, and low in silicon, and, being mainly of Swedish 
origin, was practically unobtainable at the present time. 
Although Mr. P. H. Smith thought that there was much to be 
said in favour of using such a class of iron, he did not think 
that the ultimate solution of the trouble of cracked pistons 
would be found in the adoption of any particular grade of 
cast-iron. He then referred to two general systems of piston 
construction which had found favour in the case of larger 
sizes of pistons, namely, pistons with renewable heads, and 
water-cooled pistons. He himself had not much faith in the 
renewable head. though it had some advantages. The renew- 
able head was introduced, not so much with the idea of prc- 
venting fractures as to reduce the cost of replacing a frac- 
tured piston. It did not remove the cause of cracking. as 
there was still the very hot core.surrounded by a stiff colder 
ring, though it must be admitted that some renewable heads 
were designed in such a manner as to carry away a greater 
amount of heat from the hot core than was possible with 
ordinary methods of piston construction. He considered that 
a further objection to the renewable head was that the quality 
of metal selected on account of its resistance to a tendency 
to fracture being usually soft, it would probably be liable to 
burn in the centre. and the wear in the ring grooves in the 
softer metal would also be more rapid. He then described 
his arrangement of a renewable core in the piston head, 
which had already been referred to by Mr. J. M. Ferguson, 
and which he considered would provide a solution to the 
trouble of cracking. This is made in two parts so as to reduce 
stresses to a minimum in the core as well as in the piston. 
The core proper. or inner portion. is fixed on to a recess in 
the piston head by a gas-tight joint well removed from the 
region of highest temperature, and is surrounded by a separate 
annular ring. The core is free to expand laterally and longi- 
tudinally, and the annular ring is similarly unrestricted. To 
reduce any tendency to crack in the remaining portion of the 
nistan head. the recess which contains the core is stepped, the 
depths of the steps gradually increasing, and the top edge 
of the recess is sufficiently removed from the hottest region 
to avoid cracking or fraying out. In the larger sizes of 
pistons, the difficulty was to avoid not only cracking, but also 
seizure, and. in Mr P. Н. Smith's opinion. all Diesel engine 
pistons exceeding 16 in. in diameter should be water-cooled 
or oil-cooled if the mean effective pressure was as high as 95 
to 100 lb. per square inch. 
The discussion was continued by other members. 


BUSINESS NOTES. 


Lamp Shade.—Mxssas. PorE's Exvectric Lamp Co., 
LTD., Hyde Road, Willesden, have issued a shade for electric lampe, 
to enable consumers to comply with the prevailing restricted 
lighting regulations, A supply of such shades wiil be sent to any 
buyer or seller of the lampa on application. 


Board of Trade Inquirv.—4A Sydney local agent wishes 
to obtain agencies for British manufacturers of electrical machinery 
and apparatus, partioularly wire-drawn lamps. Particulars can 
be obtained from the Board of Trade Commercial Intelligence 
Branch in London, quoting referenoe C.I.B. 55,495. 


Aluminium Works in Norway.—lIt is reported that 
the Council of State of Norway has granted a concession to the 


Hoyang Faldene Norsk Aluminium Co. to acquire and work the 


Hoyang-Elys. The company is to have a share cavital of £659,000, 
of which banking interests have guaranteed £219,000, and pre- 
liminary applications for shares for £273,000 have been made by 
Norwegian oapitalista. It is calculated that the output of 
aluminium will amount to 4,000 tons per annum. 


Catalogues and Lists.— THE DOwSINd RADIANT HEAT 
Co., LTD., 39 and 40, York Place, Baker Street, London, W.— 


68. page well-illustrated catalogue and price list of electric . 


heating and cooking apparatus, including hot-bar radiators, 
luminous electric radiators, convectors, and radio-convectors, 
electric cooking ranges, kettles, grills, sterilisers, and other 
utensils, and various accessories for use in connection with heating 
and eooking installation work. A green-covered booklet of 
32 pages, entitled Economise by Using Electricity,” shows and 
gives prices and concisely stated particulars of a variety of Dowsing 
domestic devices, The company, in addition to having taken over 
last year the business of Messrs. Eastman & Warne, have recently 
purchased that of the Phenix Electric Heating Co., and they 

have now acquired the goodwill, patterns, secret processes for 
manufacturing heating elements, also the drawings and stock of 
heating elements, of the British Prometheus Co. When they have 
sufficiently extended their works they will he able to supply 
heating elements previously made by these firms. 

Messrs, TOWNSHENDS, LTD., Ernest Street, Holloway Head, 
Birmingham.— New list illustrating and giving prioes of electric 


light fittings for industrial use, “shop-lighting, &c., including 


half-watt lanterns, enclosed and open types, reflectors for metal- 
filament lampe, &c. | 

Messrs. WILLANS & ROBINSON, LTD., Rugby.—42- page illus- 
trated catalogue containing full descriptive particulara, half-tone 
end line illustrations, sizes, oode-words, &c., respecting the 
Willans-Oddie Simplex direct-acting steam pumps. The valve 
gear and its action are detailed, also its advantages. The informa- 
tion relates to standard sizes of boiler-feed pumps, compound 
pumps, hydraulic pumps, aud service pumps. Some pages are 
devoted to the arranging and fitting up of pumps, the setting of the 
valve gear, re setting without centre dabs, and some other matters. 
Code-words for parts, and a list of metric equivalents of 
dimensions given in the pamphlet, are included. 

“Z” Evecreaic LAMP MANUFACTURING Co., LTD., Standen 
Road, Southfields, 8.W.—Folding sheet notifying the trade oon- 
cerning their publicity and advertising efforts, past, present and 
to come, and giving particulars and a composite illustration of 
their various specimens of publicity literature that are available. 

THE Окктовү ELECTRIO Co., St. Louis, U.S. A.— Illustrated 
circular showing their small single-phase motors driving 
respectively a cream separator, potato peeler, refrigerator, &o. 

Messrs. SIEMENS Bros. DYNAMO Мовке, LTD., of 38 and 39, 
Upper Thames Street, E. O., have issued a new Wotan showcard for 
trade display. It is of attractive design, and is provided with a 
collapsible box arrangement having a black velvet background 
against which a cut-out of the Wotan lamp is silhouetted. It is 


produoed in effective colours, and is of handy size (11 in. by 7} in.) 


for use for counter, desk or window display.. 
supplied to customers on application. . 


Long-Suffering Motors,—What a well-made motor 


Copies will be 


will stand is exemplified by the case of a mill, the whole of the 


plant in which was electrically driven by Crompton motors, 
installed many years ago. A group of four motors, installed on 
the second floor of the mill, was accidentally precipitated to the 
basement, and the building caught fire. After the flames had 


- been extinguished, the motors were taken from the débris with a 


view to making use of them, if at all possible, in a temporary 
mill. After refilling the bearings with oil and replacing some of 
the brushes, it was found that all the motors were in satisfactory 
running order. The motors in question were installed a long time 
ago, and they have been superseded by a more up-to-date design 
by Messrs. CROMPTON & Co., attention having been given to high 
efficiency, low temperature rise, and large overload capacity with 
sparkless commutation throughout the whole range of load. 


Trade Announcements.—The head office of. the 
EFANDEM Co., LTD. is now situate at Fallings Park Works, 
Wolverhampton. Mr. W. J. Fahn has ceased to take an active 
p in the conduct of the business, and Mr. Waltef Howoroft 
resigned his offices of managing director and secretary. All 
orders given on behalf of the company will be signed by the secre- 
tary, Mr. Peter Smith. | 
Messrs. H. FIELD & SON, eleotricians, of Leeds, are giving up 
the business. 


Liquidations. — BRITISH DIESEL Motor VESSEL Co., 


LD. — This company is winding up voluntarily. 


EUREKA PATENT GAS ENGINE STARTER Co., LTD.—-A meeting of 
creditors is to be held at the office of the liquidator, Mr. T. Forster, 
1, Cathedral Gates, Manchester, on December 15th. 

Maxim LAMP Works, LTD.—4À petition, presented by A. Hurst 
aud Co., Holborn, for winding up this company, is to be heard on 
Dacember 14th. | 

FELGATE INSTALLATION CO., LTD.—À meeting is called for 
January 8th, at 51, Market Place, Roading, to hear an account of 
the winding up from the liquidator, Mr. A. G. West. 


Bankruptcy Proceedings.—J. Swarnson, electrical 
contractor, СМ and Manchester.—Supplementary dividend of 114. 
in the £, payable Dec. 17th, at 27, Brazennose Street, Manchester. 


For Sale.— The Tramways Committee of the Leeds 
Corporation invites tenders for six Lancashire boilers, fitted with 
mechanical stokers, superheaters, ko. Particulars are given in our 
advertisement pages to-day. i i; 


LIGHTING AND POWER NOTES. 


Accringtom.—RaTING APPEAL.—AÀn appeal is to be 
mide against the assessment for inoome-tar purposes of the 
Corporation's electricity undertaking. | 

Argentina.—4A joint stock company has just been 
formed in Trelew, capital of the territory of Chubut, for ue 
of electric light and power to the town and district. All of the 
capital has been found locally, and the board comprises prominent 
business men of Trelew.—Reriew of the River Plate. 


Barrow.—The T.C. has authorised the payment of 
£88 to members of the staff for overtime worked during the 
quarter ended September 30th. In order to: meet the difficulties 
arising through depletion of staffa, the Electricity Committee will 
meet every two months instead of monthly. | 


Ваһ. —Матхѕ Extension.—The Electric Lighting 


Committee has recommended that а new feeder be laid at а oost 
of £1,400 to supply a local works with additional power. 
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Belfast.—The Police Committee of the Corporation 

rted that the public electric lamps were being put out of com- 

mission and replaced by gas, the object being to relieve the 
pressure on the power station. 

The Electricity Committee reported that the claim against the 
insurance companies in connection with the fire at the power 
station had been settled for 23,808, 

In view of the small margin of plant available consumers have 

: been asked to reduce their lighting as far as possible between the 
hours of 4 and 5.30 p.m. "- 

The Treasury has refused the application for sanction to 
бар expenditure amounting to £6,700 for mains.— Northern 

ig. . ; 


Bredbury and Romiley.—The Stockport T.C. has 
asked Bredbury for consent to ita proposed application for an 
order under Seo. 6 of the Electric Lighting Act, 1909, but the 
D.C. has declined to ag cee. 


Burton-upon-Trent. — Рвороѕер Loan.— The Elec- 
tricity Committee's report regardiog the heavy demand upon the 
present cables, and recommending the layiug of new cables, has been 
referred to the Finance Committee, which recommends the Council 
to make application to the L.G.B. for sanction to a loan of 23, 500 
for carrying out the work; 


Canada.—Nracara FALLS ProposaL.—Another scheme 
to further develop Niagara water power has been brought 
forward by the Hon. P. A. Porter. This proposes to dam 
the gorge three-quarters of a mile south of Qaieenstown, 
abont 6 miles below the Falls, which would submerge the 
Whirlpool and lower rapids below a long narrow lake. The drop 
of the river from the Falls to Lewiston, 7 miles below, is about 
100 ft., providing, according to the estimate, 2,000,000 H.P. The 
scheme also includes a ship canal and locks to oonnect Lakes 
Ontario and Erie, and, on the Canadian side, a canal aud lock; con- 
necting to the Welland Canal. Mr. Porter estimates the coat of the 
scheme at about $100,000,000. 


Clayton.—Prov. ORpER.— The Electrical Distribution 
of Yorkshire, Ltd., has intimated to the U. D. O. its inability to pro- 
ceed with its application for a provisional order, owing to the 
5 of the B. of T. to sanction such orders until the end of 

war. : 


Dartford.—PnRoPoskp Loan.—The Electric Lighting 
Committee proposes to apply for sanction to borrow £600 for 
mains required in connection with the Council's housing scheme. 


Eastbourne,—The Electricity Committee has received 
an application from the London Electric Firm for terms fora 
supply of electricity should they remove their works to the town ; 
the estimated requirements are 24,000 units a year. 


East Ham.—Pricg INcREASE.—The Electricity Com- 
mittee having reconsidered the suggested increase of 10 per cent. 
on the charges for current supplied to private consumers and to 
the tramways undertaking, now recommends that, in view of the 
decreased consumption, together with the extra cost of generation 
and materials, the charges for electricity be increased as follows :— 
Private consumers, by 10 per cent.; tramway supply, by 5 per 
cent, the increases to take effect in respect of ourrent supplied 
during the March, 1916, quarter; the question of the charges for 
public lighting was deferred until a subsequent meeting. The 
Committee’s recommendation was adopted.—Stratford Express. 


Ewell and Worcester Park.—Prov. OhDRR.— The 
application of the South Metropolitan Electric Tramways and 
Lighting Co. for a prov. order for E.L. has been deferred until 
after the war. 


Fakenham.—E. L. SchEAE.— The Walsingham R. D. C. 
has been informed that the promoters for the E L. scheme at 
Fakenham had intimated that they were prepared to pay any 
reasonable expenses to the Counoil, and the clerk was instructed 
to draft an agreement with the company for submission to counsel 
and the Fakenham P.C. 

Finehley,—O wing to a breakdown at the Council's 
eleotricity works, the supply of electricity was interrupted from 
8 p.m. on Sunday till 8 a.m. on Monday morning, and the streets in 
the Council's area were in complete darkness, Owing to the failure 
occurring on a Sunday, many residents were unable to obtain other 
means of lighting. 

Hastings.—PROPOSED LOAN.— The Т.С. has applied 
to the L.G B. for a loan of £500 for house servioes. 


Harrogate.— The Corporation electricity department has 


issued an interesting booklet on the subject of Electricity Supply 


for Residences,” which deals particularly with the operation and 
possibilities of the rateable value tariff of 15 per cent. of 
the rateable value plus 41. per unit, and the supplementary 
contrast tarilf for water-heating apparatus having 100 per cent. 
load factor and automatic control, of jid. per unit. Data 
relating to a house rented at £60 per annum is given, in 
which oase, owing to the electrical labour-saving improvements 
introduced, one servant was easily dispensed with, and a consider- 
able annual saving resulted. The pamphlet discusses the use of 
eleotric fires with automatic temperature control; briefly refers to 
the electric iron—not leas than the 600-watt iron, with wall 
socket, being recommended for heavy household work; vacuum 
cleaners and hot-water service, 


Hornsey,—Loan Sancrion.—The L.G.B. has sanc- 
tioned the raising of a further £500 in connection with a loan of 
£6,000 for supply maine. 


Hythe. — Street Licutinc. — The Sub-Committee 
appointed to consider the question of the charges for public light- 
ing by the Folkestone Electric Light Co., reported that the charges 
for normal lighting were £850 per anuum, but having regard to 
all the circumstances the company would accept £425 if all publio 
lamps were extinguished, and in the event of the lighting being 


` resumed the charges would be pro rata. The offer had been 


ratified by the directors of the company, and the Committea 
recommended its adoption as a fair and reasonable settlement. 


London, — MARYLEBONE. — Arrangements have been 
completed for linking up the Council's electricity undertaking 
with that of the Central Electric Supply Oo. 

The B.C. recently applied for sanction to borrow 45,450 for 
mains and house services; as a result of negotiation with the 
L.C.C. the application has been amended to £3,800. The Finance 
Committee has recommended thatasum of £5,156 bs advanced 
out of general fund account as a temporary loan to the electricity 
department for the hirinz of apparatus to consumers. 


Manchester. — Excess Prorrrs.— The Corporation 
Parliamentary Sub-Committee had before it a tabular statement 
showing the computed profits of various municipal departments. 
In the electricity department, the computed profita for purpose 
of excess profits duty were put at £163,210 in 1914, and £169,553 
in 1915, the average of the best two pre-war trade years was 
placed at £159,308, and the profit in respect of the year 1915 
£10,215. Inthe tramway department the computed profits are 
£165,496 in 1914, £106,549 in 1915, the average of best two pre- 
war trade years is £160,293, and the loss in respect of 1915 
£53,744. The Committee adopted a resolution expressing the 
opinion that enterpriass owned and carried on by municipal autho- 
rities should be excluded from the operation of the excess profits duty 
clauses of the Finance Bill. If that is considered undesirable then 
it is alternatively suggested that the several undertakings of a 
municipal Corporation should be consolidated and treated as one 
trade or business, the excess profit duty being charged on the 
total profits after deducting the total losses. 

RESTRICTED LIGHTING.—The Watch Committee has been 
notified by the Home Office, in reply to its petition for the with- 
drawal of the order for restricted lighting owing to the number of 
fatal accidents, that the question of amending the order is under 
consideration, and probably the new order will apply from two 
hours after sunset instead of one hour as at present, 


New Zealand.—The Gisborne B.C. has decided to 
submit the following loan proposals to the ratepayers :—For 
electric light and power, £10,000; for the tramway service, 
£$30,000.— Otago Witness. 


Newquay.—PRicE INcBEASE.—On December 3rd a 
B. of T. inquiry was held relative to the application of the New- 
quay Electric Light Co. to increase its maximum charge from 6d. 
to 8d. per unit. After discussion, it was agreed that the maximum 


price to private consumers should be 7d. per unit, the price not to 


exceed 6d. per unit after the expiration of one year after the: con- 


clusion of peace, but with liberty to the company at the expiration 


of this period to refer the question of & higher price than 64d. to 
arbitration by the B. of T. | | 


Padstow. —STREET Liauting.—The U. D. C. has accepted 
the offer of the Eleotrio Supply Co. of a rebate of £4 on the 
original charge of £39 for publio lighting for the half-year, o 
to suspension of lighting. 


Plymouth. — Taree Montus’ Worxkinc. — The 
electrical engineer's quarterly return of the working of the 
electricity undertaking to the end of September, shows that on the 
Prince Rock section 712,466 units were sold, producing an esti- 
mated revenue of £6,524, as compared with 610,917 units and 
£6,119 in the corresponding period of last year. On Newport 
Street section 612.825 units were sold, producing £4,935, as 
against 564.185 units and £4,338 received last year. At the end 
of September there were a total of 2,929 consumers conneoted to 


the mains.— Western Morning News. 


Queensbury.—Prov. OnDER.— The Electrical Dis- 
tribution of Yo-kshire, Ltd., has notified the Council that the 
oompany’s application for a prov. order must be deferred until 
after the war, and if the Council was favourable to the proposal 
the company was prepared to proceed with the necessary pre- 
liminary work. The present Council is in favour of the proposals, 
and expressed a hope that the company would renew its appli- 
cation on the termination of the war. 


South Shields,—The electrical engineer, Mr. H. 8. 
Ellis, reports that the authorities have agreed to a certain amount 
of very much reduced lighting in the streets. This consists of two 


-20-c P. lamps on each arc lamp standard, and one 20-C.P. 


lamp on each ordinary standard, the lamps being dipped in 
green paint and the surrounding globes coloured b!ack, in such a 
way as to leave only one-third of the bottom part of the lantern 
transparent. Owing to the restricted lighting the output for 
lighting purposes is down very considerably, and, owing to shortage 
of Jabour, the output for traction purposes shows a falling off of 
10 per cent. for November as against Ostober; the power output 
has incrcased about 20 per cent. for the year up to date, which to 
some extent compensates for the serious loss in revenue for 
lighting purposes, 
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 Sheffield.—FiNANCIAL Estimates.—The general 
manager of the electricity undertaking has snbmitted a statement 
of estimated income and expenditure on revenue account for the 
years ending March 25th, 1916 and 1917. The total working 
expenses for the 12 months ending 1916 are eatimated at £165,889 
(as against the manager's original estimate of £87,308), and for 
the following year at £217,103. Against these figures is reckoned 
an anticipated income of £277,450 for 1916 (original estimate of 
£199,210) and £337,650 for 1917, thus leaving a gross profit of 
£101,561 for 1916 (original estimate £111,932) and £120,527 for 
1917. After allowing for interest, the estimated profit is put 
£65,490 for 1916 (original estimate £61,086) and £61,270 for 
1917. From this has to be deducted the sinking fund charges 
estimated at £53,069 (original estimate £56,834) and £54,919, so 
that there remains an anticipated surplus of £12,121 for 1916, 
and £6,351 for 1917. The surplus for 1917 is based upon the main 
contract for coal at Neepsend being placed at a favourable price. 
If the present day prices obtain, the financial result is likely to 
show an adverse balance. Mains are to be extended in various 
parts of the city at an approximate cost of £2,395. "s 


Southampton.— The Electricity Committee has decided 
not to purchase, at the present time, any additional motors for 
hire purposes. The electrical engineer reported on the delay in the 
deliveries of coal, and the Committee has decided to obtain alter- 
native tenders for three and six months’ supplies. The Committee 
has decided to have a defective boiler and furnace at the elec- 
tricity works put into working order as soon as practicable, and 
directed the electrical engineer to report twice in each year as to 
the condition of all the machinery and mains, 


St. Annes,—In order to minimise risk of a failure of 
supply of electrical energy such as was recently experienced, the 
D.C. has approved a proposal for obtaining a second-hand boiler. 


Stockport.— With reference to the application of the 
Cheadle and Gatley U.D.C. for a supply of current to that district, 
the T.C. has decided to offer the supply on the same terms and 
conditions as those offered to the Bredbury and Romiley U.D.C. 


Sutton,—BuLk-« SuPPLY.—The South Metropolitan 
Electric: Tramways and Lighting Co. has this week commenced 
taking a bulk supply of current from London, the mains having 
been laid aud transforming gear installed at the Sutton power 
station, pending the dismantling of the present steam plant. 


Swansea.—A WaAYLEAVE DirrrcuLTY.— The Electric 
Lighting Committee recently reported that the work in conneotion 
with ihe supply of electricity to certain works was being held up 
owing to the question of payment for wayleave, &c. The Council had 
expended £4,000 in the purchase of cable which was lying idle. 
The Midland Railway Co. and the Rhondda and Swansea Railway 
had granted free wayleaves, the Duke of Beaufort was only charging 
a nominal amount of 5s. per annum, while the owner of a canal 
over which it was necessary to carry a cable originally asked £10 
a year, which had been reduced to £1 per annum during the con- 
tinuation of the war, after which a fresh agreement would be 
necessary on one month's notice. It was pointed out that the 
value of land was much enhanced by a supply of electricity. 
It was decided that the town clerk should wait on the owner 
of the canal and obtain, if possible, better terms. 


Tasmania, — According to the Australian Mining 
Standard, the chief engineer of the Government hydro-electric 
department, Mr. J. Н, Butters, recently reported that there was no 
reason why the Great Lake electric supply scheme should not be 
available for use in January next, provided certain small items 
were delivered. Apparently the pipe lines are complete, and the 
power station machinery being erected; the transmission line 
work is proceeding rapidly, while work at Hobart is well in hand. 


The Government passed a resolution to purchase the Hobart Gas ' 


Co.'s electrical undertaking for £108,000, it being represented that 
the hydro-electric business would suffer if the present agreement 
for a minimum bulk payment of £5,000 a year by the company to 
the Government were allowed to remain in force. 


Tarporley.—The U.D.C. has granted Messrs. Cluetts 
permission to erect overhead lines for the purpose of installing the 
electric light at the Parish Church. 


Tonbridge.— NEW Cooxinc TaRIFF.— The U. D.C. has 
decided to alter the tariff for current for heating and cooking to 
1d. per unit with a minimum consumption of 83, per quarter, plus 
the usual meter rent. The previous charge was 2d. per unit. 


Wanstead.—Prov. OrpER.—The U. D. C. has received 
an intimation from the County of London Electric Supply Co. 
that it is not at present proceeding with the application for a 
prov. order for E.L. in the Council's district. 


Weymouth,—Loax Sanction.—The T.C. has received 
the sanction of the L G.B. te the borrowing of £1,020 for mains 
(repayable in 15 years), and £910 for services (repayable in 25 years). 
On account of the abnormal conditions now prevailirg, the Counoil 
has decided to make for the period of the war a meter charge of 
2s. 6d. per quarter as from December 3186 next. 


Wimbledon.—The T.C. at its meeting on November Ist 
instructed the town clerk to open up negotiations with the Fixed 
Price Light Co. with & view to terminating the agreement of 
August, 1912. The town olerk reported that Messrs. Handcock 
and Dykes, consulting engineers to the Fixed Price Light Co., 
had intimated that their cliente were prepared to treat provided they 


could be satisfied that the Council had the power to purchase the 
Fixed Price Light undertaking in Wimbledon, and could make pay- 
ment in fulfilment of any understanding that might be arrived at 
without proviso or reservation ; that their clients would in the 
meantime consider the basis on which they would terminate the 
agreement and asking for any early reply, as in the event of the 
agreement not being terminated by mutual consent, conditions 
will render it necessary for them to raise the price of electricity 
to their consumers. The Committee has informed Messrs. Hanoock 
and Dykes that the Council is not prepared to extend the period of 
the agreement, and farther asked for payment of outstanding 
accounts. The application for a prov. order for the supply of 

electricity to the parish of Cuddington has been deferred. 


York.—YrAR's WORKING.— The annual accounts of 
the electricity undertaking show that the income from private 
lighting was £23,987 ; from public lighting, £2,756 ; from power 
supplied to the Tramways Committee, £6,021 ; rents of motors, 
&c., amounted to £1,034, making a total of 833.798. The total 
working expenditure was £18,792, including £462 for war allow- 
ances, leaving £15,096 to be transferred to the net revenue 
account ; after payment of interest and sinking fund charges 
amounting to £12,549 and income-tax of £281, there was a gur. 
plus of £2,265, which has been transferred to the reserve and 
renewals account, | 


TRAMWAY and RAILWAY NOTES. 


Australia.—A recent issue of the Commonwealth 
Engineer described the progrees made in connection with the 
Victorian Railways Newport power house, which will supply the 
Melbourne Electric Railways. The 36-acre site of this atation is 
about 200 yards distant from the Yarra River, the ground being 
covered with basaltic rock, which has been used for concrete work 
in the foundations. The main building, measuring 310 ft. long and 
415 ft. wide, is built with steel pillars and reinforced plaster walls; 
the transformer and switch houses are of brick. The concrete 
(cement, sand and water) has been applied to the walls by a com- 
pressed air apparatus which projects the mortar into the required 
position. The first section of the power plant, consisting of six 
10, 000-KW. Parsons turbo-alternators and exciters, is being erected. 
Carrent will be generated at 3,300 volts and stepped up to 
20,000 volts for distribution to the sub-stations. А wet air cooling 
plant is being installed, also two 350-Kw. auxiliary turbines and 
test pond for 12,500-kw. capacity, together with special arrange- 
ments to facilitate the testing of any steam-electrical set. Some 
nine miles of cables for auxiliary plant are led through cement 
conduits in the foundations. An electrically-driven 60-ton crane, 
with a five-ton auxiliary hoist, is provided in the engine-room. 
The assembling of the first 12 Babcock boilers and Green 
economisers has been practically completed ; the complete equip- 
ment will consist of 24 boilera each evaporating 30,000 Ib. of 
water per hour, working at 210 Ib. pressure and supplying steam 
superheated to 600° Е. The boilers are erected in pairs, each pair 
with а 75-ft. steel chimney and fan equipment. Mechanical 008] 
conveying and: suction ash plants are being provided, the former 
for supplying bunkers over the boilers and adjoining coal stores. 
The condensiog water is obtained from and returned to Hobson's 
Bay, and a pair of rotary screens is provided in each inlet 
conduit. | | 

The Government Bill providing for the temporary control 
of the Melbourne tramways, after they have been taken over 
by the Government from the Melbourne Tramway and Omnibus 
Co., provides for a Board, contisting of five membera, appointed 
by the Governor in Council ; the Board is to have power to borrow 
up to £500,000 by way of overdraft or debentures, to provide 
for the running of the tramways, A tramway fund is to be 
created, and all moneys received by the Board are to be paid into 
the fund, except certain amounts which will be required to meet 
working expenses. The Board will be appointed as soon as the Bill 
is enacted, and will remain in office until Ootober 31st, 1917, or 
until such date earlier as the Governor in Council may determine 
on.— Melbourne Age. | 


Belfast.—According to figures supplied by the general 
manager, the effect of providing a 20-minute service on certain 
Corporation tramway routes which formerly had a 10-minate 
service, has been a weekly net loss of £80. The 10-minute service 
is to be reatored. 


Bradford.—Recently Mr. C. J. Spencer, the Corpora- 
tion tramway manager, reported on the question of adopting а 
system whereby the collection of fares by conductors would be 
avoided, the suggestion being that tickets should bs purchased in 
advance, the proposal having a bearing upon the employment of 
women conductors, He considered the suggested system unwork- 
able, and likely to result in the employment of a larger ins 
a smaller staff. Mr. Spencer states that he is attracted by the 
idea of volunteer labour as employed at Birmingham, and coneiders 
it would be desirable to consider it for future use: he ale 
suggested that a certain number of women conductors should be 
employed on certain routes as an experiment. | 

The Committee decided to defer the question of employing 
women until it had seen the result of an appeal for men of 
between 10 and 50 years of age, and aleo that the recommends. 
tions of the manager with regard to volunteers be adopted. 
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Blackpoo!.—Tramway AccIDENT.—<A collision occurred 
on the Corporation tramways, close to the central station, on 
December 2nd, when the town was enveloped in a heavy fcg. Both 
cars were d , and two or three passengers complained of 
shock, while a lady conductor had a fortunate escape from serious 


injary. 
Colchester.— FEMALE Conpucrors.—The Т.О. has 
decided to-have 10 females instructed with a view to their employ- 


ment as conductors on the electric tramcars. 


Continental.—ITALVY.— The Consiglio Superiore dei 
Lavori Pubblici has approved of the scheme for the electrification 
of the whole of the Sangritana line. The kilometre subsidy has 
been increased to 10,000 lire for kilometre for 50 years. 

The Sindaco of Verona has been authorised to invite tenders for 
carrying out the construction of the Valpantena electric tramway, 
which is to be worked by the syndic. 

- Two weeks' experimental running of four electric gooda trains 
on the Bardonecohia-Modane trunk line, including the Frégus 
tunnel, have given moet satisfactory results, and, in consequence, 
the goods service in and out of Italy will be forth with established. 
The passenger service on the same section, hitherto in operation 
Бене Bussoleno and Bardonecohis, will shortly be extended to 


Derby.—FemaLE Conpucrors.—The T.C. has decided 


to employ women conductors, owing to the scarcity of male 
labour. 


Keighley,—ExTENSIoNs.—The T.C. has applied for an 
extension of time until August 7th, 1917, for the completion of 
the overhead equipment for electrically-propelled vehicles from the 
tramway terminus at Ingrow to Oxenhope. 


L. & Y, Railway Electrification.—To supply energy 
to the last electrified section of the L. & Y. Co., i. e., from Man- 
chester to Bury, rid Heaton Park, and for future lines which it is 
understood will be converted to eleotrical working, a power station 
has been built a few miles out of the city. The initial plant 
consists of two 5,000-Kw. 6,600-volt turbo-alterators, by Messrs, 
Dick, Kerr & Co., which will supply three-phase current to two 
sub-stations at Victoria Station, Manchester, and at Radcliffe ; 
also a third turbine unit consisting of а 500-Kw. three-phaee 
25-cycle Westinghouse geared turbine set, to generate current at 
410 volts, for auxiliary uses. | 

The main switohgear has been supplied by the British Thomson- 
Houston Co. Three 1,000-kw. Dick, Kerr rotary converters with 
transformers are installed in each sub-station for supplying the 
trains which, as pointed out in a short article on the special form 
of conductor rail used, which appeared on page 315, will be 
supplied with direct current at 1,200 volte pressure. The train 
equipments are also by Messrs. Dick, Kerr, and each motor coach 
will be equipped with four 200-H.P. motors. 


Neweastle.—TRArric DIFFICULTIES.—The City Council, 
on Wednesday last week, considered a resolution that the Tram- 
ways Committee be instructed to arrange that the last car shall 
leave the City Terminus at 10.30 on each week day, and 9.30 on 
Sundays. An amendment that the Committee be instructed to reoon- 
sider the matter, with a view to giving further travelling facilities, 
wascarried. Mr. R. Mayne, chairman of the Tramways Committee, 
said the Tramways Committee was conscious of the inconvenience 
caused, but it was carrying 50,000 more workmen per week. It 
had the offer of 120 volunteers, and if it had the offer of 240, who 
- could be properly trained, a modified service could be given at 
night. The difficulty was to get men who could train during the 
day. He thought there were mauy men in the city whose occupa- 
tion would enable them to give their services during the day— 
insurance agents and ministers of the Gospel. Under the present 
system the outward bound cars leave the city about 9 o'clock. 


Sheffield.—TRAwwav- ESTIMATES, &c.— Owing to the 
severe strain on the motormen and conductors, in consequence of 
the heavy traffic at Christmas, the City Council is recommended to 
authorise the Committee, if it deem it advirable, to suspend the tram- 
way service altogether on Sunday, the 26th inst. It is anticipated 
that the working of the tramways for the years ending March 25th, 
1916 and 1917, will show net balances of £34,974 and £23,635 
respectively. These figures are subject to any adjustment whic 
may be necessary in respect of the Exoess Profits tax. . 


Stockport.—The T.C. has approved a recommendation 
of the Tramway Committee, that with a view to inducing more 
regular attendance to duty a gratuity of 2а. per week be paid to 
all motormen, conductors and inspectors who work a complete 
week in accordance with the duty sheets of the department, pend- 
re the return of the members of the department now with the 
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TELEGRAPH and TELEPHONE NOTES. 


Hull.— The Corporation Telephones Committee has 
agreed to grant female operators a bonus of 1s. 6d. per week, no 
previous provision having been made for female employés Ав 
regard the male staff, the Committee has agreed to recommend the 
Council to adopt the Post Office scale of bonuses, 3s. to those in 
receipt of less than £2, and 2s, to those receiving between £2 and 
£3 weekly. i 


Japan.—Hitherto no private person has been permitted 
to establish or work any apparatus for wireless telegraphy in 
Japan. According to a new regulation, however, which came into 
force on November let last, radio-telegraphy may, subject to a 
licence being first obtained, be installed for private administration 
outside the State telegraph and telephone area, in vessels and 
in aircraft. A licence may also be obtained by persons who con- 
duct experiments in wireless telegraphy. 


Leyton.—With a view to economy, the Establishment 
Committee of the U. D. C. is considering the desirability of establish - 
ing a central telephone switchboard with extensions. 


Russia.—The Minister of the Interior bas applied to 
the Council of Ministers for an allocation of 350,000 roubles, to 
construct a fourth telephone line between Petrograd and Moscow. 


Wireless Telephony. — It is announced from 
Christiania that Mr. Frost, the Norwegian manager of the radio- 
station at Stavangar, has devised a new apparatus for wireless 
telephony, and has associated himself with the Marconi Co. in 
the matter. At present further experiments are being made with 
the apparatus at the English Marconi station to ascertain the 
reliability of the system. 


‘CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia, —ADELAIDE.—January 19th. P.M.G. Com- 
mon-battery switchboard. See Official Notices November 19th.” .. 

January 26th. Deputy P.M.G. Twenty tons of galvanised-iron 
wire, 400 Ib. to the mile.“ 

BRISBANE, — P.M.G. January 26th. — Galvanised-iron wire. 


January 5th.—Jointiug sleeves and copper-clad steel wire. See 


" Official Notices" November 19th. 

January 26th. Deputy P.M.G. Telephone instruments, parts 
and aooessories. | d 

SypNEY.—January 3let, Three electrically-operated railway 
freight-car transferers, for Jones Bay wharfage, P t. Partiou- 
lars from Engineer-in-Chief of the Harbour Trust, Circular Quay. ' 

February 7tb. Metropolitan Board of Water Supply and 
Sewerage. For No. 1 pumping station at Ultimo. Two centrifu 
pumps and electric motors (4,000 gallons per minute each), 
switchboards, starters, Ko. Contract No. 1,301.* 

February 28th. Municipal Council. Tenders for induction 
regulators. Specifications (11s. 6d.) from the Electric Light 
Department, Town Hall, Sydney. | 

MELBOURNE. — January 4th.  P.M.G. Electric measuring 
instruments, telephone parts, and automatic ocommon-battery 
telephones. * 


Beckenham.— December 12th. U.D.C. 2,000 tons of 
Midland slack coal (100 tons per week from January Ist, 1916), for 
the Electricity Department, See “ Official Notices" December 3rd. 


Brighton.— December 14th. Electrical fittings, for the 
B. of G. Mr. Horace Barfield, Clerk, Parochial Offices, Prince's 
Street, Brighton. 


London.—West Ham.—December 16th. Three months’ 
supply of electrical fittings, for the B. of G. Forms of tender 
from Mr, T. Smith, Olerk, Union Road, Leytonstone, N.E. 


Nuneaton.— December 24th. Corporation. Supply and 
erection of an overhead line, for the Electricity Department. See 
“ Official Notices " to-day. 


Redditch.— December 28th. Council. Eighty tons per 
week, for three months, of D S. nuts or rough slack. See “ Official 
Notices " to-day. 


Reigate.—December 15th. Lubricating oil for six or 
twelve months, for the Corporation eleotricity works, suitable for 
Diesel engines and air compressors. Particulars from the Electrical 

South Africa,—Dursan.—January 5th. Corporation 
Telephone Department. (1) Telephone apparatus and materials ; 
(2) underground cables; (3) 540 c.i. pipes, 9 ft. long, for cables. 
Meeers. Webster Steel & Co., 5, East India Avenue, E. O., are the 
Oorporation's London agente." 


. Spain.—January 26th. Construction and installation 
in the Cadiz Naval Arsenal of an electric power plant. Conditions, 
&o.. from the Negociado Quinto de la Segunda Seccion (Material) 
del Estado Mayor Central de la Armade, Ministerio de Marins, 
Madrid. Deposit £800. Local representation.— Board of Trade 
Journal. ; 

January 28th. Sixty years electric tramway concession, Monte 
del Pardo district, Madrid. Direcsion General de Obras Pabli 
Ministerio de Fomento, Madrid, 
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Walthamstow.—December 15th. U.D.C. Supply of 
low-tension cable, for the ашы Department. See "Official 
Notices " December 3rd. 


Specifications for the items marked * can be seen at the Board 


І 9 Trade Commercial Intelligence Branoh in London, 


“CLOSED. 


- Dartford. ~The: following orders for coal have been 
placed-:— 
John Waddell & Co.—800 tons Yorkshire Main, at 95s. ба. per ton. 
Cleeves & Co.—500 tons Yorkshire slack, at $4s. 2d. per ton.t 
Wallace, Spiers & Co.—One truck of Yorkshire “ Thurcroft," at 288. 7d. 
per ton, 


Grimsby.— The Public Lighting Committee has accepted 
the tender of Messrs. W. Lucy & Co., Ltd., to supply, for a period 
of two years, house eervica boxes at an approximate cost of £260, 
and house fuse boxes at an approximate cost of £201; also the 
tender of Meesrs, Ed. Bannister & Co., Ltd., to supply up to 200 
tons of Brodsworth nutty slack, at 15s. 7d. per ton. 


Middleton.—The E C. has accepted the tender of Messrs. 
Spurrier, Glazebrook & Co. for cylinder and engine oils, and that of 
E Ten е for extensions required at the electricity station 

ouge. 


Sheffield.—The City Council has accepted the tender of 
Messrs, Thos. A. Ashton, Ltd., 
at the King Edward VII Hospital. 


Southampton. —The Electricity Committee has received 
the following tenders for the purchase of 450 yards of l-in. high- 
tension conoentric lead-covered paper-insulated cable and 800 yards 


or 025 cable :— 
450 yds. 1°00 lead- 


: covered cable. 025 cab'e 
B. I. A ee Ltd. e £121 £91 
- Macki Lid. 188 91 
Pirelli. General Cable Worke, Ltd .  . 199 .103 
W. T. Henley's Tel. Works Co., Ltd. P 124 98 


The following tenders have been accepted by the Tramways 
Committee for the supply of a motor-generator :— 
Generator 


and motor. Switchboard. 
Lancashire Dynamo Co. . (accepted) 2181 £100 
SUM Westinghouse Co. (not to eo) 202 198 
cenix Dynamo Co., Ltd .. 211 141 


Also "a tender of Thermit, Ltd, ‘for welding 140 tram rail joints, 
at 25s. per joint. 


Stockport.—The Corporation Hospitals Committee has 
accepted the tender of Messrs. McClure & Whitfield, for wiring for 
the laundry and electric irons. 

The Tramways Committee has accepted tenders of the following 


firms for stores :—Meser2. Dick, Kerr & Co., Ltd., H. Hollingdrake - 


and Son, B.T H. Co., Ltd., Baxendale & Co., Wilkinson, Heywood 
and Clarke, the Liverpool Jute Bag Co., Spicer Bros.. Ltd., Rostron 
Broes., MoClure & Whitfield, Brecknell, Munro & Rogers, and the 
Brush Electrical Engineering Co. 


Weymouth.—The T.C. has accepted the tender of 
Mr. Bryer Ash for 300 tons of stock coal for the electricity works, 
at £1 3s. 4d. per ton; and that of the Direot Coal Supply Co., of 
Yeovil, for 250 tons of best Admiralty smokeless coal. 


FORTHCOMING EVENTS. 


University College London.—Friday, December 10th. At 5 pm. Lecture 
Bomestio Electric Heating.“ by Prof. A. H. Barker. 
Friday, December 17th. At 6 p.m. A НАЕ lecture on ‘ Electric 
Heating and Eleotrio Furnaces," by Prof. J. A. Fleming, F.R.8. 


Greenock Electrical Society.—Friday, December 10th. At 7.45 p.m. At 
Temperance Institute, 19, West Stewart Street. Paper on ''Rieciric 
Tramways,” by Mr. J. Punch. 


Friday, December 17th, At 7.45 p.m. Special Open Meeting. 


North of England Institute of and Mechanical Engineers. — 
бае: cember llth. As2pm. At Neville Hell, Newcastle. General 
ceting 


Royal Society of Arts.—Monday, December 18th. At 4.30 p.m. At John 
D reet, Adelphi. Cantor Lectare, on Optical Glass (Lecture III), by 
Dr. W. Rosenbain, F. R. B. 


Шатіпайр Engineering Society.—Tuesday, December 14th. At 8 pm. 

At the Royal Society of Arts, John Street, Adelphi, W. C. Peper on 
„Recent Developments in Eleotric Incandescent Lamps in Relation to 
Illuminating Engineering," by Prof. J. T. Morris, 


Post Office Telephone ава Telegraph Society of London.—Tuesday, 
Dsacember lith, At 6 pm. At the I. E. ., Victoria Embankment, 

кеу on Supervision as s9en from Blow ” 

; '* The Defiolt on 


W. C. Fitteen- minute p 
by Mr. B. А, Coase; '' Phonograms," by Mr. B. R. Mead 
the Telegraphs," by Мг. W. H. F. Webb. 


пзтосасов of Supervising Electricians.— Tuesday, 
5pm. At Bt. Bride's Institute, Bride Lane, E. d. 
Lites, by Mr. H. Marryat. 
Institution of Civil Engineers.—Tuesday, Decembar 14th. At 5.30 p.m. 
t Great George Street, Westminster, G. W. 
Electrical Railwaya," by Mr. Н. M. Hobart, to be read by Mr. J. А. 
Aspinall; also Special Gencral Meeting. 


Dacember 14th. At 
Paper on '' Electric 


at £215, for electric light fittings ` 


James Forrest Lecture 15 i 


Not m Society of En ers.—Weünesday, December 15th. At 
7.80 p.m. At at Wandel, Hos, Milton Street. Paper on The Evo. 
lution of High-Speed Steel, by Mr. A. W. Shepherd. 


Institution of Electrica] Engineers.—Thurada ү December 16th. At 8 p.m, 
At Victoria Embankment, W. C. Pa zd on u The Design of High-Pressure 
Distribution Systems,” by Mr. J. R. 

(Western Local Section). T Monday, December 18th. At 5 p.m. 
In the Old Library of the South Wales Iastitute of Engineers, Park Place, 
Cardiff. Paper оп “ The Design of High-Pressure Distribution Systems," 
by Mr. J. R. Beard. After the meeting there will be an informa; 
dinner. 

(Manchester Local Section). Tuesday, December 14th. At 7.90 p.m. 
At the Engineers’ Club. Paper on The Design of High-Pressure Dis- 
tribution Systems, by Mr. J. R. Beard. 

(Scottish Local Section.)—Tuesiay, December 14th. At 8 p.m. 
At Princes Street Station Hotel, Edinburgh. Paper on Eleetrie 
Heating: Its Present Position and Future Development," by Mr. G. 
Wilkinson. 

(Birmingham Local Section).—Wednesday, December 161. At 

‚ш. At the University, Edmund Street. Paper on Notes on the 
peste of Explosive Gas Mixtures by Electric Sparks,“ by Mr. J. D. 

organ 

(Students' Section).— Wednesday, December 15th. At 7.45 p.m. 
At the I. E. H., Victoria Embankment, W. O. Paper on The Aluminium 
50 4 .. À Arrester with an Introduction on Electrical Disturbances," 

Ramsey. 
institution of Mechanical Engineers. —F'riday, December 17th. At 6 p.m. 
At 11, Great George Street, Westminster, S. W. Paper ор “E 

Colleges and the War," by Dr. R. M. Walmsley and Mr. C. E. Larard. 

Electro-Harmonic Society. aires December l7th. At 8 p.m. At Holborn 
Restaurant. Smoking Conce 

North-East Coast Institution t Engineers and Shipbuilders.—Fridey, 
December 17:. At 7.80 pm. At Bolbeo Hall, Newoastle. General 


Meeting. 
eers,—Saturday, December 18th. At 


Manchester Association of 
Grand Hotel, Aytoun Street, Manchester. Topical Discussion * 


NOTES. 


Electrical Engineer Recruits.—As we go to press we 
learn that the London Electrical Engineers (Heddquarters 46 
R»^genoy Street, S. W.) are now open for recruiting again. 


Electricians and Instrument Repairers Wanted.— 


There is a great aud urgent need for the above for the Royal 


Engineers Wireless Section. We would draw the attention of 
suitably qualified men wishing to enlist for the period of the war 
to a notice appearing among our official advertisements to-day. 


Fire Caution.—The British Fire Prevention Committee 
has issued a special Christmas “ Fire Warning,” free, for the public 
use in connection with public and private Christmas entertain- 
ments, &c. Electricity users are warned not to make the slightest 
change i in electric wiring without consulting a competent electrician 
or an electrical inspector. Copies of the“ Warning are obtainable 
from the Committee, upon written application with the neoessary 
return postage enclosed. 


Nitrogen Fixation in Russia.—It is reported in 
Soandinavian papers that a large company with strong capital 
backing has been formed in Russia for the purpose of manufac- 
turing nitrates from the nitrogen of the air. The process to be 
used is the well-known Birkeland and Eyde process, All arrange - 
ments with the Norwegian company, ownera of the Birkeland and 
Eyde patents, have been made anda plant is being built in the 
North of European Russia, off the White Sea.— Metallurgical and 
Chemical Engineering. 


Electric Heating and Electric Furnaees.—In his 
fifth lecture at University College, London, last week, Prof. J. A. 
Fieming dealt with the products of the electric furnace— 
carborundum, graphite, aluminium, calcium carbide, quartz glase, 
aud the ferro-alloys baing the principal substances. The enormous 
industry that has grown up at Niagara, in connection with the 
supply of cheap electric power that is available there, was 
dessribed, after which some views of the aluminium works at 
Lochleven, in Scotland, were given. A great advantage of the 
smelting of aluminium from bauxite was shown to be the oon- 
tinuity of the proces:, which is carried on day and night, the raw 
materials being added and the molten metal tapped off without 
interrupting the process. 

The quartz glass which is now so widely used, and is of con- 
stantly increasing importance, is prepared electrically; in the 
perfectly transparent forms the air bubbles, said the lecturer, are 
eliminated by heating the material in an electric furnace under a 
pressure of 500 Ib. per 81. in. The importance of the ferro alloys 
dates from the disoovery of the remarkable effects of small per- 
centages of manganese, tungsten, vanadium, nickel and molybdenum 
on the dynamic qualities of steel. While 0'6 per cent. of vanadium 
raises the tensile strength of steel only from 36,300 Ib. per sq. in. 
(ordinary carbon steel) to 45,620 lb., it increases the resistanoe to 
shock enormouely— vanadium steel standing 12,776 shocks, whilst 
carbon steel endured only 4 200. Most of the " special steels are 
made in eleotrie furnaces. Such minute peroentages cannot be directly 
mixed with the charge, so they are introduced in the form of 
alloys with iron. 

The lecture concluded with a brief account and demonstration 
of electrio welding. 


Appointments Vacant.—Switchboard attendant for 


Lancaster (278. 6d.).;. eléctricians and instrument repairers fcr 
the Wireless Section, R. E. See our advertisement pages to-day. 
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Electric Propulsion of Battleships.— The following 
abstract of a paper read by Mr. W. L. R. Emmet, before the 
American Society of Naval Architeots and Marine Engineers, 
appeared in a recent issue of Shipbuilding and Shipping Record :— 
The Navy Department of the United States has awarded to the 
General Electric Co., of Schenectady, N.Y., a contract for electric 
propelling machinery for the new battleship California, which is 
being built at the New York Navy Yard. This ship is of the 
largest and most powerful class which has been adopted by the 
United States. Her displacement is 32,000 tons, and her maximum 
speed is to be about 22 knots, requiring about 37,000 S.H.P.. The 
contract with the General Electric Co. covers two turbine-driven 
generating units, four propelling motors (one for each shaft), 
switching apparatus, cables, instruments, &c., two tarbine-driven 
exciting units, and a complete equipment of condensing auxiliaries 
and ventilating blowers, all driven by motors from the exciting 
units, In fact, it covers practically the entire engine room equip- 
ment except the main condensers. 

Each of the auxiliary units is of 300 Kw. capacity with a 210- 
volt direct-current generator geared to a high speed, non-condensing 
turbine. These turbines will exhaust into the heaters or into the 
main turbines, or both. 

The motors which drive the auxiliaries will be designed for a 
considerable range of speed variation, so that the auxiliaries will be 
adaptable to economical conditions at different speeds of the ship. 

The award of this contract was the result of a very long cam- 
paign conducted by the writer in which the equipment of the 
collier Jupiter has been an incident, i 

The Jupiter has now been in commission for two years and has 
proved an unqualified success. The steam consumption of the 
main drive with 190 lb. pressure, dry steam, and 285 in. vacuum 
is 11 lb. per H.P.-hour delivered to the propeller shafts, which is 
at least 30 per cent. better than is done by reciprocating engines 
in ships of the class. There is also evidence of further saving in 
the Jupiter, incident to the fact that her large slow-speed propellers 
are turned with a perfectly uniform angular motion and with 
entire freedom from racing, conditions heretofore unknown with 
such propellers. 

The generators for the California are bipolar alternators, and 
the motors are arranged to be connected either for 24 poles or 36 
poles, For economic cruising at 15 knots or less, one generator 
will be used with motors on 36 pole connection, For higher 
speeds the 24-pole connection will be used. The ship will be 
capable of operating at a speed of about 18°5 knots with one 
generator, 

Speed variation with either motor connection will be effected by 
change of turbine speeds through the agency of variable speed 
governors designed to hold automatically any desired speed within 
usual ranges. This arrangement, which is also used in the Jupiter, 
entirely prevents racing and makes it convenient to hold a fixed 
speed irrespective of variations in sea, weather or steam conditions. 
It is thought that this feature will be valuable in fleet formations. 

The steam consumption guaranteed on the California covers the 
total steam required for the main turbines and engine-room 
auxiliaries as described above. The conditions аге 250 lb. gauge 
pressure, dry steam, with such vacuum as can be produced under 
trial conditions. The guaranteed water rates per horse-power 
delivered by the propeller shafts are as follow: At 10 knots, 
14°6 Ib.; at 16 knots, 11'4 Ib.; at 19 knots, 11`1 lb.; maximum 
speeds, 11'9 Ib. 

Very heavy penalties are imposed in case these guaranteed con- 
sumptions are exceeded in trials, $25,000 per lb. for the two lower 
speeds and $20,000 per Ib. for the two upper speeds. 

At full speed the California propellers will make 175 R. P. M., this 
being about the lowest speed of propellers which is practicable 
within the space. The propeller speeds proposed for the sister 
ships with Parsons turbine drive is 240 R. P. M., and comparisons by 
Dyson's method indicate that this speed difference will give the 
California an advantage of about 9 per cent. in propeller efficiency. 

The following table gives a comparison of steam consumption 
per effective horse-power between the California as guaranteed, the 
Florida ani Utah which are driven by Parsons turbines, and the 
Delaware, which is driven by recipocating engines. These figures 
are taken from the published records of trials : — 


Prop. speed. 
12 kts. 16 kts. 19 kts. 21 kts. 21 kts. 
Florida 31°8 — 24 0 23 0 328 
Utah 287 — 20'3 21°0 323 
Delaware... 22°0 — 187 210 122 
Caüfornia.. 17°3 152 15'0 16'4 175 


Such a table as this affords the truest basis of comparison of 
prime movers in ship:. 

The estimated weight of the propelling machinery without con- 
densing auxiliaries is 530 tons, and that of the turbines originally 
proposed was 653 tons. 

Comparing the arrangement of the machinery of the Culifornia 
with the Utah, and a geared turbine equipment for a large warsbip 
shown in a paper by Sir Charles Parsons read in March. of 1913, 
Mr. Emmet drew attention to the simplicity of piping, stesm and 
vacuum connections with the electric drive as compared with the 
other methcd:, The California has two turbines, the Utah has 10, 
and the proposed Parsons geared equipment has 32, : 

All of the steam passages between turbines in these arrange- 
ments involve loss of useful pressure, and many of them involve 
risk of vacuum loss through air leakage, for it must be remem- 
Бегей that ships are often subject to vibration and that there may 
be appreciable relative motion of these different parts through 
expansion strains or working of the ship, or through their own 
inertia when the ship is vibrating or labouring in a seaway. 


The Gas Turbine.—Messrs. Brown Boveri, of Baden, 
Switzerland, have for some time been experimenting with a view 
to producing а commercially practical gas turbine, designed 
apparently on the impulse principle. According to Industria! 
Engineering there is a group of bottle-shaped explosion chambers 
arranged radially around the shaft of this turbine. Each chamber 
has inlet valves for air and gas and au exhaust valve for the pro- 
ducts of combustion, The operation bears points of resemblance 
to a two-cycle gas engine, and may be described in general as 
follows :—Air is forced into each explosion chamber in turn. The 
gas entry valves are then successively opened and gas is also forced 
in under pressure. When volatile liquid fuel is used, a spraying 
apparatus worked by compressed air, on similar lines to the Diesel 
enzine, is resorted to. As the explosion chambers become filled 
with the predetermined proportions of gas and air, the mixture in 
each is fired by electric sparks. The exhaust valve in the neck of 
the explosion chamber is then opened and the hot gases rush 
out through a conical nozzle similar to that used in the two best 
known types of impulse steam turbines. 

From the nozzle the now cooling and expanding gases impinge 
оп the rotor. A fan keyed on the shaft is placed at the exhaust end 
to assist in drawing the hot gases through the rotor and accelerate 
the reduction of temperature. When the pressure in the 
explosion chamber has been spent an independent blast of air is 
forced through to perform the office of scavenging, as in the 
two-cycle reciprocating gas engine after the completion of the 
power stroke. In the case of the turbine, however, the time 
available for scavenging is longer. A fresh supply of fuel 
is next forced into the explosion chamber and the process 
continues. The exhaust gases can alto be used to raise steam in a 
small boiler, the steam being used to drive the air and gas pumps, 
and also for the producer. | 

A gas turbine would occupy only one-third of the space required 
for a gas engine of equal power, and would average not more than 
a quarter of the weight. 


A “ Boots " Electric.—The well-known firm of whole- 
sale and retail chemiste, Mesers. Boots, whose headquarters are at 
Nottingham, have recently added another electric vehicle to their 
fleet, being the fourth in two months. The lorry, which we illus- 
trate, is of the Cedes Electric Traction Co.'s make, the two rear 
wheels being fitted with slow-speed motors built into the hubs 
The lorry is a large one, being 21 ft. 6 in. long, and 7 ft. 6 in 


— 


A e em 
" V^ 
TA ^ 4 T 
/ 17 Е — * “7 . | м 
у a r Sake Wow a 
4 . * ` "т — <: ^ 
4 " P" " - ~ " -— o Vae д "dx 
E am 2 * C. х " 
Pe : EUR vr Mg ĩ OE I Ho ct a 
uw EUER ee SVO .:; a Met M. ЖЕЛ, . 
> r^ ее Дж 2 Ег » bo d E Wu x. і Ў: Sy CS 
E BUR ey 
— — ——— — 2—ę- —- — — MÀ —— -- — ———— 00 


TT , A : Фер: 
а EM Sym Ec * 
— — 


wide, and has a carrying capacity of 4 tons. Messrs. Bots are 
already using a three-wheel electric car built by Messrs. Thouvenin- 
Tollin, of Paris, an industrial truck of the Silvertown Сов make, a 
similar vehicle supplied by the General Vehicle Co., and two 
Napier electric chassis converted to commercial delivery vans, and 
several other electric vehicles are being added. We understand 


> 


that the firm's experience with the electric vehicle has been . 


extremely satisfactory. 


Admiralty Board of Invention and Research.— 
The Board has appointed a number of permanent sub-committees 
to work in conjunetion with the Central Committee, of which 
Lord Fisher is president. Submarines, mines, searchlights, torpedo- 
nets (not in ships), wireless telegraphy, and generale lectrical and 
electro-magnetic subjects are covered by a single sub-committee, 


forming Section II, and composed of the Duke of Buccleuch, 


Prof. W. H. Bragg, Mr. W. Daddel, Prof. Sir E. Ratherford, 
Dr. В. T. Glazebrook, and Mr. С, Н. Merz. 


Controlled. Establishments, — The total number 
of controlled establishments is now 2,026. The staff of the 
Ministry of Munitions already numbers 3,000, and, according to 
Dr. Addieon, it is growing daily. A list of 200 persons who are 
giving gratuitous seryices to tbe Minister of Munitions is pub- 
lished in the Zimes for Tuesday last. It contains the names of 
mang scientific experts, employers of labour, and business men who 
are assisting. Among them the following appear: —Sir John 
Aird, Prof. Н. B. Baker, Dr. G. T. Beilby, Mr. S. Z. de Ferranti, 
Mr. W. Daddell, Sir R. A. Hadfield, Prof. J. S. Haldane, Mr. Alfred 
Herbert, Prof. B. Hopkinson, Sir A. B. W. Kennedy, Mr. Michael 
Longridge, Mr. W. T. MacLellan, Mr. 8. S. Moore-Ede, Sir Н. 
Norman, M.P., Sir B. Redwood, Mr, J. Swinburne, and Prof, Sir 
J.J. Thomson, 
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Educational.— Portsmouth Royal Dockyard School. 
—On Wednesday, December 1st, Rear-Admiral A. W. Way- 
mouth, supported by the Dockyard officers, distributed the prizes 
to the engineering, electrical and shipwright apprentices, under 
instruction in Н.М. Dockyard School at Portsmouth. 

The annual report included the following remarkable summary 
of successes gained during the year by students of the school :— 

Two Whitworth Scholarships out of four offered for open com- 
petition in Great Britain (Messrs. J. E. Wright and W. E. Park). 

Nine Whitworth Exhibitions out of a total of. 30 offered. 

Four Royal Scholarships out of the five offered in mechanics for 
. open competiticn in the United Kingdom. 

Two Admiralty Prizes out of four competed for by apprentices 
in all the Royal Dockyarda. 

One Student Cadetship in Naval Construction and a number of 
Military Cadetships to the Woolwich Military Academy. 

Thee excellent results should establish the position of the 
Portsmouth Dockyard School amongst the technical schools of the 
o»untry. 

ROYAL TECHNICAL COLLEGE, GLASGOW.—The annual report 
states that eight members of the Governing Body, 37 of the staff, 
and 1,774 students (past and present) joined the Colours ; 91 have 
lost their lives, and nine have gained distinction. The facilities 
possessed by the College for the testing of materials have been freely 
placed at the disposal of the Government, and have been utilised 
by several sections of the War Office and the Admiralty, hundreds 
of testa having been carried out. 


Institution and Leeture Notes.— Royal Institu- 
tion.—The following are the lecture arrangements at the Royal 
Institution, before Easter :—Prof. H. H. Turner, a course of six illus- 
trated lectures, adapted toa Juvenile Auditory, on Wireless Messages 
from the Stars”: How the Messages are Carried, December 28th ; 
How the Messages are Received, December 30th ; Firat Message, 
January Ist; Second Message, January 4th; Third Message, 
January 6th ; Fourth Message, January 8th. Prof. W. A. Bone, three 
lectures on “ Utilisation of Energy from Coal." Prof. Henry E. 
Armstrong, two lectures on "Organic Chemistry in War." Prof. 
Sir J. J. Thomson, six lectures on "Radiation from Atoms and 
Electrons.” The Friday evening meetings will commence on 
January 21st, when Prof. Sir James Dewar will deliver a discourse 
on " Problems in Capillarity." Succeeding discourses will be given 


by Prof. E. G. Coker, Prof. В. P. Thompson, Prof. Sir J. J. 
Thomson, and others. 


Assoelation of Mining Electrical Engineers.— A meet- 
ing of this Association will be held in the Grosvenor Hotel, 
Deansgate, Manchester, on Saturday, December 18th, when a paper 
by Messrs. Izod and Rouillard, entitled Centrifugal Pumping 
Plant of the Roodepoort Deep, Ltd.,“ will be read and discussed. 

A coal-cutting demonstration took place on Saturday, at 
Bredisholm Colliery, near Glasgow, under the auspices of the West of 
Scotland Branch of the Association. A series of similar demon- 
strations will be held throughout the country, and the promoters 
are endeavouring to arrange that a different type of coal-cutter 
shall be explained on each occasion. Mr. Robert Rae, of Mesars. 
Anderson & Boyes, Motherwell, gave an interesting demonstration, 
the machine used being one of the latest type manufactured by his 
firm, Upwards of 150 managers and machinemen from all parts 
of Lanarkshire were in attendance. 

Institution of Electrical Engineers —The Institution has 
been in correspondence with the Local Government Board with 
with regard to the periods sanctioned by the Board for the repay- 


ment of municipal loans, seeking to obtain extensions of these in 


respect of cables, conduite, storage batteries, and reinforced 
concrete. The Board has agreed to extend the period for conduits 
from 25 to 30 years, and for storage batteries from 5 to 7 years, 
but declined to receive a deputation on the subject, 

The Council has made application, in the name of the Institu- 
. tion to the Research Advisory Council appointed by the Board of 

Education, for grants in aid of the researches which the Research 
Committee has in hand or has decided upon. The Council has 
approved & report of the Research and Wiring Rules Committees 
urging the desirability of carrying out an investigation into the 
mechanical and physical properties of rubber considered as an 
insulating material, and included it in the list furnished to the 
Research Advisory Council. | 

At the meeting of the YORKSHIRE LOCAL SECTION on Wednes- 
day last, Prof. A. B. Field read his paper on Some Difficulties of 
Design of High-Speed Generators." 


Foreign Trade.—Fiaures ror NovEMBER.—The fol- 


lowing are the electrical and machinery figures given in the official 
returns for November :— 


IMPORTS. 

Electrical goods Month Inc. Eleven Inc. 
and apparatus, of or months, or 
excluding ma- October, dec. 1916. dec, 
chinery and un- & & & £ 
insulated wire 131,334 + 68,509 984,231 — 167,786 

Machinery „ 102,061. + 335,300 8 147,036 + 1,986,883 

EXPORTS 

Electrical goods 
and apparatus, 
excluding ma- 
chinery and un- 
insulated wire 406,910 + 169,967 2,029017 + 88,687 

Machinery 1,602,563 — 137,070 17,717,897 — 12,161,010 


Fatalities.—AÀn adjourned inquest was concluded u 
Wallsend, on November 30th, relative the death of Jama 
Nicholson, electrician, who was killed on November 19th by ц 
explosion on board & vessel at Messrs. Swan, Hunter & Wighan 
Richardson’s Shipyard.— John Lauder, fitter's labourer, stated that 
deceased and his mates were engaged on electrio wires when ther 
was a loud explosion and a flash of blue flame. Four men wer 
injured, Nicholson was killed, and another man had since died. 
John George Oliver, foreman electrical engineer, said that from his 
inspection of the scene of the explosion, he could find nothing t 
account for it. He had instructed one of the men to charg 
the battery. but gave no special instructions. Replying to the 
Coroner, witness said that if there bad been no ventilation, or even 
defective ventilation in the place, that would accelerate the 
explosion. Questioned by Mr. F. E. Footer, who appeared for the 
Electrica! Trade Union: Dibbage, the man he instructed to charge 
the battery, had no previous experience of the accumulator, which 
was a new type to the works. Frederick Whiteside, chargeman of 
fitters, said the ventilation fan was running at 830 revs. per minute, 
John Hamilton Paterson, analytical chemist at the works, raid the 
question of the ventilators did not affect the cause of the explosion. 
Medical evidence attributed death to shock. The jury returned 
a verdict accordingly, and added that, in their opinion, the 
explosion was caused by a spark. 

John Douglas, a Sheffield fitter, while working on a scaffold, o: 
Saturday morning, at Stoke Works, grasped a live electrio wire. 
and was killed. 

A Manchester coroner's jury inquired on Monday into th 
death of Frank Southern (21), a mechanics’ labourer, who hai 
been employed by the British Westinghouse Co., Trafford Park. 
On Friday last week he was working near a vertical boring 
mill which revolved at the rate of one revolution per minute. 
Another man who was inside a large casting on the mill called 
ont to Southern in order to inform him that he might ease the 
boring tool. Southern, however, without waiting to receive the 
message, put his head through а vent hole and was caught by 
the boring tool, his head being smashed to pulp. It was stated at 
the inquiry that the deceased had previously been cautioned not to 
get his head where there was any danger of injury, and it wa 
surmised that he had forgotten the instruction. H. M. Factory 
Inspector Seal said that about 8,000 people were employed by the 
firm, and there had only been five fatalities in three yeare—an 
excellent record, having regard to the nature of the work con- 
ducted. A case such as the one now being investigated, added 
the inspector, was due to what might be called unpreventabie 
causes во far as the employers were concerned, and he could net 
suggest anything likely to prevent any similar accident in future. 
A verdict of ‘ Accidental death was returned, and Sir Wm. 
Cobbett, who appeared for the Westinghouse Co., expremel 
sympathy with the relatives of the deceased. 

A Cardiff paper states that Norman Price, Ystradmynsh, 
employed at the Penallta Colliery, was killed on December 16 by 
coming in contact with a live wire. It appears that Price hun 
his lamp on a live wire, while he attended to a tram that had left 
the rails, 


Patents and Alien Enemies.—The Board of Tr: 
has granted licences to Mr. J. J. Armfield and to Messrs, Gilbert 
Gilkes & Oo., Ltd., in respect of patent No. 22,565/12, granted to 
Honold; and to the Lilleshall Co., Ltd., in геврес of patent No. 
409/13 granted to the M. A. N. Akt. Оев, 


Volunteer Notes, —ENGINEERING INSTITUTIONS VOLS: 
TEER ENGINEER CoRPs.—Orders for Week commencing December 
18th, 1915.—By Lieut.-Col. С. B. Clay, V.D., Commanding. 

Drills, 6.25 to 7.25 ; 7.26 to 8.25 p.m. 

Monday, December 13th.—Sections 1 and 2, Technical; Section! 
8 and 4, Squad, Signalling Section and Recruite. | 

Tuesday, December 14th.—School of Arms with Architects 
Corps, 6 to 8 p.m. | 

Thursday, December 16th.—Sections 3 and 4, Shooting. | 

Friday, December 17th.—Sections 8 and 4, Technical ; Sections 
1 and 2, Squad, Signalling Section and Reoruits. 

Saturday, December 18th.— Uniform parade, Time and pls 
to be posted at Headquarters later. | 

Sunday, December 19th.—Trench digging for Sections | and 2. 
Parade at Victoria Station—time to be announced later. 

Sections for Technical Parade at Headquarters, London Elec: 
trical Engineers, 46, Regency Street, S.W. 

Sections for Shooting Parade at Miniature Ranges. 

Unless otherwise ordered, all Parades at Chester House. 


E. @. FLEMING, 
Company Commander and Acting Айјніа"". 


Patents in War Time.—In a letter to the Morning Pass, 
recently, Mr. Н. Fairbrother pointed out the necessity of legislation 
for the extension of the term of a patent, the manufacture : 
which is stopped by the necessary requisition of works for 1 
manufacture of munitions. At present there is no provision 
compensation for a firm making а patented article. They at F 
tirely stopped from doing so by this cause, and al! the time the 4 
of the patent is running on. What of the firm makirg apeten ү} 
machine under a minimum licence, or the patentee from whom : 
last, and perhaps only remunerative, part of his rights ig take 
He must pay the annual patent taxes, and gets nothing for it. 


Inquiry, — The makers of the “ Arkless” fuse $^ 
ar ked for. 
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Protecting Bright Articles from Rust.—In the 
American Machinist, Mr. A. L. Haas remarks that the ease with 
which bright surfaces of steel or iron will tarnish is one of the 
vexations of the machine bnilder. Machines and other goods for 
export are often subject to tropical temperatures before reaching 
their destination ; the temperature may be sufficiently high to 
melt grease, and the atmosphere such that rust will easily form. 
Under such oofiditions special саге is necessary. | 

The low melting-point of many greases and the subsequent 


troubles incident to complaints from oversea destinations have led 


some shippers to revert to the old white-lead and tallow coating. 
This is mixed with 4 1b. of tallow to 1 Ib. of white lead, the latter 
being stirred into the melted tallow. Because of the acid in the 
tallow this coating must be removed at the earliest opportunity, 
555 or turpentine; but there is no doubt that it proteots 


The question of protective coatings against corrosion is most 
difficult in the case of quantities of small-size articles. It is 
difficult to slush them effectively ; to pack in solid grease is out of 
the question ; simple oiling ia insufficient, and to apply lacquer by 
hand is prohibitive on cheap goode. 

A method which has been giving first-rate results in the case of 
buckles, rings and harness fittings generally may help to solve this 
vexed question elsewhere. Cheap varnish is diluted to two or 
three times its volume with methylated spirits. On account of 
evaporation, the mixture is made up as required. 

The apparatus consists of two oil drums, each minus one end. 
An ordinary 5-gallon drum, which is 11 in. in diameter, has 4-in. 
holes punched in the bottom and sides. Theother drum may be of 
61-gallon capacity, of 12 in. diameter, or а 10-gallon drum, which 
is larger still. 

The larger vessel is filled about one-quarter full, and the articles 
to be treated are put in the smaller vessel. The perforated drum is 
lowered into the liquid, immersing the articles to be coated. 
Withdrawing the smaller vessel immediately, the major portion of 
the fluid drains back again in a minute or so. To finish draining 
and to harden the costing, the contents are then shot out on a 
wire draining surface and in 15 min. are ready to pack. 


The process is really a cheap and effective form of cold lacquer- 


ing in bulk. The articles remain bright for long periods of time, 
while the coating is not in the least obvious—in fact, it can hardly 
be detected—so that the 5 of the goods is not altered. 

. Articles so treated will a long sea voyage, arriving at 
destination in perfect condition, and will then keep free from rust 
for 12 months. 

The quantity of bright buckles 5 gallons of the mixture will 
cover has to be seen to be believed. Hundreds of gross can be 
treated daily by the addition of j to 1 gallon perday. Aneffective 
draining bed can be procured in the shape of a wire mattress. 
An inclined pan beneath it, with a draining hole at one corner, 
completes the apparatus. 


Compensation Case.—At Southport County Court on 
Tuesday, Judge Thomas gave his sanction to an agreement under 
which the Lancashire and Yorkshire Railway Co. undertook to pay 
£100 to Percival Hingley, of Walton, as compensation for an 
accident he received while in their employ. It was stated that 
Hingley was a wireman, and while engaged in his duties at the 
Formby power station he was severely burned about the body, 
face and arms. He was in hospital for about 16 weeks, and was 
still receiving treatment. The railway company had offered him 
а position as stores issuer, but he had refused this on the ground 
that it would be a bar to advancement. He was able to use his 
right arm, but his left arm and hand were permanently stiff. In 


agreeing to the settlement, Judge Thomas said the com had 
made a fair offer, 3 j к 


OUR PERSONAL ‘COLUMN. 

The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electrio tramway and railway officials, to keep readers of the 
ELECTRIOAL REVIEW posted as to their movements, 


d 


Central Station Officials.—Mcr. E. J. Foster has been 
appointed draughtsman at the West Bromwich Corporation 
electricity works. 

During the absence of the Borough Electrical Engineer of 
Accrington (Mr. HanoLD Gray), who is serving with Accring- 
ton and Burnley Howitzer Brigade, the Acting-Engineer is 
to be paid an extra remuneration of £100 per annum from 
the date of Mr. Gray's enlistment. 

During the absence of Mr. Т. К. RICHARDSON on sick leave, 
the Marylebone B.C. has appointed Mr. Leonarp, the chief 
station assistant, to carry out the duties, and has temporarily 
increased his salary to 4350 per annum. | 

The Bermondsey Electricity Committee, in reporting the 
resignation of Mr. W. TANCRED, first engineer-in-charge, 
states that Mr. Tancred is a most efficient officer, and while 
at any time it would be sorry to lose his services, at the 
present time his resignation means a very great loss. Mr. 
Тапсгей'ѕ name is included with those of a number of the 


clerical staff who have asked for permission to enlist in the 
Army under Lord Derby’s scheme. The Committee recom- 
mends the Council to refuse the permission asked for, and to 
request the Ministry of Munitions to exempt the staff from 
military service. 


General.—In the Civil Service appointments, pub- 
lished in the London Gazette, we note that Mr. Н. D.. T. 
WALDRAM has been appointed by the Admiralty to be elec- 
trical station supervisor at Н.М. Dockyards and Naval Estab- 
lishments. Mr. WM. MCCLELLAND and Mr. JAMES McCAFFERY 
have been appointed electrical engineers in H.M. Naval 
Establishments. | 

Mr. Alderman Surrn, J.P., has been re-elected chairman 
of the Barrow Corporation Electricity Oommittee, which office 
he has held since its formation. 

Colonel A. Siscar has been re-elected chairman, and 
Alderman Gro. COLWILL vice-chairman, of the Swansea Elec- 
trie Lighting and Tramways Committee. 

Sergeant W. C. D. Mines, of the Willesden staff of the 
British Thomson-Houston Co., and formerly of the Rugby 
staff, has received a cominission in the Westminster Dragoons. 
He has been in the Army since the outbreak of war. 

Mr. E. Murray Pai, electrician at the Central G.P.O. 
Telephones, has joined the Wireless Section of the Royal 
Flying Corps, and is stationed in Ireland. 

Councillors Evans and STEMBRIDGE have been appointed 
chairman and deputy-chairman respectively of the Sheffield 
Corporation Electric Supply Committee. | 

Mr. E. F. CLARKE has been appointed temporary consult- 
ing and advisory engineer to the Sutton Coldfield T.C. elec- 
tricity department at a fixed fee or salary of £125 per annum. 
Objection was raised to the appointment of Mr, Clarke, as 
he is a member of the Council, but it was stated that he 
had done wonderfully good work for the Council for a long 
time for nothing, and that the present temporary appoint- 
ment would mean a saving running into three figures 
annually. 

Mr. Sion LUSTGARTEN, of Monkseaton, electrical engineer, 
a natural-born British subject, has changed his name to 
Langton. | 


Roll of Honour.—Private Jack Murpny, of the Irish 
Guards, has been killed in action in France. He was for- 
merly employed in the overhead department of the South 
Lancashire Tramways Co. 

The Imperial College of Science and Technology has issued 
a list of past and present students and staff who are serving 
with the Forces. The information, which is corrected down 
to May 27th, 1915, is alphabetically arranged, and states the 
college, session or grade, rank, and regiment. Ар analysis 
shows that there are 715 officers and 470 men, making a 
grand total of 1,185. 

Lance-Corporal TowLkR, of the 6th South Staffordshire 
Regiment, who was prior to enlistment on the electrical staff 
of the Sunbeam Motor Car Co., Ltd., of Wolverhampton, 


. has died of wounds received in action. 


Second-Lieutenant H. J. G. Davison, who was killed at 
the Dardanelles on June 4th, aged 28 yegrs, was an electrical 
engineer, being an old Faraday House man. | 


Obituary.— MR. C. J. Wool ASTON. We regret to 
record the death, at the age of 95 years, of Mr. Charles James 
Wollaston, which occurred on November 27th at Burnham, 
Somerset. The Times describes the deceased gentleman as 
an interesting link with the earliest days of submarine tele- 
graphy,” and says that he was а member of the small com- 
pany to which was transferred the concession granted by 
Louis Napoleon for laying a telegraph line under the Eng- 
lish Channel.“ He was one of the engineers in charge of 
the operations on the Goliath, which started on Wednesday, 
August 28th, 1850, from Dover to lay the line thence to Cape 
Grisnez." That cable soon ceased to work, but another con- 
cession was obtained from Louis Napoleon for permanent 
communication, which was to be established by October 3lst, 
1851. ''To work this concession the Submarine Telegraph Co. 
was formed, and a real cable, containing four copper wires. 
was manufactured for the purpose at Wapping. Each of the 
wires was en in a covering of gutta-percha i in. thick, 
and the whole was protected by a layer of hemp yarn satu- 
rated with pitch and tallow, and by an outside covering of 
galvanised iron wires. The electrical testing of this cable, 
which weighed about 200 tons, was carried out by Mr. Woll- 
aston, who was also on the Government vessel Blazer, by 
which it was laid. This vessel, having the cable coiled in ite 
hold, reached the South Foreland early on the morning of 
September 95th, 1851, and, after landing the shore end, 
started across the Channel. Communication with the shore 
was maintained continuously. . . . Mr. Wollaston received 
a Civil List pension in March, 1900, in recognition of his 
services in the introduction of submarine telegraphy.” 

Evcen HARTMANN. -The E. T. Z. announces the death of 
Eugen Hartmann, one of the founders of the firm of Hart- 
mann & Braun, of Frankfort, at the age of 62. 

Pror. Francis RICHARD BARRELL.—The Times records the 
death of Prof. Francis Richard Barrell, Professor of Mathe- 
matics at Bristol University, which occurred suddenly while 
he was lecturing. He was 55 yeare of age, and among the 
books of which he was the author was one on Electricity 
and Magnetism.” 
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Mr. THomas PARKER.— We deeply regret to record the death, 
at the age of 72 years, of Mr. Thomas Parker, J.P., M.I.C.E., 
M. I. E. E., M. I. M. E., F. R. S. E., which occurred on Sunday 
last, after a long illness, at his residence at Ironbridge, his 
native village, in Shropshire. During the last few years Mr. 
Parker has been less prominently associated with the elec- 


trical world than was his wont in the eurlier parts of his 


career, when his activities in electrical manufacturing and 
tramway: and railway electrification work placed him in the 
front rank of the electrical industry. As. а small boy he 
showed a strong inclination for mechanics, and he began 
practical work at a very early age. It is stated that in the 
early eighties of last century he discovered the action of 
nitric acid in facilitating the formation of the oxide in second- 
ary batteries, and his patent rights in this connection, taken 
out in conjunction with Mr. Elwell, formed the subject of 
litigation, in which the rival claims of these two gentlemen 
and M. Gaston Planté were considered, the Court dividing 
the patent rights between the parties. Planté's interests 
were taken over by the Elwell-Parker electrical manufacturing 
firm, which began business about this time in Wolverhampton. 
Mr. Parker was intimately concerned with Ше manufac- 
ture of the plant and equipment for the Blackpool conduit 
tramway system, and the Electric Construction Corporation, 
Ltd., which subsequently took over the Elwell-Parker inter- 
ests, equipped the first section of the Liverpool Overhead 
Railway. Other electric traction installations with which he 
was closely identified included the South Stafferdshire Tram- 
ways, and his lighting installation work included the Oxford 
system. His connection with the Electric Construction 
Corporation ceased in 1894, and he formed the business of 
T. Parker, Líd., which subsequently was transferred to the 
Rees-Roturbo Co. Latterly he has not been actively con- 
nected with any of these industrial concerns, but has devoted 
his attention to. consulting practice, and one piece of work 
which passed through his hands was the electrification of 
the first section of the Metropolitan Railway about ten or 
twelve years ago. He was interested also in ''Coalite." He 
once took an active interest in politics and stood unsuccess- 
fully as a candidate in the Liberal interests. 


Will.—Mr. Н. STEEL, of Steel, Peech & Tozer, Shef- 
field, left 4652.4 18 gross and £645,273 net personalty. 


NEW COMPANIES REGISTERED. 


Fredk. R. Butt and Co., Ltd. (142,314).—This company 
was registered on December 4th, with a capital of £7,500 in £1 shares, to 
take over the business carried on by Н. F. Bigge, F. R. Butt, J. H. Webb, 
and P. C. Kent, at 147, Wardour Street, W., and clsewhere, as Fredk. R. 
Butt & Co., and to carry on the business of scientific and general electrical 
engineers, manufacturers of X-ray, therapeutic, medical, electro-medical, 
wireless telegraph, and telephone and other instruments and apparatus, and 
equipment for operating theatres, surgeries, and hospitals, constructors of 
radio-telegraph and radio-telephone stations, ctc. The subscribers (with one 
share each) аге: H. F. Bigge, Penybryn, Copperkins Lane, Chesham Bois, 
electrical engincer; F. R. Butt, 164, . Road, Canonbury, N., elec- 
trical engineer. Private company. The number of directors is not to be 
less than two or more than five; the first are H. F. Bigge and F. R. Butt. 
both permanent. II. F. Bigge is the first managing director. Registered 
office : 147, Wardour Street, W. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Sterling Telephone and Electric Co., Ltd.—Mortgage, 
dated November lith, 1915, to secure £48,253 17s. id. charged on the com- 
pany's undertaking and property, present and future, including uncalled 
capital and frechold land at Dagenham, Essex. 


Rawlings Bros., Ltd.—Issue on November 19th, 1915, of 
£1,100 debentures, part of à series of which particulars have already been 
filed. 


Barraclough Brothers, Ltd.—Particulars of £1,000 deben- 
tures, created July 27th, 1915. filed pursuant to Section 93 (3) of the Com- 
panies (Consolidation) Act, 1908, the whole amount being now issued. Pro- 
perty charged : The company's undertaking and property, present and future, 
including uncalled capital. No trustecs, 


Jarrow and District Electric Traction Co., Ltd.—A memo- 
randum of satisfaction to the extent. of C200 on October Ist, 1915, ol deben- 
tures created August 3rd, 1910, securing £20,000, has been filed. 


Carville Site and Power Co., Ltd.—Issue on November 
th, 1915. of £10,000 debentures, part of a series of which particulars have 
already been fiicd. 


Northampton Electric Light and Power Co., Ltd.—Particu- 
lars of £40,000. second debentures, created October Toth, 1915, filed pursuant 
ta Section 93 (3) of the Componies (Consolidation Act, 1908, the amount of 
the present issue bring Z 06 . Property charged: The company's under- 
taking and property, present and future, including uncalled capital, subject 
to first debenture stack. No trustees, 

A memorandum of setishiutton in full on November lith, 1915. of two deben- 
tures dated January 13th and January 30th, 1911, securing respectively. C500 
and all moneys due lor the time being to the Northamptonshire Union Bank, 


Ltd., has been filed. 


Rhondda Tramways Co., Ltd.—A memorandum of satis- 
faction to the extent of £4,000 of charges dated March 24th, 1911, November 
13th, 1912, and March IIth, 1915, securing 4250, 000 has been filed. 
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CITY NOTES. 


French Electrical Companies, 


The Societé Electro-Métallurgique Française de Forge: 
sullered severely from the influence exercised by the war. 
The gross profits declined from £613,000 in 1913-14 to £359,009 
in 1914-15, and the net profits from £202,000 to £64,000, while 
the dividend has receded from £2 165. to £1 4s. per share ст 
an ordinary share capital of £600,000. 

The Société d'Electricité de Paris, which has an ordinary 
share capital of £1,000,000, has only now proceeded to distn. 
bute the dividend for the year which closed on June 3i. 
1914. At the general meeting held in January, 1915, th. 
rate of distribution was fixed at 16s, per share on the ordinary 
capital, and £1 6s. 8d. per share on the deferred shares, les 
income-tax. This works out at 15s. 4d. on registered shares, 
185. 10d. on bearer shares, and 22s. 3d. on the deferred share: 

The Compagnie Parisienne de l'Air Comprimé reports na 
profits of £63,000 for the year ended with June Wth, 1915, 
as contrasted with £187,000 in the preceding year. ‘he 
diminution, which had been foreseen, is attributed to the 
fact that the electrical department did not yield any results 
whilst the influences of the war caused a considerable restric- 
tion in the consumption of compressed air, the production ef 
which was also rendered more expensive owing to the advance 
in the prices of coal. It is proposed to pay a dividend o 
EST per share, as compared with £1 165. per share it 

The Société Générale des Nitrures, which was formed by 
French aluminium producing’ companies two or three years 
ago, reports that the company’s investigations in 1914-15 were 
hampered by the war. Arising from experimental and in- 
stallation work the company realised a gross surplus «i 
£32,000, as compared with £81,000 in the preceding year, ani 
net profits of £5,800, as against £32,000, on a share capital 
of £136,000. Four new patents had been applied for, and the 
Investigations regarding a new method of manufacture had 
been successful. It is added that the Norwegian Nitrate t^. 
had fully responded to expectations, 

The accounts of the Compagnie Francaise des Cables Tiii- 
graphiques, of Paris, which has a share capital of 4240,09. 
show that the receipts from the cable traffic їп 1914 amountel 
to £355,000, as compared with £261,000 in the previous year, 
the increase being principally due to the growth in the Atlanti: 
messages with America since the outbreak of the war. An 
augmentation also took place under the heading of various 
receipts, namely, from £28,000 in 1918 to £33,000 last year. 
chiefly owing to the participation in the United States and 
Hayti Telegraph & Cable Co. The share of the French Gov- 
ernment in the working results of the Paris company wi 
£51,000, of which slightly over one-half referred to the fre 
transmission of official telegrams. The net profits amounie! 
to £91,000, which permits of the payment of a dividend at 
the rate of 4 per cent., as against 2.4 per cent. in 1913. Out 
of the balance of £64,000 then remaining, two-thirds have 
been applied according to the convention with the State v 
writing down the internal guarantee and advances made l» 
the State, and the other third has been placed to the œr- 
tingency fund. 


Cordoba Light, Power & Traction Co., Ltd.— The 
report for the year ended September 30th shows that thr 
profit, after meeting all charges, is £19,035, and with £26,021 
brought in, the total is £45,356. It has been customary. 
hitherto, to pay half-yearly dividends on the preference share 
on February Ist and August Ist. In future the dividend 
period will correspond with the financial vear of the compans. 
A dividend at the rate of 6 per cent. (less tax) has already 
been paid on the preference shares for the half-year to January 
3let, absorbing £8,150. To give effect to the alteration in the 
dividend period the directors now recommend the payment 
of a dividend at the rate of 6 per cent. per annum (less fax 
on the preference shares for the eight months to September 


- 90th, requiring £10,625, and £26,581 is carried forward. The 


period covered bx the accounts was one of great depress)? 
in the Argentine, from which there was some recovery dunnz 
the latter part of the year. Arrangements were concluded 
recently, with the consent of the Treasury, for the issue. en 
December let, of £500,000 @ per cent. promissory notes. This 
has permitted of the replacement of the notes which maturel 
on that date and the repayment of other obligations of the 
company.—Financial News. 


New Russian Electrical Companies.—The Elektr: 
chestve Co., of Vyaznikach, began operation on Oct E 
Ist / 14th, 1915. The offices of the company are in the town: 
Vxaznikach, in the Government of Vladimir. | 

The Russian Co. ''Elektrovod " is being formed with 2 
capital of 500,000 roubles to exploit the electric station, wat" 
works and mills of the united villages near St. Enakaieve 


Automatic Telephone Manufacturing Co., Ltd.—I* 
preference share and transfer books will be closed from Li 
to 24th inst. for the purpose of preparing the dividend m 
rants on the 6 per cent. preference shares for the half-ye# 
ending 31st inst. Р 

Newcastle-upon-Tyne Electric Supply Co.. Lt ж 
The Times states that the directors have now decided 2 bo 
the interim dividend of 21 per cent. on the ordinary ales 
which was postponed in July last. 
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Electrical Securities Trust, Ltd.—The report states 
that, after charging all expenses and interest due and accrued 
on debentures, amounting to £2,500, there is & loss of £710. 
No credit has been taken in the accounts for interests or divi- 
dends which may have accrued and which have not been paid 
within the period of the accounts. The directors regret that 
they have been unable to dispose of any of the investments 
held by the trust during the past year-and so enable the 
trustees for the debenture-holders to make a further distribu- 
tion. —Financier. | | 


Companies Struck off the Register.—The following 
companies have been struck off the Register, and are accord- 
ingly dissolved :— 

Auto-Electric Vacuum Drying Syndicate, 

Automatic Centrifugal Pump. 

Boudjah Electric Lighting Co. 

East Kent Electric Supply Co. 

Filaments. 

Radiographic Processes. 

Simplex Lifeguard & Step Co. 

Small Power Dynamo & Mator Co. 

Treibel Smoke Combustion Co. , 

United Sherardizing. 

Power-Gas Corporation, Ltd.—The report for the 
year ended September 30th, 1915, states that the results of 
the company's trading during the year have been satisfactory. 
The business has been further developed and important con- 
tracts made. The results for the year show a total profit of 
£20,743, plus £7,479 brought forward. A dividend of 6 per 
cent. per annum is to be paid on the ordinary ehares, leaving 
£9,105 to be carried forward. 


Manx Electric Railway Co., Ltd.—The accounts for 


the year ended September 30th show a debit balance of 
revenue account of £9,436. The debenture interest, amount- 
ing to £9,000 per annum, was paid in cash for the first half- 
year and funded by the issue of second debentures for the 
second half-year.—Financter. 

Bullers, Ltd.—For the pa ended July 31st, there is 
a profit of £27,860, plus £7,676 brought forward. Allowance 
for depreciation has been made. A further dividend of 5 per 
cent., making 74 per cent. for the year, on the ordinary shares, 
is recommended, carrying £7,000 to reserve and £9,786 forward. 

Portarlington Electric Light & Power Co., Ltd.— 
The profit and loss account on the first year’s working showed 
a gross profit of nearly 10 per cent. on the preference shares. 
The revenue was £560. The number of lamps connected was 
stated at 1,345. . 

Calcutta Electric Supply Corporation, Ltd.—The 
number of units sold to consumers during the four weeks 
ended October 29th, 1915, have amounted to 1,889,945, com- 
pared with 1,962,496 in 1914. 

Western Telegraph Co., Ltd.—The directors have 
declared the first quarterly interim dividend of 3s. per share, 
free of income-tax, for the year ending June 30th, 1916, being 
at the rate of 6 per cent. per annum. 

Brazilian Traction, Light & Power Co., Ltd.—A 
quarterly dividend of 14 per cent, on the fully-paid cumula- 
tive preference shares is announced. | 

Eastern Extension, Australasia & China Telegraph 
Co., Ltd.—An interim dividend for the quarter to September 
South of 2з. 6d. per share, free of tax, is announced. 
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STOCKS AND SHARES. 


TuesDAY EVENING. 


The surprising part about the Stock Exchange markets is 
that they should keep as firm as they do in the face of 
general conditions. Had there been no European War going 
on, general depression might well have been expected in the 
ordinary course of events, having regard to the near approach 
of the end of the year and the tempting offers of Government 
stocks by France, Canada, and New South Wales. Now, 
however, with the war very much in evidence in the Near 
Fast, Stock Exchange prices are showing a robustness and a 
vitality that in themselves afford the clearest possible proof 
that the public at large have absolute confidence in the way 
the war is going to terminate. : 

The Stock Exchange through the present year has main- 
tained cheerfulness and courage in the face of everything. 
Thanks largely, of course, to the action of its clients, the 
publie, in refusing to sell, and in being ready to buy when 
cheap stock came on offer, the House all along has refused 
to indulge in optimistic prophecies as to the probable length 
of the war; but at last one finds a cautious disposition to put 
an earlier date to the conclusion of the struggle than Lord 
Kitchener did, for instance, when, seventeen. months ago, he 
roughly estimated its duration at three years. 

The markets for domestic securities have fallen upon some 
quietude. and Home Railway stocks gave way after their 
spasm of firmness. The Underground group is coloured by 
sympathy with the rest. although, considering the very sub- 
stantial rise which has taken place in the income bonds of 
the Underground Electric Railways. the setback has been 
nothing alarming so far. The £10 shares dropped back more 
sharply, while the shilling shares keep fairly steady. London 
Electric ordinarv £10 shares changed hands at 298. 444. to- 
day. and langrid interest is taken in East London ordinary 
stock at about 80g. 


. The real feature of the electricity supply market is the way 
in which the preference shares of the principal companies 
hold their prices. This is a distinguishing characteristic of 
industrials as a whole. The demand is greater than the supply, 
and the public are content to buy industrial preferences. on a 
6 per cent. basis: in some cases they are being bought to 
yield 51 per cent., and even less. Why this ырш be, when 
there are so many more securities returning us good dividends 
from what used to be regarded as higher-class stocks, it is 
dificult to say; but evidently the public consider that prefer- 
ence shares in & home industrial undertaking, the progress 
of which they can watch more or less for themselves, are 
certainly as well worth holding as any Government or rail- 
way issues. 

The only signs of weakness at the moment in electricity 
preference shares is that in Charing Cross preference and the 
Company's City preference, both of which have fallen 1. 
Amongst the ordinary shares, Westininsters are the same frac- 


. tion lower; and the only change in the debenture stocks is a 


fall of 2 points in London Electric 4 per cente. As we have 
indicated before, there will be no surprise felt in the Stock 
Exchange if the leading electric lighting companies find it 
necessary to cut their dividends in respect of the current six 
months, what with the increased cost of coal, the difficulty 
of obtaining labour, the obscuring of London's lighting, and 
the higher prices which have to be paid for materials. 

What news there is from Mexico is read as being of a 
rather more favourable character, and there is just a slight 
inclination to buy some of the Mexican utility bonds again. 
On the other hand, the market for Mexican railway stocks is 
dull; and while this is so, it is not to be expected that prices 
of the utility descriptions can make any headway worth 
mentioning. Brazil Tractions have a tendency to crumble, 
the Rio ее operating against the market, while there 
is a good deal of speculation as to what dividend the company 
will next declare on its common shares. The public are not 
buying much of anything at present, but are rather conserv- 
ing their bank balances—probably with a view to making a 
good show at the bank by the end of the year. | 

Rio Tramway bonds keep very firm, the Firsts being 93 
and the Seconds 78}. The Anglo-Argentine Tramway group 
is also steady, the 5 per cent. first debenture being wanted 
at 81. There is not much floating supply of it, and .the 
absorption of two or three thousand pounds stock would have 
the effect of putting up the price at once. The British 
Columbia group shows no change, but, having regard to the 
way in wich Canadian investments of all kinds are bein 
taken, some kind of an upward movement in the Britis 
Columbia stocks is sufficiently likely to justify holders in 
retaining their securities. The company has passed through 
а bad time, and the recovery in Canadian industries takes 
time to spread to the west of the Continent, though of ite 
ultimate coming little doubt is entertained. | 

The Telegraph market continues very firm, and the rises 
of last week have been followed by others in Eastern Exten- 
sion shares, Indo-Europeans, Westerns, and Globe preference. 
The latter, at 10, return 5§ per cent. on the money; and 
seeing that the ordinary can be bought to yield 64 per cent., 
allowance being made for the payment of the dividend free 
of tax, a holder of the preference might consider the advis- 
ability of selling half his shares and exchanging into the 
ordinary. which would materially help the yield on the shares, 
and with very little extra risk. The company has just 
declared the usual quarterly dividends on both classes of 
shares. New York Telephone bonds are keeping close to 101: 
and American descriptions as a whole ehow an amount of 
resiliency which suffices to lift quotations well above any 
reaction which may occasionally befall them. 

In the manufacturing group, a rise of 5 points in Callenders 
debenture stock reflects the demand for a comparatively small 
amount, which, coming on a market bare of stock, had this 
somewhat remarkable effect. General Electric preference 
have risen 4 to 93: and Telegraph Constructions follow the 
trend of shares in the cable companies. British Westinghouse 
preference have again improved, the high yield on the shares 
attracting buyers: More than usual has been doing in British 
Aluminium ordinary, the price rising to 23s. 6d. on dividend 
prospects. Castner-Kellners at 59s., ex their dividend of 
28. 44-5d., are a trifle easier. Victoria Falls ordinary eased 
off to 78., after being better, but the preference are good at 
18s., and the 54 per cent. debentures keep very steady at 94. 
On these last, the interest payments are distributed free of 
income-tax, and every now and again the company buys bonds 
in the open market for cancellation purposes. Р 

Rubber shares recovered ав the price of the material 
hardened up to 3s. 6d. per lb. Buying started again, though 
on a more limited scale than was the case three weeks back. 
Rumour said that a German submarine had torpedoed a cargo 
boat with 500 tons of rubber on board, and that it was the 
loss of this consignment which had the effect of stiffening the 
price of the raw material in Mincing Lane. However that 
may be, the marketa both for the shares and for the produce 
appear to be decidedly good. On the other hand, the copper 
group is weak and heavy. The United States have ceased 
buying copper shares. and there is not much disposition on 
this side to set a lead. The companies engaged in working 
other base metals are very popular just now, and shares in 
the concerns which produce lead, anelter, zinc, etc., are die- 
tinctly good. In the armament division there is no fresh 


feature of importance. 


By * 
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. ELECTRICAL ACCIDENTS IN MINES. 


(Continued from page 711.) 

Of the three non-fatal accidents, one is of interest, 
as it shows the casual manner in which electricity 1s 
used for purposes of temporary lighting. Apparatus 
for the prevention of over-winding was in course of 
being installed in connection with the winding 
engines by contractors. To obtain sufficient light 
under the floor of No. 1 engine house, an electric 
lamp was attached by means of discarded shot-firing 
cable to two bare terminals of a portable lamp cir- 
cuit. Under the floor of No. 2 engine house the 
rubber-covered cable of a portable lamp circuit was 
split open, the wires bared, and an attachment made. 
When the engineers had finished the work under 
the floor of No. 2 engine house they moved 
the shot-firing cable and lamp from there to 
No. 1 engine house, and used it for three 
days until, on April 15th, about 2.30 p. m., 
the foreman engineer noticed smoke rising up 
through a trap door in the floor of the engine house. 
On going to the trap door he found the cable burn- 
ing; one of the workmen had noticed the fire, and he. 
in tearing down the cable, received a shock, but the 
voltage of the supply being low—120—it was not 
fatal. The colliery electrician said he was not aware 
of the existence of the lamps on the shot-firing cable 
until after the accident, but in making such a state- 
ment he proved himself either to be not speaking the 
truth or to have been very negligent in not giving 
proper attention. to the plant under his charge. He 

was very seriously reprimanded by his employers. 
In the Northern Division there occurred one fatal 
accident on the surface, one non-fatal accident below 
ground, and three above ground. The fatal accident 
was entirely due to the folly of four men, and one 
can scarcely believe that any men could be so 
ignorant of the dangerous element they were playing 
with. We have commented before on the same sort of 
thing. In this case, a boiler foreman and three other 
men were playing practical jokes. They intended to 
give the horsekeeper at the colliery an electric shock, 


and to do so they connected the handle of the 


donkey pump house door to a lighting switch. The 
horsekeeper, however, did not go near the pump 
house, but the fireman did, and he received a shock 
which killed him. The current was alternating at 
220 volts. It appeared that the men had played jokes 
upon each other in the same way on previous occa- 
sions, but on this occasion it was a very wet night, 
so the deceased man made a good connection for the 
current to earth. 

Two other electric accidents, which fortunately 
caused no injury to life but which might have been 
serious, are also reported. One which occurred in 
an underground engine house serves to show the 
possibilities of danger which are hidden in switch 
boxes. Owing to a fracture of the micanite insula- 
tion upon one phase of a three-phase 2,000-volt cir- 
cuit, a short-circuit was caused across the phases in 
a main switch controller. The switch oil was heated 
up to flashing point and ignited, and burst off the 
top of the switch box. Mr. Nelson. Electrical 
Inspector of Mines, after making an inquiry, re- 
ported : — 

This is an accident which, though serious anywhere, would 
have been more serious had it taken place inbye, instead of 
near the shaft bottom. "There seems no reason to doubt the 
explanation offered by the management, namely, that the 
explosion was caused by vaporisation of oil due to the arc 
set up by a short circuit within the switch-box. The oil 
appears to have been of good quality, and to have had a 
high flash-point. The only remedy it seems possible to sug- 
gest, namely, the better ventilation of such switch-boxes, had 
already been applied at Murton Colliery. Though such explo- 
sions are rare, one might occur conceivably even in a venti- 


lated box if the arc caused by a short-circuit generated gas 
eufficiently quickly. 


‘future. 


Another electrical accident containing dangerous 
possibilities occurred as follows:—A double wire 
armoured 3-core cable, carrying a 560-volt alterna- 
ting current, served a small pump in one of the dis- 
tricts. The circuit was protected near the shaft- 
bottom by an overload trip-switch. A deputy going 
along the road saw flashes from the cable, and he 
promptly telephoned to the shaft for the current to 
be cut off, and sent for the electrician. It was found 
On examination that the cable had been punctured’ 
with blows from a sharp tool, such as a pick. 
Fortunately, there was neither gas nor coal-dust 
about; but, at the same time, there was plenty of 
wood, which might have taken fire had.the accident 
not been detected in time. Mr. Nelson, Electrica! 
Inspector of Mines, investigated the occurrence, and 
reported : — 


Examination showed the cable to be punctured, appareptly 
by blows from % sharp tool, such as a pick. overload 
trip-switch, which was supposed to protect the circuit, did 
not act. The reason the overload trip did not act is because 
such protection is in no way sensitive. The leakage current 
has to exceed the value at which the overload trip is set to 
operate before the latter is called into action. That is to say, 
the leakage current must first exceed the working current by 
perhaps 100 per cent. Clearly, a leakage of any value up to 
this overload value might produce open sparking indefinitely 
with only such protection as was provided at this colliery, 
and, it may be added, with only such protection as is usually 

rovided below ground in mines. The contingency of a cable 

amaged by a pick or a nail, or by a fall of stone, may be 
held to be remote, but it cannot be ignored in all cases. The 
remedy, however, is to provide leakage cut-out protection 
which is called into action immediately any portion of the 
current, it may be a small portion, leaves the conductors 
provided for it to return to the generator by some other path 
—for example, by the cable armouring or, more directly, via 
earth. When such a leakage occurs there is a fault on 
the circuit, and the balance which normally exists at every 
instant between the current which enters and that whic 
leaves the conductors of a healthy circuit is disturbed. Leak- 
age cut-outs are brought into action by such disturbances of 
balance only, and they may be set to operate with any degree 
of sensitiveness. If it is desired to cut off the pressure from 
a circuit quickly should a fault occur—for example, in the 
event of a fall of stone on a cable in an atmosphere charged 
with coal-dust—the advantage which a leakage cut-out conters 
over an overload cut-out is at once clear. There can be no 
doubt that the protection of circuits below ground by this 
leakage method will become established practice in the near 


r 


In the York and Midland Division there were four 
fatal and nine non-fatal accidents. Of the fatal acci- , 
dents, two occurred below ground and two on the 
surface, whilst four of the non-fatal accidents were 
below ground and five above ground. With refer- 
ence to. those which occurred on the surface, in 
one, a tipper working at the screens, was killed by 
an electric shock sustained by touching a bare place 
in 4 lighting cable Which was, by mischance, at 500 
volts above earth potential. The deceased was in 
charge of a '' tippler," his duty being to tip the con- 
tents of the pit-tubs brought by an inclined creeper 
from the pit shaft, on to a band conveyor. Not far 
from the tippler there was an opening like a door- 
way, 5 ft. 9% in. high, through which the tubs 
delivered the coal, and under the lintel of this open- 
ing passed three ordinary lighting wires, 14 gauge. 
rubber-insulated, tape-wound and braided. When 
standing at this point deceased cried out, and he 
was then seen to have hold by his left hand of one 
of the wires, which investigation showed to be bare 
for a space of about three-quarters of an inch. In 
this way he received the electric shock which caused 
his death. 

The lamps on the circuit were 110-volt lamps, but 
the circuit was supplied by current from a 500-volt 
three-phase system, one wire of the circuit being 
connected to one of the phases of that system, and the 
other to a tapping taken from the transformer supplv- 
ing the 500-volt current (which originated from an 
11,000-500 volt transformer). The pressure between 
the line or phase to which the lamps were connected 
and the point in the transformer winding at which 
the tapping was taken was 110 volts. In this way 
the circuit, though nominally at 110 volts, was 'n 
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reality a 500-volt circuit, as an earth on either of 
two phases Would cause the lamp circuit to assume 
a pressure 500 volts above earth. After the accident 
it was found that one of the phases of the system, 
other than that supplying the lamps, was faulty, there 
being an earth in a small meter-transformer in the 
sub-station. In all probability the deceased received 
a 500-volt electric shock. 

The above facts were brought out at the inquest, 
which was attended both by Mr. Nelson, H.M. Elec- 
trical Inspector of Mines, and Mr. Frazer, junior 
Inspector, and at the conclusion of the evidence, and 
following a suggestion of the Coroner, Mr. Nelson 
made the following recommendations : — 

1. That the lamp circuit in which the accident occurred, and 
which it appedred that it had not been the duty of any parti- 
cular individual to attend to, should have some man appointed 
definitely to inaintain it. 

3. That only low pressure should be used for lighting. 
(Since the accident properly transformed current of 110 volts. 
that is, without the possibility of any higher pressure being 
attained, has been used.) 

3. That some means should be’ provided of indicating any 
defects in the insulation of the 500-volt surface system and 
of evefy system. 

To these suggestions the management undertook 
to attend. 

In the other case, a vreaser got killed at the 
bye-product coke oven stamp. The motor and gear- 
ing driving the stamp were mounted on a travelling 
platform moving on rails about 10 ft. from the floor 
level. The main switch was mounted on the wall of 
the building and below the travelling platform; at 
a height convenient for the operator there was a 
controller. Three-phase current at 500 volts was 
supplied through the switch to overhead bare wires, 
aud from these wires rubbing contacts supplied the 
motor. It was the duty of deceased to oil the 
machinery on the platform, but before doing so to 
switch off the current. He had apparently operated 
the switch handle for this purpose (for it was subse- 
quently found in the off position), but afterwards by 
placing his right hand on the bare wire he got 
electrocuted. When the switch cover was removed 
it was found that the release mechanism of one knife 
was broken, thus leaving one phase alive. The re- 
lease was controlled by a fine coil spring between the 
rocking-lever and one end of the knife. The other 
end of the knife which was struck by the rocking 
arm was worn awav, and there was a slight groove 
worn in the saddle, so that when the switch handle 
was moved to tlie oif position it would fail, without 
the spring, to open the switch. The wearing of 
these points would put excessive strain on the spring. 
There was considerable evidence of fusing in the 
box, and all three springs were gone. When the 
switch was found to be defective the question of 
proper maintenance arose. Regulation 4 of the 
l'actorv Regulations, applicable in the case, provides 
that : — | 

Every switch intended to be used for breaking a circuit, 
and every circuit-breaker, shall be so constructed that it cau- 
not with proper care be left in partial contact. This applies 
to each pole of the double-pole or multi-pole switches or 
circutt-breakers. 

It was said that the switch had worked satisfac- 
torily for four years, and was examined and found 
to be in working order by an electrician about seven 
hours before the accident; also that the ram driver 
had hold of the bare wires two hours before the 
accident. These statements were made to show that 
up to a short time before its failure the switch was 
acting properly. 

Mr. Nelson was of opinion, however, after an 
examination of the switch, that it had not been pro- 
perly maintained. and certainly its failure so soon 
after inspection bv an electrician did not indicate 
efficient inspection or satisfactory maintenance. The 
switch had been in use for four vears and evidently 
required renewal, though those responsible for the 
efficiency of the switch had not thought so, or know- 
ing it, failed to attend to the matter. 


(To be continued.) 


OUR TRADING OPPORTUNITIES THROUGH. 
OUT THE WORLD. 


(Continued from page 711.) 


The Trade of Japan. 


WHEN the Allied Expedition had 
finished their work at Tsingtao, the 
indignant Prussian soothed the people 
of thé Fatherland with promises of frightfulness in 
days to come, when our gallant little ally, Japan. 
would duly be reckoned with—only let it “ wait and 
see!" We noted nothing at the time to lead us to 
suppose that our Ally was quaking in her shoes. We 
have heard much, however, to prove that that spirit 
of enterprise and pushfulness which have character- 
ised the progress of the Japanese nation during the 
last decade or two have been very fully employed. 
since the cessation of its part in the actual hostilities, 
in an attack on German trade in the Far East. With 
the general ambitions of Japan in China we have 
little immediate concern here. The time chosen for 
the negotiations seemed to be particularly unfortu- 
nate, and some of the proposals as affecting other 
nations seriously threatened for a few days to put 
the fat in the fire." But Japan's commercial, indus- 
trial, and scientific activities are not in a state of 
suspense, whatever may be the present position of 
international negotiations. Ever since Teutonic 
trading activities were restricted by our Fleet, and 
our own exporting ability was limited by our other 
operations, the attentions of the Japanese have been 
increasingly given to outer markets. It will be re- 
membered that early in the war a representative 
deputation went to Australia to see in what branches 
of trade there would be possibilities of mutual assist- 
ance, and a number of interesting proposals were 
advanced. How far these have proceeded we do no! 
know, but reports from other markets show tha: 
Japanese travellers are a& work where Germans used 
to be. 


Japanese 
Enterprise. 


Жылай The manufacturing enterprises о! 
Manufacturing. Japan have been referred to in these 
pages on various occasions, anl 


_there is little room for doubt that during the last 


few years great headway in electrical manufacturing 
work has been made. There is every reason to anti- 
cipate a continuance or acceleration of such progress. 
but the import figures show that the nation is at pre- 
sent dependent upon other countries for very substan- 
tial imports. For example, take '' dynamos, electric 
motors, transformers, converters and armatures . 
the imports of these into Japan for the past three vear: 
have been:---1912, £326,500; 1913, £373,500; 1914. 
£245,800. We quote below a few figures relating to 
other allied classes; the falls for 1914 are not of 
necessity due to the war; they are, in fact, due to the 
depression in the two previous years, when there wa: 
a falling off in orders placed: — 


Imports. 1912. 1913. 19H. 
Gas engines ..£141,900 £124,200 437.81 


Pumps... Ке Т" i 61,800 110.400 бт. 
Steam boilers and accessories 119,800 09,700 — si 
Water turbines and Pelton wheels 90,000 74,400 22.3 
Dynamos, combined with motive u 

machinery К "m . 96,2200 61400 44.5% 
Steam engines 2 30,800 58,100 46.2" 
Fuel economisers 8,600 14,900 5 
Steam turbines 16,600 6,500 — 16.9" 


The foregoing figures are selected from table: 
given in the annual report (1914) prepared by H.M. 
Commercial Attaché, at Tokio, Mr. E. F. Crowe. 
In our estimation that report contains a great deal 
of material that is likely to be of value to British 
firms who want to hold and increase their business 
in Japan. 

Our Excellent 

Position. 


It is always useful to know where 
we stand in comparison with other 
exporting nations, and this can be 
seen at a glance in the following figures: — 
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Machinery Imports into Japan. 


From | 1912. 1913. 1914. 
United Kingdom ... £1,456,300 £1,737,800 £1,354,500 
United States ... ... 105,600 754,300 505,700 
Germany 658,900 873,600 906,100 
France a 18,500 24,700 25,000 
Other countries 148,800 362,300 104,900 


Total . 42, 987,600 £3,752,700 £2,546,200 
As Mr. Crowe points out, these figures show that 
the United Kingdom remains well at the head of the 
list, and has, in fact, slightly improved her position, 
now enjoying more than 50 per cent. of the business. 
Though the war was not responsible for the falling 
off in orders placed for machinery to arrive in Japan 
in 1914, it certainly interfered to a considerable ex- 
tent with the deliveries of German machinery. We 
are constrained to quote Mr. Crowe at length at this 
point. Comparing the figures up to the end of July, 
I9I4, with those for the whole year, he says: — 
Up to the time when war broke out Germany had 25} 


per cent. of this business; by December the percentage had 
<lropped to 212. There is still a little more to come forward 


from Tsingtao and from places where German ships have 


run for shelter, but when this has all arrived imports from 
Germany will cease completely and British makers will at last 
have a fair chance of competing, and it is to be hoped that they 
will take full advantage of it. Since war broke out very few 
orders have been placed. At first there was an idea that it 
would be impossible to get delivery; then when it was seen 
that this would not be the case, buyers still held off owing to 
the general uncertainty as to what the future held in store; 
but confidence is gradually returning, and it is thought that 
within the next few months it will be possible to obtain a 
certain amount of orders. There are some points, howeyer, 
which should be borne.in mind. The most important is that 
Government departments in pursuance of the policy of ‘ Sup- 

port home industries.’ place their orders in 


Japanese Japan whenever they can possibly do so: 
Support for Another important factor is that Japanese 
Home engineering works are increasing in number 
Industries. and in capacity. Were it not for the heavy 


duties it would, of course, be impossible for . 


them to compete in a great many lines, but the duty and the 
freight give them a big advantage which enable them to come 
fairly near British prices. For this reason it becomes advis- 
able for makers of certain types of heavy British machinery 
seriously to consider whether it would not pay them to ship 
only the small, delicate parts and have the heavy castings 
made locally, thus saving the duty and freight on the latter.“ 
Good castings are obtainable, pattern making is not very 
expensive. and there are a few works which could be relied 
on to do accurate machining, so that in cases where there 15 
a probability of a demand for considerable numbers of the 
same machine it might be advisable for manufacturers to send 
out their own patterns or to arrange to’ have these parts made 
to drawings. Even in cases where only a few machines would 
be required, but where the incidence of the duty is extremely 
high on account of the weight, the question might be con- 
sidered. Naturally, each case would have to be gone into 
carefully and judged on its merits, and it would be necessary 
to allow a reasonable margin of profit for the works out here. 
In estinatifhg the cost of these castings. it should not be 
forgotten that imported coke, on account of the high rates 
of freight. costs roughly about 150 per cent. more than in the 
United Kingdom, and pig iron is about 50 to 60 per cent. 
dearer. It is true that Japanese coke can be obtained, but it 
is not suitable, and as double the amount is required there is 
little economy in using it. 
“То many manufacturers, however, it might seem that 
there would be a:danger that machinery constructed in this 
manner might not be exactly up to the high standard they 
maintain, and for their benefit I put forward another sugges- 
tion which has much to recommend it. This is that makers 
of small machinery of a class which is sold in quantities in 
standard sizes, such as gas engines, electric motors. pneumatic 
drills. pumps etc., should consign their goods to firms of high 
standing. By this means, stocks can be kept and a purchaser 
who finds that he can buy froin stock will 


Stock 

Required. if he has to wait for eight or nine months 

for delivery—in the latter case he will be 

tempted to try a Japanese-made copy of a foreign machine 
which he can get more quickly and more cheaply. The import- 
ing firms themselves are rarely willing to tie up their capital 
stocks, as the profit they can obtain is often eaten up by local 
high interest charges, while the manufacturer. whe has natur- 
ally added a considerable amount to his price for standing 
charges and profit, would only be paving interest on the actual 
first net cost, and he would also, probably, be able to borrow 
money at a cheaper rate in the United Kingdom. The mer- 
chant would keep the bulk of the goods in bond, во that if it 
should prove necessary to ship them to some other market, 
this could be done without loss of the duty. Even if manu- 
facturers do not care to adopt the scheme outlined above they 
might consider the advisability of some similar arrangement." 


be more likely to go to the importer than 


Mr. Crowe emphasises that the reason for bringing these 
suggestions forward is that the manufacture of machinery ір. 
Japan is making considerable progrees, and unless some 
thought is given to the problem we may loee a part of the 
business which we now enjoy. ''It should also be stated that 
both the ideas mentioned above have been tried during the 
past two or three years, with, as far ae one can learn from 


the parties concerned, a considerable amount of success.“ 


One of the interesting features of engi- 
neering work in Japan is the very large 
number of very small establishments in 
| existence—places which appear in engineer- 
ing directories as So and So’s Engineering or Ironworks,” 
but which really consist of a workshop with one ]athe and 
two or three hands. They have no establishment charges, they 
work for a very small profit, and consequently they are able, 
in tendering for Government work, to put in exceedingly low 
prices. They do not quote direct, they are too small to do 
that. but a sort of broker takes the contract from the Arsenal’ 
or other departinent and then sub-lets it to these different 
works. As they are on such a small scale there is a good deal 
of irregularity in the output and the percentage of rejections 
is large, but none the less competition from such works is 
very severe. Nnturally, the above remarks do not apply to 
the big works which are run on more or less foreign lines, 
although even in these there are points of difference which 
immediately strike the foreign engineer. For instance, the 
foreman is invariably on the side of the men and against the 
office. Then, again, there are no apprentices, no men of a 
better class gaining practical experience by putting in a cer- 
tain number of years in the works. The engincers are nearly 
all graduates of technical colleges with little practical experi- 
ence. The workmen on the whole are industrious and eager 


Many Small 
Workshops. 


to learn, but their rice diet appears to be against them, for 


in engineering jobs they lack the necessary bodily weight, and 
the percentage of days when they are absent on account of 
sickness is very high. Nevertheless, as their wages are low, 
and as they are gradually learning and picking up experience 
all the time, it is well worth while for any maker of machinery 
who supplies either this or the China market to watch develop- 
ments and to change his policy as and when required." 

In the section of his report dealing with the rubber 
industrv, Mr. Crowe says that the manufacturers of 
insulated wire continue to make progress in the 
technical development of their manufactures, and 
are now undertaking business for export. The 
mechanical branch of the industry, which is more 
чреп to competition, does not progress so favour- 
ably; a number of small mills spring up annually, 
and each year sees as many disappear. Mr. Crowe 
gives a detailed account of methods of financing 
business with Japan, to which we refer below. 

One of the results of the systema- 


оаа tised attempts to capture German 
Business. trade has been the large number of 


inquiries received by the Commercial 

Attaché's Department relating to the openings for 
trade in Japan. To many of the inquirers the market 
is absolutely new, and, on that account, Mr. Crowe 
presents in more or less tabulated form’ as much 
information as he has found it possible to collect on 
the subject. Such a task has, he says, never been 
attempted before, and as it has been necessary to 
obtain particulars from many sources there may be 
errors and omissions, but he invites corrections for 
incorporation in future reports. He touches first 
upon the methods of financing business with Japar. 
These are probably very similar to 
those in vogue in other countries, but 
for the sake of clearness they are set 


Financing 
Import Trade. 


forth in detail, and we quote them below: — 


"It is doubtless well known that there are certain old- 
established Eastern banks which make a speciality of this 
kind of business, and also that practically all the financing of 
Japan's trade is arranged through London. 

In connection with the import trade, the different methods 
whereby goods shipped to Japan are financed and paid for 
are as follows :— 

“1. The shipper draws a bill of exchange on the importer 
against complete shipping documents for the relative goods, 
which he negotiates with a bank. The bank forwards the 
draft and documents to its branch office at the port of destina- 
tion, who obtain payment of the amount of the draft on the 
due date of same, from the drawee. against delivery of the 
dccuments in question, thus meeting the advance made by 
the bank's office which negotiated the draft. The bills are 
usually drawn in the curreney of the country where they are 
negotiated (the most common usance being either three or 
four months’ sight), and bear interest at a rate fixed from 
time to time by the Associated Exchange Banks (at present 
7 per cent.) from the date of the draft to the date on which 
the same is paid. Business done on the above lines is gener- 
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ally arranged by the importer in the first place by requesting 
. the branch of the bank at the port of destination to open a 
documentary letter of credit, authorising its office at the port 
of shipment to negotiate the drafts of the shipper drawn in 
accordance with the terms of the letter of credit, he, in turn, 
undertaking to accept and pay the same in due couree. The 
face value, plus interest, is collected at due date at current 
rate of exchange. . ; 

2. Either the importer or the shipper may arrange with a 
bank to open a confirmed banker's letter of credit, whereby 
the shipper is to draw a bill of exchange on London corres- 
pondents of the bank, who accept the said draft, which is 
subsequently discounted in the open market. The relative 
documents are sent to the branch office or correspondente of 
the bank who bought the bill at the port of destination, and 
are delivered to the importer against payment of the amount 
of the draft, this surn being remitted to the bank's London 
office in time to meet it when due. The usual charge made 
for accepting such drafts is 3 per cent. per month 80 
to the usance of the same; generally bills are drawn at 
days' sight (the commission therefore is 8 per cent.). 

'*8. The shipper hands to a bank a draft and documents 
for goods shipped. The bank forwards the same to its branch 
office at port of destination, to be delivered to the consignee 
against payment of the draft, which amount is remitted either 
by T.T. or demand draft to be paid to the shipper, less the 
bank’s commission for collecting the amount in question, the 
bank having made no advance against the goods. 

4. There is another way which is, however, only made use 
of by the largest firms who have head or branch offices in 
London. The manufacturer or agent, who is shipping the 
goods, draws a bill at four or six months’ sight on the London 
office of the firm doing business in Japan, and after getting 
it accepted, discounts it in the open market. The goods are 
forwarded to Japan and the Japan branch makes a remittance 
to London in time to meet the bill at due date. Sometimes 
when firms have already got enough of their paper on the 
market they arrange with one of the well-known accepting 
houses to accept bills drawn on them. 

“5. Firms doing both import and export business some- 
times work independently of the banks, by sending their 
export documents—say to their London houses to set against 
shipments being made from London to Japan. Obviously this 
method also can only be adopted by large firms. 

With regard to the export trade, the methods of financing 
shipments to other countries may be put under four head- 
ings :— 

“1. For the shipper to obtain bank credits under which he 
draws a draft direct on the issuing bank, with full shipping 
documents attached, these drafts being accepted by the issuing 
bank on behalf of the consignees and the documents delivered 
on acceptance. Such credits generally call for drafts to be 
drawn at either three, four, or six months’ sight (i.e., payable 
three, four, or six months after acceptance.) 

'* 9. Documentary letters of authorisation issued by the con- 
signees, enabling the shippers to draw direct on them, docu- 
ments being delivered on payment of drafts only. Drafts 
under these letters of authorisation are usually drawn at from 
30 days’ to four months’ sight. 

3. For the shipper to draw documentary drafts on the 
consignees, documents being delivered on acceptance or pay- 
ment, as the means and standing of drawees warrant. The 
usance of these drafts being generally the same as in the case 
of letters of authorisation. 

4. For the shippers to draw clean drafts on their cus- 
tomers and handle the documents themselves, such drafts 
being drawn at varving usances from sight to six months. 

In connection with the first method, it might be men- 
tioned that many of the bank credits on London cover ship- 
ments to America, one set of documents going direct to the 
issuing bank in America, and the remaining documents being 
attached to the draft drawn on the accepting bank in London. 

„It is usual for drafts to be drawn in the currency of the 
country to which the goods are shipped. with the exception of 
shipments to America under bank credits on London, which 
in the majoritv of instances call for drafts to be drawn on a 
London bank in sterling. 

“The rate of exchange for converting the currency of a 
draft from yen varies in all cases with the usance of the draft, 
and the face value is collected at due date. 

With regard to the customary terms and conditions in 
the various lines of business, 1t is difficult to be precise, as 
the terms naturally varv considerably according to the stand- 
ing of the parties concerned, but as a general rule it may be 
stated that the German firms made a practice of giving longer 
credits than British firms, and the chief distinction between 
import and export business is that in the case of the former 
credit from 30 to 90 days or more has to be allowed, while in 
the case of the latter cash has nearly always to be paid, and 
in some instances even an advance has to be made to dealers. 

No discount is allowed for cash in paving for exports. 

“It will be noticed that payment in the import trade is 
generally made with promissory notes, due in 30, 60 or 90 
days. The promissory notes can be discounted with Japanese 
banks, but they are the source of much trouble and litigation, 
and a demand is frequently made for their renewal. 

Promissory notes can verv rarely be discounted without 
recouree. In these cases a higher rate has to be paid and the 
firm has to be of the best standing. 

The great bulk of the import trade is done against orders. 
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+ is only in the case of low qualities of Indian cotton that 
goods are sent on a large scale to be sold on consignment in 
this market. | | 

* Machinery.—The conditions with regard to machinery vary 

rhaps more than in the case of any other importe. - 
Bret distinction is between Government, municipal and private 
orders. The Imperial Government railways have their own 
inspectors abroad, and on the presentation of their certificate 
of inspection, payment is made on delivery of the goods after 
a further inspection in Japan on arrival, chiefly with regard 
to measurement. With Admiralty and War Office orders to 
the value of under about £25,000, inspection is made within 
15 days of delivery at destination, and payment within 15 days 
from inspection. With large orders such as for warships, pay- 
ment is spread over the course of construction into about five 
to ten amounts. The Admiralty generally place their impor- 
tant orders through inspectors in London, but the negotiations 
are carried on through agents in Japan. In such cases pay- 
ment is made f.o.b. British ports, and freight is arranged 
by the naval inspectors with the Japanese steamship com- 
panies. In the case of the larger municipalities prompt pay- 
ment is made after delivery and local inspection, or when 
erection of the machinery is also undertaken, after completion 
of the tests. | 

„With private companies of the best standing each contract 
is generally negotiated for separately, but, roughly, the rule 
is that about 70 per cent. of the money is paid on delivery. 
20 per cent, is paid after the lapse of another three month:. 
and 10 per cent. remains unpaid for a year or more as part 
of the guarantee for fulfilment of obligations. It is, however. 
customary that about 10 per cent. ehould be deposited as 
bargain inoney at time of placing the order. 

"In Government business the reverse is the case. and the 
importer has to put up a deposit of 10 per cent., which he is 
liable to forfeit if he cannot implement his contract. 

„With small companies payment is very much delayed. 
often over years. А recent case which came to my notice 1 
a good example of what sometimes happens. À British firm 
secured an order for machinery and turbines on the followinz 
terms :—60 per cent. payable on arrival, and 40 per cent. on 
completion of erection and tests. The company's plans were 
altered and the final erection will not be completed for more 
than two years after arrival. during which time. under tbe 
contract, 40 per cent. of the money due is withheld. Britisi 
finns rarcly take payment in shares, but German firms fre 
quently arranged to do so, and they thus acquired a sufh- 
ciently big interest in the company to insure their getting paid 
a high enough price to compensate them for the risk they ran. 

"In the case of big contracts, prices for machinery are 
generally quoted delivered to purchaeer's site, but for Imperial 
Government Railway orders the customs duty is not include? 
in the price. Delivery is generally to one of the railway 
compounds. 

Sales of machine tools are often made out of stock fer 
cash. This also applies to many lines of a nature where stocks 
have to be carried, such, for instance, as files, saws, locks, ete. 
With gas engines and some other goods, although stocks have 
to be carried, credit has to be given." 


(To le continued.) 


SOME DIFFICULTIES OF DESIGN OF 
HIGH-SPEED GENERATORS. 


By PROF. A. B. FIELD, M.LEE. 


(Abstract of paper read before the INSTITUTION OF LLECTRICAL 
ENGINEERS, November, 1915.) 


(Continued from page 74 ) 


Coil-retaining Rings.—As regards the part of the rotor wini- 
ings external to the core. we have a very serious problem to 
nieet in supporting this free copper. Of the methods s far 
used or proposed, the most satisfactory, for machines ef Ше 
size considered here, is the use of a weldless chrome-nickel 
steel ring proportioned to carry its own load and that of the 
copper underneath it without any radial support from the 
rotor. The severe conditions to be met here may be inferr& 
when it is recollected that this steel ring would have, due t 
its own weight only, and without any of the copper lox 
which it has to support, a stress of 17,000 lb. per square inch 
when running at normal speed. The best properties obtain- 
able are required for this ring, although we cannot. of course, 
expect to get as good characteristics in the steel of a ring c 
this size as we could in a small bolt. However, we can deperi 
on getting properties as least as good as the following :— 

Ultimate strength 120,000 Ib. per sq. in. 
Yield point 100,000 Ib. per ва. 1n. 
Elongation 18 per cent. in 2 in. 
Reduction of area 50 per cent. 

The fractures are always «silky, and in most cases beautr 
fully symmetrical cup fractures. 


| 
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The importance of inspecting and testing in the case of 
these rings is very great, and at least four test-bars should be 
taken from each ring’ As it is also important to obtain the 
most favourable forging conditions possible, the width of the 
ring should A meri be such that it can be accommodated 
in a tire-mill, the uncertainties introduced by forging on a 
mandrel being thus avoided. 

The rings must be positively driven by means of a key, and 
this is best located in the rotor body rather than in the 
outside end disk. In considering these details we have to 
provide for possible short-circuit conditions involving a con- 
siderable retardation shock to the rotor. For these reasons 


we make preven for driving forces of the various parts. 


' which would otherwise appear to be unnecessary. 
Steel is used for the retaining rings, in spite of the electrical 
and magnetic difficulties which it introduces because in such 
matters the mechanical considerations must take precedence 
over everything else. It will, however, be noticed that the 
rings tend te form a magnetic short-circuit from pole to 
pole, and in fact they do account for a large leakage. The 
design of the tip of the ring, and its connection with the rotor 
body, are arranged to reduce this evil as far as possible, and 
a comparatively slight variation in this respect can make a 
large difference in the leakage in.the case of a 4-pole rotor. 
The 2-pole machines of large size saturate their ring cross- 
section almost necessarily, and in this case the end disk which 
centres the. ring at its outer end, is made of manganese bronze 
to obviate further leakagé. In the 4-pole machine this disk 
is made of steel,without appreciably affecting the leakage. 
Some of the more obvious ways of diminishing leakage, and 
at the same time obtaining ventilation of the copper sup- 
ported by the rings, are of a nature which seriously affects 
the strength of the ring, and are therefore undesirable. Any 


slotting of the tip of the ring which breaks the continuous . 


circle results in so much extra dead load being put upon the 
ring material immediately behind the slotting; further, in the 
case of this alloy steel it is of the greatest importance to 
have filets everywhere, and entirely to avoid any sharp 
corners or notches. The key-way which necessarily cuts 
through the tip of the ring is made as shallow as possible and 
is provided with good fillets. It has ‘been the practice of 
some companies to use for these rings either 25 per cent. 
nickel steel, or a manganese bronze. . While both these 
materials have the great advantage of. being non-magnetic, 
they also have some mechanical disadvantages, but they are 
feasible for small machines. For the machines under dis- 
cussion there can be no question as to the advisability of 
using the best material from the mechanical point of view, 
and neutralising the effects which are injurious from the elec- 
trical etandpoint. 

So long as the load on the generator is a nearly balanced 
3-phase (or 2-phase) load, the objection to a magnetic end- 


ring is chiefly on account of the extra flux with which it 


burdens the rotor. It is true that the projecting stator coils 
to some extent overhang the steel ring, xat; that the leakage 
flux from these penetrates the ring and is increased by the 
presence of magnetic material there, but this flux 
sufficlently approximates to a rotating field of 
constant magnitude for comparatively small losses 
to appear in the rings on its account. Occasion- 
ally, however, the system of distribution from the 
power house is such that a balanced condition of 
phases cannot be obtained; in this case the 
leakage flux from the stator coils is no longer 
a simple rotating field, and very large losses 
would occur in the magnetic steel end-ring in 
consequence. 

While this matter had been recognised by us 
for many. years, it first became necessary to 
tackle it seriously when the problem arose of 
building several 4-pole, 60-period generators of 
nearly 20,000-K.v.A. rating which would be re- 
quired to operate upon a considerably unbalanced 
9-phase load. Such preliminary investigations as 
could be made upon a similar existing distribu- 
tion system indicated that we ought to provide 
for unbalanced conditions equivalent to a 3-phase 
load of half the rated kilovolt-amperes, upon 
which was superposed a single-phase load of the 
same number of amperes. A little investigation 
shows that a comparatively thin sheet of drawn 
copper outside the ring would carry sufficient cur- 
rent to protect the magnetic material below it 
from this stray flux. The sheet, however, would re- 
quire an increased cross-section at the outer end of 
the ring and again at the end near the rotor body, 
unless the sheet could be effectively connected 
electrically to the slot wedges of the rotor. The difficulty of 
safely providing such a protective shield would be quite 
considerable, not to mention the liability of having trouble 
from it in operation. For the machines above referred to, for 
unbalancéd-load conditions, the difficulty was overcome by 
аы this sheet into a number of hard-drawn copper strips 
about 3/16 in. thick, which were driven and caulked into 
axial dovetailed grooves upon the surface of the ring, thus 
covering about 80 per cent. of the entire perimeter with copper 
and maintaining a thoroughly substantial construction. In 
order to provide the copper for the circumferential path of the 
protecting current, dovetail grooves were turned in the 
chrome-nickel steel ring near its outer end ; into such a groove 


was fitted a pair of heavy copper strips of rectangular section 
side by side, and by means of hydraulic pressure these strips 
were pressed in and made to expand and fill the dovetail 
section of the groove. For méchanical reasons this copper 
was distributed in two grooves instead of one. As it was not 
feasible to depend entirely upon the electrical connection of 
the ring with the rotor body, it was necessary to provide 
similarly a circumferential path at the other end of the ring, 
and for this purpose a short section of ring was made of 
manganese-bronze and securely united to the chrome-nickel 
steel ring. In making the axial dovetail grooves to carry the 
copper strips, all these conducting rings were cut through 
at the same time as the' steel, and good electrical connections 
obtained between the strips and the conducting rings by 
caulking. While the short length of manganese-bronze rings 
could if necessary be carried as a load by the steel ring, it 
was desirable to make this, so far as possible, self-supporting 
and to obtain the very best properties in this material. A 
number of experiments were required before we were able, 
by applying a certain amount of cold forging to the cast- 
bronze ring, to obtain results which might almost be con- 


sidered remarkable in a cast ring of such dimensions. The 


following figures indicate the results of tests on bars taken 
out of these bronze rings :— 


Ultimate strength 


75 to 86,000 lb. per sq. in. 
‘Yield point 


60 to 73,000 lb. per sq. in. 
Elongation 12 to 15 per cent. in 2 in. 
Reduction of area 20 to 30 per cent. 


It will be noticed that in addition to this bronze ring being 
necessary Owing to electrical considerations, we gain the 
magnetic advantages of having a separator between the steel 
ring and the rotor body. In fig. 6 can be clearly traced the 
axial bars and circumferential copper rings referred to here. 
Some of the other features of construction already described 
are also evident; in particular the ventilating grooves located 
at the pate interfaces. ii 

It is hardly necessary to point out that the unbalanced load 
affects the flux conditions in the main body of the rotor also, 
and must be provided for by heavy longitudmal dampers. In 


the slotted region of the circumference, the slotwedge is used 


for this purpose, being made in continuous lengths and of hard- 
drawn copper; elsewhere special dampers are inserted. These 
dampers complete their electrical circuit by means of all the 
circumferential copper and bronze of the end-rings; and the 
design of the bronze section of the ring is such as to ensure 
the electrical connection .being improved rather than the 
reverse by the stresses arising upon rotation. The adequacy 
of this rotor protection is best illustrated by test figures. 

Single-phase and 3-phase short-circuit runs were made upon 
these machines, the power absorbed being measured, less that 
due to friction and windage. This was found to be only 10 
per cent, greater when the machine was delivering rated cur- 
rent on a single-phase short-circuit than for the same current 
on a phase short-circuit, thus indicating only a very small 


Fic. 7. 


additional loss due to the unbalanced single-phase effect. In 
similar machines without this balancing device the extra 
power absorbed on a single-phase short-circuit is very high 
indeed. Perhaps it may be well to mention here that in the 
case of turbo-generators the total loss on a short-circuit test 
is very great in comparison with the product of the square of 
the currents flowing and the resistances of the stator windings. 
Hence the fact that in the single-phase run only two-thirds 
of the winding is involved does not vitiate the excellent nature 
of the single-phase short-circuit results given above. 

Several large 2-pole, 25-period, single-phase turbo-alternators 
have been constructed upon somewhat similar lines. Fig. 7 
shows such a rotor for 1 machine of a little over 11,000 K. v. A. 
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single-phase rating; the stators of these machines were insu- 
lated for a one-minute puncture test of 30,000 volts. The 
Westinghouse Co. advised that they are now building 2-pole 
single-phase machines of a rating 25 per cent. greater than 
the above. | 
Rotor Coil Bracing.—The necessity of a positive key-drive 
for the rotor end-rings has been indicated. In a similar way 
the problem of the circumferential bracing of that part of 
the rotor winding which is external to the core must be faced. 
In the case of 4-pole machines having only three heavy coils 
per pole of less than 9) deg. pitch, no very special means 
are needed. In the case, however, of 2-pole machines where 
the coil-span is twice as great, and where we have of necessity 
more coils per pole, involving a greater length of straight 
extension from the slot, it is important effectively to brace the 
windings. A number of considerations enter into this matter. 
such as a possible very slight change of position of the end- 
windings between the stationary and full-speed conditions; 
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also the necessity of thoroughly anchoring any blocking device 
used, and the desirability of avoiding extra centrifugal load 
upon the end-rings by reason of these accessory parts. In 
view of the nature of the effects to be guarded against, mere 
blocking from coil to coil will be ineffective, and we require 
some driving device rigidly attached to the metal of the rotor 
itself. Fig. 8 illustrates the system of blocking adopted for a 
21,000-K. v. A., 2-pole machine in which a light built-up steel 
driving-horn is located on the interpole centre line of the 
rotor, being firmly attached to the shaft by heavy chrome- 
nickel steel bolts. The shaft diameter at this place is but 
little smaller than the inside diameter of the coils, so that a 
very effective stay is obtained. With this provision made for 
the coils of largest span, it merely becomes necessary to block 
the succeeding coils from these and from one another. This 
is effected without departing froin the principles enunciated 
above, by the use of a metal block carried by a radial chrome- 
nickel steel stud having some degree of flexibility and acting 
merely as a tie and anchor. Substantial insulating shoes 
separate the coil from the block. 


(To be continued.) 


DISCUSSION АТ BIRMINGHAM. . 


The paper, was read and discussed at a meeting of the 
BIRMINGHAM LOCAL SECTION on November 24th. 
Mr. F. W. Carrer (Rugby) wrote that Prof. Field's paper 


was one for experts, and those whose work lay in other direc- 


tions could hardly discuss the main topic. He asked whether 
Prof. Field had met with trouble from end thrust in the type 
of generator considered. With the usual flexible coupling 
between turbine and generator there was a tendency for the 
rotor to be pushed with considerable force towards one 
end; the tendency could be balanced against a magnetic 
centring force, but this sometimes led to local heating from 
the undue crowding of flux in some of the end punchings of 
the stator. He believed the proper remedy to lie in attention 
to the correct design of the coupling, which was undoubtedly 
the source of the end thrust. Prof. Field had referred to a 
formula of Mr. Carter's giving the pole-face losses, and 
appeared in doubt as to what it represented. It was the result 
of a direct calculation starting with Maxwell's eqfations and 
carried through on orthodox lines. It represented very closely 
the actual loss under the assumed conditions, and he would 
himself trust it in preference to any empirical formula, for 
experiments designed to separate out such a loss as this were 
by no means easy, and were not likely to vield very consistent 
or reliable results. 

Mr. T. IT, Искѕт (Loughborough) spoke as to the desir- 
abilitv of a new specification being issued by engineers regard- 
ing the temperature rise permissible in large generators. He 
pointed out that the present restrictions unnecessarily limited 
the development of these machines. 

Мг. F. H. Согон (Rugby) stated that the crux of the 
whole question of the design of large generators was, in the 
author's view, associated with critical speed. In his opinion. 
the author had laid too much stress upon critical &peed, and 
if he had regarded this factor less he could have produced a 
simpler design and smaller cost. Machines were built to run 
satisfactorily through and above their critical speed. He could 
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not approve of the author's three-part wedge, as Ж coils 
could be pressed and held in position without weds. He 
also thought that a fan on the rotor was preferable to a 
scparate fan. 

Mr. R. J. КАСА (Rugby) said there was a great deal to be said 


in favour of a separate fan system for the cooling of rotors as 


against the arrangement of the fan on the rotor; he also stated 
that solid couplings had been provided with satisfactory results 
on large machines for connecting the generator to the turbine. 

Mr, B. A. B. Boyce (Loughborough) commented upon the 
title of the paper, and remarked that it related to high-speed 
generators. Seeing that there was no mention in the paper 
of D.C, generators, he wanted to know if these were now com- 
pletely out of date. 

Mr: E. KILBURN Scorr (Birmingham) asked for information 
as to the limit of size possible in machines of the type dex 
спреа by the author. In his view, the limit would possibly 
determine the question as to whether or not the British 
chemical industry could compete with Continental concerns 
deriving their power from hydroelectrie systems. The latter 
were able to provide cheaper current than the present common 
steam«lriven plants. If the generating units of the latter 
could be so increased as to bring down the cost of energy to 


а figure comparable to that of a water-driven plant, then it 


would be possible for important industries to be established in 
this country. 

Mr. Н. W. Taytor (Rugby) also mentioned that there was 
no need to limit the speed of high-speed generators below the 
critical speed, as satisfactory running above that speed was 
obtained in practice. 

Mr. А. M. Taytor (Birmingham), commenting upon the 
author's statement that these large machines should be во 
built as to stand a dead short-circuit at their terminals, said 
that it rather supported the contention which he had pre- 
viously put forward, viz., that a certain amount of external 
reactance was desirable between the machine and the bus-bars 
in those cases where the bus-bars were connected with a large 
number of other alternators. The argument for the external 
reactance was, briefly, that there was a possibility of a short- 
circuit occurring in the end windings of the stator in such a 
position as to cut out a large proportion of the reactance of 
the stator; consequently, if connected directly with bus-bars 
to which inany other machines were connected, the flow of 
current from these bus-bars into the short-circuit would be 
шапу times that which would flow into a short-circuit at the 
machine terminals if fed merely by the machine itself. Hence 
a short-circuit test of the machine made after erection, which 
could only be tried under the latter conditions, would be no 
criterion as to what would happen under the former condi- 
tions; in this case such forces might be set up in a part of 
the winding of the alternator as to wreck the end connections. 
Probably the best combination of internal and external re- 
actance was that which permitted the machine to be short- 
circuited on itself when on test, without its reactance; the 
(external) reactance being so designed as to pass only the 
seme current from the bus-bars, in the event of a short-circuit 
occurring in the machine and near the terminals of the 
machine, as the machine had been previously tested with 
when tested without the reactance. It was undoubtedly 
easier to insulate the turns of the reactance, where they were 
not cramped for room, than the end coils of the stator. where 
they were both cramped for room and were forced to be bent 
and twisted about in addition. 


! CORRESPONDENCE. 


Letters received by us after 5 Р.м. ON TUESDAY cannot appear until 
the following week. Correwpondents should forward their communi- 
cations at the earliest possible moment. Мо letter can be published 
unless we have the writer's name and address in our possession. 


A Contractor's Complaint, 


A letter appearing in your issue of November 12th last, 
under the above heading, and signed J. S. L., causes me to 
write calling your correspondent's attention to the fact that 
there are a number of associations of electrical contractors 
in the country at the present time endeavouring to carry out 
the objects he suggests, viz.: To protect the rights and 
interests of electrical contractors. 

The Association of which I am secretary has a very strong 
and influential electrical contractors’ section, which 15 work- 
ing most strenuously in this matter, and I have reason to 
believe that similar branches of the Building Trades’ Federa- 
tion throughout the country are organised and acting in а 
like manner, and steps are about to be taken to link up these 
Various organisations through our national bodies for one 
united effort in the hope of attaining the object in view. 

[ can only, therefore, advise your correspondent, and all 
other electrical contractors in the country, either to become 
affiliated to the Building Trades’ Association of his district 
and form strong electrical contractors’ branches, or to become 
affiliated to the nearest branch of the Electrical Contractors 
Association, and so organise themselves in a united body. 
and thus be able to place their rightful demands before the 
proper quarters. 
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In my opinion, it is no use complaining against manufac- 
turers supplying their wares to anybody, irrespective of 
whether they be tradesmen or otherwise, unless some joint 
mutual arrangement can be made with them, and their 
interests protected, and, of course, as ‘this cannot be done 
by each firm individually, it must be accomplished 7 
a united organisation, and the stronger that organisation the 
better hope we have of attaining success. 


James Denver, Secretary, 
Manchester, Salford, d District Building 
Trades’ Employers’ Association. 


Manchester, December 2nd, 1915. 


The A.E.G. Meeting. 

I should like to draw the attention of your readers who 
are interested in the correspondence appearing under the 
above heading to a most illuminating article in this month’s 
National Review, entitled The Germans in England, 1915, 
from the pen of Mr. Ian Colvin. 

Mr. Colvin investigates at considerable length the ramifica- 
tions of the Allgemeine Elektricitäts Gesellschaft, both in 
this country and elsewhere. 

: E. P. Allam. 


Romford, December 3rd, 1915. 


— — — 


The Institution and Alien Enemy Members. 


Having learnt from the correspondence that has arisen out 
of my first communication that there exists a strong feeling 
in respect of this question, I desire to trespass again on your 
valuable space to summarise the position as it appears to me. 

Although we have been at war for practically 18 months, 
the Council of the Institution have in no way con- 
sidered the personal feelings of those members who do not 
desire to meet or come in contact with members of alien 


origin; consequently, no steps have been taken to call upon . 


such members to resign, and as it is now stated that they 
have no legal authority, nor have еу taken any steps to 
obtain it, it сап be correctly assumed that they are in sym- 
pathy with such members and view Шеш as being more 
desireble than those who claim the discontinuanee of member- 
ship and privileges to those of alien enemy origin. 

One seeks to find the reason, eithér from the members’ or 
the Council's point of view, why they should continue their 
membership, and can only judge it to be one of the following :— 

Scientific, Social, or Commercial. 

Scientific.—If this, and 16 is assumed that the furtherance 
of electrical science would be hindered, give the exclusion a 
trial, and if the Institution finds it cannot proceed with 
scientific research, ask these members to put theinselves for- 
ward for re-election. 

Social—The writer has intimate personal knowledge of 
alien enemy acquaintances (not business, therefore not now 
referred to), and he has lost nothing by refusing to have 
any further intercourse with people of a race that has to its 
credit such noble deeds as the outrage on Belgium, the sink- 
ing of the Lusitania, the shelling of drowning women and 
children of the Ancona, Zeppelin outrages, and the brutal 
treatment of war prisoners, and he fails to see where the loss 
from the social side would arise. 

Commercial.—The Institution prides itself that it is not 
interested in the commercial side, but. having regard to its 
treatment of this question, one wonders whether the objects 
of the Institution have been modified. 

That there is no stone ‘being left unturned to prevent the 
exclusion of members of alien enemy origin taking effect is 
evident by the campaign now being carried on amongst 
central station engineers and others to kill further agitation 
and, having regard to the fact that members in commercial 
undertakings dare not express their views, I think the only 
solution lies in the following :— 

1. That all the Associations who have petitioned the Insti- 
tution shall continue to agitate, irrespective of what attempts 
may be made to stop such agitation. 

2. That all subscribers will -avail themselves (as suggested 
by another correspondent) of clause 37 of the Articles of 

, Association, namely, " that no subseription will be paid until 
December, 1917.“ 

If this is done, I am certain that the Council of the Institu- 
tion, whilst not having seen it necessary to call а general 
meeting under clause 80 of the Articles of Association, to 
consider what steps should be taken to exclude members of 
alien enemy origin from the Institution," may find it in the 
near future to be in their interest to call а general meeting 
ко as to amend clause 37, as the effect of the economic condi- 
tions would become probably quite apparent to the Institu- 
tion, and it might then not be prepared to sacrifice financial 
stability, though by not caring to offend а few influential 
subscribere they failed to call such a meeting for the purpose 
of excluding members of alien enemy origin. 

In conclusion. it seems to me that this step is one which 
can be safely taken by all subscribers fo the Institution with- 
out any fear of its being construed as taking any active 
pronaganda in respect to this matter, and, consequently, pre- 
judicing their professional appointments. 


Station Engineer. 
December 6th, 1915. 


Swiss or German? . 


With reference to the letter of A. M. H.“ in our last issue, 
and our reply thereto, we may now quote the following para- 
graph from an article on The Germans in England—1915,"' 
by Ian D. Colvin in the current National Review :— 

"In Switzerland the A.E.G. aims at obtaining complete 
control, no doubt regarding Switzerland as the power-house 
of Europe. The Electro Bank of Zurich is practically a branch 
of the A. E. G., and is devoted to the financing of enterprises. 
which are tied to the A.E.G. for life and are bound to use 
опу A. E. G. inachinery.” 

Under such circumstances, we confess to being deeply 
touched by A. M. H. 's solicitude for the interests of 
British manufacturers and their future part in international 
ол undertakings The voice of Jacob "?—Eps. Бес. 
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WAR ITEMS. 


Recruiting Notes.—Before the introduction of the Derby 
Scheme the St. James’ and Pall Mall Electric Light Co., 
Ltd., had 56 men with the Forces out of a total of 198 men 
employed in all departments. The remainder of the eligible 
ones, 44 in number, have now been attested. The Central 
Electric Supply Co. before Lord Derby got to work with 
the present scheme had 39 men with the Forces out of a 
total of 239. The rémainder of those who are eligible (52 


in number) have now been enrolled. 


Some hundreds of employés from the Westinghouse Works 
at Trafford Park attended in a body for attestation under 
the .group scheme in Manchester last week-end. 

Out of a regular staff of about 56, the South Shields Cor- 
poration Electricity Supply Department has ll now with 
the Forces, one has returned unfit for service, and one was 
drowned when II. M. S. Hawke " was sunk early in the 
war. The present staff numbers only 44, which is considered 
to be an irreducible minimum if the work of the department 
is to be carried оп: Of the present staff there are 18 males 
of recruitable age, seven of whom have been certified unfit 
for military service. Including Mr. Н, S. Ellis, the borough 
electrical engineer, the remainder have enlisted under Lord 
Derby's scheme, Class B, although the majority of them 
are already starred men. All men of recruitable age still 
wear the Admiralty badge which was obtained for them 
several months ago, and all men above recruitable age now 
wear the Ministry of Munitions badge. It will be left to 
the local tribunal to decide as to which of the remaining 
men will be called up for military service. : 

Already a осна of men of the Burnley Corpora- 
tion Electricity Depart:nent have enlisted, and on December 
3rd 25 out of 26 eligibles, including the electrical engineer, 
Mr. J. E. Starkie, attested under Lord Derby’s scheme. 
Being а men they cannot be called on for immediate 
service. The department is now working at higher pressure 
than.ever before, the consumption a fortnight ago being 30 
per cent. more than last year. 

The Bristol Corporation Electricity Department has 77 
members of its staff and employés with the Forces. These 
are from the management and clerical staff, power and sub- 
stations, '* outside “° men, and storekeepers and motor-men. 
In addition, 61 have volunteered for the Derby Reserves 
* B," and six are in the Naval Reserve. Fifty have been 
rejected, making the total offering: from the department 194. 
The remainder of the staff consists of 70 men who are over 
age, 16 who are under age, three who are physically unfit, 
and 13 ladies. There are also two men of military age 
badged and three not badged, bringing up the total staff 
to 301, 38 of whom have been appointed since the outbreak 
of war. Of the men who are serving; with the Forces, 25 
are married and 52 single; of those in the Derby Reserves 
“ B," 46 are married and 15 single; of the rejected, 30 are 
married and 20 single. All the over-age men save four are 
married, and all the ladies are single. 

The whole of the officers and emplovés of the Islington 
Electricity Department, technical, engineering and clerical, 
were attested on Monday under Lord Derby's scheme. The 
department already has 36 employés (both officers and staff) 
in the fighting forces. 


Tramway Supplies in War Time.—The ‘ Journal of the 
Tramwavs and Light Railways Association states that in 
October the following communication was sent to members 
of the Association: The Sub-Committee appointed bv the 
Council to deal with the question of future supplies recentlv 
interviewed the manufacturers! representatives, with a view 
to ascertaining what steps could be taken to ensure a sufi- 
ciency of tires being obtained for our members during the 
war, when it was unanimously agreed that the supply of 
tires would be facilitated by— (a) The adoption of a standard 
section, especially so far as the profile of the tread and the 
width are concerned, both in regard to driving and ponv 
tires, as this would enable the manufacturers to (1) increase 
their output, (2) do away with the delay and expense which 
is necessarily incurred by changing rolls, and (3) maintain 
stocks. (b) The preparation of a list showing the actus 
requirements of each undertaking and the name of the 
supplier." The circular enclosed a blue print of the sug- 
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gested standard section and a list of questions. After receipt 
of the replies the Sub- Committee proposed to again approach 
the manufacturers on November 24th. No member was to 
be committed to the purchase of tires without his consent. 


American Electrical Apparatus for Russia.—The last 
number of the New York *' Electrical World ” to hand con- 
tains the following:—'* With the conclusion of the war iri 
Europe electrical apparatus of American manufacture will 
be greatly in demand in Russia, according to a statement 


made by Nicolai Fedotoff, electrical engineer for the Petro- 


.grad branch of the Siemens-Schuckert company, to a repre- 
sentative of the Electrical World." Mr. Fedotoff has just 
arrived in the United States from Petrograd and expects to 
make a study of the manufacture of telephone material with 
the intention of placing here a large order. Electricity is 
now widely used in Russia, he stated, and when the war is 
over the necessity for the rehabilitation of the empire's in- 
dustries and the large demand that will be made on them 
for the reconstruction of the war-swept areas will create a 
tremendous demand for generators, motors, line equipment, 
and all of the other clectrical equipment which is needed for 
industrial installations. A further point brought out by Mr. 
Fedotoff in this conriection was that American and English 
technical men of sound training would be needed by Russia. 
The war has taken many of her engineers, and when the 
period of reconstruction begins their ranks will be found to 
be seriously depleted. For this reason Russia will offer a 
brilliant opportunity to engineers who have received their 
training in England or the United States. 


German-Owned Companies.—In the House of Commons 
on Monday a member asked what steps it was proposed to 
take to deal with the registered companies under the cloak 
of which Germans and other enemies were enabled to con- 
tinue their business and connections in this country, whether 
the shares were nominally held by British investors or not. 
According to the Standard," Mr. Pretyman (Secretarv, 
Board of Trade) replied that practical steps were taken by 
the Board of Trade to prevent any trading with the enemy 
by such companies as were referred to in the question. Con- 
sideration: was being given to the question whether any steps 
should be taken after the war to prevent the registration of 
ор; the majority of whose shares were under foreign 
control. 

The Earl of Halsbury has introduced in the House of 
Lords a Bill to amend the law relating to enemy companies 
registered as British companies. The Bill was read a first 
time last week. 


. From the Front.—A correspondent with the British Ex. 
peditionary Force writes: Very many thanks for the 
copies of the ELectricar REVIEW. They are reaching me 
quite all right, and receive a very warm welcome, bringing, 
as they do, just the news one is anxious to hear, besides the 
technical articles, which profitably fill up otherwise idle 
moments. We have been having some real wintry weather 
just recently—heavy falls of snow, hard frosts, and, of 
course, plenty of rain, the days when one’s thoughts turn 
to peak loads. Power consumption at the present time must 
be fairly heavy. It is only in rare instances one meets 
people one knows out here, then it is a mere coincidence. 
Once only have I happened across a friend in this way. The 
cold days sometimes make me wish I could get my back 
against a nice warm turbo set, although I must say that, as 
regards clothing, we are well equipped." 

Russian Electricity Students and the War.—At a recent 
meeting of the students of the Petrograd Electro-Technical 
Institute, a proposition was unanimously adopted that at the 
present time the students, as a body, should devote their 
whole strength to the defence of the country, and a sub- 
committee was appointed to organise the students of the 
Electro- Technical Institute. Already this committee has 
found it possible to address the factories working on the pre- 
paration of military materials and propose to them to use 
the students of the Institute, who are completely equipped 
to take the place of instructors. The Committee of Mobili- 
sation of the Students’ Energv is ready to place 300 student- 
instructors at the disposition of the factories requiring them. 

Russia.—The new Board of Control of the 1886 Electric 
Lighting Co. (Moscow) has stopped credit to its clients. It 
requires immediate pavment of all debts, threatening to stop 
deliverv of current. This request it explains by the extra- 
ordinarily high price of fuel, immense difficulties in obtain- 
ing machinerv, and the very onerous conditions of the money 
market. 


NEW PATENTS APPLIED FOR, 1915. 


(NOT YET PUBLISHED). 


Compiled expressly for this journal by Messrs. W. P. TuHowPSoN & Co. 
Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


16.143. Methods of and apparatus for producing and distributing electric 
current waves.“ Reimsu Тномѕох-Носѕтох Co., LTD. (General Electric Co., 
.S. A.). November 22nd. 

16.452, © Electric soldering irons." J. С. CLEMENS. November 22nd. (Con- 
vention date, November 21st, 1914, U. S. A.) (Complete.) 

16,164. ' Dynamo-electric machinery." A. C. EBoRALL (Akt. Ges. Brown, 
Boveri et Cie, Switzerland.) November nd. (Complete.) 

16,466. '' Electric contact thermometers.“ R. P. Cosretbo. November And. 


„ * Portable electric and other lamps." С. Н. Herrorp. November 
nd. 

16.471. Method for producing durable galvanic battery cells with zinc 
ancdes and alkaline electrolyte.” J. N. BRONSTED and H. ЕхкЕ and V. 
LUDVIGSEN. November 22nd. (Complete.) 

16.474. Magnetos. J. L. Dioifa. November 22nd. 
September 3rd, 1915, France.) (Complete.) 

16.475. NMagneto ignition systems." ETABLISSEMENTS DE Ютох-Востох Soc, 
ANON, November 22nd. (Addition to 16, 408/15. Convention date, October 
28th, 1915, France.) (Complete.) 

16.476. Alternating-current motors." A. H. NEULAND. 
(Complete.) 

16.479. ‘' Loaded telephone line system." Westers Exrctric Co., (тр. 
(Western. Electric Co., U.S. A.). November And. (Addition to 12,434/15.. 
( Complete.) 

16.492. Metal and carbon filament electric incandescent globe and like 
illuminators." М. STEELE. November 23rd. 

16,495. Ignition and electric lighting apparatus for automobiles.“ WII Ut 
AND BULL, LTD. (trading as St. Martin's Motor Works) AND A. Morlix. Nov- 
ember 23rd. 

16.502. Electric switch appliances." Mavor & Сосівох, Ltp., and W. 
LAWRENCE. November 23rd. : 

16,508. Insulation system for cells and batteries.” K. О. LTO. Nov. 
ember 23rd. 


16.516. Electric batteries." F. J. Beaumont. November 23rd. 

16,534. ‘‘ Centrifugal pumping apparatus," Britis Тномзом-Носвтох Co., 
I. Tb. (General Electric Co., U. S. A.). November 23rd. 

16,540. Electric batteries." E. C. R. Marks (Interstate Electric Novelty 
Co.. U. S.A.). November 23rd. (Complete.) . 

16.550. Teicgraph or telephone line insulator.’ J. B. ALEXANDER. Nov- 
ember 23rd. 

16.565. Clamps or supports for coils or windings when used on electric 
circuits," P. W. ScHOLEFIELD. November 24th. 

16,569. Electric lampholders.” E. Drwuurst. November 24th. 

16.591. Systems of radio communication." British Тномѕох-Носвтох 
Co., то. (General Electric Co., U.S. A.). November 24th. 

16,602. Electric furnaces.” F. CocuLovits. November 24th. (Conven- 
tion date, November 24th, 1914, Switzerland.) (Complete.) 


16,614. Magncto-electric generators." ETABLISSEMENTS DE DioN-Bottos 
Soc. ANON. November 24th. (Convention date, June 17th, 1915, France.) 
(Complete.) 


16,640. Dynamo electric machinery." ELECTRONOTORS, LTD. & E. GREEN 
HALGH. November 25th. (Complete.) 


16,643. *' Electrolytic cells.“ H. C. Jenkins & C. I. Syxpicare, то. Nov- 
ember 25th. 


16,647. '' Electrical connection." Н. G. CockRELL. November 25th. 


16.671. ''.Electro-dynamic brakes for use in connection with printing 
machines." H. V. JAMES. November 25th. (Addition to 596/15.) (Complete.) 


16,692. '* Winding drums for electric wires, cables, and the like." H. F. 
SMITHSON AND CALLENDER’S CABLE & Construction Co., LTD. November 26th. 


16.694. Electric arc lamps." A. Н. RaiLING & A. E. ANcoLp. November 
ber 26th. 


16.695. Electric arc lamps." A. H. Елихс & А. E. ANGOLD. 


(Convention date, 


November And. 


Novem- 


16.721. Vehicles.” British Тномѕох-Носвток Co., Lro. (General Elec- 
tric Co., U.S. A.). November 26th. 


16,730. Apparatus for the electrolytic production of zinc, copper. or other 
metals," M. PrERREUR-LLOvD. November 26th. (Addition to 4,681/15.) (Com- 
plete.) 


16.731. Portable battery lamps.“ С. A. VANDERVELL. November 36th. 

16,753. '*Galvani: batteries." Т. Н. M. Harvey. November 27th. 

16,754. Apparatus for manufacturing the elements of clectric batteries 
and performing like operations." T. H. M. Harvey. November 27th. 

16,765. ''System of, and apparatus for, electrically lighting railway апі 
other vehicles. С. D. PrrERS & Co., Lro., F. C. HriBBERD, and W. Кїхс. 
November 27th. : 


PUBLISHED SPECIFICATIONS. 


1914. 

3,583. Contact BREAKER FOR ELECTRO-MAGNETIC VIBRATING MEMBERS. A. Н. 
Maitre and V. Н, G. Martin. February lith. (February 20th, 1913.) 

21,536. WAaTER-TICHT ELECTRIC BELLS AND THE LIKE. J. Bein. October 20th. 
(March 23rd, 1915.) ` 

22,057. MANUFACTURE OF TUNGSTEN FILAMENTS FOR ELECTRIC INCANDESCENT 
Lamps. F. R. Grote and J. W. H. Reynolds. November 5th. 

22,131. DIRECT-CURRENT DyNAMO-ELECTRIC MACHINES. British Thomsor- 
Houston Co. (General Electric Co., U.S.A.). November 6th. 

23,265. TrRLEGRAPHY. Muirhead & Co. and С. O. Squier. November 9:1. 


22,383. DyNAMO-ELECTRIC MACHINES. J. A. Ruyser. November llth. 


92,549. INTERCOMMUNICATION TELEPHONE Systems. C. B. Kersting. Novem- 
ber 14th, 
22,868. ELECTRICAL Retays. Н. G. Barwell, W. Judd, and Eastern Tele- 


graph Co. November 2]st. 


1915. 


1,893, ELECTRICALLY-HEATED FLUID-PRESSURE BOILER. 
February 6th. (Patent of addition not granted.) 

2,036. PORTABLE Dry Battery ELTCTRIC Torcnes. M. H. Goldstone. Febru- 
агу th. (May 4th, 1915.) 

2,289. GRIPPING OF ELECTRIC CABLES AND THE LIKE. W. T. Henley's Teie 
“raph Works Co. and H. Savage. February 12th. 

2,349. METHOD or ESTABLISHING A VoLTAIC ARC BETWEEN ELECTRODES NOT 15 
Contact. F. C. Ucar. February 18th. 

3,326. SECONDARY ELECTRIC BATTERIES OR ACCUMULATORS. 
March 2nd. 

3,837. ELECTRO-MAGNETIC SWITCHES. 
Manufacturing Co.). March 10th. 

4,561. PRESSURE-OPERATED ELECTRIC Switches. Igranic Electric Co. (Cutier- 
Hammer Manufacturing Co). March 23rd. - 

5,001. ELECTRIC Motor CONTROLLERS. Igranie Electric Со. (Cutler-Hamm.: 
Manufacturing Co.). March 3lst. 

6.098. ELECTRIC GEN ERA TIN SET. А. Collet. April 23rd. (April 30th, 1913. 

9.411. ELFECTRICALLY-OPERATED BELLS, Е. Kilner. June 28th. 

10.130. ELEcTRICALLY-CONTROLLED ELECTRIC Circuit ВкЕАКЕКВ. British West- 
inghouse Electric, & Manufacturing Co. July 12th. (July IIth, 1914.) 

10,131. ARRANGEMENT FOR SUPPLYING ELECTRICAL ENERGY TO DIRECT-CURRENT 
FI CTI Motors. British Westinghouse Electric & Manufacturing Co. Juss 
12th. (July lith, 1914.) 

10,604. ELECTROLYTIC CELLS. H. R. Nelson. 
1914.) 


G. E. A. Holdsworth. 


N'. S. Naylor. 


Igranic Electric Co. (Cutler-Hammer 


July List. (August Irth. 


— ————— —ʃ. 
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SCIENCE AND THE NATION. 


NOTHING in our social organisation is more incom- 
prehensible to the man of scientific training and 
pursuits than the indifference which is manifested 
towards the nature, potentialities, and purposes of 
scientific culture by the great,mass of the people of 
this country. Having himself tasted the delights of 
the search for truth and the endeavour to promote 
the progress of mankind, be it in the humblest capa- 
city, he sees the world with different eyes, from a 
new point of view; and not as a contemptuous 
Pharisee, but as the brother of all humanity he wishes 
all to share in the riches which he has: discovered. 
But it is given to few to cast their knowledge in a 
form attractive to the public; Faraday, Tyndall, 
Huxley, Ball, and some others were able to do so, 
but the gift is rarely met with nowadays, and partly 
in consequence of this the people display even less 
interest in science to-day than they did 20 or 30 years 
ago. We do not blame the modern teachers for 
their inability to emulate the genius of the great men 
of the past; if they have not the gift of popular ex- 
position, they are undoubtedly well able to enthrall 
the minds of those who came to their lectures pro- 
perly prepared to assimilate their teaching, and fired 
with the desire to learn; it is not the want of teachers 
that we suffer from, but the lack of learners. | 

No one who has observed the popular tendencies 
during the past quarter of a century will deny that 
there has been plainly manifest a craving for amuse- 
ment and frivolity, for slothful ease and “nona! 
pleasures, a drifting away from the spiritual towa 
the material. A similar phenomenon marked the 
days of the decline of the Roman Empire, when the 
populace demanded '* Bread and games,” and cared 
for nought but the gratification of their various appe- 
tites, while destruction crept upon them. Not that 
we anticipate a similar fate for this gracious realm— 
absit omen but we see in this tendency to unre- 
strained enjoyment the symptoms of decay, which, 
if not arrested, would undoubtedly destroy the 
nation. 

From this point of view, we may be thankful for 
the war—the knife which, clumsily and brutally ap- 
plied by a jealous rival in the hope of achieving our 
destruction, bids fair to accomplish our salvation by 
awakening us to our danger and ending the too easy 
prosperity which was lulling us to slumber. It is à 
sharp medicine, as King Charles said of the axe- 
but desperate diseases need desperate remedies. 

Now, there are many reasons which induce us to 
hope that one of the greatest benefits that we shall 
derive from the war will be the adoption of a new 
attitude towards science by the nation. Hitherto 
there has been a tendency to look upon a man en- 
gaged in scientific pursuits as unpractical, absent- 
minded, and aloof from the world of affairs; but those 
who harbour this unjust impression are gravely in 
error. We are fortunate in having amongst us many 
men in the front rank of scientific progress—whose 
work has attained a world-wide reputation amongst 
those who are in a position to appreciate its worth, 
and who are full of vigour and eagerness to serve 
their country. They recognise that in the present 
crisis of our fortunes their special qualifications for 
research mav and should be utilised to the utmost, 
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and they are anxious to seize the opportunity of pro- 
moting the welfare of the nation. Many of them 
have, ın fact, devoted thein talents to the national 
service from the commencement of the war, and the 
Government, after long delay, has realised the neces- 
sity of mobilising our scientific forces with a view 
to making up for lost time and engaging our enemies 
upon their own ground. While the Germans are pre- 
eminent in the application of scientific method to the 
needs of industry, they are by no means noted for 
initiative or creauve ability, of which we have no 
lack; they are, in fact, but uninspired plodders, and 
if we utilise our resources with sound judgment and 
efficiency, we need not fear defeat. | 

Unfortunately, we are governed by a coterie of 
lawyers, whose whole training has been utterly 
divorced from science, and who are inherently in- 
capable of appraising the merits of a scientific dis- 
covery or the capabilities of scientific men. Only by 
the most strenuous efforts of such men as Sir William 
Ramsay was the importance of withholding cotton 
from Germany brought home to the nation, and their 
efforts would have been of no avail without the 
powerful assistance of the Press. But a few weeks 
ago a prominent member of the Government an- 
nounced as a mew discovery the fact that glycerine 
was derived from oils and fats. Labouring under 
their life-long prejudice against all physical science, 
a prejudice that was implanted in their minds at 
public schools controlled by literary men to whom 
science was anathema, and hugging the delusion: that 
science is unpractical—whereas it is essentially the 
most practical form of knowledge—our rulers 
organise an Advisory Council and place it under the 
control of executive officers who, with the best will 
in the world, are nevertheless hopelessly unable to 
administer a scientific department with any approacli 
to efficiency. With sublime assurance, however, the 
politicians consider themselves qualified to take 
charge of any Department of State without previous 
training, and flit from the Board of Trade to the 
Exchequer, from the War Office to the Woolsack. 
or from the Post Office to the Department of Agri- 
culture, with equal ease and incompetence. Surely 
itis high time that our methods of Government were 
drastically reformed. At the present moment we 
have a Labour representative at the head of the 
Board of Education—which, like the Board of Trade. 
and the Local Government Board, is an unreal body 
that never meets. 

Whether in the absence of a complete change of 
system in the appointment of our governing body 
it will ever be possible to bring about that funda- 
mental reform in the utilisation of science for the 
benefit of the nation that is so urgently necessary, we 
do not know; but we are sure that the mere appoint- 
ment of advisory councils, inventions committees, 
etc., will never take us very far in the desired direc- 
tion. What is required is a change of attitude on 
the part of the nation as a whole. Our leaders 
unblushingly declare that they only follow public 
opinion; it is the latter, therefore, that must be 
first reformed, and in effecting this object the Press 
can render invaluable assistance. In an interesting 
address delivered in October last, Prof. Fleming 
drew attention to the question, and pointed out that 
we had still made scarcely any progress towards the 
creation of a disciplined army of scientific workers, 
and urged the formation of committees of scientific 
specialists to guide and instigate research, the read- 
ing and discussion of papers on problems of the 
moment by our engineering and other societies, and 
generally the promotion of a higher efficiency in all 
our operations. We have said good-bye now and 
for ever to those easy-going amateur British methods 
which have held us in the past." Let this be our 
watchword—let us be stfenuous and unwearied in 
furthering the scientific education of the nation; let 
us think less of our individual interests and more of 
the immense power of co-operation and mutual aid. 


Copper. the tone of the standard copper market 


owing to the gloomy outeide conditions, and to the fact 
that an anxiety to realise paper profits manifested itself, 
The downward movement in prices in the speculative medium 
naturally affected the position of consumers, who, as soon 
as they thought they could detect growing weakness in the 
position, abstained from buying. Consequently, there has 
been less new business booked on this side, although con- 
sumption is proceeding at a remarkable rate. A new 
feature which has developed has been the refusal of the 
authorities to permit any shipments of standard copper 
abroad. The reason for this is to be found in the sub- 
stantial reduction which has been «ffected in the holdings 
of rough metal here during the last few months. So long 
as there was a sufficiency of standard copper to provide for 
the reasonable requirements of consumers in this country 
the authorities were not unwilling to allow exports from 
here to America on an undertaking being given that the 
refined material should be brought back to this country, but 
this is no longer regarded as good policy owing to the 
smallness of the stocks now available here. 

There is no change in the position of the leading pro- 
ducers, who, in fact, show remarkable firmness all round. 
There is a tendency to believe that American production is 
barely equal to the huge war demands combined with the 
growing domestic consumption across the Atlantic for 
general purposes, but the latter is bound to be affected 
sooner or later hy the excessively high prices ruling, though 
the same consideration does not apply in so far as war 
requirements are concerned. Producers are very well sold, 
and, indeed some of them have nothing to dispose of 
now for the next two or three months except possible odd 
parcels. The tone has been a shade easier, perhaps, so far 
as refined copper is concerned, but this appears to be due 
to nothing more serious than a ‘disposition on the part of 
second hands to realise a portion of their holdings which 
shows them very substantia) profits. 

Buying lately has been of a less aggressive character, con- 
sumers on both sides of the Atlantic appearing rather to 
have satisfied their needs for the time being, and to be 
disposed to hold their hands pending some fresh develop- 
ment in the general situation. There has been some 
interruption in the supply of rough copper to the American 
refineries, and this would appear to have been the founda- 
tion for the spurt in prices which lifted electroin New York 
to 20c. per lb. f.o.b, and in this country to £99 a 
ton c.i.f. 

There was rather a nasty labour outbreak at one of the 
largest refineries there which caused an entire suspension of 


operations for about a couple of weeks, and this completely 


frightened buyers, while the supplies of material available 
fór treatment at the refineries were likewise cut down 
owing to fresh trouble in Mexico, and to the continued 
strike in Arizona which closed down practically the entire 
copper production of that State. Important modifications 
have, however, now occarred in Arizona and Mexico, while 
the strike at the refinery alluded to proved of comparatively 
short duration. Work is proceeding at full tilt in all 
directions of the American copper trade. 


EEE? Users of machine tools have been some- 

M Ее RR what mystified by the recent Royal Pro- 
clamation prohibiting the importation of 

these appliances into the United Kingdom, except under 
licence from the Board of Trade, as from December 21st 
next. At first glance it is difficult to reconcile this restric- 
tion with the extraordinarily heavy demand for machine 
tools from firms engaged upon munition work, and the 
avowed difficulty of sellers in coping with this demand. An 
investigation of the causes which led to the step, however, 
discloses a remarkable state of affairs. Throughout the 
country many small firms, which were formerly unknown in 
the tool trade, have suddenly come into existence, and have 
been importing second-hand machine tools and selling them 


THERE has been some irregularity in 
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at inflated prices. The tools in question have invariably 

proved faulty, and such inconvenience was caused by this 

as to attract the attention of the authorities, with the result 

that the Proclamation now issued restricts the importation 

E ш tools, except under licence from the Board of 
е. 

These licences will only be granted to firms which 
were established in this country not less than two years 
before the outbreak of the war, and whose turnover amounts 
at least to £10,000 per annum. Imports licegces will be 


granted to firms. satisfying these requirements subject to ' 


the condition that the tools shal) not be sold to users at a 
pet exceeding 18} per cent., or in the case of transactions 

ween one merchant and another, at a profit exceeding 
10 per cent. The effect of this arrangement will be to 
eliminate the small and irresponsible trader, and to limit 
the business to reputable and experienced firms. The sale 
of second-hand machine tools is likely to be affected very 
considerably by the restriction, but, on the other hand, it 
is expected that business in new tools will be stimulated. 
The prohibition does not apply to hand tools. 


Nationalisation ТНЕ question of the establishment of a 
of Electricity Government monopoly of the supply of 
Supply electricity in Germany was raised inci- 

in Germany. dentally on November 24th at a meeting 
of the Berlin Electricity Works Co, when Dr. Walter 
Rathenau, criticising certain figures adduced on bebalf of a 
minority of the shareholders with a view to showing the 
great future prospects of the undertaking in its new 
sphere of activity, stated that the estimates had no founda- 
tion, especially having regard to the monopoly endeavours 
of the Government. Apparently this reference applied to 
the Imperial Government, or rather to that of Prussia, as at 
least two of the Federal States propose to act independently 
on their own account, one being an entirely new scheme, 


and the other the development of a project which has been 


under consideration for a. long time past. The former 
relates to the kingdem of Saxony, and information con- 
cerning it is contained in the Address from the Throne at 
the opening of the Saxony Parliament on November 11th. 


It was therein stated that the supply of electricity in the 


kingdom urgently needed to be consolidated and unified, 
and the Government had therefore decided itself to take in 
hand an undertaking of such great importance to the whole 
national economy, and the impending introduction of a Bill 


for this purpose was foreshadowed. The second instance 


refers to Bavaria, where the Ministry of S:ate placed before 
the Finance Committee of Parliament on November 23rd a 
detailed report on the position of the work for the establish- 
ment of the Walchen Lake works for the supply of elec- 
tricity to the whole of Bavaria. The report is based upon 
the information furnished by Imperial Councillor Maller, 
and the Ministry endorses the suggestion that the most 
appropriate site for an embankment installation is near 
Krünn. It is proposed to form a special company under 
the title of the Bavaria Works, to carry out the project, 
which also provides for a combination of the large power 
works in Rhenish Bavaria. The overland and large power 
stations already existing in Bavaria, together with the elec- 
tricity works in towns and communal supply districts, come 
into consideration as customers for the new works. It is 
estimated that the Bavaria Works, which will have a feeder 
network at 100,000 volte, will have to expend £1,550,000 
on the network and accessory plant, of which one-half will 
be raised by a loan bearing a fixed rate of interest, whilst 
the other balf will form the company’s working capital. 
The proprietors will be the State, the overland central 
stations, the towns—which will be able to participate at 
least for the amount of the capital expenditure which they 
will not have to incur for extensions of their own generating 
stations—and the firms entrusted with the establishment of 
the network, who will be interested to the extent of a 
portion of the constructional expenses devolving upon them. 
It is calculated that with a total annual consumption of 
680,000,000 Kw.-hours, which will be reached in the next 


10 years, a yearly saving of £210,000 will be effected uby 
the consolidation of interésts in the Bavaria Works,“ as 
compared with individual supply from independent gene- 


rating stations. The interest of the Government in the 


scheme is of a twofold character. In the first place, it is 
hoped by its successfal completion to afford important. 
advantages, through a cheap supply of light and. power, to 
industries and agriculture, which are expected to develop: 
after the war; and, secondly, it is calculated that the 
hydro-electric works, of which the Gustav Works now in 
progress at Dettingen is a preliminary example, will also be- 
available in connection with the conversion of the Bavarian 
State railways to electric traction. It is intended, if sanc- 
tioned by Parliament, to begin the undertaking immediately 
on the conclusion of peace, as negotiations are already 
proceeding for this purpose. | 


IN our “Correspondence” columns 
to-day Mr. C. Turnbull raises a point of 
considerable importance with regard to 
the teaching of the metric system in our elementary schools. 
Impressions gained in childhood are apt to endure through- 
out life, and nothing could be more detrimental to the 
popularity of the metric system than to have it made the 
subject of abstruse and puzzling problems by misguided 
teachers. Rarely indeed would anyone require to convert 
from one system to the other; and when conversion was 
absolutely necessary, it would be effected with ease by 
means of the admirable tables which are available. We 


The Decimal 
System. 


can quite imagine that if * teaching the metric system is 


taken to mean arithmetical gymnastics, irreparable harm 
will be done to the opinions of the rising generation. Asa 
matter of fact, the true teaching of the system would 
involve not more than a morning’s work—there is so little 
to learn. 

With regard to M. Planchon’s letter, while we appreciate 
the ingenuity of his proposal, we maintain our view 
the English sovereign must on no account be interfered 
with. It has been for centuries our standard coin, and is 
known throughout the world, while all our statistics have 
been recorded in terms of it; we must not touch the pound! 
We do-not agree that with the pound and shilling we caa 


` form a decimal system ; the retention of any multiplier other 


than 10 is absolutely fatal to the simplicity of the system. 
In our view the pound, florin, and mil (or modified 
farthing) are the essential coins, and all the gold and silver 
coins now in circulation would be. entirely unaffected ia 
value. 

We may add that just as the French centime and the 
German pfennig are coins too small in value to be of prac- 
tical use, so the ,jsth of а shilling would be a merely 
nominal coin, whereas the mil, being practically equivalent 
to the present farthing, would probably enter into circu- 
lation on ite own merits, as at present. 

Our contemporary the Contract Journal, in further com- 
menting on our recent articles, whilst adopting а compli- - 
mentary tone which we cordially appreciate, is unfortunately 
unable to agree that the adoption of metric measures and 
decimal coinage in this country has much bearing on our 
foreign trade. Bat, in order to prevail in the stress of 
modern competition, we must neglect nothing that will 
strengthen our arms or reduce our coste, and there is no 
doubt whatever— pace our contemporary—that under our 
present system of £ s.d. в vast amount of clerical labour 
is absolutely wasted. We cannot afford to waste it. But 
our manufacturers cannot cut loose from it unless everyone 
else does too. And as regards the metric system, here 
again we cannot use both ; efficiency can only be attained 
by the employment of a single universal system. 

The essence of economical manufacture on the great scale 


is to be sure of your home market first, and send your 


surplus abroad; and if the surplas must be metric, the 
whole must be. In short, the adoption of the metric system 
at home is the necessary preliminary to its adoption for 
export, and we entirely dissent from the view that its advan- 
tages “ сап be obtained by individual effort.” 
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` А NEW ZEALAND HYDRO-ELECTRIC 
SCHEME. 


Ir is not usual to of a power scheme over 2,000 ft. 
above sea-level, but there is such a one on the main trunk 
line in New Zealand, at a rising borough called Ohakune, 
which a few years ago was only a bush settlement. Ohakune, 
like many other towns in New Zealand, is situated close to 
a river, the Mangawbero, which, it was discovered, had 
enough fall for producing a sufficient supply of electricity 


for lighting and power purposes to meet the requirements of 


the town for some years to come. 

A low rubble dam was thrown across the river, and the 
water diverted through a screened regulating gate into the 
flume, which conveys it to the power station, less than half 
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POWER STATION AND PIPE LINES, OHAKUNE, 


a mile distant. The flume has a fall of 1 in 1,200 
throughout its length, and is constructed principally of 
concrete. Where the flume crosses under the roads it has 
been roofed over with ferro-concrete, and where it is carried 
over creeks or on artificial fillings timber flaming has been 
used. 06v 

: At the extreme end of the fluming the water enters the 
forebay ; this is designed with a long spillway capable of 
taking all the water the flume can, carry—viz., the equiva- 
lent of 250 H.P. When the turbines are not in use, the 


FoREBAY SCREENS, SPILLWAY AND POWER STATION. 


water discharges over the spillway into the underground 
tail-race leading into the river. The forebay is fitted with 
a sludge valve, which can be used for discharging into the 
ail-race any silt which comes down the flame. Screens are 
also provided for ho'ding back any déóris which might 
injure the turbines. From the forebay two penstocks of 


riveted steel, each 27 in. in diameter, convey the water to 
the turbines in thé power house below, and provision has 
been made for the installation at a later date of a stand-by 
unit. | | 
The present plant consists of two reaction Francis-type 
turbines, made by Messrs. Boving & Co., each capable 


CONCRETE FLUME WITH TRUCK RAILS INSIDE, 


of giving 100 в.н.р. under a total head of 40 ft. with a 


normal speed of 600 R. P. u., and each is controlled by a 


Boving patent automatic oil-pressure governor guaranteed 
to control the turbines with a momentary variation of speed 
not exceeding 3 per cent. with 25 per cent. change of load, 
6 per cent. with 50 per cent. change of load, and 15 per 


cent. speed variation with full load thrown on or off. The 


fly-wheels are of cast steel, proportioned to prevent a 


pressure rise in the pipe-line exceeding 40 per cent. of the 


normal, when full load is suddenly thrown off the turbines, 
Each turbine is coupled through a 
flexible coupling to a 60-K.v.A., three- 
phase, revolving-field alternator, generat- 
ing at 2,400 volts and 50 periods. These 
-alternators are star-connected, with the 
neutral terminal earthed. Ап exciter 
is direct-coupled to each shaft. The 
alternators, as well as the switchgear and 
instruments, were manufactured by the 
British Westinghouse Co. 
The switchboard is fitted with all 
necessary instruments for indicating the 
current supply, and the machinery is effec- 
tively protected by Westinghouse light- 
ning-arresters placed on the wall behind 
the switchboard ; isolating switches are 
also fitted to the outgoing feeders. — 
An ideal natural storage of water is 
available with the expenditure of very 
little capital. This consists of diverting 
the Mangawbero into an extinct crater 
(for Ohakune is surrounded by mountain- 
ous country) situated a few hundred 
yards upstream from the intake. 
The power-house building is about 
50 ft. long by 24 ft. wide. The foundation walls are im 
concrete raised 2 ft. 6 in. above the ground-level, and the 
superstructure consists of a timber framing lined inside and 
outside with Poilite. 
The main streets of the town have been reticulated for 
private and street lighting. The poles used throughout are 
of natural round Australian ironbark, the cross-arms being 
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of best North Island Rata. The reticulation system: is fed 
at 230 volts for lighting and at 400 volts for power, from 
one 20-KW., two 10-KW., and a 5-Kw. transformer, mounted 
on poles at different parts of the town. A large number of 
street lamps, each of 50 C. P., have been provided. The 


PIPE LINES AND FOREBAY. 


brackets used are of very neat design, with special reflectors. 
The Borough Council is assisting ratepayers who are not 

in good financial circumstances to instail their pre 

on а monthly time- -payment system; the Council raised 


INTERIOR OF POWER STATION, OHAKUNE, NEW ZEALAND. 


a loan of £9,000 for the purpose of installing the plant. 
On account of the height at which it is situated, and other 
unique features, the scheme has attracted considerable 
attention. It was designed and supervised by a well-known 
firm of New Zealand electrical engineers, Messrs. Turnbull 
and Jones, whose representative in the scheme was Mr. 5. 
Blackley. 


BRITISH INDUSTRY AFTER THE WAR. 


IN his Presidential address to the NORTH-EAST Coast INSTITU- 
TION OF ENGINEERS AND SHIPBUILDERS, Mr. H. B. Rowell, after 
discussing some of the engineering features of the war, referred to 
the industrial situation, and remarked that the position would be 
very serious at the conclusion of the war. 

The ignorance in which the country had been kept, the courtier- 
like deference of the Government to labour, the high rates of 
wages, defiance by labour of supervision, demoralieation caused by 
unmoral methods of payment, excessive overtime, night and 
Sunday work with their accompanying abuses, had all combined 
to produce a condition of affairs which could not possibly continue. 

Taking the most favourable assumption that victory came to 
us and our Allies, the relative position of this country and her 
competitors after the conclusion of peace would not necessarily be 
to our advantage. We should go into the commercial arena with 


labour costs much higher than at any time in our history, and 
probably at a great disadvantage from the point of view of delivery 
and internal industrial troubles; while Belgium, Germany, and 
Austria, in the throes of industrial etarvation, and with favourable 
labour conditions from the point of view of competition, would 
set to work more methodically and resolutely than ever to recover 
their positions in the markets of the world. 

For a number of years workmen had been incod éd to believe 
that, as regards production, their interest was divergent from that 
of their employers, and that the former conld best be served by 
limiting the amount of work done in a given time. Since the war 
began loyal efforts had been made, especially by those of the men's 
leaders who had visited the fighting line, to suspend the influence 
of this teaching, but the success attending these efforts had been 
far from complete. It had never yet, apparently, occurred to these 
men that the amount of money a man could receive in wages could 
only be a proportion of the value of the work he turned out, and 
that it was not likely to be increased in the long run by limiting 
the output of the individual workman. 

With the value of the annual output per man in American works 
about two to three times that in this country, and the use of 
machinery per head showing a similar ratio, it seemed that 
increase of output indicated the direction in which we must look 
for the salvation of our industries and the increased welfare of our 
men. 

It was absolutely essential that the men should be brought to 
see that their first interest was the fostering of the industry by 
which they lived, and that the limitation of output was a fallacy 
which had done more than foreign bounties and Proteotion to 
foster shipbuilding abroad. Increase of output and economy of 
production reacted on each other, and the interest of employer and 
employé in both was inseparable. 

However the war might end, it would have one outstanding 

result—a marked change in the attitude of all departments and 
sections of the Government towards the trade and manufactures 
of this country, and towards education as bearing on these; it Was 
quite comprehensible that the political re- 
presentative of this country might consider 
that he could not properly assist a particular 
British subject to secure an order, but it was 
wrorg that he should not realise that it was of 
first importance that the country he repre- 
sented should secure it. 

The work which was being done by the 
new Ministry of Manitions, aided, as it was, 
by business men, had served, apart from its own 
functions, to draw attention to the urgent 
need of the establishment of a Ministry of 
Commerce, which would protect and encourage 
both home and foreign trade. If the organisa- 
tion were carried on by business men on 
business lines, the advantage would be incal- 
culable. 

He advocated very strongly that greater 
effort should be made in the direction of pro- 
viding for a more prolonged general education, 
specially avoiding the serious error of dis- 
carding the study of all subjects which did 
not appear to have essential connection with 
the profession in view. To build high it was 
necessary to start with a broad as well asa 

deep base, and while such a method placed the 
student at a disadvantage in his early twenties, 
it should, other things being equal, enable him 


whose field of knowledge was less broad. 

The complete absence of any consideration 
of the cost of production both in technical 
colleges and technical institutions, and its 
insuffücient consideration in works except by the more highly 
placed officials and а в staff, were circumstances which 
required prompt rectification, in the interests of our national in- 
dustries. An :c»urate appreciation of cost came one day to most men 
who occupied leading positions in works, but it should be ensured 
at a much earlier stage in the career by education and early train- 
ing in business, because it was only by the man of technical 
and scientific attainment that the most efficient use could be 
made of it. 

Speaking as a technical man, and with a full appreciation of the 
high aims and achievements of technical men, he unhesitatingly 
advocated that not only should our technical colleges deal in their 
curricula with stch questions as the relation of design to cost, and 
of cost to production, buti that all technical institutions should, 
subject to proper control, open their doors to the reading of papers 
dealing with these subjects, 


Good News from Mexico.—An American Consular 
agent reports better conditions on the Mexican border. He 
says: — The situation in the Piedras Negras Consular district is 
much improved ; in fact, fighting has become a thing of the past. 
The passenger, freight and other trains of the Mexican National 
Railroad are operating daily to and from southern points without 
molestation. Many Americans and other foreigners are croseing 
the International Bridge daily (date of writing November 6th) e» 
route to their homes in the interior with a view to again settling 
down to work and rebuilding their businesses. Those coming out 
say conditions are becoming better each day. 


later to out-distance rapidly those competitors 
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MULTICORE CABLES. 


By "COMMERCIAL." 


{x the construction of multicore electric cables of one type 
or another, it is often desirable to employ some means of 
easily distinguishing core from core, or pair from pair. The 
‘mest general methods are by the use of coloured cotton lap- 
pings, and coloured tapes of paper or cotton. Cotton lap- 
pings are mainly used on telephone cables, in which unvul- 
-canised rubber, silk and cotton form the insulation. The 
number of cores in such cables may run into hundreds, and 
it would be scarcely possible to make the cores distinguish- 
able without the use of coloured cotton, in single or “ self“ 
Colours, in double, or in triple-colour combinations. In the 
case of pair cables one colour is used throughout on one 
core of each pair, and combinations of two or three colours 
on the other core. Occasionally also, in lieu of coloured 
tapes, cotton lapping is used on the cores of small vulcanised 
rubber multicores, over the grey tape. Generally, however, 
coloured proof tapes are used on vulcanised rubber multi- 
cores for distinguishing purposes, and usually on bitumen 
. cables, though some makers omit tape from the cores of the 
latter class. If the single colours available are insufficient 
two are put on in parallel, each half the width of the ordinary 
single colour tape, thus producing a spiral striped effect. 

he use of coloured papers is confined to paper insulated 
power cables, and dry cores; in the latter case, sometimes 
accompanied by a whipping of cotton. The range of colours 
is necessarily more restricted than in the case of cotton, and 
the number of combinations of colours is correspondingly 
leas. Also where two colours are used, they are put on in 
succeeding layers, and not in parallel strips as in the case of 
cotton tapes. 

In this connection it may be interesting to ascertain, 
when given a number of colours, how many two-or-three- 
colour combinations may be obtained from them. It is 
found that the number of cores which can be coloured with 
single and two-colour combinations is equal to the sum 
of the numbers of the colours. That is, where three 


colours are used, (1 + 2 + 3) cores can be coloured; or 


where N is the number of colours used, 4 N (N + 1) cores 
may be coloured by the use of N single colours, and all 
ee combinations of two colours obtainable therefrom. 

hus, 8 colours will give 4 (8 + 1) or 36 cores, made up 
of 8 cores with one colour, and 28 cores with two-colour 
combinations. 


The numbers of combinations made by the use of three | 


colours are rather more difficult to find by formula. On 
working out several examples, however, it is found that they 
are expressed in an irregular progression of the terms: 
1; 1+(1+ 2); 11 (1 ＋ 2) + (1+2 +3); &,, 


i.e., for 3 colours : 1 triple. 
„4 „ 17 (1 + 2) triples, 
„ 9 „ T+ (1 + 2) + (1 + 2 + 8) triples. 
„эб „ IT (172) T (11273) T (1+2 
+ 3 + 4) triples. | 
u^ ж 1+(1+2)+(+2+3)4+(1+2 


+34+4)+(1+24+34+445) 
- — triples. 

So that with the self colours singly, and the triple com- 
binations, in all, 3 colours will serve 4 cores, 4 colours, 8 ; 
5 colours, 15. Tabulating the results gives the following 
figures : — 


| Belf-colours | 


Self colours Self-oolours ` 
No. of colours. + 2-colour + 8-colour + 2oolours + 
combinations. ‚ combinations. | 3 colours. 
көш r FCC i pe VSS, 3 | 
2 3 — ] 3 
3 6 4 | 1 
4 10 8 | 14 
Б 15 15 25 
6 21 26 41 
7 28 42 63 
8 36 64 92 
9 | 15 93 129 
10 55 130 175 
11 | 66 116 231 
12 78 232 298 
13 | 91 299 ' 377 
14 | 105 378 469 
15 120 470 | 575 


In making out a list of colours and combinations, the 
self colours must first be placed in a definite order and 
numbered, and such order must be strictly adhered to in 
working out the combinations. All possible two or three- 
colour combinations of No. 1 are then found, and so on, 
care being taken always to work forwards and not refer to а 
back or earlier colour. This precaution is necessary to 
avoid duplication of any set of colours. Following on after 
the numbers allotted to the single colours the combinations 
should also be numbered, as this will simplify the use of the 
list in practice. 

The table shows how large & number of cores can be 
made distinguishable by means of a few colours, and it can 
be further extended if necessary by using different, shades of 
some of the colours. 


CORROSION OF STEEL SMOKESTACKS. 


By R. I. ELKIN. 


THE discovery that a number of steel smokestacks throughout the 
country are corroding at an alarming rate aroused much 
interest among central-station companies, insurance interests and 
others. A superficial inspection of the exterior of many of these 
stack: indicates that they are apparently in a satisfactory 
condition, but when scrutinised on the inside it ia found that 
disintegration in many cases is proceeding rapidly. Of the stacks 
examined a few were lined, and these were free from attack. 
Those without any lining whatever were, however, deteriorating 
in practically every case. 

А steel stack will corrode on the inside and on the outside, but 
this fact appears to have been overlooked in many instanoes, for 
protection has been given the exterior while the interior has been 
ignored, although internal corrosion is by far the more serious of 
the two. Corrosion of the outside of a stack is due in part to the 
elements and in part to acids and sulphur fames, which attack 
steel quite rapidly in the presence of moisture. An inexpensive 
way to prevent corrosion is to paint the steel with a suitable 
pigment. The conditions affecting a smokestack are similar to, 
but much more severe than, those existing round other steel work, 
bridges, &c., on account of the atmospheric conditions and the 
rather high temperatures—a combination most favourable to cor- 
rosive action. The painting should be thorougb, and not less than 
two coats should be applied, otherwise the pinhole abrasions in the 
paint and uneven coating may give a covering which is not 
completely protectinz. To obtain the benefits of painting it 
should be done regularly, the frequency depending upon local 
conditions. About every two years suffices in average cases. 

It is a less simple matter to prevent corrosion in the interior of 
& stack, and one which will cost more than outside protection, 
because the hot flue gases direot from the fires must be contended 
against. These gases are extremely corrosive, and will cause rapid 
disintegration of the steel if preventive means are not taken. 
The corrosion is due almost wholly to the flue gases containing 
moisture, which condenses against the comparatively cool walls of 
the metal stack. The condensate thua precipitated consists largely 
of sulphurous acid, while there are always present the deleterious 
effeots of carbon-dicxide gas, which attacks steel in the presence of 
moisture. The remedy for corrosion on the interior of a stack is to 
protect the metallic wall from the acids and gases by lining it with 
firebrick. This lining should be carefully laid, care being taken 
that no airgap exists between the lining and the metallic wall, 
otherwise the corrosion will take place as fast as, if not faster than, 
when no lining is used. The intervening space between metal and 
brick should be filled in completely by grouting with cement. 
The lining should go the full height of the stack, because with 
unlined stacks it has been found that the upper rings corrode 
faster than the lower, owing, no doubt, to the greater condensation 
at the top of the stack. 

One of the things most conducive to corrosion is to take an 
unlined stack out of service from time to time, even for short 
periods, Experience, however, seems to indicate that allowing а 
stack which is properly lined to stand idle has little effect upon 
corrosion. This is а great advantage to steam plants operating in 
connection with hydro-electric plants where the water supply is 
erratic or insufficient at all periods of the year. rther 
advantage of lining a stack, besides that of protecting it and 
thereby prolonging its life, is that the radiating losses through the 
metallic walls are very materially reduced, thus improving the 
draught.— Electrical World. 


The German Cable Makers’ Syndicate.—It is reported 
that this syndicate, which would nominally expire with the 
current year, has been prolonged until April 1st, 1916. The 
syndicate has been provisionally extended several times since the 
outbreak of the war, and it is not intended definitely to renew it 
during the continuance of hostilities. 


Vol, 77. Мо, 1,986, Рвонывив 17,1915] THE ELECTRICAL REVIEW. 


775 


ELECTRICAL DEVELOPMENT IN GERMANY 
AFTER THE WAR. 


‘THE magnitude of the prevision which has characterised Ger- | 


many's preparations in almost every direction for the conduct 
of the present war is to be emulated on a smaller scale 
during the. course of this world-conflict by the exercise 
of foresight regarding the supply' of electricity after the 
conclusion of peace. lt is contended that electricity will 


then play an important part in a double sense in connec- . 


tion with the reorganisation of the economic conditions in 
that country. In the first place, it will have to be substituted 
for other lighting agencies and forms of power in industries 
and agriculture to a far greater extent than hitherto, and the 
larger extension of the use of electrical energy will, it is held, 
represent the supersession of foreign materials and an 
economy in the national sources of energy. "The second point 
is that the State, according to former and recent indications, 
intends to utilise this eource of power for national pürposes, 
and from this standpoint Gustav Siegel discussed the subject 
a few months ago in the Preusstsche Jahrbucher. 
opinions expressed by the author are not only of importance 
and interest, both from a general point of view and from 
that of the competitive capability of Germany in the future, 
but they gain increased value from the fact that the funda- 
mental idea underlying them was approved by Dr. Emil 
Rathenau (now deceased), in a preface attached to a reprint 
of the article from the journal in question. 

The development of electricity in Germany has eo far been 
divided into three stages. The first, which extended to 1890, 
was that of technical and economic experiment; the second, 
which ended with 1900, was the period during which local 
works were erected and electric motors were introduced into 
minor industries; and .the third has been characterised by 
the expansion of overland central stations so that lightin 
and electric power are becoming general in industries an 
agriculture. In addition to the participation of local autho- 
rities, provinces, and States in the supply of electricity from 
overland stations, chiefly for the purpose of supervision, the 
co-determination of conditions of supply and the adoption of 
guiding principles for dealing with dietant districts, the States 
of Prussia, Bavaria, and Baden have included within the 
scope of their activity the utilisation of water powers, the 
erection of main transmission lines, and the operation of these 
works, As to the further intervention of the State, the 
author considers that this is necessary so as to secure way- 
leaves in order to be able to install networks at compara- 
tively low cost by overriding the arbitrary demands of indi- 
viduals, and also for the establishment on a grand scale of 
generating stations directly on the site of the production of 
coal, and the location of water powers and peat moors, and 
the interconnection of these stations on a uniform plan by 
the erection of a high-tension network over the whole of the 
empire. This, then, is the principle of the scheme, which 
naturally raises various questions in connection with the 
extent of the present and the prospective supply of electricity. 

The total capacity of the generating stations engaged on 
furnishing electrical energy to the public is stated to have 
amounted to 9,000,000 kw. in 1913, and that of the private 
and individual installations with their own generating pane 
was 8,000,000 Kw., whilst the total consumption for hghting 
and power purposes througbout Germany is estimated to have 
been 30,000,000.000 Kw.-hours, to which has to be added a 
further 10,000,000.000 xw.-hours used for railway purposes. 
Although these figures are enormous, it is calculated that 
they would be doubled in the course of ten years, and that 
one-half of the quantity then consumed—40,000,000,000 xw.- 
hours—would be able to be delivered by the generating 
stations which serve the general public. At present the area 
supplied by the latter has a population of 45,000.000 persons. 
and it would be possible to include the remainder of the 
empire by the enactment of an expropriation or wayleaves 
law. As, however, the prospects of passing such a law are 
deemed to be infinitesimal, the author discusses the question 
of the imposition of a tax on the consumption of electricity, 
as has been suggested for the period after the war is over. 
Such a proposal is considered to have opposed to it still 
greater objections than were raised against the similar plan 
which was abandoned in 1908 in favour of a tax on illumi- 
nating appliances, which has. hitherto yielded one-third less 
than was expected by the Government, as a high tax when 
peace again prevails would be fatal to industries. It would 
hamper the export trade and increase the cost of supply in 
the inland market, especially as the industrial products to a 
preponderating extent are not for direct consumption, but 
serve for the manufacture of other articles. 

The question of the State expropriation of the undertakings 
which supply general consumers is argued to be a much lese 
satisfactory proposal for the nation than that of the adoption 
of a general scheme of development of huge stations with a 
vast network of feeders to transformer stations in different 
parts of the country. As to the financial effects of the former, 
the author states that the gross surplus realised by all elec- 
tricity works in Germany in 1913 was, approximately, 
£11.250.000, and after providing for depreciation at the rate 
of 24 per cent., there remained net profits of 47.350.000. If 


supply of electricity 


this sum is capitalised at 5 per cent., the price of purchase 
to the State would be £147,000,000, and if the depreciation 
provision made by the State were reduced {0:2 per cent., and 
the purchase price were raised by means of a 41 per cent. 
loan, the сарае available to the State for free disposal would 
be only £1,850,000. This comparatively small sum would 
represent the whole proceeds of the monopoly, which would, 
however, by no means counterbalance the disadvantages of 
the monopol Under these circumstances, the author con- 


tends that the duty, of the State should lie rather in the 


exercise of a regulating and promoting influence upon 
than to paralyee capital and labour 
through the institution of a monopoly, and in the former in- 
stance a prominent opportunity is afforded for also securing 
a considerable revenue to the State. 

The definite proposal made in this connection, ae previously 
mentioned, is that it would be advantageous for the State to 
erect and work huge generating stations at coal mines, 
at suitable water powers, and adjoining extensive deposits 
of peat on the moors, the stations to be interconnected 
with each other by means of high-tension mains, from 
which electrical energy would be transmitted to specified 
transformer stations of large dimensions. "This idea is essen- 
tially a development of the pit bank practice of one or two 
stations of the Westphalian Electricity Works in the district 
of Dortmund, of the present utilisation of certain lignite 
deposits at Bitterfeld, and of the contemplated extensive use 
of other lignite mines in that district indirectly for electro- 
chemical industries; and of the existing use of certain peat 
moors in East Friesland. But, naturally, the inclusion of 
large transformer stations carries the scheme much further. 
It is suggested, for instance, that the limits of the State 
action should be fixed at the transformer stations, and the 
distribution then undertaken by the present owners of elec- 
tricity supply works. In other words, the State would become 
a supplier in bulk. It is assumed that by the establishment 
of the generating stations at the source of power, and the 
installation of huge units, it would be possible for the State 
to deliver во cheaply that it would be of advantage to most 
of the existing works to procure a supply by means of the 
State transmission lines, whilst, conversely, the latter works 
would be under the obligation to afford & supply to the State 
in so far as the technical conditions would permit and the 
prices were equal to those of the State. It is calculated that 
an initial expenditure of £20,000,000 on the works and lines, 
and an estimated sale of 6,000.000,000 Kw.-hours per annum, 
would vield a net surplus of £3,000,000 per annum, or twice 
as much as would be derived from a tax on the consumption 
of electricity under present conditions, and stil more than 
would be obtained from a State monopoly of the supply works 
with over seven times the amount of capital investment; 
whilst a further extension of the stations and a turnover 
increased to 12.000.000, 000 xw.-houre would raise the net 
revenue to £4.500.000, even if the bulk price were reduced. 
The approval given to the general idea by Dr. Emil Rathenau. 


‚аз already referred to, was accompanied by the statement 


that the suggested Imperial Electricity Union would receive 
all the revenue, and, after indemnifying the individual 
Federal States for the expenditure incurred by them in asso- 
ciating themselves with the scheme, and securing to them a 
share in the profits. the balance remaining would devolve 
upon the Imperial Treasury for the general benefit of the 
country. 


DOMESTIC ELECTRIC HEATING. 


LECTURING at University College. London, on Friday last, 
Prof. A. Н. BARKER dealt with the application of electrical 
heating methods to domestic requirements. He regarded 
electric heating as the system of the future par excellence, in 
spite of the obstacles which at present hindered its develop- 
ment—chief of which was its high cost, in comparison with 
older methods. The requirements to be met in connection 
with domestic heating were extremely complex; the reading 
of a thermometer was utterly misleading, and there was a 
great divergence between the real problem and conventional 
ideas on the subject. 

The orthodox view was that the thermometer indicated the 
* temperature of the room," as if the room were full of 
liquid; but it really indicated only its own temperature, the 


‚ resultant of radiation and convection. 


It was usual to assume that heat was conducted out through 
the wall at a rate proportional to the difference between the 
internal and external temperatures, and to the area of the 
walls; the ventilation requirements were based on the sup- 
posed permissible limite of the CO; content of the air, and it 
was taken that the incoming air must be heated up to 60 deg. 
F., whilst the external temperature was 30 deg. F. These 
considerations led to the conclusion that to provide for main- 
taining the room temperature and for heating the necessary 
volume of fresh air an allowance of about twice as many 
B.TH.U. per hour as the volume of the room in cubic feet was 
necessary. Ап ordinary hot-water radiator at a temperature 
of 160 deg. gave off about 140 heat units per square foot per 
hour. These data were the basis of the heating engineer's 
calculations, and on these lines. taking a concrete example, it 
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was estimated that about one watt per cubic foot should 
suffice to heat a certain apartment; but in practice it was 
found that two watts were required, and it was necessary to 
discover the fallacy. 

Taking the walls to be at 30 deg. F. to commence with, on 
a still day, on starting the radiators the internal surface of 
the wall would rise in temperature and a temperature gradient 
would be established in the wall, which would ultimately 
acquire a mean temperature about half-way between the 
inside and outside temperatures; an immense amount of heat 
would be absorbed by the walls in attaining this state, and, 
in fact, if no heat were lost from the outside, it would take 
about 19 hours to warm the walls alone, with all the radiators 
full on, in the case under consideration. 

It would clearly be out of the question to carry this out 
with electric heaters; their function should be to heat little- 
used rooms occasionally for a few hours, without attempting 
to heat up the walls. The question, then, arose: What were 
the conditions which constituted comfort? The human body 
was constantly parting with heat by radiation, convection, 
and evaporation, and in order that a man might not feel 
cold," an excessive demand must not be made upon his body 
for heat; the chief function of the electrical heater was to 
reduce the call upon the body below the limit at which dis- 
comfort was felt, and for this purpose the luminous radiator 
was the appropriate means. 

It was necessary to produce a feeling of warmth without 
a feeling of oppression; the purity of the air had little to do 
with this. in spite of the popular notions. A person had been 
experimentally enclosed in a cabinet until the atmosphere 
within it became foul and gave him a feeling of oppression 
and discomfort; he was then allowed to breathe the outer 
air through a tube, but felt no better. When, however, he 
was taken out of the cabinet and allowed to breathe the foul 
air within the cabinet by means of a tube, he felt fresh and 
comfortable. Evidently the cause of the oppression must be 
sought elsewhere than in the impurity of the air. It was, in 
fact, possible to warm a room and fill it with fresh pure air, 
and yet to experience great discomfort when occupying it. 
Hence it was important to discover the true conditions which 
gave rise to comfort and discomfort; and 1% was because 
electrical heating could be made to respond to any desired 
conditions that it was so valuable. The oppression due to 
heat was the worst faetor—though one might at the same 
time feel cold. 

Xtended investigations had been carried out at University 
College on the subjeet. It was neceseary to take into account 
the true temperature of the air apart from the.effect of radia- 
tion, which is totally independent of the former, and the 
lecturer had devised epecial thermometers for ascertaining 
these quantities, with the result that he claimed to have 
proved that stuffiness was due largely to the fact that the 
air temperature was too high and the radiant temperature too 
low. e open fire was very popular. having a high radiant 
temperature without heating the air excessively, whilst it 
also drew in fresh cool air. which at the same time was at a 
lower absolute humidity. The intermixture of the etrcams of 
cool air entering through crevices, ete.. with the warmer air 
in the room produced a ''streakiness" which made it feel 
fresh; this could be artificially imitated without admitting 
fresh air. One feature of the open fire was that the tempera- 
ture wae not uniform all over the room—an advantage, not a 
defect. To warm the incoming air as it entered a room was 
an utterly mistaken plan; the coldness and dryness of the 
fresh air were essential qualities. . 

The necessary radiant heat must be supplied in the proper 
quantity and direction. Some would be reflected from the 
walls, some absorbed in the walls and by the air, some 
radiated through the windows; much of it was, therefore, 
quickly lost, and the radiators should be constructed so as to 
direct the radiant energy upon the persons in the room. 
Dr. Leonard Hill and the author had investigated complaints 
of the defective ventilation at the House of Cominons, and 
found that immense volumes of fresh ‘air were poured into 
it, yet the atmosphere produced lassitude; this feeling was 
found to be due to the feet of the members being cooled more 
than their heads, which was precisely the wrong effect to 
be aimed at. In the open air the contrary was the case. 
Hence they must make sure that a good proportion of radiant 
energy would be projected downwards in a room.  Electrie 
carpets were admirable heaters. 

On the invitation of the General Electric Co., Ltd., he had 
carried out an extended series of experiments on their electric 
radiators, and had devised methods of separately testing the 
radiation and convection from them; by means of a therinopile 
and a device for holding the radiator in various positions he 
had obtained polar curves showing the distributfon of the 
radiation in all directions. All electrical radiators had an 
efficiency of 100 per cent. in converting electrical into heat 
energy; but the proportion of radiant to total energy varied 
with the construction of the apparatus. The best he had found 
was 69.4 per cent. He had also determined the proportion of 
the total radiation which was directed on a zone 4 ft. high 
and 5 ft. from the radiator, this being the part that would fall 
upon a person sitting in a chair at that radius. In the course 
of his experimenta he had ascertained that a person could 
feel coinfortable whilst sitting still. in air at a temperature of 
50 deg. F., if the radiant heat falling upon him from one side 
was at least 2.5 watts per sq. ft. of normal surface. When the 
air temperature was below 48 deg. F., he could not feel warm 


no matter what the radiation from one side only, but if radiant 
heat were supplied from both sides, a flow of 1.7 watts per 
eq. ft. on each side enabled him to feel comfortable in air at 
a temperature of 40 deg. F. | | 

A hot coal fire in a cold room might scorch one without 
removing the feeling of chill, and the manufacturers of elec- 


tric radiators should avoid the mistake of providing too intense 


а radiation. ` 
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CORRESPONDENCE. 


Letters received by us after 5 Р.м. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


The Consular Service Again. 


I am sure that most of your readers will agree with the 
remarks on the Consular Service in your issue of September 
10th. The whole question of the part to be played by the 
Government in promoting British trade should be considered 
now by those most interested, viz., the inanufacturere them- 
selves. Now is the time for manufacturers to put construc- 
tive proposals before the departments concerned—tbe Board 
of Trade and the Foreign Office. As you point out, Consuls 
cannot be expected tó do what manufacturers themselves 
ought to do. Our big manufacturers have their own channels 
for obtaining reliable information as to opportunities for trade, 
and as regards the supply of this, the services of the official 
trade scout will, to a large extent, only be in demand by the 
smaller firms. It will, therefore, be in the direction of giving 
official support to representations to foreign Governments in 
connection with publie works, tariff difficulties, and the like. 
that the British official can render most useful assistance. He 
should, of course, also report om such opportunities for 
British. trade as come under his notice. 

The United States Government, whose reports you rightly 
commend, has lately made a new departure in regard to its 
efforts to foment foreign trade by appointing a number of 
commercial attachés, who are in no way controlled by the 
State Department, which corresponds to our Foreign Office, 
but are under the direction of the Department of Commerce, 
which corresponds to our Board of Trade. In other words, 
the American Government has applied to foreign countries 
our practice as regards the self-governing Dominions, where 
the Trade Commissioners are appointed by the Board ef 
Trade. The American Government has, apparently, recog- 
nised that its representation in commercial matters needed 
strengthening. not only as regards the number of its repre- 
sentatives, but also that the official whose duty it is to study 
trade matters should not have his attention diverted by the 
hundred-and-one things a Consul has to do. The British 
Commercial Attachés appointed by the Foreign Office at pre- 
sent are eight in number, confining their attention to the 
principal European countries, China, and Japan. Outside of 
our Consuls, we have no officers expressly charged with the 
duty of investigating trade matters in the United States or in 
the growing markets of Latin America, where such an 
immense amount of British. capital is invested, and where 
our imports represent a vast sum. It certainly seems some- 
what of an anomaly that while Commissioners of the Board 
of Trade have been appointed to the self-governing Dominions 
where racial sentiment and tariff preferences all favour the 
British manufacturer, the presumably less effective represen- 
tation by Consuls has been considered sufficient in important 
foreign markets, where the Bntish manufacturer has neither 
the tariff preference nor the sentiment mentioned to assist 
him. If Mr. E. W. Stevenson, of Brooklyn, who writes in 
vour issue of September 10th, will consult official figures, he 
will see that instead of our Colonies taking, as he supposes, 
about 75 per cent. of our foreign exports, they took about 57 
per cent. of these in 1913. In other words, nearly two-thirds 
of our export trade is outside the Empire. Now. while we 
are all anxious to see increased trade within the Empire, we 
cannot afford to neglect that with foreign countries, and just 
in proportion as this latter is the more diffieult to hold. so 
it ought to be supported and fomented by the Foreign Office 
and the Board of Trade if. as I believe. official efforts to pro- 
mote trade are of real use to manufacturers. 

I hope the Chambers of Commerce and such like bodies 
will get busy and press the matter of reform in trade repre- 
sentation on the Government without waiting for the end 
af the war. 

Viator. 

Melbourne, November lst. 1915. 


More News from Ruhleben. 


It has occurred to us that a short report of the lot of ener 
neers interned here at Ruhleben will be interesting and accept- 
able to our colleagues at home. We have, therefore, pleasure 
in addressing you the following notes relative to the activities 
of engineers here, and to the conditions under which their 
labours are being carried on. 

As зау well be imagined, there are a large number cf 
engineers in the camp, and all branches of engineering are 
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prior to August 4th, 1914, ог were engineers on ships whic 
Were moored in German ports on that date; the remainder 
Were either detained in Germany when travelling through 
home from other countries (chiefly those of the Near East), 
or were on holiday here when war was declared. 

During the first few months of our internment, the engi- 
neers were completely inactive. The mental depression 
incidental to exile, the inconveniences incidental to^ intern- 
ment, and the vain, but importunate, hope that liberty was 
nigh, prevented utterly all serious work and study. Gradually, 
however, it was realised that a long internment was inevil- 
able, and so, with traditional national adaptability, we set 
to work. A moveinent was set afoot to ascertain the number 
and needs of engineers in the camp. It was found that 
besides the large number of marine engineers, who had 
already formed an excellent local branch of the M.E.A., there 
were about 60 other engineers. To enable the latter to get 
an opportunity of interchanging ideas, an engineering society, 
called The Technical Circle," was formed. A chairman, 
secretary, and committee were appointed, and weekly meet- 
ings were arranged, the general procedure at the meetings 
being similar to that adopted by our Engineering Institutions 
at home. j 

The first meeting of The Technical Circle" was held on 
August. öth, 1915. [Some particulars of the proceedings of 
this Circle appeared in a letter from another correspondent 
published in the ExecrricaL Review for November 19th, p. 
657.—Eps. E. R.] А 

In addition to these activities, practically every. engineer 
here is taking advantage of the opportunity of learning 
European languages. Ruhleben Camp, although officially an 
English camp, is really very сша. Several men may 
be found here who have lived many years in any European 
country that one chooses to think of, and the majority of 
these willingly give instruction in languages in which they 
are proficient. Asa large number of these men are engineers, 


represented. The majority were either employed in сешп 


the value to us of instruction from them is obvious. Our 


studies, however, are by no means limited to languages. 

A valuable feature of technical intercourse here is the fact 
that we have amongst our circle members, men who, as 
already indicated, are acquainted with the engineering condi- 
tions in all parts of the world. The importance of that cannot 
be exaggerated, as it offers a source of reliable information 
as to the engineering possibilities of existing and future 
markets; an engineer destined for the development of future 
foreign markets, in fact, can do much here to extend his 
knowledge. Incidentally, the number of engineers interned 
here and the diversity of their activities is proof of the 
ubiauity of the British engineer. 

These few notes will, we hope, be of interest to. our col- 
leagues at home. When considering our aforementioned 
ectivities. the disadvantageous conditions under which we 
labour should be borne in mind. The prolonged internment 
and the continuous isolation from all external society have 
proved a serious handicap. А great disability is gradually 
being removed by the inauguration of a scientific and literary 
reference library, for which we receive from time to time 
generous gifts from individuals and societies at home. Finally. 
we have had to contend all along with the galling thought of 
not being able to do anything for the Motherland in the hour 
of need. This is the most distressing feature of our captivity. 

We gladly take this opportunitv of wishing our colleagues 
at home as hapny a Christinas and as prosperous a New Year 
as the gravity of the times will allow. 


Wm. Eric Swale, 
Hon. Sec. to the Committee of 
"The Technical Circle.” 


Ruhleben, Berlin, December 4th, 1915. 


Decimal Coinage and the Metric System. 


Your very interesting articles on the decimal system suggest 


the question, why has the-metric system not made more pro- 
ress? Probably one reason is that schoolmasters have been 
in the habit of getting pupils to do puzzling problems in the 
conversion of the metric system to the British and vice 
tersa, and the pupils have got the idea that if the metric 
system were introduced it would be necessary to spend their 
time in converting kilograms to pounds and metres to feet 
and inches. After such a course of instruction, most pupils 
leave school with an aversion to the decimal system which 
no argument can shake. 

The following examination paper, with answers, may serve 
to show how an intelligent pupil might be permitted to 


answer the examiner's posers. If answers like these procured . 


the passing of the examination. we might expect the metric 
system to make rapid progress in the near future :— 

Question 1.—A lady desires to buy a yard and a-half of 
tape. What will she ask for in the metric system, given one 
yard equal .9144 m.? 

Answer.—She would ask for a metre and a-half. 

Question 2.—A surveyor measures a piece of land and finds 
. that it contains 4 acres 2 roods 10 perches. How will he 

expreas it in the metric system? 

Answer.—He would measure it in the metric system, and 
eo would not require conversion. Where it was necessary 
9 9 conversions like this the work would be carried out by 
ables. 


Question 3.—A loaf of bread weighs 4 lb. 4 oz: З dr. What 


"will be its weight in the metric system, given 1 oz. equal 


28.34954 grame? 

Answer.—The loaf will weigh about 2 kilograms. 

Question 4.—A man desires a gill of lemonade. What would 
he ask for in the metric system, given that one pint equals 
02005 cubic foot and one cubic inch equals .00001638 cubic 
metres? 

Answer.—He would ask for a glass of lemonade, and if 
that did not satisfy him he would have another. 


| n C. Turnbull. 
Tynemouth Electricity Works, p 
December 6th, 1915. 


I have refd with interest some of your articles on the 


. metric system and on decimal coinage. Though a Frenchman, 


1 have had a good deal to do with the English systems, because 
I have been connected for quite a long time with English and 
American firms. I remember I had to check several estimates 
where a certain amount of metres of cable was quoted at so 
much. £ s. d. per mile. It was no joke, and I have often 
thought that it would not be impossible for the English Gov- 
erninent to adopt, at least, the decimal coinage. In fact, во 
far as pounds sterling and shillings, and down to the віх- 
pence coin are concerned, the present system is almost 
decimal; after the sixpence coin it is not. 

& us assume, now, that the Government should decide to 
do away with the copper coins and to replace them by nickel 
coins; it would be possible to divide the shilling into 100 
cents and to adopt nickel coine of, say, 25, 10, and 5 cenis, 
similar to those used in Belgium and to those which. will be 


used in France after the war. 


The following table shows the corresponding values of cents 
and pence, the pence being expressed in decimal values :— 


Cents. Pence. Cents. Pence. Cents. Pence. Cents. Pence. 
5 D. testes 30- 3.5 55 6.6 80 9.6 
1 22 sun 35 4.2 60 7.9....... 85 10.2 
15 1.8 40 4.8 65 7.8 90 10.8 
20 2.4 45 5. 4 70 8.4 . 95 114 
22 ES 50° ͤVGů (G 75 9 2 2 100 12 


Let us suppose that the English Government made com- 
pulsory the quoting of all merchandise in shillings and cents 
instead of £ e. d. For the period of transition during which 
the copper pennies and halfpennies would be collected away, 
it would perhaps be necessary to mark on labels both quota- 
tions, say, for instance, 44.958. = £2 4s. 11.44. 

On the table it can be seen that the decimals of the pennies 
corresponding to 5, 10, 15, etc., cents are always .6, .2, .8, 4. 
In order to make the exact change, it would be necessary to 
inake two small copper coins, one of .1 of a penny and the 
other of .3 of a penny, which, by the way, could be marked 
as 2.5 cents, because with the halfpenny being equal to .5 
of a penny, all the decimals of a penny shown on the table 
can be made: .2 = 2 coins of .1d.; .4 = 1 coin of .3d. + 1 
coin of . Id., or 1 halfpenny—1 coin of .1d.; .6 = 2 coins of 
d.; .8 = 1 halfpenny + 1 coin of .3d.; other combinations 
are also possible. 

When all the copper pennies were withdrawn from cir- 
culation, it would also be possible to withdraw the Id. 
coin, which is necessary only for the period of transition; 


but the .3d., or 2.5 cents, could be kept as useful to quote 


merchandise or small value, for instance, an article sold at, 
say, . 175 cent the lb. (“ See note.) 

I advocate the above decimalising of the money because 
English money is used only in England, and does not circu- 
late in other countries; but I would never suggest to deci- 
malise the English system of weights and measures, because 
the metric system is the only one which is easy, logical, and 
of alinost universal use, and its adoption would help the 
English people and foreigners to understand each other better 
on all English exportation business. 


** Note.—The making of Ла. and .3d. coins is necessary if 
the change must be exact. In order to avoid this double 
creation, another solution could be considered. 

It could be decided that the farthing should be equal to 
.2d.. instead of .25d., as at present; it can be seen from the 
table that it will then be possible to exchange any amount 
of cents for copper pence, halfpence, and farthings without 
making new copper coins. 

This, of course, would be detrimental to the holder of 
farthings; but it could also be decided that, after the with- 
drawal of all pennies and halfnennies. the value of the 
farthing should 2,5 cents, which would be a compeneation. 

The inconvenience of this scheme would be that the holders 
of farthings would keep them during the transition period 
in order to make a profit afterwards. That is why it will be 
necessary to make .25 cents new copper coins, to avoid the 
rarity of small coins during that period. 

H. Planchon. 


France, December 4th, 1915. 


[We are very much indebted to our correspondent for hie 
interesting letter, which explains an ingenious method of 
effecting the change from pence to cents. We refer to the 
matter in our leading columns to-day.—Eps. Erec. Rev.] : 
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The Institution and Alien Enemy Members. 


The letters regarding the above matter appearing in this 
valuable journal, by Station Engineer" and Another 
Station Engineer," should act as a stimulus to those members 
of our Institution who, apparently, do not appreciate the 
situation. One has only to refer to page 64 of No. 251, Vol. 54, 
of the Journal, and surely the names of those members em- 
blazoned on the roll of honour should stir their hearts to some 
action. The Journal is read, I take it, by alien members, and 


it seems an insult to the memory of those members who have 


given their lives to be recorded in the Journal under such 
conditions. ^ eii 

Surely the Council realise the facts; why have they not 
moved in the matter long ago? One observes several military 
members amongst eminent men whose names are recorded 
on the opening pages of the list of officers and members; 
cannot they do anything to stir the life-blood of the Council 
to some action? 

It is unnecessary to quote the feeling of members on active 
service in war areas, but they can be realised; and it is quite 
time action in some direction was taken. Cannot this ques- 
tion be thoroughly ventilated at the next meeting, please? 


A.M.L.E.E. 
B. E. F., France. 


Finchley Breakdown. 


In connection with your report, in last week's publication, 
of the interruption to the electricity supply of the Finchley 
Council, I beg to draw vour attention to the fact that your 
statement of the supply being interrupted till 8 a.m. Mon- 
Пау morning '' is not quite complete. 

The particular section from which the writer receives his 
supply was still interrupted on the Wednesday following, and 
no definite statement was then obtainable as to when supply 
would be resumed. Ав a matter of fact, the supply was 
resumed at 9 p.m. on the Wednesday following the breakdown 
of Sunday, but, in view of the great inconvenience caused to 
consumers, it seems desirable that some official statement 
should be forthcoming as to the cause of breakdown, with the 
object of avoiding its repetition. The average person is under 
the impression that modern electricity supply is reasonably 
reliable, assuming good design and maintenance, but this 
does not seem to obtain in the present case. 

Consumer. 


The A.E.G. Meeting. 


In response to the courteous invitation of the Secretary of 
the Electrical Contractors’ Association, I waited on him at 
his office. As he is a personal friend of long standing, I did 
not find it difficult to convince him of my bona-fides or the 
point of view from which my remarks should be taken. 

As there does not now appear to be any difference of 
opinion as to the main question of dealing with, or buying 
goods from, firing of questionable standing from the enemy 
standpoint, the whole matter resolves itself into a very narrow 
compass. 

The E.C.A. offers to circularise its members, and claims 
that by the result it would be able to refute one of my charges. 
Now this is entirely unnecessary, and would serve no useful 
or other purpose. From a list of its members I was able to 
see that at least 75 per cent. are well known to me. Many 
are old personal friends, and I do not doubt, nor have I ever 
doubted, that 100 per cent. of the members would give a 
satisfactory reply to such a question. But for a body of 10 
per cent. of men, however high-standing, to claim to speak 
for the whole of a particular trade or industry is fatuous 
presumption. I have the highest respect and regard for the 
members of the IE. C. A. as such, but it does not blind ine to 
the obvious. I repeat that there are as nearly às possible 
5,000 men or firms who do electrical contracting work in the 
United Kingdom. Some may do it as a separate or entire 
business, whilst others do it in combination with another 
business. But all of these are electrical contractors, and until 
the E.C.A. can stop these others from doing this electrical 
work, they will class themselves and be classed as electrical 
contractors. 

There are quite simple means of tackling the matter in a 
satisfactory manner, such as would at the same time put an 
end to the scandal I have written you on, and some others 
which I could also mention, and if, as I hope and believe, the 
E.C.A. and the B. E. A. M. A. will put their heads together in 
an intelligent and trustful wax, they will soon find the 
solution. | 

I admit that, even after the means are found, the task is 
not an easy one, and will need tact and patience. but if the 
general body of the E.C.A. possess these qualities to the 
ваше extent as their worthy Secretary, І have no fear of the 
ultimate success. 

Mr. Tate will. I believe. be able to repgrt to his Committee 
that iny experience not only has not been gained amongst the 
"cheap and nasty” type, but, strange to say, amongst the 
general body of the members of the E. C. A. 

Some of your correspondents have adopted the tone of 
“Mind your own business.” or“ Don't ery stinking fish." 
Му own view is that а person who, having certain knowledge, 
keens it to himself is acting selfishly to his confrères. 

For some years previous to this present state, T had been 
warning my friends as to what, in my opinion, was coming. 


I was laughed at or jeered at, and many of my friends dubbed 
me German mad." I am sorry to see I was right. 

During the last ten years I have travelled all over the 
European Continent. I am well acquainted, from actual 
experience, with the business methods and habits of all of 
the countries. Without exception, the general opinion in 
those countries is that, during the last few years, the elec- 
trical industry in this country and her Colonies has been in 
the hands of the Germans, or under their influence. One 
does. not hear opinions voiced in such widelv different parts 
or by men of such divergent lines of thought without being 
deeply affected, that is. of course. if one is possessed of any 
love of country, people, or profession. In the last few 
remarks, dear Mr. Editor, I disclose to you the reasons which 
have impelled me to write you. I sincerely trust that in a 
few years I shall be able to think I was as wrong in my fears 
on this subject as I was right as to this present war. 

I thank you for the patience with which you have borne 
with me, and in future I will devote my surplus energies on 
this subject to worrying or, perhaps, assisting. the worthy 
Secretary of the E. C. A. 

If I required апу self- advertisement I should not still sign 
myself 

Anti: Humbug. 

December Oth, 1915. 


With reference to the correspondence that has appeared in 
your Journal, T wish to complete my previous letter by inform- 
ing vou that I have met the writer of the letters signed Anti- 
Hunibug,":and was pleased to find that he is a gentleman 
extremely well known in the trade, and one who has been a 
personal friend of inine for over 20 years, During our conver- 
sation we found that our aims were identical, and I am pleased 
to say that he entirely approved of the methods under which 
my Executive had acted with regard to the matters under 
discussion. I am also pleased to state that he fully convinced 
me of his reasons for not at the present moment disclosing 
his personality, and I can only state that, should he desire 
to do so, the whole of the British portion of the electrical 
industry would agree that his position is such that his opinions 
would be worthy of their best consideration. 


Leonard G. Tate, Secretary, 
Electrical Contractors’ Association. 


London, K.C., December 13th, 1915. 


Trading with the Enemy.—A Reuter dispatch from Саре 
Town states that the Trading with the Enemy Bill, which 
has now been published there, imposes seven years’ im- 
prisonment, with or without a fine, for offences committed 
since the beginning of the war, and provides for the inspec- 
tion of the books of enemy firms. Dividends accruing to 
the enemy are to be paid to the Treasury, which may apnoint 
a receiver to control any business undertaking. Enemy pro- 
perty and holdings of shares have to be notified. to the 
authorities. | 

A Reuter dispatch from Melbourne says that а proclama- 
tion has been gazetted tightening up the provisions excluding 
enemy goods from Australia, both by direct and indirect 
importation. It is stated that drastic action is contemplated. 

On December 8th, in the House of Commons, replving 
to a question of Sir J. Lonsdale, the Attorney-General 
said he thought that the decision in the Continental Tyre 
case, whether technically correct or not, left the law in an 
unsatisfactory condition. The case was being carried to 
the House of Lords, and а decision on the matter there 
would settle whether further legislation was necessary. 

In the House of Commons, on December 10th, Lord 
Robert Cecil introduced the Trading with the Enemy ( Exten- 
sion) Bill, which (according to the Financial Times““) 
provides that His Majesty may by Proclamation prohibit 
all persons resident, carrying on business, or being, in the 
United Kingdom, from trading with any persons or bodies 
of persons resident or carrving on business in enemy terri- 
tory, or in territory in the occupation of the enemy, wherever, 
bv reason of the enemy nationality or enemy association of 
such persons or bodies of persons, it appears to His Majesty 
expedient so to do, and if any person acts in contravention 
of any such Proclamation, he shall be guilty of a misd- 
meanour, triable and punishable in like manner as the offence 
of trading with the enemy. For the purposes of the ct, л 
person shall be deemed to have traded with a person or body 
of persons to whom a Proclamation issued under the А 
applies if he enters into any transaction or does any act with. 
to, on behalf of, or for the bencfit of, such a person or body 
of persons, which, if entered into or done with; to, on behaif 
of, or for the benefit of, an enemy, would be trading with 
the enemy. 

In the House of Lords, on 9th inst., Lord Halsburv 
moved the second reading of the Companies of Enemy 
Character Bill. This Bill provides that where it shall appear 
to the Attorney-General that anv company registered in the 
United Kingdom is, owing to the character of its directors 
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or of its shareholders, or to any other cause, of a predomi- 
nantly enemy character, he shall present a petition praying 
that such company be declared of enemy character. His 
lordship said that he had introduced the Bill to check what: 
he believed to be a gross abuse of the law, assuming the 
decision of the Court of Appeal in the Continental Tyre case 
to represent the law. He had received an extraordinary 
number of requests to proceed with the Bill, and undoubtedly 
the matter was one.of great national importance. The 
Judicial. Committee of the Privy Council should decide 
whether a company was of a predominantly. enemy character. 
The Lord Chancellor, in reply, referred to the Continental 
Tyre case which had been the subject of consideration for 
upwards of twelve months, and no step had been taken until 
recently to bring it before the House. He agreed with Lord 
Halsbury that there was no reason why he should postpone 
any longer bringing forward a Bill to deal with that decision 
as it stood, but the case would now be brought before the 
House and every opportunity would be given for the hearing 
to be expedited. It was desirable to settle the law by the 
highest authority before any attempt was made to alter it, 
and in such circumstances it would be impossible for the 
Government to undertake to proceed with the Bill or to give 


it facilities in another place, but he saw no reason why it - 
aw 


should not be read a second time. Under the present 

the collection of outstanding debts by these companies was 
not prevented. They had the protection of the Courts, and 
could recover .their debts, but having recovered them they 
could not dispose of them to any enemy alien, so that the 
danger they had to guard against was not imminerit. or 
grave. The position was, however, startling and undesirahle. 
and he saw no reason why it should not be altered. "Though, 
he had no desire to oppose the second reading, and though 
the principle was one to which general assent might readily 
be accorded, he feared that there was little prospect of it 
becoming law, and possibly, in the circumstances, Lord 
Halsbury might not desire to go bevond the second reading. 
Lord Halsbury wished the Bill to go forward to Committee, 
and it was read a second time. 


In the House of Commons on Monday, December 13th, 
Lord R. Cecil moved the second reading of the Trading 
with the Enemy (Extension) Bill. Lord Cecil said that 
the object of the Bil was to impede, if not to stop, 
enemy trading in neutral countries. As the law now 
stood it was not an offence for a British subject to treat 
with a German firm in a neutral: country, nor was it an 
offence for ships to carry his goods, or for banks to manage 
his business. In some neutral countries, particularly in 
South America, German firms were doing a good trade and 
directly assisting the enemy, and even now, though we had 
swept the seas of German ships, the money which the Ger- 
mans had amassed was being used to assist the belligerent 
purposes of the enemy. Lord Cecil said that the intricacies 
of modern trade were so great that we had to be extremely 
careful lest a blow aimed at German trade should react on 
British trade. The French plan was to say that birth should 
be the only guide as to the belligerent character of a person 
or firm in neutral countries, but it was doubtful whether 
that would be effective in the present case. A German firm 
could employ a neutral firm or person as its agent in a 
neutral country. There were some districts, however, where 
trade was so entirely in German hands that to cut off their 
trade would be to cripple British trade there. In the view 
of the Government the best results would ensue if they 
formed a black list of traders in neutral countries who were 
substantially enemy firms who could be cut off from British 
intercourse without interfering seriously with British 
trade. They must bear in mind the enormous importance 
of preserving British export. Under the Bill, which he re- 
garded as one likely to diminish the resources of the enemy, 
and one which was urgently required, it was provided for the 
publication by Proclamation of the names of firms with 
which British firms ought not to deal, and the list would 
be added to from time to time on the advice of the people 
in the district and of those who understood the trade of this 
country. After some discussion, the Bill was read a second 
time. The Solicitor-General said that the Bill had been -so 
framed that it would apply to firms in this country, but he 
was not sure that that was the best way of dealing with this 
important subject-—he hoped we should find something better 
than that. This was not the only specific of the Government 
for dealing with enemy firms in this country. 


After the War Problems.—In the House of Commons, on 
Monday, Sir E. Cornwall asked the Prime Minister whether 
he would appoint two or three committees of the House to 
consider and report on the problems which would arise after 
the war, more especiallv affecting the re-instatement of the 
men who had given up their positions and prospects to'enlist, 
trade within the Empire, and trade development generally 
by this country and our Allies. Mr. Asquith, in reply, said 
that the Government were fully alive to the great importance 
of the economic, social, commercial, and financial problems 
that would arise after the war. and he was strongly of 
opinion that not even our preoccupation with the immediate 
and paramount task of ensuring victory ought to prevent. 
us from taking measures to ensure that these problems 
should be carefully explored by skilled experts in advancc. 
A great deal of preparatory investigation was already taking 
place, but much of it was naturally unsuited for public dis- 


cussien at present. He doubted if the precise machinerv 
suggested in the question was best suited for the purpose. 

One of the most important debates that has yet taken 
place on after the war problems was that which was opened 
in the House of Lords on Tuesday by Lord Parker. The. 
Marquess of Crewe replied showing what the Government 
views were, and other speakers were Lord Haldane, Lord 
Lansdowne, and Lord Bryce. The speeches show that our 
leaders and some Sf the existing Government Departments 
are fully alive to the seriousness of the questions involved, 
and that early action is needed. We shall refer to the matter 
in our next issue. 


Enemy Businesses in Rassia.—H.M. Commercial Attaché 
at Petrograd (Mr. H. Cooke) has transmitted a list of enemy 
companies or firms in Russia which are under compulsory 
liquidation in accordance with the Laws of Ilth / 24th 
January and 10th/23rd May, 1915. The former Law refers, 
in this connection, to commercial undertakings belonging to 
subjects of enemy countries, or partnerships to which enemy 
subjects belong, or branches of enemy companies, authorised 
to carry on operations in Russia. The supplementary Law 
of 10th/23rd May excluded from the operation of these enact-. 
ments companies, etc., in which enemy subjects participated 
as partners, if the latter left the concern before 1st/14th. 
April, 1915. The list of enemy companies, etc., which also 
contains the dates of the separate official notifications con- 
cerning claims and the address of the Board of Liquidation 
appointed in respect of each concern, may be consulted by 

ritish firms interested at the Commercial Intelligence 
Branch of the Board of Trade, 73, Basinghall Street, London, 
Е.С. Н.М. Commercial Attaché has also forwarded the 
names of certain enemy companies, etc., from whom authori- 
sations to carry on operations in Russia have been with- 
drawn, and these names may be obtained on application to 
the Commercial Intelligence Branch at the above address. 


Artificial Limbs for German Workers.—We have already: 
referred to the various steps that are being taken in Germany 
in order to fit men injured in the war for industrial work 
when the great struggle of nations is over. The latest 
announcement in this connection is that the: German 
Workers’ Welfare Association, of Charlottenburg, Berlin, 
is organising an exhibition of specially-designed artificial 
limbs and body attachments that will enable men, although 
they may have lost a limb in the war, to follow their old 
employment in the engineering shop, the cotton mill, or as 
the case may be. 


Recruiting Notes.—The whole of the eligibles on the staff 
of the Minehead Electric Supply Co., Ltd., including Mr. F. 
Swarbrick, the engineer and manager, have enlisted under 
Lord Derby’s scheme. | 

No fewer than 24 members of the Torquay Corporation 
clectrical staff have joined the Forces, and as only five eligible | 
men are left, two of whom spend their spare time on muni- 
tion work, the T.C. has decided to represent to the Recruit- ` 
ing Appeal Committee that the five men in question’ are 
indispensable for the carrying on of the undertaking. | 


NEW ELECTRICAL DEVICES, FITTINGS, 
| AND PLANT. 


New CO, Moore Vacuum-Tube Lamp. 


At a joint meeting of the American Electrochemical Society 
and the Illuminating Engineering Society, held at New York on 
November 11th, Mr. D. McF. Moore demonstrated his new oarbon- 
dioxide vacuum-tube lamp, which employs a new principle for 
automatically replenishing the supply of gas within the tube as 
this gas is used up during the operation of the lamp. 


Еа. 1—DIAGRAM OF CIBOUITS. 


This new straight-tube lamp is contained in an elongated sheet- 
metal case, which is provided with & screw base similar to that 
used on the larger sizes of incandescent lamps. Instead of the 
lamp being fed with CO, gas by means of an auto-magnetic feed 
valve, the gas is generated automatically within the tube itself. 
Near each electrode is placed a small bulb about an inch long, 
containing calcium carbonate, from which emanates the carbon- 
dioxide, СО», when the resistance wires embedded in it become 
heated to the proper degree by reason of their being connected in 
shunt to the gas column, as shown in the accompanying circuit 
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diagram. The gas column measures jin. in diameter and 1 ft. in 
length, and appears as a solid bar of light with an appearance of 
intense whiteness. i 

The foot-candles available near the tube total more than 200, 
making the apparatus suitable for the very closest colour dis- 
criminations. The degree of vacuum is automatically held within 
0'001 mm. of mercury column, and the apparatus will stand wide 
line-voltage fluctuations without becomiog disarranged in any way. 
This new lamp has been found suitable for making absolutely 
correct colour determination, and, while it is applicable to a very 
wide field, it is particularly useful in enabling the dye shops of the 
great textile industry to run night shifts. 


The Couch Autophone System. 


An interesting development of automatic telephony has been 
brought to our notice by the PRIVATE TELEPHONE AND ELEC- 
TRICAL Co., LTp., of 28, Great Queen Street, Kingsway, W.C., 
which has secured the rights for this country of the Cuuch Auto- 
phone system. This is an automatic telephone exchange suitable 
for a maximum of 100 stations, and is intended to take the place 
of the usual manually operated private exchange. It embodies 
certain features of the larger automatic telephone systems, such аз 
the dial calling device manipulated by the user, a switchboard 
equipped with automatic line selectors, automatic ringing and en- 
gaged signals, &c., and the central battery, but aims to reduce the 
installation to its simplest terms, Thus a separate eelector is 
provided for each line, which by one operation finds the desired 
line and puts the caller through, or warns him that the line is 
busy. Fig. 2 shows the selector with its 100 line contacte, as well 
as three additional points for special purposes; fig. 4 shows it 
without the contact ring, which is easily wired, and remains fixed 
in the switchboard, whilet the mechanism can be readily removed 
and replaced ; and fig. 3 is & view from the other side, showing the 
relays, step-by-step pawl and ratchet mechanism, «с, The switch- 
boards are standardised for 15, 30, 50 and 100 lines, but any less 
number can be supplied, and selectors can afterwards be added as 
desired until the full capacity of the board is reached. The 
selectors are mounted on vertical racks in a neat dust-proof cabinet, 
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Fic. 2.—CovcH AUTOMATIC LINE SELECTOR, 
COMPLETE 


which also contains the battery, &c. Each station is connected to 
the board by three wires, and the instruments are made in desk 
and wall patterns ; fig. 5 shows the де k type, fig. 6 the wall type, 


Fie, 5.—Drsk PATTERN OF TELEPHONE, 


and fig. 7 the latter with the dial opened showing the simple 
internal mechanism. T 

As compared with the manual exchange, the Couch system 
possesses the advantage of perfect secrecy ; the moment a connection 
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FIG. 3 —RATCHET MECHANISM OF 
SELECTOR. | 


is put through, the circuit is detached from the system, and no 
third party can call either of the two stations concerned. There 
is, of course, no operator to "listen ia," and no other person can 


Fias. 6 AND 7.—WALL PATTERN, CLOSED AND OPEN. 


overhear or interrupt tbe conversation, On the other hand, the 
person who has been called can call a third party, who will then 
be in direct communication with both stations, the third can call 
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Fig. 4.—SELECTOR REMOVED FROM 
WIRED CoNTACT RiNG 


a fourth, and so on; thus a conference can be held between heads 
of departments, or other persons to any desired number. Another 
advantage is that the service is available not only during the usual 
working hours, but throughout the 24 hours of the day. Oneof 
the special points can be utilised to send a general call," which is 
effected by means of bells situated in all the workshops, offices, &c., 
the ringing of which demands the attendance of the nearest 
official or other person at the adjoining telephone; by this means 
the mans ger for instance, whilst on a tour of the shops, can always 
be located and informed of urgent matters requiring his immediate 
attention. 

The cost of the installation is necessarily greater than that of a 
manual exchange, but on the other hand the services of an at- 
tendant are dispensed with, secrecy is secured, a 24-hours' service 
is given, and there is no delay in effecting a connection ; moreover 
there is no limit to the number of persons who may simultaneously 
use the system, save the full number of stations connected, snd in 
this respect the system is superior to the ordinary automatic ex- 
changes. The working parts being interchangeable and the 
operatións simple, maintenance costs little and can be effected by 
any telephone electrician without special knowledge ; the system 
is not experimental, having been in use in the United States for 
some years. We have had an opportunity of inspecting the system, 
and found its working all that could be desired for an inter- 
communication system. 


Half-Watt Lanterns. 


. Messrs. TOWNSHENDS, LTD., of Ernest Street, Holloway Head, 
Birmingham, have recently introduced à number of new patterns 
of outdoor and indoor fittings suitable for use with half-watt 
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lampe, of which we illustrate a couple. The reflectors are made 
in extensive, intensive, and focnsing shapes, and the fittings are 
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Fic. 8.—TowNSHEND OPEN-TYPE FITTING, 


Ете. 9.—ENCLOSED-TYPE FITTING, 


hard stove enamelled on steel or copper. Fig. 8 shows an open 
intensive type, and fig. 9 a type with the lamp enclosed, 


LEGAL. 


TRAMWAY ACCIDENT CLAIMS, 


A SETTLEMENT has been effected in the Court of Session, 
Edinburgh, in an action in which the wife of a Glasgow engineer 
sued the Corporation of Glasgow for £500 damages in respect of 
personal injuries received on a tramcar. Payment of £100 and 
expenses has been made to the pursuer. 

An action by a Greenock riveter, who claimed £300 damages for 
injuries to his child, from the Greenock and Port Glasgow Tram- 
ways Co. has alsu been settled, the pursuer receiving £30 and 


expenses. 


THE MAYOR, &C., oF WEST HAM, v. HART ACCUMULATOR Co., LTD. 


IN the King's Bench Division on December 9th, Mr. Justice 
Bailhache, sitting to take cases in the special paper, had this 
matter before him. 

Mr. WILLIAMSON said that he appeared for the respondents, and he 
understood that certain terms had been agreed between the parties. 
The matter was one between the company and the West Ham 
Corporation with reference to terminals, and there had been an 
arbitration. He now asked his Lordship to allow the appeal with 
coste, and set aside the award that had been made on the terms 
agreed between the parties. 

His LORDSHIP said he was willing to do this if there was 
general agreement, but he could not very well set aside an award 
without knowing what it was. 

Mr. STEPHEN LYNCH, on behalf of the Corporation, said that by 
the new arrangement that had been made there would be no object 
in arguing the appeal against the arbitration award. The matter 
was very complicated, involving intricate points of law. A new 
agreement had now been arrived at. The appeal was eet down a 
year ago, and it would be purely academic if argued now, and it 
would be a very long case. He asked the Court to allow the 
award to be set aside by consent. There had been a good deal of 
evidence submitted at the arbitration which was objected to. 

His LORDSHIP, by consent, set the award aside, without coste, 
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- BRITISH ELECTRIC TRACTION Co., LTD. 
( Concluded from page 748.) 
MR JUSTICE ASTBURY in the Chancery Division, on December 8tb, 
decided the question which arose on a scheme of arrangement, 
including a reduction of capital. 

His LORDSHIP said no option was given to the holders of income 
certificates to receive cash or shares, the scheme involving a 
compulsory exchange of certificates for shares. Upon the question 
whether there was a real reserve fund, it appeared that the company 
had transferred sums amounting to £818,000 representing premiums 
received on shares and debentures, discount on cancelled stock, and 
sums transferred out of assets. Of this fund the company had 
written off ascertained losses on investments amounting to £336 552, 
and it was proposed to allocate another £124,000 towards 
estimated Joss on capital ascertained to have taken place. There 
thus remained to the credit of the account the sum of £482,162. 
He was satisfied that this reserve fund had never been written off 
against investments, or the whole of it permanently applied to cover 
realised or estimated loss,and there was a non-capitalised fund in 
the company's books to that amount ; but the stock market had 
estimated the loss at a much higher figure than ascertained by the 
directors because of the marked depreciation in the company’s 
Stocks. They all knew that there were many reasons to cause 
fluctuations on the Stock Exchange. Having gone into the evidence 
he was unable to come to the conclusion that the available reserve, 
which unquestionably had been built up out of profits, had so 
depreciated that the sum of £93,000 was not now available. 
It was a domestic matter for the directors, acting fairly and 
honestly by the company and having regard to its commercial 
interests, to allocate £93,000 of that reserve towards the capital 
depreciation account. The scheme, if sanctioned, would be binding 
on the company because the Court came to the conclusion that there 
was a reserve fund and that the shares would be fully paid up. He 
therefore sanctioned the scheme. 

Upon the application of Mr. CLAusox he granted the opponents 
of the scheme their costs. 


ELECTROLYTIC ZINC FOR GOVERNMENT SUPPLY. 


A PROCESS fer the production of pure zinc by electricity to meet 
the spelter difficulty was discussed in the Patent Courts on the 
10th inet, when the Refractory Zinc Ore Treatment Co., of 
Devonshire Chambers, Bishopsgate, London, and New York, applied 
for a licence to use Patent No. 605 of 1909, belonging to Messrs, 
Siemens Bros., of Berlin, for a process for making anodes of 
Massive manganese peroxide to be used in saline solutions with 
electricity for securing a pure form of zinc. 

The application was heard by the Controller of Patents, Mr. 
Temple Franks, and the Deputy Controller, Sir Cornelius Dalton. 

It has been found that crystalline manganese peroxide conducts 
the current well, and possesses the great advantage that any reduc- 
tion which occurs entails only the passage of manganese ions into 
the solution, and these have no injurious effect on the deposition 
of the metal at the cathode: Under the patent, crystalline 
manganese peroxide, obtainable by heating manganese nitrate, is 
capable of being secured in massive form as a cake, and this in 
electrolysis is oxidised to higher stages of oxidation only very 
inconsiderably. 

Mr. EDWARD EVANS, for the applicants, explained that zinc ore 
was difficult to handle, and the applicants had in view the pro- 
motion of an undertaking (for which they would require this 
patent). for obtaining pure zinc by passing an électric current 
through a solution containing zinc ore in solution. With zinc in 
such urgent demand as st present, for Government and other 
purposes, there were considerable commercial possibilities before 
the scheme. It was not so long since that the Zink Gesellschaft, a 
powerful syndicate, cornered the ore supply in America. The price 
of zinc had risen since the war began from, roughly, £20 a ton to 
£100, and with its reduced supply, in a commercial form, owing to 
the lack of imports from Germany and Belgium, it was in greater 
demand than ever to-day for cartridge cases, shells, &o. The 
President of the Board of Trade and the Colonial Secretary had 
appointed a Special Committee to arrange an immediate scheme 
which should guarantee a continuous British supply, and the 
applicants were ready to place the results of their experiments at 
the disposal of that Committee, They had made experiments, in 
association with Messrs. Siemens, for the production of zinc by 
electrolysis, This electric method would be of great assistance in 
meeting the spelter difficulty. 

Evidence was given by the applicants’ technical director, 
Dr. P. C..C. ISHERWOOD, chief chemist to Messrs, W. J. Bush and 
Co. manufacturing chemists, Hackney, who stated that Germany 
had made half a million tons of zinc annually from ore imported 
from Australia. Applicants were ready to pay 5 per cent, on the 
anodes manufactured. They preferred to pay the royalty in that 
form rather than on the zinc recovery. An anode might last a 
twelvemonth, and 20,000 would be required for a fairly large 
electrolytic installation. | 

Мв. BURTON, for the opponents, insisted that as an anode might 
vary in size from а rod as small as a lead pencil to a plate as big 
as a blackboard, that was not the fair way of estimating royalty. 
The royalty should be upon the output—on what the patented 
process enabled them to obtain. 

DR IsHERWOOD said the firm proposed to begin with a unit 
yielding 10 tons а day. As the need arose they could increase the 
unite. They were entitled to have taken into account the experi- 
mental work they had conducted in order to apply the procees to 
zinc. Messrs. Siemens recognised its value, and had offered to 
make them an equivalent reward. An anode cost, perhaps, 88, or 
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9в., and if the royalty was to appear as a permanent and substantial 
tax on the undertaking, it would jeopardise at the outset the 
promotion of the company. It would be necessary to have a 
separate factory for making anodes, possibly under a subsidiary 
company. The initial step was to secure the Board of Trade's 
licence. Other linoenses had yet to be asked for—2,767 of 1915, 
and 15,128 of 1911. One of the patents taken out was the result of 
witnese's own experiments, They received some time ago a licence 
from Messrs. Siemens for experimental purposes, and conducted 
these experiments at works at Mitcham, in Surrey. That investi- 
gation was done on an undertaking that they should supply the 
results to Messrs, Siemens, and with that condition they had oom- 
plied. That arrangement with Messrs, Siemens came to an end 
before the war. 

The CONTROLLER asked whether there was any obstacle in the 
freights from Australia, whence the ore must come. 

рв. ISHERWOOD replied that with the ore at £80 a ton the freights 
were not prohibitive, and Germany had, of course, imported from 
Australia, Every ounce of zinc made in England came from 
imported ore. The demand at the moment was great. It would 
lie with the Government Committee to say whether they desired the 
applicants to obtain zinc by this method ; it would not be possible 
now to promote a company to manufacture zinc without Treasury 
sanction. The applicants were the only people who knew how to 
make these anodes ; they had actually done more work upon them 
than Messrs. Siemens had. The initial plant, if the Committee 
favoured the project, would be very expensive, and they would 
not be able to get to work for six months. It should be 
remembered, when the question of royalty was considered, that the 
process was mainly electrical, and the patent applied only to the 
anode, which was produced from the nitrate in a pan at baking 
heat, Applicants already had antecedent processes for treating 
the ore. They had a plant running for 12 months in America, 
but the price of zinc was not particularly good, and there 
was the trouble of the ore supply because of the Zink Gesell- 
schaft's corner. Dr. Isherwood added that the zinc made 
electrolytically by his process was particularly suitable for all the 
present demands, as it came out absolutely pure. When they 
experimented at Mitcham they paid Messrs. Siemens a royalty of 
4 marks per ton of electrolytic zinc obtained. They had the option 
of compounding the royalties by a lump sum, to be estimated on 
five years’ output of 300 working days, without deducting the ton 
royalties already paid. Their relations with Messrs, Siemens came 
to an end while they were discussing the joint use of the witness's 
and Siemens's processes. Applicants preferred to manufacture in 
this country, because of the zinc shortage here. 

The CONTROLLER said zinc was badly needed in England, and he 
should recommend that a licence be granted by the Board of Trade 
to the applicants, to get to work on the produotion of zinc at the 
earliest possible moment, 


VANDBRVELL v. A. P. LUNDBERG & SONS. 


JUDGMENT was delivered on Friday, December 4th, by Mr. Justice 
Younger, in the Chancery Division, in this action, the trial of 
which was reported in our issue of December 3rd. 

His LORDSHIP said the defendants had put up three defences to 
the plaintiff's claim, First, they said that the design was not new 
or original ; secondly, that the numbers of the registered design 
had been used by the plaintiff upon switch boxes which were not 
covered by the protection afforded by the registration, and, there- 
fore, the plaintiff had forfeited any right to obtain protection for 
the design at the hands of the Court; and the defendants lastly 
said that, in any case, they had not infringed the design. At the 
time of this registration the rules did not require, and the 
plaintiff, in fact, did not specify, the particulars in which 
his design was new and original, beyond the statement that 
they were switch boxes for use in electric installations, 
and were particularly adapted for motor-cars, The design showed 
a base with a particular sloping top surrounded by a beading, 
but it also dealt with the representation of push plugs between 
rows of switches, six in number, set in a plate of metal or some 
other substance. Two dials were also shown, and the plugs for 
attaching the electric connection were shown at the bottom right- 
hand side of the box. The plaintiff's contention with regard to 
the design was that it was a design for the whole structure, and 
not for any separate property. So far this claim that the design 
was novel and original was strongly supported, but looked at in 
that way the defendante’ design was not an infringement of it. 
It did not resemble the plaintiff's design in that sense. But the 
plaintiff said the defendants had taken novel features in their 
design. The defendants had, as the plaintiff had, their switches 
arranged in a row, and віх in number. Then the two dials were 
arranged in the sloping top of the box, which was said to be very 
essential to switch-boxes for motor-cars. But the registered 
design was not limited to switch-boxes for motor-cars. Now he 
thought the law was quite clear, and unless the plaintiff could 
get novelty and originality by taking the design as a whole, their 
claim failed. It was admitted that similar shaped boxes had 
been made and used before, and there was no novelty in, 
or infringement of, the design as a whole in respect of shape. 
He could not hold that there was anything novel or original in 
the number of switches so as to entitle the plaintiff to protection 
on that ground. With regard to the position of the switches, he 
could not hold that there was such a modicum of novelty and 
originality as would by itself justify & claim for protection, nor 
would it justify a claim for a combination, everything else of 
which was old, just because of this one novelty. He did not think, 
therefore, the plaintiff could justify a claim for originality at all 
and, on the whole, he must hold that there was not sufficient 


novelty and originality in this design to entitle it to be registered. 
To his mind there was a much broader ground on whith the claim 
of the plaintiff ought to be rejected.. As he had pointed out, this 
was a design for a switch-box not for a switchboard inside the 
box. No claim was made for the design of the switchboard, or its 
arrangement. He found in the plaintiff's 1910 catalogue that this 
was a switchboard which contained many novel features, and had 
been made the subject of a patent. That patent was taken out in 
1909 before the switch-box was registered as a design. The design 
was for the box and not for the switchboard already patented. 
The box was designed for the board and not the board for the box. 
The plaintiff now claimed as part of the design of the box, a 
feature which was part of the board. The plaintiff was 
endeavouring to obtain for the switch-box an implied pro- 
tection which he, as patentee, was entitled to for the switoh- 
board. To his mind it would be a most dangerous thing to extend 
the scope of the Designs Act to such a claim, and if there was no 
other defence the objection would be fatal. Having regard to his 
decision on the first point, he did not think it necessary to express 
any opinion on the questions of forfeiture or infringement. The 
action would be dismissed with coste. 


WYNSTANLEY t. MACARTNEY, MCELROY & Co., LTD. 


BEFORE Mr. Justice Scrutton, in the King's Bench Division, on 
Monday, plaintiff, May Ootavia Wynstanley, claimed damages for 
wrongful dismissal from the post of seoretary of the company; 
she also claimed declarations that she was the holder of 30 fully- 
paid £10 shares in the company, and was still seoretary of the oom- 
pany. An injunction and damages were claimed. Aocording to 
Counsel's statement, she was engaged in 1912 by the chairman of 
the company, Mr. J. К. Macartney, as a typist, and to teach him 
English grammar, spelling, &c. Mr. Macartney died in 1913, and 
his two sons, aged 16 and 12 respectively, were appointed directors. 
She was appointed a director in the month following Mr. Macart- 
ney's death, and by resolutions passed in 1915 by the two directors 
mentioned above, she was, she said, onsted from her position. The 
defendant company made a counterclaim, alleging misfeasance on 
the part of the plaintiff, by wrongfully converting to her own use 
shares which belonged to the company, and they claimed the 
repayment of the moneys and the transfer of the shares. They 
said that she was dismissed on account of grave breaches of duty, 
including the wrongful obtaining of certain moneys and the con- 
version to her own use of shares in the Malta Tramways Co., Ltd. 
The plaintiff said that sums of money were voted to herzelf and 
onb of the directors at 5 per cent, until the proving of the will of 
the late Mr. Macartney, and the moneys referred to by the 
defendants were part of these amounts. 
The hearing was adjourned until yesterday. 


OSBAM LAMP WORKS, LTD. r. PoPES ELECTRIC LAMP Co., LTD. 


JUDGMENT was delivered on Wednesday, December 15th, in the 
plaintiffs’ appeal in this action, when the appeal was dismissed. 


BUSINESS NOTES. 


Bankruptcy Proceedings. — J. W. DEWHURST, 
electrical engineer, late of 52, Northend Road, Fulhsm.—The 
public examination was held on December 8th, before Mr. Registrar 
Hope, at the London Bankruptcy Oourt. The accounts showed 
liabilities £152, and assets valued at £24. The debtor stated that 
prior to August, 1912, he waa employed by his father in the above 
business, but then took it over and paid him £38 by monthly 
instalmente of £1 each for the stook, tools and fixtures. He con- 
tinued the business until the end of October, and then having no 
work in hand and no funds he closed it. Witness attributed his 
failure to a decline in the business since the outbreak of the war. 
The examination was concluded. 

G. J. T. J. РАВРІТТ, consulting electrical engineer, Keynsham, 
near Bristol.—A first and final dividend of 64d. in the £ is payable 
on December 13th. 

J. P. K. CLARK (lately trading as G. Driver & Son), electrical 
and mechanical engineer, Hythe Road, Willesden Junction.— 
Application for debtor’s discharge is to be heard on January 12th, 
at Carey Street, W.C. 

HERBERT PAGE (trading as Smeeton & Page), electrical engineer, 
68, Queen Victoria Street, E.0.—Application for debtor's discharge 
is to be heard on January 11th, at Carey Street, W. C. 

С. Н. PEARSON (Pearson & Co., and В.О.А. Engineering Co.), 
electrical, &c., engineer, Manohester.— Second and final dividend of 
Is. 2d. in the E, payable December 21at, at 27, Brazennose Street, 
Manchester. | 


New Lamp Factories in Spain.—In Madrid two new 
factories for the manufacture of tungsten lamps are about to be 
started. One, apparently a German undertaking, is associated 
with the names of Maximos Schultz and Paul Kissted. Twenty- 
eight electromotors, of а total capacity of 99 H.P., are comprised 
in the machinery equipment. The other factory is to be estab- 
lished by the Franciso Perez e Lijos Sociedad en Commandita. 

At Valencia is to be set up the manufacture of electrio lamp 
bulbs by Olegario Masset, the concern, like the two above 
named, being started under the protection of the Ministerio de 
Hacienda and the new scheme for stimulating the development of 
the national industries, 
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Dissolutions and Liquidations.— THE — RENEW 
EnLEOTRIO LAMP Co., Ltp.—This company is winding up 
voluntarily with Mr. J. E. Percival, 6, Old Jewry, E O., as 
liquidator, A meeting of creditors is being held to-day at the 
address stated. 

ALLAN & Oo, electric lighting and power engineers, 27, Endell 
Street, Long Acr3, London.—Messrs. F. Niemeyer and T. W. Allan 
have dissolved’ partnership. Mr. Allan attends to debts, &o., and 
wi l continue the business as Allan & Co. 


Wu. SANDERS & Co., electrical engineers, Ridding Lane, Wed- . 


nesbury.—Messrs. W. Sanders (who died on February 16th, 1915) 
W. Preston, and E. J. Selby, have dissolved partnership. Mr. Selby 
now retires. Mr. Preston attends to debta, and will continue the 
business under the same name. 


Trade Announcements.—THe MANCHESTER ENGIN- 
EERING SUPPLIES Co., 454, Market Street, Manchester, want 
‘up-to-date catalogues and price lists from manufacturers. 

Messrs. HENRY Farsa & Co., Portland Cement Testing Works 
and Chemical Laboratories are removing on December 25th to 
6, Earl Street, Westminster, S. W., where they have taken larger 
‘laboratories, the lease of their old premises (occupied by them for 
85 years) having expired. 

THE ELECTRICAL SUPPLIES Co. have moved to 233, Tottenham 
Court Road, London, W.C. New telephone numbers: Museum 
2516-2517." Telegraphic address: Eleosplico, Ox. London." 

Messrs. SHIP CARBONS, LTD., have removed to 5, Chanoery 
„Lane, London, W. C. Telephone: Holborn 2367. ; 


The British Trade Oatlook.—We have received a 
pamphlet entitled The New Outlook in Britannic Affairs,“ by 
Ben. H. Morgan, the contents being a reprint of an address 
delivered by the author on Dacember 6th, before the Bristol Branch 
of the Royal Colonial Institute. The necessity for stimulating our 
export trade is referred to, the writer suggesting that one of the 
first things that the Government should do is to organise and 
stimulate production for that purpose. He says that the business 
of manufacturing exporters to-day is in a chaotic condition, and 
cites the case of a firm employing 12,000 hands which has on ite 
books between £300,000 and £400,000 worth of export orders which 
it cannot execute, because its entire resources are devoted to 
turning out munitions. All the leading export manufacturing 
firms, he suggests, could be Government controlled, as in the 
case of munitions firms, and excess profi ts could be appropriated 
for war purposes. The question of preference in overseas pur- 
chases is discuesed, and a Britannic Commercial Union is suggested. 
Mr. Morgan advocates a Government policy of requiring that all 
our Government and public departments shall place their orders 
with British firms, excepting where it is “inconsistent with the 
public good," a wide term which opens the door to many expres- 
sions of opinion. Transportation problems are briefly referred to, 
as is also the need for a British Empire mark of origin. In con- 
clusion, Mr, Morgan expresses the view that in our export com- 
merce in future great combinations will have to be met by great 
combinations of our own. '' Manufacturers will have to syndicate 
their goods, and banking houses must take a broader view of their 
functions, and support the enterprises of manufacturers and 
traders.” He says that the prejudice that exists in this country 
against large oombin&tions or trusts will not diminish unless 
we are guided by a strong national policy, having for ita object 
“not only the promotion of Empire industry and trade, but the 
maintenance of safeguards against the improper use of the great 
forces which we seek to create.” 


Book Notices.— How to Make Low-Pressure Trans- 
formers.” By Prof. Е. E. Austin. Price in U.S.A.. $1.10. 
“ Directions for Designing, Making and Operating High-Pressure 
Transformers.” By Prof. F. E. Austin. Hanover, N.H., U. S.A.: 
From the Author. Price in U. S.A., $2. 

“The Central.” Vol. XII. September, 1915. No. 37. London: 
The Central Technical College. Price 18, 6d. | 

" Mechanical World Pocket Diary and Year Book for 1916,” 
Manchester: Emmott & Co., Ltd. Price 6d. net. 

For Sale.—The liquidator of The Checkogram is 
offering for sale the patents and stock, &., of the business. 
Manchester Corporation is inviting tenders for the purchase of one 
2,500-B.P. Yates & Thom engine and 1,500-Kw. three-phase 


alternator, now at work at Stuart Street. Information will be 
found in our advertisement pages to-day. 


Catalogues and Lists,—Messrs. DaviD ROWELL & Co., 
LTD, 33, Old Queen Street, 8S.W.—Twenty-four-page illustrated price 
list of wire and other fencing, staircases and landings, principals 

for roof work, iron and timber buildings, factory buildings and 
workshops, and so forth, 

The Chemical Trade Journal has issued its usual wall calendar, 
with monthly sheete for next year. 

THE FOSTER ENGINEERING Co., LTD. Wimbledon.—Circular 
No. 140 gives prices of Foster wire-drawn lamps for from 20 to 260 
volts, and from 4 to 270 С.Р. 

Messrs. JAMES McMiLLAN X Co., Clun House, Surrey Street, 
Strand, London, W.C.—Sixteen-page catalogue, giving brief des- 
criptive information, excellent illustrations, and, in some cases, 
prices, of portable military and rifle-range telephones, including 
portable magneto telephones, portable battery telephones, rifle- 
range telephones, and accessories. 

THE BASTIAN ELECTRIC HEATING SYNDICATE, of 185, Wardour 
Street, W., has prepared a handy celluloid- measure (English and 
metric), which can be used either as a book-marker or as a paper- 
knife, and which, by means of a revolving disk arrangement, gives 
a calendar for from 1907 to 1927. 


Fire.—As reports have been circulated that the fire at 
the EDISON & Swan Co.'s works at Ponder's End was very serious, 
we have pleasure in stating the actual facte. On Saturday last 
a fire broke out in the joiners’ shop, an extensive building of two 


‘floors, employing nearly 90 hands, The fire did not spread, but 


was confined entirely to that department. The self-contained 
nature of the Ediswan works enabled things to be set going by 
Monday morning when work waa resumed. | 


Electric Cooking Installation.—THE Jackson ELEC- 
TRIC Stove Co., LTD., has obtained an order for fitting up an 
electric cooking installation at the new Phonix Assurance Build- 
ings in King William Street, E.C. It will consist of large ovens, 


‘boiling pans, hotplates, fish boilers and fryers, hot cupboard, 


grille, &o, 


LIGHTING AND POWER NOTES. 


Aberdeen.—New PrANT.—Mr. Bell, the city electrical 
engineer, recently submitted a proposal, which was adopted by the 
Electricity Committee, for extending the generating plant, at a 
cost of £21,175. In his report Mr. Bell pointed out that the plant 
consisted of 4,000 Kw. of А.С. and 4,380 Kw. of D.C. machinery, 
which in view of the increasing demand was insufficient. In 
particular this referred to the А.С. supply which depended on the 


.8,000-Kw. set not being rendered inoperative for any time in the 


winter months. This set Mr. Bell reported had up to a recent 
date generated 19 million units; in 20 months it had saved after 
paying all capital charges, £2,490, and would with the present 
coal prices, pay for itself in another 18 months, He recommended 
that а 5,000-K v. turbo-alternator, with condensing plant, switch- 
gear, &c., and a 1,000-Kw. motor-converter with switchgear, be 
obtained. The recommendation of the Committee was, however, 
rejected by the T.C. at its meeting on December 6th, by 17 votes 
to 14. 


Ashton-under-Lyne.—The electrical engineer having 
reported difficulty in maintaining supplies, a Sub-Oommittee is to 
consider the desirability of using a railway siding near the works, 
the erection of a conveyor, and the purchase of a motor wagon. 
It has been decided that power accounts of £10 per month and 
over be collected monthly instead of quarterly. 


Atherton.—Price INOREABE.—The South Lancashire 
Tramways Co. has notified the U.D.O. that in consequence of the 
increased oost of coal, the price charged to the Council for eleo- 
tricity supplied during the year commencing January Ist, 1916, 
will be increased 1d. per unit. 


Australia.— The Melbourne City Council has concluded 
an agreement with the Melbourne, Brunswick and Coburg Tram- 
way Trust for the supply of electric current for a period of five 
years ; the price to be paid by the Trust is £5 per annum for each 
KW. of demand and 0'65d. per unit for current supply. 

The city electrical engineer is to visit Sydney in connection with 
the formulation by the Federal Council of the Electrical Associa- 

on of Australia, of a uniform set of conditions of contract for 
public tender. : 

The Shire Council of Upper Yarra (Vio.) has applied for an 
Order-in-Council to supply electricity to the townships of War- 
burton, Millgrove, West Warburton, and Yarra Junction.— 
Tenders. 


Bolton.—PROPOSED Loan.—Sanction is to be asked 
by the T.C. to the borrowing of £2,215 for mains and transforming 
plant. 


Burton-on-Trent.—Proposep LOAN.— The T.C. has 
decided to apply for sanction to borrow £3,500 for cables, in 
accordance with the recommendation of the Electricity Committee. 


Continental.—Rvussia.—A group of contractors has 
submitted to the T.C. of Rostoff on the Don a proposition to erect a 
third electrical station on a conceasion basis, including the Council 
asa shareholder. A oommitteeof the town engineers is examining 
the proposition, 

The Tabreez Government has approved the project of an 
electrical station to be erected in Alupka, besides a system of 
electrical distribution for Alupka, Sara, Mischora and Simeisa. 

The Belgian Company, of Simferopo), in agreement with the 
management of the Simferopol Bailway Station, is negotiating 
with a view to introducing electric current for lighting the 
station, and at the same time, the Gorodetz Faotory. : 

As the Chabarovsk electricity station is over-loaded, and 
only deliver current to the garrison buildings, &., for limited 
periods in the evening, it is proposed to install a separate electric 
station for the uae of the military department, 

The Mozyr (Minsk Government) Council propcses to grant a 
concession to Messrs. Mikulitzky & Smolyansky for the installa- 
tion of an electric lighting system in the town. 

The Government of the town of Vitebsk has re»eived notice 
from the Minister of the Interior, of the approval of the decision 
of the Vitebsk T.C. to establish as a share company, the Vitebak 
Tramways” concession for the construction and exploitation in 
the town of Vitebek of electrio light, and of the conditions attached 
thereto as approved by the Vitebek Т.О, for the concession, 
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Chesterfield, —PrANT ExTENSIONS.—T he Т.С. is recom- 
mended to couple a 400-KW. D.C. generator, which is being displaced 
by an alternator, to an A.C. motor, in order to give additional plant 
capacity, at an estimated eost of £1,800. It is also proposed to 
equip four additional boilers with coke-breere burning apparatus, 
at а cost of £219. 


Darlington.—Loan Sancrion.—The Corporation has 
received the sanction of the L G. B. to the borrowing of £15,400 for 
new plant. Of this amount, £12,800 is required fora turbo-genera- 
tor, condensing plant, &c., switchboard and cables, and £2,800 for a 
mechanical coal-handling plant. The tender of Mesars. Fraser and 
Chalmers for a 3, 000-K w. turbo-alternator has been accepted. 


Dover.—A loan of £157,519 to the Corporation Elec- 
tricity Committee by the Trustees of Greenwich Hospital, is due 
for repayment next May, and the Committee has been informed 


that the Trustees have been recommended not to renew the loan at: 


4 per.cent, Negotiations for the renewal are proceeding. 


Downham Market.—E.L. ScHEME.—The U.D.C. has 
offered to discuss with Mr. C. H. Bast, of Bradford, a scheme of 
E. U. for the town, on the distinct understanding that the Council 
will not incur any pecuniary liability. 


Ellesmere Port.—PRov. OgpER.—The B. of T. has 
informed the U.D C. that it is not prepared to grant the Council 
а prov. order for E. L. unless some urgent reasons are adduced. 


Fakenham, —E L. Scoeme.—The P.C. has decided not 
‘to consider the question of electric lighting during the war. 


Folkestone. — STREET Ілонтіма. — Owing to the 
lighting restrictions, the Electricity C». has made a further 
reduction in the Corporation street lighting account at the rate of 
£72 per quarter in addition to the rebate of £112 per quarter 
allowed when the lightinz was first reduced. This has been 
accepted by the T.C. 


Gillingham (Kent).—PRIOR INCREASE.—The T.C. has 
decided, owing to the inoreased cost of fuel, &c., to add to each 
acoount for current 10 per oeut., and to ask the other consumers 
having contracts whether they are prepared to pay the increase. 


Hertford.—New showroom premises in the town have 


been opened by the North Metropolitan Electric Power Dis- 
tribution Co., Ltd. 


Heywood.—PRICR IN CREASE.— The charges for elec- 
trical energy are to be increased as from January Ist, 1916, by 5 per 
cent, for lighting purposes, and 10 per oent. for power purposes. 


Keighley.—WaTER PuwPrNG.—The Corporation has 
decided to pat down plant, including a motor to cost about £100, 
for pumping water from a well belonging to Fleece Mills Co., into 
Black Hill reservoir. " 


Kilmarnock.—Year’s Workina.—Doring the year 
ended May 15th last, the Council's electrical undertaking sold 
2.681,607 unite, being a small increase on the previous year. The 
net profit on the undertaking was £3 726 against £3 825 in the 
previous year. The generating plant capacity now amounts to 
3,030 KW.; 800 Kw. of rotary sub-station plant and 1,315 k. v. A. of 
transformer eub-stations are supplied, and 184 miles of 11,000- 
volt overhead lines are in use. Та the Kilmarnock area 2,558 Н.Р. 
of motors, and in the outer Area 1,570 H. P. of motors—a total of 
4.128 H.P.—are supplied. The total working costs amounted to 
512d. per unit sold, coal costing 157d. per unit, with coal at 
1a. 2d. per ton. І 


Kingston-on-Thames.—L.G.B. INqUIRY.—Àn inquiry 
was to be held during the week into the application by the T.C. for 
sanction to a loan of £16,792 for the electricity undertaking. 


Llanelly. — Street LiaHTING. — The Council has 


decided, by 9 votes to 3, to substitute small lampa for street arcs 
during the period of the war. 


London.—ScnHoonL LriaHrrNG.—In July, 1914, the 
London Education Committee accepted the tender of Messere. 
Turnham & Co., at £1,050, for installing electric light, bells and 
telephones in the Farzedown Training College and Hostels, 
Wandeworth. The contractors have now submitted a claim for 
£38 138, in respect of the increased cost of the work, which the 
Committee has agreed to pay. A three-story building for boys, 
girls and infante and a separate boys’ school have been erected in 
Vallance Road, Whitechapel, and the wiring has been completed, 
As a result of negotiatione, the Stepney B.C. is now prepared to 
lay the services, onthe understanding that the oost is borne in the 
оз instance by the Council, to be refunded оп the termination о? 

е war. 

. It was reported at last week's meeting of the Lambeth 
B.C. that the South London Electric Supply Corporation, Ltd., 
had given notice to its consumers that an addition of 9 per 
cent. will be made to the charges for current supplied, as from the 
date of the December meter readings. 

The Metropolitan Water Board proposes to enter into an agree- 
ment with the Battersea B.C. for the supply to the Battersea 
station of current at Id. per unit for power and 31d. per unit for 
lighting, plus a temporary increase of 10 per cent. 

ISLINGTON.—The L.C.C. has sanctioned the borrowing by the 
B.C. of an amount not exoeeding 45,456 for electricity mains 
within the borough. 

HOSPITAL LIGHTING.—As the result of negotiations the Metro- 
politan Asylums Board proposes to enter into a new agreement 


with the South London Electric Supply Corporation, for the eupply 
of electricity to the South-Western Hospital and Ambulance 
Station. The agreement is to be for a period of seven years from 
Ostober Ist last, and at the following scale of charges :—For the 
first 12,500 units per annum 4$d, per unit, in excess 2d. per unit, 
the Board undertaking to take at least 20,000 unita for lighting 
сао year. For power, heating, and cooking a flat rate of 144. per 
unit, 

Вт. PANCRAS.—The Finance Committee has had under considera- 
tion a letter received from the Comptroller of the L.C.C., relative to 
the sanction asked to the borrowing of £13,000 in connection with 
the King's Road electricity extension. While it appears the L. C. 0. 
Finance Sub-Committee is under the impression that the first two 
boilers cannot be obtained owing to the war, and, therefore, it 
would be unnecessary to proceed with the buildings to accommo- 
date them, the British Niclausse Boiler Co. offers delivery of the 
boilers by autumn, next year. In view of this it is proposed to 
renew the application to the L.C.C., and to inform the Boiler Co. 
as to the course of events, with a view to installing the boilers by 
the specified dates. The Ecclesiastical Commissioners have agreed 
to advance the loan required for the boilers, the option expiring on 
March 25th next. 

HAMPS8TEAD.—A small fire occurred at the Council's generating 
station on Wednesisy night, resulting in damage to machinery and 
switohgear, and a 20 minutes’ failure in the supply. 


Loftus-in-Cleveland. — Street Тлонтіма. — The 
Council has decided to make a grant to Messrs. Pease & Partners, 
Ltd., who were responsible for the electric lighting in the district, 
on account of the reduced revenue consequent upon the lighting 
restrictions, Taking a basis of £200 for the full year, the firm 
will be apportioned a sum according to the number of times the 
lamps have not been lighted. 


Loughborough. — HALF - Year’s Accounts. — Ald. 
Bumpaus, in reviewing the work of the electricity department for 
the half-year, mentioned that there was a large increase in output 


of energy, mostly for power purposes. The lighting receipts were 


slightly decreased, but the gross profit was £878, as compared with 
£517 a year ago. 


Manchester.— NEW PrANT.—O wing to the increasing 
demand for electricity and the impossibility of completing any part 
of the new Barton power station in the required time, the Eleo- 
tricity Committee proposes to temporarily install one of the 
16,000-Kw. generating sets intended for the Barton power station, 
at the existing Stuart Street station, making room therein by 
removing a generating set of 3,750 kw., which is some 11 or 12 
years’ old, 


Morley. — New PrANT PROOSALS. — The electrical 
engineer (Mr. J. E. Ellis) has reported to the T.C. that 
owing to the increase in load on the generating station, 
the margin of reserve plant is becoming exhausted, and new 
plant should be obtained, to be іа working order by September 
next. He adds that, from the standpoint of efficiency alone, 
up-to-date plant could be obtained that would generate current а: 
one-half of the cost of generating with the present plant. The 
Electricity Committee has, however, decided that it cannot carry 
out the work, which would probably cost £2,000. 


- Neweastle (Co. Down).— The manager of the Electric 
Light Co., in response to the Urban Council's request, states that, 
owing to the high cost of materials, it is impossible for the com- 
pany to install eleotricity in workmen's houses in the town at 
present. M 

Nuneaton.—The L.G.B. has intimated in reference to 
thé Counoil's application for sanction to the raising of a loan of 
£10,000 for electrical extensions, that it would not take exception 
to the Council entering into contracts for the plant. 


Redditch.—Proposep Loan.—The U.D.O. hus decided 
to borrow a further £12,512 in connection with the reoonstruo : ion 
of the electricity undertaking. The original estimate of the cost 
of the scheme was £28,900, of which £25,000 has already been 
borrowed. With the present application the total cost is increased 
to £38,137. 

Rotherham.—New PraNT.—The T.C. has been author- 
ised to purchase a 5,000-kw. turbo-alternator from the British 
Westinghouse Co. 


Sheffield.—Proroszp Loan.—Application is to be made 
to the L.G.B. for sanotion to the borrowing of £137,101 for the 
provision of an additional turbo-alternator, with песзвзагу boilers 
and auxiliary plant, at the Neepsend power statiop. 


Stretford.—The U.D.C. is recommended to reappoint 
Mr. Thos. L. Miller as consulting engineer in connection with the 
electrical undertaking, for a farther period of 12 months, at a fee 
of 25 guineas. 


Torquay.—The Т.С. hes decided that the Tramway 
Co. кү к to pay an additional ld. per unit for traction current 
supplied. à 


West Ham.—The electrical engineer has reported in 
detail on the existing arrangements for the supply of feed and 
make-up water at the generating station, and has submitted esti- 
mates for extensions and alterations which were provided for in а 
pest loan sanction. This work is estimated to cost £1,350; the 
unexpended balance of the loan sanctioned is, approximately, 
21,100, and the balance of £250 will be defrayed, if neseesary, 
out of current revenue, 
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Walsall.—In а recent report by the Electricity Com- 
mittee, attention was drawn to the serious increase in coal consump- 
tion at the electricity works. This position had been anticipated, in 
view of the neceasity of bringing into use old and inefficient 


machinery, owing to the backward condition of the new works, 


which, it was expected, would be in use this winter. 

The Electricity Committee has agreed to reduce by 25 per cent. 
the charge to the Property Committee for lighting the lampe out- 
side the Council House. | 


West Bromwich.—Price INOREASE.—The Electricity 
Committee recommends the T.C. to inorease the price of energy to 
ordinary power consumers by 15 per cent. 


Whitehaven.—A Sub-Committee of the Corporation 
Lighting Committee has been appointed to go into the question of 


the general working conditions at the electricity station, and . 


present a report. It is considered that additional plant may be 
necessary in the near future. 


Wigan.—According to the Wigan Ezaminer,a lengthy 
diacussion recently took place on a breakdown at the electricity 
works, where, on a certain Saturdsy night, it appears that seven 
boilers of the eight installed were out of service on account of 
burst tubes. The boilers in question, mostly old ones, have been 
forced for some time, and two new Stirling boilers are on order to 
assist matters; the condition of the boilers is attributed to the 
indifferent water supply. to improve which water softening plant 
has been ins'alled, but with poor success owing to the erratic 
character of the water. 


Wolverhampton.—The B. of T. has granted per- 


mission to the Corporation to supply energy to the Sewage Outfall . 


Work: at Barnhurst. 


Worcester.—The borough, electrical engineer has been 
authorised to fix a new switch panel at the Hylton Road station at 
an estimated cost of £32. 


Wrexham.—Prov. Orper.—On account of con- 
dit ions arising out of the war, the T.C. has decided to defer for the 


present the application for a prov. order extending the area of 


supply into the rural district, 


TRAMWAY and RAILWAY NOTES. 


Bingley.—Tramway ExTENSION.—The U.D.C. has 
applied to the B. of T. for an extension of time from February 7th, 
1916, to a year after the termination of the war, for the completion 
of the new tramway from the terminus at Croseflate to the Council's 
boundary adjoining the area of the Keighley R.D.C. 


Birmingham.—The Tramways Committee has decided, 
in view of the strenuous traffic conditions prevailing, to shut down 
the tramway and ‘bus services on Christmas day in order to give 
the employés a reet. 

Bournemouth, —TRAwwAY RECONSTRUCTION.—The T.C. 
has decided, subject to the consent of the Treasury, if it be neces- 
вагу, to borrow temporarily by loan from the bankers, and after- 
wards by mortgage on the rates, £6,000 for the reconstruction of 
a portion of the tramway track between the town and Poole at 
Constitution Hill The B. of T. has raised no objection to the 
projeot. 

Continental.—Rvssr1A.—Àt a recent meeting of the 
Karkoff T.C., a proposition of the General Electrical Co. respecting 
the sale of land, &c., was accepted. After explaining the terme of 
the bargain, the notice states that the Russian General Electrical 
Co. has undertaken to introduce, on account of the town, a tramway 
line, beginning from the Petinek line, and running to the recently- 
acquired property. The cost will be paid off in three years in equal 
sums; the company is to begin construction at once. The town 
will supply the company with power at 5} farthings per kw.-hour. 


Darwen.—The General Purposes Committee has declined 
an application by tramway employés for an advance in wages. 


Lanarkshire.—An arrangement has been made whereby 
the possibility of the County Council acquiring the tramway 
system will be kept open till after the war. 

U.D.O. has 


Leyton.— FEMALE Conpucrors.—The 
decided to trair female conductors for the tramways, preference 
to be given, except in special circumstances, to aingle women or 
widows. During training they will receive 126. 6d. per week, and 
afterwards a wage of 74d. per hour. 

London. — VEHICLE BATTERY MAINTENANCE. — The 
Metropolitan Asylums Board proposes to enter into an agreement 
with the Tudor Accumulator Co., for the maintenance of the 
battery of the new 30-cwt. electric vehicle at Queen Mary's 
Hospital. The agreement is for five yeara, the amount charged 
per mile run being 154. 

Northampton.—FrmaLe Conpuctors.—The T.C. has 
decided to train some female conductors for the tramoars, and to 
pay them the same wage as received by men, 


Sheffield.—The City Council hag confirmed the Tram- 
ways Committee’s propoeal to suspend the tramway service on the 
Sunday following Christmas Day. Sir William Olegg, the chair- 
man of the Committee, said it recognised that the proposal was 
somewhat drastic. There were now 400 women in the employ- 
ment of the department, and the number was rapidly increasing. 
The number of passengers carried per day was 350,000, and the. 
excess per week, compared with last year, was about the same 
figure. They were running between 1,100 and 1,200 miles more 
than in the corresponding period last year. Each evening they 
had to turn out over 100 part-day or special cars to meet the 
increased traffic. They anticipated that in the week before 
-Christmas the staff would be overwhelmed, and he was quite sure 
that unless advantage could be taken of the special circumstances, 
the time would come when they would break down physically. 


TELEGRAPH and TELEPHONE NOTES. 


Cable Censorship.—It was announced on Monday last 
that censorship by the Press Bureau, on behalf of the Foreign 
Office, would be suspended from December 20th : the responsibility 
for matter telegraphed abroad would rest with the senders of the 
teleg rama, but the censorship of Press telegrams frcm one foreign 
country to another over British cables would remain unaltered. 
bns oensorship of naval or military mstter will continue as 

ore. 


Illicit Wireless, — The wireless apparatus on the 
German steamer Bulgaria, which is interned in the harbour of 
Baltimore, U. S.A., has been sealed by order of the United States 
Government, owing to charges that messages have been sent and 
received by it recently. 


Russia.— The chief Department of Posts and Telegraphs 
has allocated a sum of 100,000 roubles for converting the overhead 
telephone system of the Saratoff district into an underground one, 
The work will begin in the spring ; in the meantime the necessary 
material will be prepared. 4 

Until now, between Tomsk and Отак there has only been опе 
telegraph line, which has proved altogether insufficient ; to relieve 
this line, a supplementary line гій Novo-Nikolaievek-Omsk has 
now been installed. 

The Poltava Government is asking the Ministry of the Interior 
for permission to construct a telephone line from Poltava to. 
Kremenchy. The work will be started immediately. 


Submarine Detectors.—In the Scientific American of 
October 16th, it was stated that a means had been found for 
detecting the approach of submarine vessels at a great distance, 
with the aid of Mr. W. Dubilier, whose name is known in oon- 
nection with wireless telegraphy. It was not difficult to detect 
the sound of propellers by means of submerged microphones, but 
these sounds could not be distinguished from those emitted by the 
propellers of surface vessels. However, after numerous experi- 
mente, a characteristic sound associated only with the propellers 
of submarine vessels was identified, and eventually methods of 
filtering out other sounds were developed, while the sensibility 
of the receiving apparatus was increased by means of the De Forest 
amplifier, so that it became possible to detect the approach of a 
submarine at a distance of over 50 miles; the employment of a 
number of microphones arranged во as to maximum 
sensibility in particular directions enabled the direction of the 
submarine to be discovered, and a method not dieclosed was found 
of estimating the distance of the submarine. 


Wireless Telegraph Relay.—It is reported that 
Dr. В. E. Hall, at the University of Michigan, has perfected a 
relay for wireless telegraphy which operates on the principle of 
tone instead of wave-length tuning, and makes possible the 
sending and receiving of messages simultaneously on the same 
antenna; it will automatically relay wireless messages to a wire 
telegraph line, and records the messages on tape at a high speed.— 
Telegraph and Telephone Age. 


Wireless Telephony.—Prof. Pupin in a lecture 
recently described the device which he has invented for increasing 
the range of wireless telephony. He states that it eliminates all 
disturbances and statio discharges, and selects only the waves 
conveying the message.— Telegraph and Telephone Age. 


CONTRACTS OPEN and CLOSED. 


` 


OPEN. 


Birkenhead.—December 20th. Unwashed rough slack 
for the Corporation's electricity generating statione, during period 
ending June 30th, 1916. Mr. G. P. Shalloross, Borough Electrical 
Engineer, Craven Street, 
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Australia. —ADELAIDE.—January 19th. P.M.G. Com- 
mon- battery switchboard. See "Official Notioes November 19th.* 
January 26th. Deputy P.M.G. Twenty tons of galvanised-iron 
Wire, 400 Ib. to the mile. 
January 26th. Deputy P.M.G. Telephone instruments, parts 
d accessories." 
BBRISBANE.—February 23rd. P. M. G. 
Bee “ Official Notices” to-day. 
SYDNEY.—January 3lst. Three eleotrically-operated railway 
ight-car transferers, for Jones Bay wharfage, Pyrmont. Particu- 
from Engineer-in-Chief of the Harbour Trust, Circular Quay. 
February 7th. Metropolitan Board of Water Supply and 
Bewerage. For No. 1 pumping station at Ultimo. Two centrifu 
mps and electric motors (4,000 gallons per minute each), 
tohboards, starters, Ko. Contract No. 1,301.* 
February 28th. Municipal Council. Tenders for induction 
lators. Specifications (1 18. 6d.) from the Electric Light 
t, Town Hall, Sydney. i 
Nuneaton,—December 24th. Corporation. Supply and 


greotion of an overhead line, for the Eleotricity Department. See 
Official Notices " December 10th. 


Redditch.—December 28th. Council. Eighty tons per 
eek, for three months, of D S. nuts or rough slack. See Official 
otices " December 10th. 


Salfard.—2,000 tons of washed slack for the electricity 
Worke, Frederick Road. Ohairman of Electricity Committee. 


South Africa.—DuRBAN.—January 5th. Corporation 
Telephone Department. (1) Telephone apparatus and materials; 
(2) underground cables; (3) 540 o.i. pipes, 9 ft. long, for cables. 
Messrs. Webster, Steel & Co., 5, East India Avenue, E.C., are the 
Üorporation's London agents.“ 


Spain.— December 21st. Municipal authorities of 
Calanas (Province of Huelva). Ooncession for the electric lighting 
of the town during a period of ten years. 

December 20th. Municipal authorities of Vich (Province of 
Barcelona). Concession for the electric lighting of the town 
during a period of three years. ` 

Municipal authorities of Mola del Marques (Province of Valla- 
olid). Conoession for the electric lighting of the town. 


1 for the items marked can be seen at the Board 
et Commercial Intelligence Branch in London. 


Wheststone apparatus. 


CLOSED. 


| | 
Aberdeen Line.— This company has accepted the 

ү of Mesrs. Siemens Bros. Dynamo Works, Ltd., for Wotan, 
ntalam, aad carbon lamps, for the year 1916. 


Australia.—The following contracts have been placed :— 
COMMONWEALTH RAILWAYS, 
Portable telephones, £590.— Western Electric Co. (Aust.), Ltd. 


MzTROoPOLITAW Boarp or Water SuPPLY AND SEWERAGE, 
Centrifugal pumps and motors (Richmond pum ing station), £1,897.— 
Zollner, Ltd. (including motors supplied by 


America). 
P.M.G.'s DEPARTMENT, SYDNEY. 
Bupply of distributing-cable terminals, £1,900.—The Oliver Co. 
Metal.fitament lamps, £517.—Dick, Kerr & Co. 
17 strips metallic circuit.protectors and mounting plates, £985. — Western 
Electric Co. (Aust.), Lid. 
5,000 fs. glazed earthenware conduit. two ducts; 9,500 ditto, three ducts ; 
80,000 ditto, four ducte, £2,877.— Sydney Stoneware Pipe Association. 


P.M.G.'s DEPARTMENT, MELBOURNE. 
Telephone cords, &0., £886.—Laurence & Hanson Electrical Co., Ltd. 
Telephone diaphragms and- microphones, £154.—800 common-battery tele- 
phones, £1,600.—Western Electric Co. (Aust.), Ltd. 


VICTORIAN RAILWAYS. 
Electrification of Melbourne Suburban Railways, sub-station building at 
Albion, £18,078.—J. 8. G. Wright. —Aust. Mining Standard. 


Gillingham (Kent),— The Т.С. has accepted the 


llowing tenders for ooal for the electricity works :— 
Gill & Воп, Ltd.—100 tons of Notts Gedling 1}-in. nutty slack, at 21 4s. 5d. 
per ton, and 100 tons of Notts Ruff ird 11 in. nutty slack, at £1 3e. 103. 
Spencer, Whatley, Ltd.—500 tons of North Staffs 2-in. and 4-іп. D.S., at 
1 per ton, and 60 tons of Snibson Deep 1$in. slack, at £1 1s. 
per ton. 

Glasgew.—The Hyatt Roller Bearing Department of 
eesrs. Broom & Wade, Ltd., has secured an order from the North 
ritish Locomotive Co., Ltd., of Glasgow, for 350 three-inch Hyatt 

toller bearing drop hangers complete, to be installed in their 
new works. 

London.—The L.C.C. has accepted the tender of the 

Maxim Lamp Works, Ltd., for an annual supply of electric traction 
glow-lamps for the Tramways Department. 


Morley.—The T.C. has accepted the tender of Messrs. 
Bedford & Co. for coal for the electricity works. 


Newport (Mon.).—The Borough Electrical Engineer 
been authorised to order 300 tons of Bedwas navigation coal, 
at 146. 6d. per ton, and 300 tons of Crumlin Valleys coal, at 123. 


per ton. 

Nuneaton.—The T.C. has accepted the tender of Messrs. 
Baboock & Wilcox, Ltd., for pipework for plant extensions at the 
electricity works, at £330. 

Owing to the satisfactory operation of the 750-K w. geared 

urtis turbo-generator that was supplied by the British Thomson- 
ouston Co., Ltd., the Corporation has now placed with the 
bompeny an order for a duplicate set. 


eneral Electric Co. of 


Torquay.— Messrs. E. P. Bovey & Son have written to 
the T.C. intimating that, in view of the difficulty of delivery of 
materials, they could not guarantee completion of the electrical 
work of the new Medical Baths in any definite time, and must 


‘therefore let the work pass. The Baths Committee has resolved that, 


providing Messrs. Bovey will complete the work within four weeks 
from the date the materials for the job are on the site, their tender 
be accepted, but failing this, that the next lowest tender be 
acoepted. 
Wolverhampton.— The Tramways Committee has 
accepted the tender of Messrs. Hadfields, Ltd., at £595, for the 
supply of 14 pairs of pointe. 

Worcester, — The City Council has confirmed tbe 
acceptance of the tender of the Pulsometer Engineering Co., Lied., 


amounting to £192, for supply of a centrifugal mo 
pump, with crab, &c., for the detritus well, 


FORTHCOMING EVENTS. 


Institution of Mechanical Engineers. —Friday, December 17th. At6 p.m. 
At 11, Great George street, Wesiminater, B. W. Papec on * Engineering 
Colleges and the War," by Dr. R. M. Walmsley and Mr. C. E. Larard. 

Electro-Harmonic Society. Friday, December 17ih, At 8 p.m. At Holborn 
Restaurant. Smoking Vonoert. 

North-East Coast Institution of Engineers and Shipbuilders. — Friday, 
December i7ih. As 7.30 pm. As Bolbeo Нап, owcastie. Geneial 
Meeting. 

University College, London.—Friday, December 17th. At 5 p.m, Final 
Lecture on ~“ Кіесиіс Heating and Electric Furnaces,” by Prof. J. A. 
Fleming, F.R.8. 

Manchester Association of Engineers.—Saturday, December 18th. A! 
Grand Hotel, Aytoun street, Manchester. Topical Discussion Evening. 

Junior Institution of Engineers.—Monday, D.cember 20th. At 7.80 p.m. 
At the I.E.E., Victoria Embankment, W. C. Paper on The Moderni ation 
of Power Plaut in Factories,” by Mr. W. A. Tookey. 
erd Technical and Engineering Association.— Monday, December 
иш. At Тр.ш. At the Royal Teonnical Insutute, Peel Park. Annual 
Social. 


FUTURE TRADE WITH RUSSIA. 


Ir may be not without interest to hear what our French friends 
have to say in regard to the cultivation of commercial relations 
with Russia, on the principle that it is always advisable to learn 
something, if possible, from our neighbours, just as the latter веєк 
information from us. That the French are hopeful of securing 
advantages in Russia after the war is shown by the fact that the 


. Minister of Foreign Affairs appointed a Commission some time ago, 


under the presidency of M. Méline, to co-ordinate the good wishes 
scattered about in respect to the promotion of business, and the 
Commission iteelf obtained the services of a Consultative Com- 
mittee, composed mostly of leaders of commerce and industry, 
to make inquiries in circles intereeted in trade with Russia, and 
collect the suggestions for the consideration of the public 
authorities. The results of the investigation, together with the 
Committee’s recommendations, were recently published in a 
general report by M. Pierre Arbel, which is divided into two parta 
one dealing with the standpoint of German trade with Russia, and 
the other with that of France with that country. We do not 
observe anything particularly new in the German part, but it is 
well not to overlook the statement that, in order to develop the 
export trade at any cost, the German people, with the Government 
at the head, have consented to pay in the home market prices which 
are much higher than the export prices, calculating that the high 
inland prices were only a displacement of riches without vexatious 
recoil on the general public, whilst, on the other hand, all the 
transactions effected abroad would cause an influx of money 
profitable to the nation. The report states that this was the origin 
of the export bounties, by means of which the Germans found a 
practical and efficacious method, not only of favouring their 
exports, but also of annulling the natural effect of Customs duties, 
and the Committee remarks that not one of the least preoccupa- 
tions of the negotiators of the future Peace Treaty should be to 
provide a remedy for this matter. 

The second part of the report, dealing in general with the diff- 
culties which have hampered French exports to Russia in the 
past, enumerates these as the lack of qualified commercial repre- 
sentatives and travellers knowing the language, the absence of 
information concerning Russian customers, and the fear of having 
to grant long credits. It is, however, noted that the French 
Chamber of Commerce in Paris, the Russian Chamber of Commerce 
in Paris, and the Russo-French Chamber of Commerce in Petro- 
grad, together with the public authorities, have endeavoured, since 
the declaration of war, to place the necessary information at the 
disposal of exporters, including details of business such as concerns 
goods required or offered in Russia, and of offers of co-operation 
made by Frenchmen or persons not acquainted with Frenoh, living 
in Russia. The education of young men in commerce and in 
Russian is being undertaken, so that it will be possible to dispense 
with German intermediaries in future ; whilst in the case of trade 
credit, it is held that an entirely new organisation haa to be created. 
The French banks and the Bank of France in partioular ought to 
discount long term drafts on other countries. But the report 
emphasises the necessity for the establishment of an export bank 
with the co-operation of the State, and states that if such ar 
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institution could not be formed at once, it would be possible to 
include English and Russian capital for the same purpose. A 
matter of considerable importance is raised in regard to the clear- 
ance of goods through the Russian Oustoms-houses, where the 
Allied Administration is blamed for causing trouble. It is there- 
fore suggested that in order to provide a remedy Customs-houses 
as in Russia should be established in Paris and in the principal 
French seaporta to receive declarations, undertake verifications and 
levy the duties, so that the cases or bales sealed by the Russian 
officials would be admitted into Russia after a simple confirmation, 
We do not notice in this connection any reference to the pledge 
which was recently given, when in Paris, by the Russian Minister 
of Finance, who promised one of the French ministers that he 
favoured the opening of such Customs-houses and would endeavour 
to secure their establishment. . 

The report also discusses particular cases of Franoo-BRussian 
imports and exports. Leaving out of consideration the question of 
0081, we can associate ourselves with the opinion expressed by the 
Consulting Committee that France—Great Britain also—should 
furnish at least a portion of the iron and steel materials intended 
for works, pledged by loans issued in Franoe or Great Britain, for 
water, gas and railway oonoessions, &o., and that a special tariff 
should be obtained for application to metallurgical products 
imported into Russia, owing to the inadequacy of the native pro- 
duction. In the case of machinery, France exported only 7,500 
tens to Russia in 1911 out of the 300,000 tons imported into that 
country in that year, and it is admitted that the French 
can only think of exporting more largely when they have 
reorganised their mechanical engineering industry. Coming to 
oonsider the problem of electrical machinery, we now find a 
further explanation for the great preponderance of German types 
in Russia in the past—an explanation which, even where unknown, 
followed naturally from the fact that Teutonic electrical 
material previously formed 92 per cent. of the total importa of 
this class into Russia. Its interpretation is that the Verband 
Deutscher Elektrotechniker secured the adoption of its con- 
structional regulations in Russia, and now the Consulting 
Committee contends that it will be possible for French electrical 
firms easily to compete with Teutonic industry if they can obtain 
the substitution of the regalations of the Union des Syndicats 
d@’Electricité. By all means let us supersede the Teutonic 
methods, but let the Allies, if possible, try and arrange а common 
basis for future work. In conclusion, the report refers to public 
works in general, and suggests that the French Government 
could take useful action when foreign loans are proposed in the 
French market, so that the flotation of such loans should be 
&ooompanied by an inorease in the activity of French industries, 
and -no longer serve for the assistance of competitors; 
and that the Russian Government should henceforth grant to 
French manufacturers a considerable part of the orders for works 
to be carried out and deliveries to be effected. 

We were under the impression that the French Government had 
for years past made it а constant condition that foreign loans 
should be accompanied by, or be contingent on, orders, and 
assume, therefore, that a stricter adherence to this practice is 
desired in the future. It is precisely a policy of this kind which 
is urgently needed in Great Britain. A Government alone can 
make suggestions in the right spirit, and if these are not acted 
upon, it is possible for a Government to command the attention 
of banking and other financial institutions concerned. We have 
sent millions of pounds out of this country which have frequently 
been used for payment for orders placed with our foreign com- 
petitors ! If public issues can be controlled now, how much more 
essential will it be for foreign emissions to be regulated for 
mutual benefit after the war; for reciprocity there must be. 


CS rar Sad 


NOTES. 


Institution and Lecture Notes.—Royal Institu- 
tion.— With reference to the list of eventsannounoed in our last issue, 
we have now reoeived the oomplete programme of arrangementa, 
from which we select the following :— 


January 215t.—'* Problems in Capillarity,” by Sir James Dewar. 

Fobruary 1 cia Polarised Light and its Applications to Engineering,“ by 
Prof. B. G. Coker. | 
oh 8rd.—'' Corona and other Forms of Blectric Dischargs»," by Prof. 


S. P. Thompson. | 
April та. The Genesis and Absorption of X-rays,” by Prof. Bir J. J. 


Thomson. : 
January 90th and 27th and February 8rd.—'Three Lectures оп Utilisation 
of Energy from Coal,“ by Prof. W. A. Bone. 
March 16th and rd. Organic Chemistry in War," by Prof. H. В. 


Armstrong. = 3 7 * 
March ПШ, ith, 96th, April Ist, 8th, and 15th.—“ Radiation from Atoms 


and Electrons,” by Prof. Віт J. J. Thomson. 

Institution of Electrical Engineers.—A meeting of the 
WESTERN Local. SECTION was held at Cardiff on Monday; 
the attendance was comparatively small. Mr. J. R. Beard read a 
paper on The Design of High-Pressure Distribution Systems,” 
and Mr. W A. Cbamen, who presided, drew attention to the 
remarkably large number of sub-stations and generating stations 
that the Newcastle system now possessed. He said it would be 
interesting if they could know what would be the effect if some 
of these sub-generating stations by accident suddenly ceased 
giving a supply. Were the arrangements such that any one of 
them could shut down and still allow others to go on without 
interruption? Mr. Allan, the local secretary, also spoke, and a 
hearty vote of thanks was accorded to the author. 


The Committee of the "MANOHESTER STUDENTS’ SECTION. of 


the Institution has decided to cancel all meetings this Session. 


Institution of Civil Eagineers.—On Tuesday last, the James 
Forrest lecture, written by Mr. H. M. Hobart, was read in abstract 
by Mr. J. A. F, Aspinall, The subject of the lecture was 
“Electrical Railways,” and the paper, as read, appeared to consist 
almost wholly of working data and statistics relating to recent 
progress in electric railway operation in the United States. After 
an introduction outlining the extraordinary reduction in capital 
cost and improvement in efficiency of electrical plant during the 
past 20 years, the author described the methods adopted for 
the application of electrical haulage to the Butte, Anaconda 
and Pacific Railway, and the Chicago, Milwaukee and St. Paul 
Railway. From the mass of figures that were given it was 
clear that as the result of electrification the economies that were 
effected in comparison with steam were very substantial. On the 
Chicago railway regenerative operation is being adopted, and is 
expected to effect a marked reduction in working costs, During 
the meeting a telegram from the author was read stating that on 
the Chicago railway a 2,500-ton_load, 12 per cent. over the guarantee, 
was hauled up a 20-mile section including grades up to 2 per cent. 
by an electric locomotive weighing 259 tons, and descended under 
regenerative control, returning energy into the 100,000-volt 
кто. The author concluded his lecture with a statement to 

e effect that direct current was the best for heavy traction, and 
that high-pressure D.C. supply through overhead conductors had 
been proved successful. .— | | „ Aa. 

The railways above referred to were respectively described in 
the ELECTRICAL REVIEW, on March 27th and April 8rd, 1914, and 

November 5th, 1915. 5 . 


Volunteer Notes,—ExGINEERING INSTITUTIONS VOLUN- 
TEER ENGINEER  CoRPs.—Orders for fortnight commencing 
December 20th, 1015.—By Lieut.-Col. C. B. Clay, V.D., Com- 


mandant. И WE X. PM 
Drills, 6.25 to 7.35 ; 7.25 to &26 p.m. - | 

_. Monday, December 20th.—Sections 1 and 2, Technical ; Sections 
8 and 4, Squad, Signalling Section and Reoruite. | _ 

Tuesday, December 31st.—School of Arms with Architects 
Corps, 6 to 7 p.m. Е Tp" AnS 

Thursday, December 23rd, to Thursday, December 30th inclusive.: 
Headquarters closed. | So 

Friday, December 31st.—Sooial evening, 6.15 to 8.15. 

Saturday, January Ist. Uniform parade. 

Officer for the. Wesh : Monday, December 30th, to Saturday, 
January 1st, Mr. Corbett. i ERE es 

Platoon o^» Duty.—Monday, December 20th, to Saturday, 
January 1st.—No, 2 Platoon. Platoon on duty has to provide a 
piquet for Headquarters of one N.€.O. and three men, and also one 
N. O. O. for instructing reoruits. 

Sections for Technical Parade at Headquarters, London Elec- 
trical Engineers, 46, Regency Street. S. W. Sections for Shooting 
Parade at Miniature Ranges. Unless otherwise ordered, ali 
Parades at Chester House. 

; E. E. G. FLEMING, 


Acting Adjutant and Company Commander: 


5s 4 


E SRD BATT. (OLD Bors) CENTRAL LONDON REGIMENT (VOLUN- 


TEERS).—Battalion Orders by Colonel S. G. Grant (Officer Com- 
manding), Thursday, December 16th, 1915 :— 

Week-end Parades.—Beturday.—The Battalion will parade at 
Baker Street Station 2.30 p.m. and proceed by train to Neasden 
Station, detrain, and proceed by march route to Wembley Camp. 

· Bundsy.—7 am, Réveillé ; 10 a. m., Church Parade; 10.20 a. m., 
Parade under Company Officers ; 2.15 p.m., Parade under Platoon 
Commanders; 5 p. m., Lecture on Signalling (Maintehancé of 
Communication — use of latest appliances), by Lieut. Reed, 
Gloucester Regiment (late member of the Corp). 

Musketry.—Inter-Platoon Competition.— Acton Range will be 
open on Saturday next, the 18th inst., for practice in above com- 
petition, for those men only who have sent in their names (limited 
to 20) to the Musketry Staff. Shooting—11 алш. to 1 p.m. and 
2 to 4 p.m. It is hoped that as many men as possible will make it 
convenient to shoot during the morning. 

There will be shooting at Bisley on Saturday next, the 18th 
inst. Members must report themselves to Sergeant Cotter at the 
berrier of No. 9 Platform, Waterloo Station, at 12.45 p.m. 
Names must previously be sent in to Headquarters. i 


А. G. JOINER, Major and Adjutant, O. B. O. 


Patents and Alien Enemies.— Application has been 
ma je to the Bard of Trade in of Patents Nos. 26,297/04, 
21,750/09. 24,389/10, 19,478/11, 16,165/12, 218/13, 1,179/18, and 
25,180/13, granted to Th. Goldschmidt and his associated company, 
for the welding of rails, by the British Thermit Co., Ltd. 

The Board of Trade has published a notice in the London Gazette 
restating and extending the provisions of the Lioenoe, dated 
November 11, 1915, with regard to the payment of fees in 
respect of the Registration of Patents in enemy countries. 


London Electrical Engineers, R.E. (Territorial 
Foree).—The Corps of London Electrical Engineers is again open 


'to recruiting. Men of the following professions and trades are 


specially required :—Mechanical and electrical engineers, elec- 
tricians, engine drivers, engine erectors, instrument 

metal turners, fitters, telephonists and telegraphists, and tinsmiths. 
There are a limited number of vacancies for carpentere, cabinet 
makers, pattern makers, draughtamen, joiners and wood turners, 
Forms of particulars can be obtained from the Officer Commanding, 
at 46, Regency Street, Westminster, S. W. Т 
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Earnings of Engineers.— The Daily Chronicle states 
that the membership of the Amalgamated Society of Engineers 


has advanced from 173 629 to 204.162 in 11 months, and the funds. 


have increased by £237,070 in 10 months. It is estimated that, 
taking into account increases in weekly wages, increase in piece 
work prices and amount of overtime, the earnings of members 
must have increased by about 2 million pounds per annum. 


Who Will Assist? —Mr. H. Scholey, writing further 


with reference to the case of the Belgian mentioned by him in our 
issue of November 26th, says :— 


have been interesting myself in the case of a Belgian mer- 
chant who, prior to the war, occupied a very important position in 
the city of Antwerp, but is now practically stranded. He is aman 
of unusual education, and I felt that there ought to be по difficulty 
in securing him a temporary position. I obtained an introduction 
for him to a large firm, who made a ha!f promise that they would 
find him work, but after the interview which my friend had with 
this firm, we were both dieappointed to find they were unable to do 
anything for him. You will be interested to observe the conclu- 
sions which my friend arrived at, and it constitutes a rather serious 
criticism of the methods adopted by Relief Committees. 


To me the fact lies somewhat deeper. In fact, the Belgians have been 
spoilt by you Englishmen. You gave them too much money when the flood of 
my countrymen reached your hospitable shores. I admit we wanted help, and 
your pity was aroused. But the members of your War Refugees’ Committees, 
consulting more their generous heart thau their head, made morally wrong 
the good $hey physically did. Further, I dare say, your upper-middle ard 
working olas es are quite strangers to each other. and that ie one of the 
yeascns why the members of our War Refugees“ Committees were absolutely 
ignorant how to deal properly with ihe expatriated Belgians. 

What was the result ? Money was lavishly spent and given without discre- 
tion, Men used to hard work got more money than they ever bad in their 
possession, or had dreamed of. They became very soon sluggards. In this 
state moral feclings are affected, and every day of laziness wrqught more 
havoc amongst them. And what you Englishmen did in splendid generosity 
and self-saoriflce was considered by the Belgiens as an abso: ute duty, and now 
they rely fully on it, Poor countrymen. you gsve them too much money, and 
what they wanted was real true moral food, which they can only find in their 
own selves as a result of hard work. ' 

And still the war is raging, and will last for many months to come, and 
people here, judging by the facte without looking at the causes, and ignorant 
also of the psychology of a nation, judge us rather severely now. They think 
mo be a lazy, indolent folk, The Englishman is tired a bit now of his spoilt 
0 А 

And І, with some others, who were courageous from the very first day of the 
war, are drowned in the mass, and, alas! to my experience, I can assure you 
that on two occasions lately it was enough for me to mention my nationality 
in order to see the doors closed to me when I applied for a vacancy. 


"I may add that this gentleman has refused any financial help, 


but up to the present has managed to keep his family of four on a 
wage of 30s. per week.” | 


Fatalities.—NEwcasTLE-oN-TYNE.—An inquest was 
held on 8th inst. on John Spiller Snell, an electrician, of Heaton, 
Newcastle-on-Tyne, who had died in the infirmary on November 21st, 
from injuries caused by an explosion on a vessel in course of con- 
struction at a neighbouring shipyard. A fitter named Robert 
Megson gave evidence as to the explosion, for which he could 
assign no cause, John Lauder, a fitters’ labourer, said Snell, a 
man called James Nicholson, and others, were engaged on some 
electric wires at the time of the explosion. After the occurrence 
he went to look for the men. Nicholson was dead, and Snell was 
injared. Frederick Alexander Ross, electrical engineer, said he 
gave instructions for some batteries to be charged. Next morning 
he found there had been an explosion under the battery hatch, 


which was blown off. In his opinion the explosion was due to an 


accumulation of hydrogen gas. There were fans to take away 
surplus gas, but if there were an accumulation of hydrogen it 
could be ignited by an electric spark or a light. The most likely 
explanation was that some one had left off one of the battery tank 
hatches, and some one had brought means of ignition to the place. 
Evidence was given that the fans were running shortly before the 
accident. It was also stated that there might be an accumulation 
of gas which might have been ignited by a spark due to a loose 
connec'ion between the oella under the battery cover. A verdict 
of '" Accidental death was returned, the jury adding that there 
was no direct evidence as to the cause of the explosion. At the 
inquest on James Nicholson. an electrician, of Glasgow, a similar 
verdict was returned, as mentioned bv us last week. 

METHIL.—It is stated that Alex. Martin, aged 16, an apprentice 
electrician, was killed on Saturday last in the Leven Colliery of 
the Fife Coal Co., by his arm coming into contact with a live wire. 


Trade Union Alliance.—The Times states that the 
Triple Alliance of the Miners’ Federation of Great Britain, the 
National Union of Railwaymen, and the National Transport 
Workers’ Federation was ratified Jast week at a joint conference of 
the Executive Committees of the three Uni ens. The Alliance con- 
stitutes the strongest force for combined action in the history of 
the labour movement. Of the million and a half workers affected 
by it, the Miners’ Federation contributes about 800,000 and the 
remainder is divided almost equally between the other two bodies, 
The Alliance was established by unanimous resolution. The fol- 
lowing are the principal features :—Mattera submitted are to be of 
a national character, or, in the opinion of the Executive making 
the request, necessitating combined action. Before the co-opera- 


tion of the joint organisation is sought the matter in dispute 


must receive the endorsement of the National Executive of the 
organisation primarily concerned. Periodical meetings of the 
three full Executives shall be held at least half-yearly. A consul- 
tative Committee of six to be appointed, composed of two members 
from the Executive Committee of each of the three bodies. Oom- 
plete autonomy shall be reserved to any one of the three bodies 
affiliated to take action on its own behalf. Joint aotion can only 


be taken when the question at issue has been before the members 
of the three organisations, and decided by such methods as the 
constitution of each organisation provides. | 


Engineers for the Artists Rifles 0,T.C.—The officer 
commanding the 2nd Battalion of the Artista Rifles Officers Train- 
ing Corps has decided to form a special company, to consist mainly 
of professional men whose technical experience renders them 
qualified for appointment as officers to those unite or branches of 
the Army in which knowledge of construction and civil engi- 
neering is especially useful in the conditions obtaining in modern 
war. A large number of men have already been enrolled, bat 
there are still vacancies for civil, mechanical and mining engineers, 
architects, public works surveyors, and borough engineers to 
receive the military training which is essential if the military 
authorities are to make full use of their professional skill and 
experience, Professional men having Colonial experience will be 
particularly weloome. Application for nomination to the oo 
should be made to the Headquarters, Artists Rifles O.T.C., 7, Dake's 
Road, Euston Road, W.C. 


Social.—On Wednesday of last week nearly 1,500 
persons attended the annual whist drive and dance promoted by 
the Blackpool Corporation Electricity and Tramway Employés 
Institute and held at the Blackpool Tower Ballroom. A military 
band played for dancing. The proceeds, which should be sub- 
stantial, are to be divided between the Lancashire Military Con- 
valescent Hospital Gymnasium and Concert Hall and the Tramway 
Employés’ Sick and Benevolent Funds. 


Dublin Electrical Workers. — The Electrical Trade 
Union has intimated to public boards that an inereaee of $d. per 


hour and a war bonus of 6d. has been granted to electricians in 
the city working under the War Office. 


Northampton Polytechnic Institute, — Тһе annual 
ptize distribution takes place to-morrow (Saturday) afternoon, at 


. three o'clock. 


Р 
OUR PERSONAL COLUMN. |. | 

The Editors invite electrical engineers, whether cosneoted. with the 
technical or the commercial side of the profession and industry 


also electrio tramway and railway officials, to heap readers of the 
ELECTRICAL REVIEW posted as to their movements, 


— 


Central Station amd Tramway Officials The Torquay 
E. L. Committee has decided to grant the electrical engineer's 
application for leave of absence in order to join Н.М. Forces, 
on the conditions applying to the enlistment of officers, it 
being understood that the assistant electrical engineer, Mr. 
Keenan, will carry out the duties for the present. 

Mr. C. E. Garnett, Darwen’s electrical engineer, and Mr. 
Е. J. S. Ноѕкем, manager of the Corporation Tramways, 
enlisted under the group system on December 9th. 

The Newport (Mon.) T.C. is recommended to increase the 
salary of Mr. Н. A. FELTON, the electricity works superinten- 
dent, from £156 to £166 per annum, and that of Mr. A. H. 
CLARKE, senior engineer-in- charge, from £130 to £140, from 
April next. 

Mr. R. N. Mayne, manager of Redditch electricity works, 
Whose commission in the Bedfordshire Regiment was can- 
celled by the War Office some time ago owing to the indis- 
pensable character of his services in connection with the 
extension of the undertaking, informed the Council last week 
that he proposed to renew his application for a commission 
having regard to the urgent demand for unmarried men under 
41 years of age. He asked the Council to release him as early 
as possible. The matter was referred to the Electric Supply 
Committee. 

Mr. L. WILDE, commercial assistant in the Ilford U.D.C. 
electricity department, has enlisted as a eapper in No. 4 Com- 
pany, London Electrical Engineers, and is now stationed at 
the Fort, Newhaven. 

The Hackney Electricity Committee reports that the 
Borough Electrical Engineer considers that it is imperative 
that the vacancy caused by the resignation of Mr. Н. (i. 
Barraclough, generating engineer, should be at once filled. їп 
view of the large demand on the electricity undertaking. The 
number of generating engineers required is four, but as 3! 
present there are only two on the staff, it has become neces 
sary to engage another at a salary of £3 per week, which 8 
obviously unfair to the engineers on the staff whose maximum 
salary is below that figure. The Committee is endeavourin? 
io get Mr. A. G. Hilling, assistant distributing engineer. 
released from Н.М. Forces, and, if successful, it is intended 
to employ him on distributing work generally and to take 
the place of a generating engineer in case of emergency. ! 
the release of Mr. Hilling is obtained, it would only necessi- 
tate the engagement of one man at £3 per week. The Com- 
mittee recommends that the salaries of Messrs. E. K. Wilkin- 
son (£135), F. D. Osborn (£120), and A. G. Hilling (if re- 
leased from service with the Colours) (£197 10s.) be increased 
forthwith to £156 per annum. | 

The Wolverhampton Town Council on Monday appointed 
Mr. О. О. Sinvers to be general manager and engineer of the 
Corporation electric tramways, in succession to the late Mr. 
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W. A. Luntley, at a salary of 4350 per annum, rising by 
annual increments of 450 to 4500. During the illness of Mr. 
Luntley, extending over eight months, Mr. Silvers had acted 
аз deputy-inanager. Mr. MARTIN GRIFFITHS, clerical assistant 
Was appointed chief assistant to the general manager, and 
Mr. Hiram Hewrrt, rolling-stock superintendent, was ap- 
pointed assistant engineer. 


General.— Mr. GEOFFREY GORE GERDENITS, electrical 
engineer, of Weeping Cross, near Stafford, has changed his 
name to Geoffrey Gore. 

The King has conferred the Territorial Decoration upon 
the undermentioned officers of the Territorial Force.—London 
llectrical Engineers. Major W. H. Merrett, A. M. I. E. LL. 
Western Signal Companies (Army Troops). Lieut.-Col. F. A. 
Cortez-Leigh, M.I.E.E. 

. Mr. OLIVER Н. Barker, of Blackheath, will shortly be leav- 
ing for Spain, to take up a position in the electrical depart- 
ment of the Rio Tinto Co., Ltd. 

Mr. Grorrrey N. Юогвү, eldest son o£ Mr. E. R. Dolby, 
М Inst. C. E., senior partner in the firm of Messrs. Dolby and 
Willamson, consulting engineers, Westminster, enlisted in 
the Queen's Westminster Rifles in August, 1914, and, after 
ten and a-half monthe at the front, has now been gazetted 
second-lieutenant in the same regiment, to date from Nov- 
ember 26th, 1915. 

Mr. Alderman SEAL, J. P., who was one of the chief pro- 
moters of the Sutton Coldfield electricity department 16 years 
ago, and became ite first chairman, piloting the concern 
through the first nine years of its existence until he saw its 
financial success was assured, has again become chairman in 
response to the unanimous desire of the members of the 
Electricity Committee. 

Roll of Honour.—Private E. J. Davis, of the 1st 
Queen's Royal West Surrey ерше who was engaged prior 
to his enlistment with Mesers. J. & Т. Robinson, electricians, 
Croydon, has been killed in France by a sniper. 

Sapper F. WaLrER, of the 3rd Field Company, Kent Fortress 
Engineers, who was for 14 years on the staff of the Folkestone 
Electricity Co., is now reported to have been drowned in the 
sinking of H.M.S. Hythe in the Mediterranean. 

: Private Ernest Mason, of the 7th North Staffordshire Regi- 
ment, who was on the staff of the North Staffordshire Railway 
electricity department, has been wounded in action at the 
Dardanelles. 

Private A. CADMAN, of the Army Service Corps, who was 
engaged as an electrician at the Chillington Edge Tool Works, 
of Wolverhampton, and was on similar work in the Army, 
has been killed in action in France. 

Bombardier J. R. Наврүвіре, of the D' Battery, 71st 
Brigade, Royal Field Artillery, has been awarded the Distin- 
guished Conduct Medal and the French Médaille Militaire for 
bravery in repairing wires under very heavy fire, although 
suffering from the effects of gas fumes. When war broke out 
m was engaged at Rugby with Messrs. Willans & Robinson, 


Rifleman ALrRED House, of the King's Royal Rifles, killed 


in action in France, was, prior to the war, engaged at the 
Rugby works of the British Thomson-Houston V Ltd. 

Private Н. T. ANDERSON, of the 8th Battalion The Buffs 
(East Kent Regiment), who was with Messrs. Siemens Bros., 
Ltd., of Charlton, S.E., prior to hie enlistment in August, 
1914, is reported wounded and missing in France. 

Private Сукі, BALL, of the 1/5th North Staffordshire Regi- 
ment, who hae been killed in action, was prior to his enlist- 
men in October, 1914, engaged with Messrs. Bullers, Ltd., of 

anley. 

Second-Lieutenant H. LioxEL Harris, Royal Engineers, 
second son of the late Mr. H. Graham Harris, died on Decem- 
ber lst from wounds received in action in France. After an 
engineering course at Rugby he entered the firm of Bramwell 
and Harris. A few years ago he was employed by W, T. 
Henley’s Co. in the laying of a new cable for the Western 
Telegraph Co. He came home froin Argentina a year ago. 


Obituary.—Mn. Wu. Suga.—Mr. Wm. Shea, whose 
death is announced at the age of 52 years, had been connected 
with the telephone service for many years, joining the National 
Telephone Co.'s construction department 32 years ago, and 
being promoted to Burnley and Blackburn, where he became 
head clerk. He was subsequently appointed telephone mana- 
ger id Blackpool and the Fylde, and was later transferred to 

uthport. 

Mn. FRANE Iaco.—We regret to read of the death of Mr. 
Frank Iago, late eecretary of the Westminster Electric Supply 
Corporation, Ltd., which occurred on December 8th at the age 
of 94 years. 


NEW COMPANIES REGISTERED. 


— — a 


Newtons (Camborne), Ltd., ( 11218) his company was 
registered on December 10th, with a capital of £5,000 in £1 shares, to carry 
on the business of scientific and mathematical instrument makers, opticians, 
mechanical, electrical, civil and hydraulic engineers, gun makers and fitters, 
tool makers, founders, metal workers, etc. The subscribers (with one share 
each) are. S. Staples, 34, Vicarage Road, Neasden, N.W., clerk; A. W. 
Kelly, 13, Clancarty Road, Fulham, S.W., clerk. Private company. The 
number of directors is not to be less than two or more than five; the first 
are S, Staples and A. W. Kelly (provisioral directors). Qualification (except 
first directors), £100. Registered office: 47, Bishopsgate, E.C. 


Arcorundum, Abrasives, Ltd. (149,359'.— This company 
was registered on December 9th, with a capital of £2,000 in 41 shares, to 
carry on the busiress of manufacturers of abrasive materials, engineers, 
founders, smiths, machinists, electricians, manufacturers and workers of and 
dealers, in electricity and electrical motive power, etc., and to adopt an agrec- 
ment, with W. R. Hague. The subscribers (with 100 shares each) are: F. E. 
Tidswell, 51, Holloway Road, N., emery manufacturer; W. R. Hague, 42, 
Newport Road, Stafford, civil engineer; G. Millington, Elmwood, Rowley 
Park, Stafford, engineer. Private company. The number of directors is not 
to be less than two or more than three; the first are F. E. Tidswell, W. R. 
Hague, and G. J. R. Millington. Qualification, £100. Solicitors: Greatrex, 
Warner & Beswick, Bank Chambers, Stafford. Registered by Jordan & Sons, 
Ltd., 116-17, Chancery Lane, W.C. А 


O' Neil's Recorder Syndicate, Ltd. (142,362).—This com- 
pany was registered on December 9th, with a capital of £2,000 in £1 shares, 
to acquire certain patents for inventions in relation to signalling fon use on 
vessels, and recording the course steered by vessels at sea, and to carry on 
the business of mechanical, clectrical, hydraulic and general engineers and 
contractors, etc. The subscribers (with one share each) are: C. A. Beldam, 
1-2, Gracechurch Street, E.C., merchant; R. S. O'Neil, 16, Lee Road, Black- 
heath, S.E., engineer. Private company. C. A. Beldam and R. S. O'Neil 
are governing directors, and may retain office while holding between them 
half the issued share capital. Solicitors: Wansey, Stammers & Co., 38, Moor- 
gate Street, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Naylorgraph, Ltd.—Debenture, dated November 13th, 
1915, to secure 4,400, charged on the company’s undertaking and property, 
present and future. Holder: J. M. Hunt, Fairlawn, Park Road, South- : 
borough. 


Chepstow Electric Lighting and Power Co., Ltd. (70,646). 
Capital, £10,000 in £1 shures., Return dated October 23rd, 1915. 5.510 
shares taken up; 41,587 paid, leaving £568 in arrears; £3,905 considered as 
paid. Mortgages and charges: 41,000. 


Tramways Light and Power Co., Ltd.— Trust deed, dated 
November 15th, 1915 (supplemental to trust deed of February 26th, 1914). 
securing £100,000 5 per cent. debenture stock, charged on certain shares, 
debenture stock, апі debenture scrip specified in the principal deed, and the 
company's general assets. Trustees: Trustees, Executors & Securities. Insur- 
ance Corporation, Ltd. 


Colne Valley Electric Supply Co., Ltd.—Debenture, dated 
December 2nd, 1915, charged on the company's undertaking and property. 
resent and future, including uncalled capital, to secure all moneys duc or to 
[коле due from company to Barclay & Co., I. id., 54, Lombard Street, E. C. 


CITY NOTES. 


The Oerlikon Machine Works. 


THE Maschinenfabrik Oerlikon, of Oerlikon, near Zurich, 
reports that a diminution took place in the net profits in 
1914-15 owing to the impossibility of maintaining normal 
working through the difficulties experienced in obtaining raw 
materials, and to the losses due to the fall in exchange, which 
however, had been written off; whilst at the same tine шапи- 
facturing was disturbed by the constant changes in the 
number and efficiency of the officials and workers gvailable 
in consequence of the alterations in the military requisitions, 
each change having necessitated a reorganisation in the shops 
and Offices. The orders received gradually increased during 
the year until the stock had reached the normal level in 
nearly all departments, but the obstacles in question, together 
with the troubles incidental to procuring export or transit 
permite and the lack of transport facilities at tunes, prevented 
advantage being taken of tho situation. | 

The department for general electrical machinery and trans- 
formers was well occupied on the declaration of war, when 
the undertaking was increasingly engaged for the home mar- 
ket. As a result of the scarcity of petroleum, benzine, and 
crude oil, it was necessary for users of light and power to 
substitute electricity, and the demand for motors and trans- 
formers of low powers consequently advanced. Ihe report 
then refers to the advent in England, France, and Spain of 
American competitors who, it states, eought to secure the 
markets by the offer of low prices and exceptionally short 

riods for delivery. Their success, however, did not seem 
to be great, because customers entertained some doubts re- 
arding the particular types of construction, and apprehended 
difficulties in connection with the subsequent provision of 
spare parts and the execution of repairs. | 

The railway department confirmed the successful inaugura- 
tion of working in connection with the deliveries for the 
London & North-Western Railway Co., the question concern- 
ing an initial supply of the electrical equipment of 48 three- 
coach trains with motor coaches, each of 1,000 n.P. The 
control was effected by an automatic multiple remote 
controller on a new system devised by the company. 'The 
favourable results of the starting of the service had induced 
the railway company to place a repeat order of a similar extent. 
After exhaustive preliminary trials, the deliveries of the elec- 
trical equipment of three-phase locomotives of a rating of 
3,000 H.P., with four different grades of speed, were being 
carried out for the Italian State railways. The locomotives 
for the Lotechberg railway continued to answer the purpose, 
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the large commutator motors in particular showing excep- 
tionally’ low wear and tear. The results indicated the success 
of. the single-phase alternating current system far heavy 
traction, which would probably put an end to doubts and 
experiments as to the system suitable for the Swiss rail- 
ways. It is stated that the company undertook the supply of 
fuse components for the Swiss military authorities, ‘but the 
delivery of war materials and munitions to all: belligerent 
States was refused. | | | 

The accounts show gross profits amounting to 4120, 000 for 
1914-15, as compared with £137,000 in the preceding year. 
After meeting general expenses, interest charges, and depre- 
ciation (£34,000, as against £39,000), the net profita and 
balance forward are returned at 435, 000, as contrasted 
with £48,000 in 1913-14. It is intended to pay a dividend of 
6 per cent., being the same rate as in the previous year, on 
share capital .of £920,000. ! „ ай Pe 


Adelaide Electric Supply Co., Ltd. 


THE directors report that during the year ended August 3lst, 
1915, there was a further capital expenditure of £79,198, 
making £829,622, less £12,074 written off. The capital neces- 
sary to keep pace with the continued growth of the company’s 
business has been provided for by the issue during the year 
of the balance of 10,365 preference shares, and of a further 
£25,000 debenture stock. In pursuance of authority received 
at the meeting of October last, the directors recently applied 
to Н.М. Treasury for permission to issue a further 20,000 ordi- 
nary shares, and to offer the same at a premium of 30s. per 
share to the holders of the existing ordinary shares in Ње 
proportion of 4 new shares to 10 old. Permission having been 
granted on the understanding that the issue be made only to 
ehareholders residing in Australia, a circular has been issued 
to the latter offering them their pro-rata allotments of the 
new shares. 2,142 new consumers were connected to the 
mains during the year, bringing up the total number connected 
to 15,334, an increase of 16 per cent., as compared with the 
preceding year. 'The power supply has increased by 12 per 
cent., the electric motors now connected being equivalent to 
8,236 H. p., while the total connections, including lamps, 
motors, heating, and other apparatus, have increased by 14 
per cent.; the total units sold by 5 per cent.; and the gross 
revenue by 7 per cent. The profit and loss account shows that 

gross revenue amounted to £119,897, an increase of 7 per 
cent. After payment of debenture interest, and management 
and general expenses in London and Adelaide, and after allo- 
cating £9,129 to debenture stock service fund, there remains a 
credit balance of 442, 068, plus £10,815 brought forward, 
making £52,883. After paying dividends of 6 per cent. on the 
preference and 10 per cent. on the ordinary shares, a bonus 
of 2 ner cent. on the latter в recommended, carrying forward 


£7,920 


A Total Total 

Number of Lighting Motors in connections units 

Date. consumers in kw. rated Н.Р in Kw. sold. 
Aug., 1918 11,858 _ 7,752 6.270 14,022 6,446, ‘83 
Aug., 1914 18,193 10,107 1,841 17,454 6,740,991 
Aug., 1915 15,834 11,744 8,286 19,980 7,055,015 


The business of the company continues to make good pro- 
gress notwithstanding the adverse influences of war and the 
recent drought, the demand for electric light and power in 
the extensive area served by the company being maintained 
satisfactorily in the circumstances. | 

Annual meeting: December 218t. 


Melbourne Electric Supply Co., Ltd. - 


IN their report for the year ended August 3lst, 1915, the 
directors state that in pursuance of the resolutions passed by 
the sharehoklers at the last annual general meeting, and with 
the permission of Н.М. Treasury, the directors issued a circu- 


lar on February 1st last, offering 75,000 ordinary shares of £l 


each at par to the holders of the existing £300,000 consolidated 
ordinary stock, payable on March Ist, 1915. The whole of 


these shares were taken up, and subsequently converted into. 


consolidated ordinary stock. 5 | | 

То provide for essential capital expenditure and thereby to enable the 
company to fulfil its statutory obligations, the directors recently applied, to 
H.M. Treasury for permission to issue the balance of 125.000 ordinary shares 
of £1 cach, and to offer the same at par to the holders of the existing 
£375,000 consolidated ordinary stock as nearly as possible pro-rata (i.e., 1 in 
3) Permission having been granted subject to an issue being made in Aus- 
tralia and to Australian stockholders only, a circular will shortly be issued to 
the latter offering them their proportion on the above basis. The rights of 
stockholders on the London register to their pro-rata allotments are reserved 
for issue to them at a future date when Treasury permission is granted or 
has ceased to be necessary. Certificates to this effect will be issued to stoek- 
holders on the London register. 


£5.000, as provided for in last year's accounts, has been 


applied during the year in writing off certain iteins in the 
Melbourne account. The canital expenditure at Melbourne 
was £94,192, and at Geelong £9,827. for the vear. The balance 
of expenditure stands at £1.111.683. 4.125 new consumers 
were connected to the mains during the year. bringing up the 
total to 23,191, an increase of 22 ner cent. The power supply 
has increased by 41 per cent.. the electric motors now con- 
nected being equivalent to 17.600 H. p.: the total connections, 
including lamps, motors, heating. and other apparatus, have 
increased by 26 per cent.; the total units sold by 25 per cent.; 
and the gross revenue by 20 per cent. The profit and loss 
account shows that the gross profit derived from the Mel- 
bourne and Geelong undertakings amounted to £117,677, as 
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compared with £104,340, an increase of 13 per cent. Alter 
payment of debenture interest, and management and general 
expenses at the London head office, and after making the 
following allocations, viz.:—To first debenture stock sinking 
fund £2,500, consolidated debenture stock sinking fund 
£2,690, income certificate service fund £1,800, general reserve 
(raising it to £70,000) £5,000, and writing off the balance of 
cost of increase and issue of capital (including Government 
Stamp Duty) £517, there remains a credit balance of £77,908, 
plus £7,820 brought forward, making a total credit balance 
of £85,028. Deducting from this the dividend on the 7 per 
cent. first cumulative preference shares for the half-year ended 
February 98th, 1915, and the interim dividend of 5 per cent. 
free of income-tax, on the consolidated ordinary stock paid on 
June Ist, 1915, there remains £64,778. A dividend of 7 per 
cent. on the preference shares and one of 10 per cent. for the 
vear on the ordinary stock leaves £40,778 to carry forward. 
Total con- Total 


Number of Lighting Motorsin nections units Gross 
Date. consumers. in kw. rated н.г. in KW. Sold. profit. 
Melbourne— 
Aug. 31,1918 18,671, 19,189 9,581 91,720 9,740,1% 268,581 
Aug. 81,1914 19,066 16,816 19,444. 98,760 18,068. 00 — £98,903 
Aug.81,1915 98,191 19,982 17,009 97,041 17,480,800 £107,515 
Geslong— - ve 
(including trams) 


Aug. 31, 1918 1,456 1,784 1,846 8,580 1,044,059 £8,511 
Aug. 81,1914 1,880 2,051 2,085 4,133 1,952,158 £11,137 
Aug. 81, 10156. 2,290 32,806 . 2,165 4461 1,270,016 410,162 
The business of the company. has been well maintained 
notwithstanding the. adverse influences of war and the recent 
drought. "There is ап increasing demand for light and power 
from all . classes of the .company's consumers, including 
numerous firms in. Melbourne. and Geelong engaged in the 
manufacture of war munitions and requisites.. The directors 
record the death of Mr. J. F. Albright, who had been a 
director since the formation of the company in 1899. 
Annual meeting: December 22nd. 


India-Rubber, Gutta-Percha & Telegraph Works 
Co., Ltd. 


THE accounts for the vear ended September 30th, 1915, show, 
after provision for doubtful debts, a net profit of £50,404. 
Adding £1,034 brought forward, deducting £12,500, the divi- 
dend on the preference shares Р in January and July and 
accrued to September 30th, and £12,500, the interim dividend 
on the ordinary shares paid in July, there remains a dis 
posable balance of £56,438, which, after providing for the 
proposed dividend on the ordinary shares, will leave £18,938 
to carry forward. The directors recommend that the payment 
of the half-yearly dividend of 5s. per share, or at the rate 
of 5 per cent. per annum, be made to the preference share- 
holders, and that a dividend of 15s. per share, free of income- 
tax, amounting to £37,500, making with the interim dividend 
pad in July a total payment of 10 per cent. for the year, 
е paid to the holders of ordinary shares. The directors are 


- pleased to be able to make such а satisfactory report in spite 


of the constantly increasing cost of coal, labour and raw 
material, and the dislocation of transport. Although the 
works at Persan remained closed till after the beginning of 
the financial year, and labour has been exceedingly scarce in 
France owing to the war, it is a matter of congratulation that 
the loss on the previous year has been converted into a profit 
in the year under consideration. The branches abroad have 
also shown much better results. The foregoing statement 
proves that the directors were justified in paying an interim 
dividend in July last. The directors cannot now estimate 
the amount of tax on profits which may become payable 
under the Finance Act when it becomes Jaw on account of 
this year’s trading; but the carry forward has been consider- 
ably increased. The Dacia has had a fair share of employ- 
ment, and the Silvertown was chartered for a short period 
during the vear. The works and machinery at Silvertown 
have been efficiently maintained. The directors regret to 
report the death, on Sentember 2nd last. of Mr. Matthew 
Hamilton Gray, who had been associated for so many years 
with the work of the submarine department at Silvertown. 
and at the time of his death was consulting engineer to the 
company in these matters. | 
Meeting : December 22nd. 


+ 


Costa Rica Electric Light and Traction Co., Ltd. 


THE accounts for the year ended 30th June, 1915; show that 
the net earnings in Costa Rica, after charging all expenses in- 
curred, amount to £21,662, a decrease of £4,689 (mainly due 
to the adverse exchange). The net surplus profit is 43.83. 
which the directors propose to carry to the credit of discount 
and commission on debenture issue account. The power 
plant at El Brasil has worked well throughout the уеаг. some 
trouble, which was experienced in times of floods, has been 
eliminated by the installation of larger sluice gates. Electrical 
cooking has continued to develop during the past year, and the 
revenue from this source has been satisfactory. In common 
with other countries, Costa Rica is suffering considerably 
from the European War, and the -business of this company 
has, as anticipated in last year’s report, sufféred considerably 
from the interruption of exports and the general upset of trade 
relations. In view of this, and of the serious loss entailed by 
the high exchange, the net result of this company’s operations 
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for the year must be considered satisfactory. The manage- 
ment of the business in Costa Rica continues to give the direc- 
tors every satisfaction. During the year the gold premium has 
averaged 150 per cent., ae against 112 per cent. for the pre- 
vious year. 

Annual meeting : December 22nd. 


German Electrical Companies. 


The liquidator of the Helios, Elektrizitate Gesellschaft, of 
Cologne, has not yet been able to wind up the proceedings. 
The report for the year ended June 30th, 1915, shows no 


change in the investments held or in the deficit of £419,000 


brought forward from 1913-14. » 

The Norddeutsche / Kabelicerke, A. G., of Neu-kolln, which 
company was first formed last March, and took over a private 
cable manufacturing concern of the same name, proposes to 
pay a dividend of 10 per cent. for the financial year on 
a share capital of £75,000. A large interest in the undertaking 
is held by the Mix & Genest Co. 

he Deutsche Gasgluhlicht A.G., of Berlin, reports net 
profits, after placing £18,000 to depreciation in 1914-15, as 
against £24,000 in 1913-14, amounting to £169,000, as com- 
pared with £224,000, exclusive of the balance of £101,000 
brought forward from the previous year. A dividend of 25 
per cent. has been declared on the ordinary share capital of 
£495,000, as in 1913-14, whilst the preference share capital 
has been redeemed to the extent of £165,000 out of banking 
credit, which has thereby, together with £400,000 subscribed 
to war loans, been reduced to £385,000. The report contained 
no statement as to the electrical department, nor was any 
reference made to it at the general meeting. 


The report of the Telephon Fabrik, vorm. Berliner, of Han- 


orer, states that a particularly favourable development took 
place in the year ended with June 30th, 1915, as the war 
afforded the possibility of fully utilising the departments, 
and thereby earning large profits. Large orders were on 
hand for the Government, and the turnover was much 
greater than in the preceding year, whilst the net profits 
were considerably greater, notwithstanding the higher prices 
for raw materials and the increased rates of wages. It was 
also possible to make substantially greater allocations for 
depreciation and the reserve fund. The net profits, which 
were recorded in this journal on December 3rd, have permitted 
of the payment of a dividend of 18 per cent., as against 10 
per cent. in 1918-14. It is added that the new financial year 
commenced with a large stock of orders on the booke. 

The Bayerische Stickstoff Werke, A.G., of Munich, which 
company was entrusted by the Government with the con- 
struction and working of twocyanamide manufacturing works, 
apart from its own plant of the same kind, reports that the 


sales of stocks end products were buoyant in 1914-15, when 


new plant was installed to increase the capacity. The sum 
eet aside for depreciation was £33,000, as contrasted with 
£27.000 in 1913-14, leaving net profits of £57,000 and £32,000 
in the two years respectively on an ordinary share capital 
of £400.000. A dividend at the rate of 12 per cent. has been 
declared, as compared with 8 per cent. in the previous year, 
and it has been decided to raise the share capital to £600,000, 
partly for the purpose of developing the power of the Alz at 
Tachertingen. It is stated that the two new works for the 
Government have now been completed, the company having 
established a «pecial department for this purpose and a 
branch in Berlin. | 


Venezuela Telephone and Electrical Appliances Со., 
Ltd.—The report for the year ended June, 1915, shows a 
profit of £17,644, plus £10,433 brought forward. After pro- 
viding for interest on prior lien, first and second debentures. 
and for payment of income-tax, there remains a balance of 
£20,401, out of which 1t is proposed to pay a dividend of 30 
per cent., amounting to 42.580 (less income-tax) cumulative 
preference shares. thus discharging arrears of dividend to 
December Ist. 1906, to place the sum of £6,000 to reserve 
for renewals and depreciation, and to carry forward the bal- 
ance of £11,821. £6,191 has been spent on capital account 
during the vear.—Financial Times. 


Yorkshire (West Riding) Electric Tramways Co., 
Ltd.—The directors announce an interim dividend of 3 per 
cent. (being at the rate of 6 per cent. per annum) on account 
of the dividend accrued on the 6 per cent. cumulative prefer- 
ence shares. 


Ruthin Electric Supply Co., Ltd.—The first annual 
meeting was held on November 95th. The works were 
opened last February. 'The number of consumers connected 
N the promoters’ expectations. The directors were re- 
elected. 


Canadian General Electric Co., Ltd. —A quarterly 
dividend of 14 per cent. on the common stock for the three 
months ending December 31st is announced. 


Blackpool, St. Anne’s and Lytham Tramways Co., 
Ltd.—The accounts for the year ended October 3let, after 
providing 47.500 for interest on debenture stock and £1,500 
for sinking fund, show a debit balance of £42,235 which is 
to be carried forward. 


Eastern Telegraph Co., Ltd.—The directors announce 
a dividend at the rate of 34 per cent: рег annum, less income- 
tax, on the preference stock for the past quarter, and the 
third quarterly interim dividend of 14 per cent. on the ordi, 
nary stock, free of income-tax. 

J. G. White & Co., Ltd.—No interim dividend is tq’ 
be paid on the preference shares. | 

Marconi’s Wireless Telegraph Co., Ltd.—An interim 
dividend of 5 per cent. on the ordinary shares is announced, 
also a dividend of 7 per cent. on the preference shares. 


Marconi International Marine Communication Co., 
Ltd.—Interim dividend of 5 per cent., less income-tax. 


—— —— EEA 


STOCKS AND SHARES. 


TUESDAY EVENING. 


‘Stock Exchange markets all round are ат quiet. Th 
larger capitalists have been putting substantial amounts int 
the French Loan, the subscription liste for which closed o 
Wednesday in this week. Quantities of the British Treasury 
bills are being taken by the banks and other financial institaa 
tions, the funds thus employed not passing through the Stock 
Exchange at all. The Government scheme for buying Ameris 
ean railroad bonds ie another factor making for quietude in 
the markets, and smaller sums are being reserved for invests 
ment in our own War Loan which is to come. With rega 
to the last, it is said now that its advent may be postpone 
until early spring; and this consideration has «lone somethin 
to help the price of Consols. The news from the various wa 
fronts remains uncertain enough to check any speculative 
disposition on the part of the public; nor hae anything suffis 
ciently exciting come of late from the Latin-Canadian coun, 
tries to galvanise the different markets connected with their 
securities. 

Charing Cross City preference relapsed 5s. to 3, and the 
per cent. debenture stock at 78 is 2 pointe down. St. James 
fell 1 and South Londons à, to 64 and 21 respectively. South 
Metropolitan ordinary have been changing hands in the neighs 
bourhood of 13s. Business in this section is meagre. An ap 
illustration of the prevailing state of affairs is to be seen 1 
the fact that although St. James’, as already mentioned, aa 
down i to 63, no shares have changed hands in the Stock 
Exchange since the EL of June, the last recorded bar. . 
gain having been at 7 5/32. | 

Bournemouth and Poole ordinary hawe been dealt in within 
the last week at 91. There is a little business doing in County 
of London ordinary and preference, the prices in each casq 
being 10, with the preference slightly better than the ordi- 
nary. Yet still the difficulty of obtaining shares is noticeabl 
in certain cases. A buver of Melbourne Electric олкы 
has been bidding 54 without success, although the shares last 
changed hands on this basis early in July. 

Dividend estimates are being cast hy those interested in the 
electric iighting market, and a good deal of curiosity is feli 
as to how the various companies will emerge from the pre- 
sent half-vear. Speaking generally, it is expected that the 

fest End undertakings will be found to have fared badly, 
The City Company may be expected to show comparatively 
good results, having regard to the circumstances of the times, 
The County of London, with its extensive ramifications and. 
its large circle of customers using current for power, shoul 
be in a better position than most of the others. 

If there should happen to be any supply companies in th 
group which have undertaken big contracts without the eavin 
protection of a coal clause, the absence of such a safeguard 
will probably make itself felt severely in the accounts. Pend, 
ing the dividend announceinents and the issue of the reporte 
it is superfluous to do more than re-echo these generalised 
ideas current in Stock Exchange circles. 

British Aluminium ordinary shares, which had a sharp rise 
last week, have gone back a shilling. but retain a good deal 
of elasticity and market animation. The company, as already 
mentioned, is said to be doing exceedingly well, and there ig 
a talk of the previous 5 per cent. dividend being doubled. 
The 6 per cent. preference shares have drooped to 18s., af 
which the return is 63 per cent. on the money. Castner. 


' Kellners are changing hands pretty freely on the basis of 60. 


Edison & Swan 4 per cent. debenture has risen 5 points to 62, 
and business was marked at this price at the end of last week, 
General Electric preference have been done at 9 11/16, and а 
bargain was recorded in the ordinary shares a few days ара 
at £10 9s. 3d. per share. 

India-Rubber, Gutta-Percha & Telegranh Works ordinary 
rose 25s. to 9 upon an excellent report, which shows that the 
poor results of 1914 were the temporary matter which the 
board then anticipated. Last year, it may be recalled, the 
reserve fund wae raided to the extent of £50,000 in order tq 
nav the preference dividend, and 5 per cent. on the ordinary. 
For the wear just finished. the company's profit came tq 
480.400, against a loss of £19,000 in the preceding twelve, 
month. The carry-forward is raised from the bagatelle of 
£1,000 to 418.900; and the dividend on the ordinarv shares 
reverts to 10 per cent., free of tax. It is one of the most 
satisfactory reports which we have seen for a long time, and 
shareholders are to be congratulated upon the achievement. 
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The feature of the week in markets devoted to electrical 
issues is a sharp rise in the various issues of the British 
Columbia Electric Railway. We restored four of the com- 
pany's stocks to our price lists a few weeks ago, on the 
assumption that affairs in the Dominion and Farther Weét 
were sufficiently promising to justify the anticipation that 
more interest was going to be taken in the stocks and shares 
, connected with them. The deferred and the preference are 
both up 7 points, the preferred gained 3, and the 41 per 
cent. debenture stock went up 2. Once again the monotonous 
statement has to be repeated that there is very little stock to 
be obtained, and buyers want the offer. 

The Adelaide Supply Co. has had a fine year, and the ordi- 
nary dividend of 10 per cent. is supplemented with a bonus 
of 2 per cent. More capital is required, and the Treasury's 
sanction has been obtained to an issue of 20,000 ordinary 
shares, at 30s. premium, on the understanding that the shares 
shall be offered only to proprietors in Australia. 

British Electric Traction preference were sold a few days 
ago at 73, the 7 per cent. non-cumulative and the 6 per cent. 
preferred ordinary changing hands at 46 and 15 res ctively, 
while the deferred was done at 10 and 81. London & Suburban 
Traction ordinary have dropped back to 2s. 6d., and the 5 
per cent. preference can be obtained at a shade under half-a- 
sovereign. 'The last recorded bargain in London United Tram- 
ways 4 per cent. debenture stock was at 51. 

The Anglo-Argentine Tramways group keeps very steady, 
most of the business nowadays being in the 5 per cent. deben- 
ture, on the basis of 81. Brazil Tractions have gone back to 
533. more in sympathy with the dullness of other markets 
round the House than from any particular apprehension on 
account of the decline in the rate of the Rio exchange. Mexico 
Trams and Mexican Light & Power descriptions are a trifle 
uncertain. The first mortgage bonds of the latter company 
are.a point lower at 48. Business in the shares occasionally 
takes place about 42, but the absence of news from Mexico is 
a good reason for the lack of business now apparent in this 
section. А 

Home Railway Steam stocks tend to sag, in spite of the 
near approach of the dividend distribution. With the uncer- 
tainty surrounding the Government attitude in the matter of 
dividends, people refuse to buy Home Railway stocks, except 
by occasional spasms. But the electrical group is firm, with 
Central London 14 better at 721. Recently some reviving 
attention has been paid to East London ordinary stock, where 
buvers have been giving about £4. Metropolitan Consolidated 
ordinary, deferred dividend, stock was done the other day at 
15i, and the Surplus Lands stock at 153. Districts are better 
at 154. Underground. Incomes lost a small fraction. 

There is a rumour to the effect that'the Treasury intends to 
remove all minimum prices, from stocks affected bv their pre- 
vious regulation. on January Ist next. Meanwhile. there is 
a fair amount of business passing in Metropolitan District 6 
per cent. debenture stock, this being one of the securities not 
"protected" by the Treasury restriction. The stock carries 
3 per cent. dividend, payable at the end of the year; it can 
be bought at 114. and at this price the yield on the money 
comes to £6 2s. 10d., allowing for inclusion of the interest. 

Telegraphs present a firm front as a whole, with small 
advances in Anglo-American preferred and Eastern Exten- 
sions. Riwer Plate preference are 1 lower, and Oriental Tele- 
phones have eased off., Marconis аге a very dry market at 
present, the price having hardly moved for about a month. 
Henleys are in demand, with a rise of 1 to 13, though the 
preference lost a similar amount at 41. British Insulated 
preference have also weakened, while the ordinary at 104 
are $ to the good. It would seem that holders of preference 
shares are exchanging them for ordinary—at all events, in 
this particular department. Rubber shares are well main- 
tained with the price of the product. which keeps about 
9s. 7d. ner lb. In the leading rubber shares business is still 
reasonably active, but the recent rush to buy is over for the 
time being. 


ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


| Month | Receipts for ls il Route 

Locality. | ended the | 3 Total to date. miles 

| (4wks.|| month, Е Ё | ореп. 

| | 

— ra — ЕБ — 

£ £ | £ 2 E 

Blackpool-Fleetw'd Sep“. 25 | 7,085 |+9,182 88 | 83,986 |— 458| U 
risto T .. Nov. 96 | 88,599 |.- 7,08! 47 451,178 | + 45,649 | 80°5 S 
Cork .. ee es n 0585 — 8! 47 | 99,089 | + 25 5425 
Dublin А * еар... + 257 47 | 287,405 10,698 | 9:89 PM 
Hastin » 95 | 106 | 9160 |198| ;: 
81,852 |+ 6,146 | 49 - 


Llandudno-Col.Bay | „ 26 | + 150 48 17,294 |+ 1,787 | 6-5 | .. 


1,798 
22.522 
ae vr 2,939 |. «5 
Lancashire United „ 24| 6,24? |: 476 47 
761 
2,0:0 
110,996 
20,910 


Tyneside .. ej » 21 20 — 28 21 18,000 |— 681 11 
Anglo- Argentine. 23 72.40 7 2,397,085 194,417] .. | .. 
Auckland vs » 39 А 1,519 20.2 104,036 |— 482 25:49| 1:06 
Calcutta .. .. 27 | 16,841 |+ 608 .._ je 8,238 | .. | 
3 W. A. * | Sept. | 2,997 — || R9 25,116 — * * ce 
Madras se +» (Bep. 80 1,887 |- 963 39 | 85904 |. 72111 
Montevideo | Nov. 28,407 |+1,826 | 4| 28,407 |+ 18236 | .. | °° 
Dublin-Lucan Rly, | Nov. 26 556 T 12 E 8,275 |+ 90 1 oe 


eee 


SHARE LIST OF ELECTRICAL COMPANIES, 


Номв ELzoTRIOITY Companies, 


Price 
Dividend, Dec.14, Riseorfall Yield 
1914, 1915. this week. p. 0. 


Brompton Ordinary .. ee ee 


10 1 Us £618 4 
do. 7 per cent. Prern. 7 7 — 500 
Charing Cross Ordinary 5 es b 8 — 7 210 
ал, йо. do. 4 Pref, ee 4 — 6 0 0 
do. do, Clty Pre . ee ee 8 22 + 1 10 0 
о. е U ee ee es ee, 4 73 — 2 5 2 7 
Chelsea oe ee ee oe ee 5 4ł — 5 11 8 
do. 43 Deb. ee ee es ee 4% 87 — b 3 6 
City of London .. x vs ee 9 121 — 7717038 
do. do. 6percent.Pref, .. 6 11 — 891 
do, do. b eb. ee ee es 5 100 — 5 0 0 
do. do. 43 Deb, ee ee 4% 85 m 5 6 0 
County of London ee se ee 1 10 — 7 0 0 
do. do, ò per cent, Pref. .. 6 10} — 617 8 
do. do. Ist Db. T 4 90 — 500 
do. do, апа Deb. ee ee 83 — 5 8 0 
London Electric .. > oe T 4 c là — B 8 4 
do. do. 6percent.Pref. .. 6 ii — TES 
do. do, 4 eb, ee ee ee 4 75 -— b 4 0 
Metropolitan ee ee ee ee 2 -— " 15 7 
do. er cent. Pref, T 8 — 6 00 
do. eb. ee ee ee 85 = 6 6 0 
do. De . ee ee se 70 = 5 0 0 
B^. James’ and Pall Mall os „ 10 6i — 1i вор 
do. do, do. 7 per oent. Pref, 7 6 — 616 8 
do. do. do. 83 eb. ee ee ВА 70 = б 0 0 
South London os s ie JB 22 — 8 156 
Bouth Metropolitan Pref, $* ee 7 ar — 614 0 
Westminster Ordinary ees ee ee 9 a — 6 18 6 
do. 43 Pref. ee ee es 44 4k -— 5 9 0 
TELRGRAPHS AMD TELEPHONES 
Anglo-Am. Tel. Pref, .. ee es 6 101 + à 519 0 
do, Det. ee se ee là 427 — 6 ll 3 
Chile Telephone se T ec 8 64 — 6 8 0 
Cuba Sub, Ord, ee ee ee ee Б 8 ама; 6 6 0 
do. Pret. ee ee ee se 10 15 фер 6 13 + 
Eastern Extension - a тав: Ж 123 +1 6 9 3 
0. 4 Deb, ee ee 4 80 — 5 00 
Eastern Tel, Ord... ee ec ee 7 128 — *6 4 0 
do. 84 Pref, se ee ee BÀ 66 — 5 6 0 
do. 4 Deb. se ee ee 4 81 — 4 19 0 
, Globe Tel. and T. Ord, ee ee ee 6 108 — 6 9 2 
do. Pref, ee es ee 6 10g — b 12 6 
Gt. Northern Tel, oe ee , 22 B34 — 611 4 
Indo-Huropean .. ae oe гъ · AB 48 xd — 615 4 
Marconi .. .. ee ee ee 10 18 а b 6 8 
New York Tel. 43. ee ee ee 44 101 — 491 
Oriental Telephone Ord, io “su 10 ч — xy 6 6 8 
do, Pref, ee es 6 — 6 11 1 
Tel. E t Deb, ee ee ee ee 44 80 — 5 00 
United ' Plate Tel, ee ee ee 8 6 — ^] 12 6 
do. Pref, ve ee б 4i — 8 5 81 
West India and Pan. oe T 1 14 — 817 9 
Western Telegraph $» oe бє 7 128 — 670 
до, 3 Deb, ee ee 4 80 — 6 0 0 
Homes Rais 
Central London, Ord, Assented .. 4 72) +14 610 6 
Metropolitan ee ee ee ee 1 944 = 2 0 
" E á e To aa НЕ 3 tà Nil 
ndergroun ectric Ordinary oe 1 — Nil 
do. do, "A" ,, ee Nil 5 ~ 1 Nil 
do. do. Inoome * 6 77 — à 8 17 6 
Forsien Trams, &c. 
A lelaide Sup, 6 per cent, Pret, ee 6 б — 6 n 0 
do Б eb. =e ee ee 5 05 xd — 5 5 n 
do. and Pref, ee se 84 = 1 17 2 
do. 4 Deb. se ee 4 76 т 5 5 3 
до. 4 Deb, ee ee 44 16 „== 5 18 5 
do. 6 b. ee se 5 81 — 6 4 0 
Brazil Tractions .. es - ee 84 534 — 24 6 10 10 
Bombay Electric Pref. .. - o 6 103 — 5 171 1 
do. 40 Deb. ee ee 4% 85 —2 Б 3 n 
British Columbia Elec. Rly. Pfoe. .. 5 60 +1 8 6 8 
do. do, Preferred. — 40 +8 Nil 
do. do. Deferred .. — 40 +7 Nil 
do. do, Deb. 92 d 64 +2 6 12 10 
Mexico Trams os ee ee ee Ni 43 — Nil 
do. b percent. Bonds .. — 49 — Nil 
do. 6 рег cent. Bonds .. — 44 — Nil 
Mexican Light Common ve .. Nil 80 — Nil 
do. A Pref. ee ee ee Nil 42 — Nil 
do. lst Bonds . ee ee — 48 —1 cp 
MANUFACTURING COMPANIRS. 
Babcock & Wilcox ae" "és “wen” VIE 244 — 619 
British Aluminium Ога, as зә Б 22/6 —1/- 4 9 0 
do, Pref, ees ee 6 1ӊ/- — Bd. 6 13 4 
British Insulated Ord. .. өө oo [6 104 + 7 210 
do. Pret. + ee ee 6 68 А 6 11 7 
British Westinghouse Pref, .. es^ h 58/6 — 716 0 
do. 4 De eee ees ee ee 4 70 — 6 14 4 
do. 6 р. lien ees ee ee 6 101 — b 19 0 
Callenders .. ee es .. ee 16 104 e 7 2 10 
do, 5 Pref... ee ee ee b 41 — H 6 11 8 
do. Deb. ee ee ee 44 90 — 5 0 0 
Castner-Ke ner .. ee ee ee 20 8 + 1/- 6 13 4 
Edison & Bwan, £8 pd. ee ee se Nil 9/- — Nil 
do. do. fully pald е .. Nil L — Nil 
do. do. 4 Deb. se ee ees 4 62 +5 6 9 1 
do. do. 5 % Deb. ee ee Б 60 — 8 6 8 
do. do. Pref, .. vs 1 19/9 — 714 
Gen. Eleo. Pref, ee ee oe se 6 92 E 6 8 1 
, Q5 — au oa 90 18 +i 815 9 
do, Pref, ee ee ee ee 4} s i б 6 0 
йо. Deb, ee se ee ee 92 = 417 9 
India-Rubber ee ee ee ee 10 9 +1} "1a 8 2 
Telegraph Con. .. өө ee ee 90 84 em 8 10 


* Allowance made for dividends being paid free of income-tax. 


— —————————————— MÀ 
ES 


International Light and Power Co., Ltd.—According 
to a financial paper, the quarterly dividends on the preference 
shares are deferred for the present. 


Fa t 
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ELECTRICAL · ACCIDENTS IN MINES. 


(Concluded from page 7 d2.) 


In one of the underground accidents a coal-cutter 
machine man worked а 25-H. Pp. Hurd bar cutter driven 
by a medium pressure (about 440 volts) squirrel-cage 
three-phase motor. The deceased was the charge- 
man. 

At the time of the accident the machine was about 
midway between the gates, and it was stopped so 
that deceased might lay a set of rails. When work- 
ing, the machine travelled towards the gate-end box, 


to which it was connected by a trailing cable some 


80 yardsin length, containing three vulcanised rubber- 
covered leads each 0.035 sq. in. section, and an insu- 
lated earth conductor of 7/20 copper wire (0.007 in. 
section), the whole four wires being twisted round 
each other and packed with some hemp inside a 
leather cover stitched' together by a longitudinal 
seam. 

It appears that when deceased was fitting a rail to 
a steel sleeper just in front of the machine he received 
the shock which killed him. On hearing a shout, his 
mate went round by the gate and switched the cur- 
rent off the cable at the gate-end box, and then 
discovered deceased lying full length on the trailing 
cable with his legs slightly pulled up, his head being 
close to the front wheel of the machine. The loose 
rail he was laying was in his left hand and a hammer 
in his right. | | 

At the inquest an assistant electrician spoke of 
having examined the trailing cable about ten hours 
before by passing his hand along the leather cover- 
ing. By such an examination he could not judge 
more than that the covering was right. As regards 
the continuity of the earth wire, this had been tested 
and found all right abottt a month before. After the 
accident the trailing cable was opened out and found 
to be in bad condition, there being two faulty places 
on the conductors and two breaks in the earth wire. 
Under these circumstances the death of deceased was 
easily accounted for. | 

Owing to the way in which the cable was con- 
structed, Mr. Charles D. Mottram, Н.М. Inspector 
of Mines, who visited the mine to investigate the 
accident, could not definitely say where the cable was 
faulty until the leather cover had been stripped off. 
As regards the broken earth wire, only a test would 
indicate this defect. The cable had been in use five 
years, and it could hardly be expected to be in other 
than a well-worn condition. That the earth wire was 
found to be broken was no doubt due to the constant 
coiling and uncoiling of the cable under working 
conditions. 

It was evident that a month was too long to trust 
to the continuity of any earth conductor, and Mr. 
Nelson, H.M. Electrical Inspector, who also' visited 
the colliery and attended the inquest, expressed the 
opinion that earth conductors of trailing cables 


should be tested for continuity on each day before 


the cable is put to use. 

As the earth conductor was of less cross-section 
than .022 sq. in., the minimum provided by General 
Kegulation 125 (b), proceedings were taken against 
the agent of the colliery for a violation of the regu- 
lation referred to. The facts were not in dispute. 
The use of an earth conductor which failed to comply 
with the regulations was proved, but it was argued 
in defence that as the trailing cable, which included 
the earth conductor, had been in use before the Ist 
June, 1911, the company was within its rights, under 
General Regulation 137 (Б), in continuing-the earth 
conductor in use, even though the coal-cutter had 
been installed since the rst June, 1911. l 

The Bench held that the defence was right, and 
dismissed the case without, however, giving the 
defendant his costs. 

In the otHer accident, an assistant electrician was 
killed whilst splicing an electric cable carrying 


550 volts pressure in a gateway. The deceased had, 
before proceeding to work, written with chalk on 
the junction switch-box cover: Don't touch this 
switch, N. Lumb.“ The current was subsequently 
switched on by some person unknown. Coal-cutters 
driven electrically were about to be used, but the 
machine chargeman swore on oath at the inquest 
that, while it was his custom to switch on the current, 
if not already: on, when going inbye, he did not do 
so on the occasion of the accident, as the current was 
already on when he passed in to work. 

This accident, which was an ‘avoidable one, 
was due, apparently, to the carelessness of some 
person not reading the notice on the switch. The 
management have since arranged to lock the switch- 
lever while repairs are going on between the switch 
and the coal face. In such cases the key should be 
in the possession of the, individual working on the 
dead conductors. This appears to be the practice in 
working on high and medium pressure mains on the 
surface, and it fs obviously as necessary underground. 
Clearly no person's life should depend upon a 
chalked message being observed and acted upon. 

In the Lancashire and North Wales Division there 
were no fatal accidents, but three persons were 
slightly burnt. . 

In the South Wales Division there was one fatal 
accident below ground, and six non-fatal accidents 
in which seven persons were injured. As regards 
the fatal accident, an assistant electrician received a 
fatal shock while attempting to replace the cover of 
a switch-box without previously having switched off 
the current. The pressure was 500 volts. As re- 
gards the non-fatal accidents, the Inspector reports. 
these were caused by irregular or improper 
manipulation of electrical plant, and one by a faulty 
connection." Why will workmen not remémber they 
are working with a live and dangerous force, which 
is nat to be treated with contempt? 

In the Midland and Southern Division there were 


two non-fatal accidents below ground and three 


above ground. Of the former, one occurred to an 
electrician who was changing a fuse. Finding that 
the, fuse he had did not fit, in order to allow the 
motor to work, he attempted to couple up a short 
length of insulated wire to act temporarily. While 
doing so he apparently allowed one end of the 


wire to touch a live part after the other end had’ been 


fixed. The result was a short circuit, which caused a 
flash which burned his face slightly. He was subse- 
quently fined by the manager for contravention of 
General Regulation 131 (g). The second accident 
was very similar. An assistant electrician was mak- 
ing an examination for the purpose of discovering 
the cause of the stoppage of an electrical coal-cutter. 
When pulling out a fuse, a piece of wire protruding 
from the bridge made a contact which caused some 
sparking, which slightly burned his right hand and 
forearm. Had the current been cut off as provided 
for by General Regulation 128 (b), the accident would 
have been prevented. 

Of the surface accidents, one occurred to a power- 
house attendant who was replacing a fuse which 
had blown. A liquid starting switch controlling a 
16-H.P. motor (500 volts) had not been taken out. 
In replacing the fuse, the attendant brought the con- 
tacts of the switch, which was of the ordinary double- 
pole tandem quick-break type, together slowly, and 
then opened it. The result was an arc, which burned 
him superficially on the hand and wrist. 

In the second case, two electricians had been 
changing the armature in a motor, and in coupling 
up again, one of them in error failed to connect one 
of the supply cables on to the field, with the result 
that the no-volt release got the full load without any 
resistance. The no-volt release coil insulation was 
completely destroyed inside the starting switch box. 
Without knowing what had occurred, the assistant 
electrician put in the switch, and an explosion imme- 
diately resulted, blowing off the switch-box cover, 


^ 
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which struck him on the stomach and slightly in- 
jured him. 

The third accident occurred in the same power- 
house and to the same attendant as was injured in 
the first accident. He was actuating a change-over 
switch on a lighting panel, and appears to have 
manipulated it improperly. The result was an arc, 
which slightly burned him on the forehead and eyes. 
The switch was of an old type, but had been in use 
for some 14 years. It has since been replaced by 
one of modern type. 

These accidents are interesting as showing that 
in nearly every case they could easily have been 
avoided with a little attention and care. It is sur- 
prising that much of the apparatus was poorly con- 
structed and faulty in spite of all the Home Office 
regulations. We sincerely trust that all colliery 
managers will benefit by these records, and have 
their own installations put into thorough order. 


OUR TRADING OPPORTUNITIES THROUGH- 
OUT THE WORLD. 


(Continued from page 764.) 


The Trade of New Zealand. 


IN his final report as H.M. Trade Commissioner for 
New Zealand, Mr. W. G. Wickham urges manufac- 
turers to educate their prospective customer, whilst 
studying his particular requirements, into appre- 
ciating the superior value of British goods. At the 
same time Mr. Wickham points to the necessity for 
lowering selling prices to a more competitive level/ 
and he makes some suggestions for effecting this 
by improved shipping arrangements and better 
methods of distribution. His remarks are sum- 
marised below. He evidently takes the view that 
more orders would pass to the Mother Country if 
the manufacturing exporter got into closer touch 
with the purchaser, and by this means terminated, 
or at least curtailed, the system by which the New 
Zealand importer indents on buying agents and 
shipping agents for the goods required. Mr. Wick- 
ham's experience from investigating complaints is 
that many mistakes for which manufacturers are 
blamed are due to these agents, who work in 
grooves, and are just as ready to place orders in 
Continental hands as British. The statements that 
this and that line cannot be got in England, and that 
manufacturers will not do this or that, or modifv 
something else, nearly always proceed from them. 
After the outbreak of war, Mr. Wickham circularised 
the leading New Zealand importers suggesting that 
they should instruct their London buyers to consult 
at the Board of Trade the lists of manufacturers who 
were prepared to supply goods previously furnished 
by Germany and Austria. He found that some im- 
porters would not be convinced, in spite of all the 
evidence, that they could get what they wanted from 
England, and they tkansferred their inquiries and 
business to America at once. This tendency, 
whether proceeding from indifference of the buyer 
or lack of push on the part of the maker, should be 
changed. 

On the general subject of foreign competition in 
New Zealand there is less to be said about Germany 
than about the United States. It is worth noting, 
however. that the elaborate cultivation of the mar- 
ket bv German exporting organisations—backed bv 
the Nord Deutscher Llovd-—was carried оп in return 
for a share in the import trade of the Dominion 
amounting to only 5 per cent. of the total. This 
characteristic of the Teuton of contenting himself 


direct steamer vid the 


with a small return at first in me M of ultimate 
profit is one which might be more frequently imi- 
tated by the British trader. 


The report, which dealer with the trade of the Dominion for 
the year 1914, gives the following figures of import and 
сва for the past three years, those for 1914 being subject 

revision. 


Exports Imports 

1912 21,771,000 20, 977,000 

1913 22,987,000 ...... 22, 286,000 

1914 26, 261, 00000 1, 856, 000 
The opening of the Panama Oanal bas 
American already been shown to have brought the 
and German Eastern States of America into closer touch 
Competition. with New Zealand. This was dramatically 


yg home to importers when the first 
Jana] reached Auckland in advance of 
the mail which carried the relative documente, and a situa- 
tion somewhat embarrassing to consignees resulted. Atten- 
tion has been called on more than one occasion to the serious 
growth of competition for trade with New Zealand which is 
resulting from more rapid and more frequent steamer connec- 
tion between America and New Zealand. The better 
steamers across the Pacific to the west coast of America are 
inducing people to an increasing extent to treat the route 
across the United States or Canada as the way home”; and 
it frequently happens that business men, even if they have no 
articular intention of doing business until they reach Eng- 
and, are captured en route. Every effort is made in America 
to secure the goodwill of euch travellers by hospitality, and 
by giving facilities for seeing works and business systems. 
Hitherto, the slow and indirect steamer facilities from the 
manufacturing side of America have militated against trade 
with New Zealand. It may be seen at once, therefore, that 
the immense reduction in distance effected by the opening 
of the Canal is a fact which British manufacturers cannot 
afford to ignore. Freight rates must also be closely watched. 
Amencan manufacturers have been materially assisted in the 
past by the preferential low rates conceded to them by Britich 
shipping companies, ostensibly in order to keep the shipping 
from American ports in British bottoms. Similar preferential 
rates have been given to goods shipped on through bill of 
lading from Antwerp, Bremen, and Hamburg, vid London, 
and carried in British ships. ‘The alternative for German mer- 
chants was to send goods by Nord-Deutscher Lloyd boate to 
Sydney for transhipment to New Zealand. The excessively 
low rates, in some cases as much as 30 per cent. less than 
from London, unquestionably tended to divert trade to Ger- 
many, especially in bulky cheap goods. Assisted in this way. 
German trade had grown to such dimensions that the Nord- 
Deutscher Lloyd opened offices in New Zealand in the early 
part of 1914, and arranged to bring their steamers right 
through. The first steamers were on the way when war broke 
out. From this, it is evident that the policy of giving low 
freights to German goods, while damaging to the British 
manufacturer, has failed to achieve the object which was it: 
justification. 
The cloeig of the German market as a 
Meeting source of supply has called attention to the 
the goods in demand in the Dominions, and 
. Market. the large number of these which have been 
supplied from Germany. Many are little 
more than cheap imitations of British makes, and in this case 
i$ is exceedingly doubtful whether it is desirable that we 
should lower our standard. If skilled labour ie fully occupied 
in a particular trade, it would undoubtedly be a serious error 
to divert it from making high-grade goods, for which there 
is a good demand and less competition, to turning out low- 
grade articles in which the competition is severe. My own 
view is that manufacturers are blamed unjustly in many 
cases for not cheapening their goods by making a lower 
quality. On the other hand, thev are extraordinarily obeti- 
nate when they persist in disregarding the use to which goods 
are put, and making them unnecessarily heavy, cumbersome. 
and awkward to use. The accusation against the manufac 
turers is that they invariably reply that what is good enough 
for the home market is good enough for New Zealand. II. 
however, the New Zealander lives and works under different 
conditions, and in a different way, the manufacturer * 
merely showing his ignorance of the fact that there is con- 
siderable variety of taste and habit in different parte of the 
world. When the manufacturer, further, refuses to parce 
his goods and pack them as his customers require, he is 
simply putting himself out of the market, and deserves w 
assistance. | 
It is quite certain that the trade done hitherto in New 
Zealand by Germany and Austria will not drop into the 
British lap and stay there without deliberate effort. It may 
be that the present time will induce the public to make tr 
of, and the retailer to stock, better quality British goods. 
instead of Continental makes which cannot be procured. Buy- 
ing agents in London and Birmingham may be forced t 
widen the area of their acquaintance with British manufac- 
turers. The latter. however, must first realise that if ther 
do not unbend and hustle. the whole trade will go to Amen 
or any other country which will meet the requirements ^: 
buyers. 
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Firme manufacturing for both Australia and New Zealand 


ought to. realise one important contrast between the two 
markets. In proportion to its population, the latter has an 
exceptionally large number of more or less independent im- 
porting and exporting ‘centres. This not only augments the 
number of towns for agents to visit, makes travelling expenses 
higher in proportion to sales, multiplies the number of firms 
to be dealt with in order to cover the Dominion, reduces the 
size of individual orders, and widens the area of and во 
increases the cost of 5 it is the most important 
factor in raising retail prices ugh the high cost of distri- 
bution. | | 
The main difficulty in selling British 
Selling goods of any and every kind is that they 
Prices. are almost invariably more expensive than 
| | any others. In most cases they are better 
uality, and in many cases they are better by much more 
than the difference in price; in other words, they are better 
value. Starting from the standpoint of unwillingness to reduce 
‘quality, which is in the main a sound attitude, Mr. Wickham 
Says that there seem to be only two alternative courses: Either 
the cost must be reduced while retaining the quality, or the pub- 
lic must be convinced that it is advantageous to buy the more 
expensive goods. On these two main lines a few suggestions 
deduced from a study of trade methods in New Zealand may 
be of use. In the first pace as few manufacturers do their 
own shipping, the fact has not been sufficiently appreciated 
by them that the price of goods, which determines their sale, 
is not the works' cost, but the cost delivered in the con- 
sumers market. From the point of view of the ultimate 
buyer, it makes not the slightest difference whether a low 
price is brought about by economies in manufacture or in 
packing, in freight or in reduction of breakage. If manufac- 
turers are working on too small a scale to do their own shipping 
at rock-bottom cost, they must either depend on merchants 
or adopt some co-operative method which will enable them 
to share in a eingle efficient and economical selling organisa- 
tion. If they do their own selling, they must realise that it 
is to their interest to employ as much time, brains, and 
energy in producing economies in the packing and shipping 
of goods as in reducing costs in manufacture. If their export 
office is not well organised and staffed they will fail to meet 
competition in distant markets, in spite of all the chemists 
and technical experts whom they may introduce in their 
works. In goods such ae insulators, British manufacturers 
are beaten on price by Continental competitors, whose large 
scale of production lowers their costs. The Colonial habit of 
deferring orders, and then requiring urgent delivery, makes 
it important that large stocks should be carried. 

New Zealanders must not be blamed for purchasing com- 
paratively cheap goods. Cost of distribution makes retail 
prices high compared with landed costs. The retail trade 
makes very little effort to sell on quality. The dominating 
policy is to get something cheaper than competitors and to 
push goods solely on price. It remains to consider what, if 
anything, can be done by the manufacturer to promote the 
sale of his goods in spite of their being more costly than others. 


The following are some points which 
may be euggestiye :— 

Give the agent, merchant, and retailer 
special inducements and adequate remu- 
in mind cost of distribution, or travelling, 

arge margins must be allowed for commis- 


Points to 
Consider. 


neration, bearin 
and ‘of living. 
sion or discount. 

Study the convenience of those who handle the goods by 
adopting neat parcelling and labelling. This saves time and 
labour in distributing and retailing. 

Get away from the pleasant self-satisfied British belief that 
everyone in the world wants British goods. Take the trouble 
and go to the expense of making them known and wanted. 
Call in the assistance of a good local.advertising expert, and 
plan to etimulate demand. 

Demonstrate to the New Zealand purchaser that British 
manufactures are good value. whilst the foreign are merely 
cheap substitutes, and bad value at the price. To do this 
send consignments, after consultation with an agent, and 
arrange for them to be displayed. 

Let the manufacturer come out and go round with his 
agent in order to learn the difficulties of selling, and what 
technical information will be of use to his agent. 


Mr. R. W. Dalton, who, as already announced in 
our pages, has been appointed to succeed Mr. Wick- 
ham as H.M. Trade Commissioner in New Zealand, 
has had many years' experience in the Board of Trade 
Commercial Intelligence Branch, and his activities 
in that department have acquainted him verv 
thoroughly with the abilities and characteristics of 
British manufacturers. We have good reason for 
speaking highly of Mr. Dalton's qualifications to 
eficiently fill the important office to which he has 
been appointed. He is no stranger to electrical 
and engineering matters, and we do not doubt that 
in him our firms will have both a staunch champion 
and an intelligent critic. 


REVIEWS. 


Modern Illuminants and Illuminating Engineering. By L. 
GasteR and J. S. Dow. London: Whittaker & Co. 
Price 128. 6d. neb. 5 

There are now many works dealing with the subject per- 
sented by the authors, but the matter before us is treated in 

a very different manner to any of the other English books 

which we have seen, It would appear, however, to be 

modelled to a large extent upon the lectures in Illuminating 

Engineering delivered at the Johns Hopkins University. We 

are of the opinion that the writers have been mistaken in 

attempting to work on such broad lines, and the reader who 
is on the look-out for a good practical work is apt to be dis- 
appointed. | 

In their preface the writers etate that their aim has been 
io bring together matter not usually available in a eingle 
volume, and there is no doubt that they have succeeded admir- 
ably from this point of view. They also make a further 
apology for not entering deeply into details, and they draw 
attention to the large number of references which enable 
readers to refer to the original papers for fuller information. 

Here, again, we have nothing but praise for the immenee 

amount of work which has been carried out, but there are 

very few who take up this book who will be able to find time 
to refer to many of the sources of information, even were 
they able to get at them, since there are very few libraries 


‘which collect technical papers such as those referred to. 


With regard to the actual production of the book itself, we 
are pleased to see that anti-glare paper has been used. This, 
together with tha fact that the type itself is very clear, adds 


| ey to one's comfort in reading such a volume; but we are 


very dieappointed at the illustrations, which are largely repro- 
ductions of what has previously appeared in the technical 


ress. 

The first chapter contains a sketch of the history and 
development of methods of illumination, and, while the read- 
ing of this is no doubt of considerable interest, we do not 
think that ite inclusion was absolutely necessary. In the firet 
pages there are several facte which are, apparently, contra- 

ctory to accepted ideas regarding the introduction of various 
illuminants. e latter part of the chapter deals with the 
trend of modern development, and is of rather more service. 
The authors next deal with gas lighting, and this portion will 
no doubt be of considerable interest to electrical engineers. 
It is in this chapter that we note the laxity of the authors in 
speaking of candle-power. This criticism applies not only 
here, but also to .subsequent chapters, and indicates a 
slavish copying of published information without the editing 
of the details. 

The next chapter treats of electric lighting, and many 
of the remarks contained therein are of extreme interest. One 
notes that the statemente contained in this chapter are gener- 
m more precise than those in the chapter relating to gas 
lighting, and there is also evidence that there has been a 
certain amount of editing eo far as the claims put forward by 
manufacturers are concerned. A considerable number of 
pages are devoted to the subject of vapour lamps, details of 
which are usually somewhat difficult to obtain. 

Oil, petrol air gas and acetylene lighting are next dealt with. 
The information given should be of considerable assistance to 
those whose duty it is to advise concerning coun house 
lighting and other installations where an isolated plant may 
be required. 

The two following ре should be of very great use to 
those who desire to study the physical side of illumination, 
and, except in the lectures referred to above, we have not 
seen the physiological side treated so fully. The table indicat- 
ing the intrinsic brilliancy of various illumiríants would have 
been better had it been brought up todate and the more modern 


light sources tabulated therein. Much of the information 


given regarding the effects of coloured light is not generally 
known, and illuminating engineers would do well to care- 
fully consider the remarks dealing with this portion of the 
subject. We are inclined to think that this section has been 
greatly neglected in the past, and this neglect is no doubt 
responsible for the many light-wasting devices which are on 
the market. and it is only by a thorough understanding of 
the facts put forward in these two chapters that one is 
enabled to appreciate the reasons for good lighting to the 
fullest extent. 

The authors next deal with the measurement of light and 
illumination, and. while the fundamental laws are carefully 
set forth, we think that there is room for improvement; 
in some of the more elementary works we have noticed that 
the essential facts and formule have been more clearly defined. 
The description of essential instruments is very brief; it 
would have made the book better and of greater use had the 
authors dealt with the matter completely. 

While appreciating that colour photometry is somewhat 
difficult to those not used to the work, we are inclined to 
think that far too much attention is paid to it, and the large 
number of pages devoted to it in the present work are quite 
unwarranted, especially in view of the more important matters 
omitted. 

Chapter VIIT is devoted to globes, shades and reflectors. and 
calculation of illumination, and while we recognise that the 
authors have endeavoured to be impartial, it is strange to find 
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so much referenee to prismatic glassware. We do not think 
that practical illuminating engineers will find much information 
which will be of assistance to them in this or the following 
chapters. The lighting calculations are but few, and data 
relating to indirect and eemi-indirect lighting, which one 
would expect to find, are missing. We certainly share the view 
expressed by the authors that the lighting expert should 
thoroughly understand architectural style, and study how the 
architectural and artistic aepects of the problem can best be 
reconciled. | 
‘The following chapter is devoted to the problem of interior 
illumination. After some simple rules for good lighting, there 
follows a table showing the specific consumption for various 
systems. This table in itself is incomplete and is not at all 
up-to-date; following closely there are somewhat rash state- 
ments regarding the intensities of illumination usually found. 
The table of maximum foot-candle intensity is very brief and 
could be extended with advantage. A discussion on shadows 
and direction will be read with interest. Local and general 
lighting are next treated, and peculiar statements regardin 
the sub-division of units in a large room are to be foun 
under this heading. Much attention is paid to domestic light- 
ing, and school lighting, too, is treated very fully. The pages 
devoted to industrial lighting are generally good. but com- 
paratively few data which would be of service are given. The 
illustrations of installations in this section are relatively’ peor 
and are open to much criticism. A few paragraphs regarding 
the lighting of buildings for large gatherings are next pre- 
sented, shop lighting and illumination for gaines played under 
cover are dealt with, and the chapter closes with a few 
paragraphs relating to decorative and spectacular lighting.“ 
The final chapter is devoted to outdoor lighting, and is very 
largely a résumé of papers and discussions, particulars of 
which have appeared in the technical Press. The book closes 
with an appendix indicating the works dealing with illumina- 
tion, most of which are referred to in the text. 
As a book dealing with generalities regarding lightjng and 
illumination, there is every reason to congratulate the authors 
upon the admirable collection which thev have made, 


although there are тапу statements, which those who have 


had actual experience will know cannot be justified in prac- 
tice. We believe that much has been written which could 
have been left out with advantage. and. correspondingly, more 
data could have been included without making the work a 
highly mathematical treatise. If the authors could see their 
way to publish a supplementary book embodying the features 
indicated, we think that it would be met with general 
approval. : 


A Treatise оп the Theory of Alternating Currents. By ALEX- 
ANDER RussELL, M. A., D.Sc. Vol. I, Second Edition. 
Cambridge: University Press. Price 155. net. 


Readers who are interested in the mathematical theory of 
alternating currents need no introduction to Dr; Russell’s 
treatise, which has occupied a definite and well-merited place 
as an authoritative work of reference for the last ten years. 

As in the case of several other works involving a great 
amount of labour, the call for a revised issue of the first 
volume has had to be met before the completion of the second 
volume has been accomplished. 

According to the original plan of the author, the first 
volume contains the more general theorems of the subject of 
his treatise, while the second volume is to include matter 
more directly connected with the practical applications of 
alternating currents to industrial purposes, and will deal 
with the theory of alternators, motors, transformers, con- 
verters, and the transrnission of power by polvphase currents. 

The present edition contains a considerable amount of new 
matter, and this new material is of special value because of 
its bearing on many branches of electrical theory which are 
intimately related to advances in practical achievement of 
the present time. 

A new chapter is devoted to the consideration of the self and 
routual inductance of circular and helical circuits—a subject 
bearing on many problems of power and telegraphic trans- 
mission. In this connection, the author has necessarily 
referred to the important work published by the Washington 
Bureau of Standards. 

Another important new chapter deals with high-frequengy 
currents, and gives very fully the special conditions govern- 
.ing the transmission of such currents in a concentric cable. 
This subject will be of special interest to readers who are 
interested in telephony and wireless telegraphy. In Chapter 
IX, which 18 also new, the mathematical student of wireless 
telegraphy will find a discussion of the mutual actions which 
take place between two linked oscillatory circuits which should 
be of great value to him. 

Another new chapter deals with a subject to which the 
author has already devoted much attention in papers pre- 
sented to several Societies; this is the study of the electro- 
static field between two charged spheres. In connection with 
problems on the design of high-tension transmission lines and 
insulators, the theoretical work of this chapter is again of a 
character to be of value to the earnest student of modern 
practical developments. 

Dr. Russell's work will always prove valuable to the elec- 
trical engineer engaged in research or in pioneer work, where 


the theory of physical phenomena has to be reduced t: 
mathematical symbols, and we, consequently, welcome the 
present enlarged issue of his important work. It is no 
adverse criticism to say that his treatment of the many 
problems with which he deals is primarily that of a mathe- 
matician and not of an engineer.. He offers valuable material 
foe the engineer to work upon. . 

We trust that the completion of the author’s plan by the 
issue of the second volume of the Theory of Alternating Cur- 
rents may not be long delayed. 


Stundard Handbook for Electrical Engineers. 
F. Е. FowIk. Fourth Edition. 
Co. Price 21s. net. i 


This volume contains 2,000 pages; the index alone occupies 
63 pages, and the book is divided into 25 sections, each of 
which is packed as tightly with information as the editor-in- 
chief and his large staff of epecialists—many of whose names 
are of world-wide reputation—can cram it. To review such a 
work and to do every part of it justice would obviously requite 
a similar staff of specialists, and would be of little service to 
the reader after all; we'can only deal with it in general terms. 

The last edition appeared in the autumn of 1910, and was 
reviewed in our pages in 1911; 1t consisted of some 1,500 pages. 
The total issue " was then 19,000; now it is recorded on the 
title-page as 35,000. No better testimony could be given as 
to the position it has attained in the electrical engineering: 
world since its first appearance in 1907. 

Five years is a long period in modern engineering, and 
therefore it has been necessary not only to enlarge and revise 
the contents, but in many cases to rewrite sections completely; 
at the same time the sections have been ye-arranged on an 
improved system, with carefully selected subheads in bold 
type, bibliographies have been added, as well as numerous 
references in the text to sources of more detailed information, 
and тапу new sections have been introduced. 

Any attempt to examine the contents of a section too closely 
usually results in the reviewer's attention becoming absorbe! 
in the subject there discussed, u disastrous occurrence in view 
of those 2,000 pages and the lunitations of human longevity. 
We must content ourselves, therefore, with remarking that 
we kept the previous edition constantly at hand, and found 
it extremely useful; our examination of the new one shows 
us plainly that ijt represents a great advance upon its pre- 
decessor, and that it will be an indispensable desk coiupanion 
—one of those things that an electrical engineer cannot do 
without. That the Standard Handbook as a work of reference 
is unexcelled by any other compendium of the same kind i5 
beyond question. 

While we have not examined the work very closely for mis- 
prints, we note a couple on p. 1828, namely ‘ Utah” for 
"unit" in a headline, and 6 for 9 in the value of g in the 
table. 


Edited by 
London: Hill Publishing 


The Elements of Electro-plating. Ву J. T. SPRAGUE. Tndon: 
E. & F. N. Spon, Ltd. Price 1s. 6d. net. 


This little book, intended as an introduction to the study uf 
the elements of electroplating and electrotyping, is а reprint 
of the chapter on " Electrometallurgy " from the late Mr. 
J. T. Sprague's well-known text-book on “ Electricity | Its 
Theory, Sources, and Applications.“ The text-book itself has 
for long been deservedly popular, and this extract froin it was 
well worth separate publication to put into the hands cf the 
experimenter beginning the practical study of his subject, or 
the mechanic engaged in it industrially. Indeed, it may be 
said that there 1s no existing text-book of this scope that con- 
tains so much information, put, too, in ae clear and attractive 
a fashion as could be wished. Many an old plating-hand will 
find here hints and suggestions that even he will find worthy 
of attention. 

There are, however, one or two errors; one of them on page 
5) а serious one that calls for criticism. The author there 
writes, speaking particularly of the electro-deposition of copper, 
that “means have been devised to cause a circulation of the 
liquid. but they have mostly failed." There is probably in 
existence not a single modern electro-depositing plant of any 
magnitude, no matter what metal is being deposited. in which 
the electrolyte is not circulated, and it frequently happens 
that adequate circulation makes all the difference between 
commercial success and failure. ч ‚ 

In page 110 it is recommended to keep nickel solutions 
slightly alkaline. That is opposed to general experience. 
which, on the contrary, favours a slightly acid solution, as 
the metal tends to strip when deposited from a neutral er 
alkaline bath. 

The forecast on pave 114. that the deposition of iron is ot 
likely to have extensive practical application now seems likely 
to be falsified, for pure electrolytic iron is quite possibly gle 
to prove of considerable industrial value. | 

We mention these flaws to indicate the limitations of ths 
little manual, but nothing can detract from its extreme useful 
ness and remarkable fullness of information considering the 
tiny space into which the author has succeeded in compress 
ing 1t. 
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SOME ‘DIFFICULTIES OF DESIGN OF 
HIGH-SPEED GENERATORS. 


By PROF. A. B. FIELD, M.I.E.E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, November, 1915.) 


(Continued from page 766.) 

Stator Construction.—We have so far dwelt upon the diffi- 
culties of rotor construction, inasmuch as these were felt to 
be perhaps the hardest of solution. The electrical conditions 
to be met in the stator are by no means easily provided for; 
some of them will be briefly touched upon. 
already been made to the high air-gap inductions and the 
severe way in which the annulus.of stator material in the 
neighbourhood of the slote must be worked. The compara- 
tively small air-gap and considerable length of the machine 
forbid the use of radially-disposed stator vents receiving their 
entire air supply from the air-gap. Some system of axial 
ventilation is practically imperative, and in these machines 
very complete axial ventilation is provided. The provision 
for the air supply is 5 liberal immediately behind 
the teeth; in fact, behind each slot are arranged three oval 
ventilating openings, with only a narrow strip of punching 
separating them from one another and from the slot; in this 
way the amount of core cooling surface is properly propor- 
tioned to the cross-sectional area of the air vent. 
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_ On account of the length of these machines, the cooling air 
is admitted at each end of the stator and discharged at the 
centre, avoiding the considerable difference of air tempera- 
ture between inlet and outlet involved when the air is passed 
along the entire length of the machine. This arrangement 
also considerably simplifies the question of rotor ventilation. 
The total volume of cooling air required by such a machine 
is in the neighbourhood of 60,000 cubic feet per minute; and 
in order to accommodate these volumes a large central open- 
ing is n This could be provided in the form of a 
number of vent ducts, but a large amount of resistance to 
the air flow would be occasioned by so much breaking up of 
the continuity of the axial air-passage. It becomes desirable, 
therefore, to attempt the equivalent of a single central open- 
ing. However, as it is not feasible to make any provision in 
the rotor for the absence of stator material at this place, a 
great concentration of flux is to be expected in the punchings 
immediately adjacent to and on each side of the central duct. 
Also, a great deal of stray flux from the rotor would enter 
these punchings at their face surface instead of at their edge. 
‘These conditions would be so severe as to cause prohibitive 
heating in this part of the stator if suitable provision were not 
made. This provision must be made in two ways: First, by 
properly proportioning the flux per inch of core immediately 
next to the vent; and second, by taking care of the large 
stray flux leaving the rotor from this vent zone. The stray 
flux can be taken care of by placing a couple of packets of 
punchings in the centre of the vent with the teeth cut back 
somewhat, the thickness of the packet being properly propor- 
tioned with respect to the increased air-gap of this part of 
the core, so that each packet will carry a-correct amount of 
flux. The conditions at the end of each half of the core can 
similarly be taken care of by cutting back the teeth in steps, 
so that the air-gap is graded here to allow for the fringing 
eflect from the rotor. In some cases it is of advantage to 
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obtain these increased air-gaps, not necessarily by an increased 
inter-iron &pace, but. by removing some of the magnetic 
enm of -the teeth themselves or immediately behind the 
teeth. | 

External Short-circuits.—One of the great difficulties antici- 
pated from the start in the case of these large machines was 
the conditions arising in the case of a feeder short-circuit or 
its equivalent; and much discussion has arisen with regard to 
the advisability of using large reactance coils between the 
generators and their bus-bars. While a certain amount of 
external reactance has its use in some cases, it has been felt 
by some of us that these large machines should in any case 
be so built that they could be ‘‘ dead short-circuited " at their 
terminals when running excited and giving full voltage. 


‘Where these units are required it is seldom of importance to 


have a close inherent regulation—rather the contrary. A poor 
regulation and a comparatively low ratio is desirable between 
the excitation required for full voltage at no load, and that 
required for full-load current on short-circuit. 

In a paper read before the American Institute of Electrical 
Engineers, the author suggested that when a short-circuit 
takes place across two terminals of a 3-phase machine at the 
instant of zero voltage between those terminals, the maximum 


flux is being enclosed by the short-circuited band of con- 


ductors, and that as the rotor progresses, tending to with- 
draw this flux, the short-circuited stator copper maintains 
the. flux at that time encircled, whilst the rotor also, by reason 
of its low-resistance circuits, maintains its own flux. The 
enormous short-circuit stator currents and increased excitation 
currents, together with the circulating currents in the body 
of the rotor and in the slot wedges, distort these fluxes, 
making each complete its circuit as best it may circum- 
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ferentially through the air-gap and through whatever space 
is found available. 

It has since been possible to obtain some confirmations of 
these conditions from oscillograph tests on some of these 
large generators. Exploring coils were threaded through the 
stator immediately behind the slots, to test first, the course 


‘followed by the flux encircled by the short-circuited stator 


copper, and secondly, that of the flux associated with the rotor. 
By means of two exploring coils of approximately one pole- 
pitch span, one of which coils has its axis coincident with the 
axis of the short-circuited stator copper, and the other of 
which has its axis displaced 90 deg. (electrical), we can trace 
the action during the short-circuit. From the first exploring 
coll we find a normal voltage wave up to the instant of short- 
circuit, from which time onwards the voltage generated in 
the exploring coil has a very small amplitude, and such volt- 
age as arises 1s clearly due to high-frequency pulsations con- 
nected with slot-pitch questions. Were there any consider- 
able 60-period changes of flux as the successive poles 
under thé short-circuited copper, this exploring coil would be 
bound to show a correspondingly large 60-period voltage, such 
as is recorded immediately before the short-circuit.. The 
second exploring coil shows the voltage produced by the 
stator flux which does not thread the short-circuited copper; 
in other words, it samples the rotor flux; and the oscillogram 
given by this exploring coil shows a continuity passing through 
the instant of short-circuit, the curve only КАУ changing 
shape and amplitude after many cycles beyond the short- 
circuit point. 

An appreciation of the general nature of these distortions 
arising on short-circuit is of some importance, indicating 
among other things the great gain that may be expected by 
providing what will be, from this point of view, an increased 
air-gap; that is to say, by increasing the physical distance 
between the stator copper and such part of the rotor (generally 
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very near to the surface) as is effective in carrying large cur- 
rents. The author does not believe that there is much to be 
gained by the presence of magnetic material in the inter- 

ace between the windings; for instance, a partial closing of 
the stator slots by overhanging tooth-tips would not be of 
appreciable benefit under short-circuit conditions. The chief 
requirement is more epace. In the machine mentioned, this 
increased space is obtained by a device which me neces- 
sary owing to entirely different relations; it is obtained by 
the use of the laminated magnetic slot-wedge described below. 
The resulte of short-circuit tests on a 20, 000-K. v. A. machine 
with this construction showed by oscillograph tests how effec- 
tively the maximum short-circuit current had been kept down. 
The maximum possible short-circuit current found at full 
voltage, assuming the short-circuit to occur under the worst 
conditions of phase, amounted in this machine to only about 
14 times the maximum of the full-load current wave. In 
some other machines, not requiring the laminated wedge, the 
desired separation has been obtained otherwise. 

As regards protectin 
the core, the means adopted in this case are believed to be 
more substantial than ever before used. Fig. 9 indicates the 
type of stator end-winding and bracing adopted, but it does 
not clearly show that the supporting conditions obtainin 
throughout the length of the core, by reason of the teeth an 
slots, are again reproduced in the end-windings. ls 18 
e by means of bronze herring-bone castings placed 
between the two layers of the end-connection winding, the 
casting have fins projecting between the coils on each side of 
it, thus locking the two layers together and entirely providing 
for any tendency of the one layer of winding to shear rela- 
tively to the other. In fact, we ae at every one of the 16 
е supporting brackets practically slot conditions repro- 

uced. 

Rotor Surface Losses.—It has seldom been the case in the 

past in turbo-generator work that with reasonable design it 
has been. necessary to pay much attention to the question of 
rotor-face losses occasioned by the open stator slots. With 
reasonable stator slots the air-gap has been generally ample, 
even in spite of the very great peripheral speed of the rotor. 
In the present case, however, with an air-gap of only about 
1 in. radially and with the very high air-gap inductions in- 
volved, great caution was needed. It happened that, in the 
first few machines concerned, the stator voltages were suffi- 
ciently low to enable a cautious compromise to be adopted, 
with a size of slot that did not appear to involve too great 
risks, such slot, however, being smaller than is desirable from 
an electrical point of view. However, some orders having 
been taken for machines of high voltage (such at 13,200 volts), 
it was obviously necessary to discard compromise and devise 
a means of using a large stator slot without serious rotor“ loss. 
In this connection it may be pointed out that, while for low 
peripheral speeds and machines of the type common in engine 
and water-wheel practice we have sufficient data to determine 
fairly well what will be a harmful configuration of elot, air- 
gap, air-gap induction, ete., we have not got these data for 
turbo-generator conditions. In the classical article* of F. W. 
Carter, investigating the uir-gap reluctance as affected by 
stator slots, this author proceeded to indicate in a general wa 
the manner in which the various factors were involved which. 
determine the pole-face loss under certain hypothetical condi- 
tions, although the formula given was probably never intended 
to be a quantitative indication of the pole-face loss. According 
to this investigation, a figure involving the following factors 
should be some criterion of the amount of loss per square inch : 
—A factor depending upon the ratio of slot to gap, which 
can be most easily obtained from a curve; the square of the 
ratio of the rotor ampere-turns for the gap to the gap length; 
the peripheral speed of the rotor to the 1.5th power; and, 
finally, the square root of the slot-pitch. The other quantities 
involved may generally be considered constant from one 
machine to another. While it is not possible to compare, say, 
an engine-driven machine with a turbo-generator on the basis 
of this criterion, the figure has been found to furnish some 
kind of guide between one machine and another of similar 
type. 
Another group of investigators having carried out experi- 
mental researches on the pole-face loss due to open slots give 
the factors involved as follows: —Air-gap density to index 
2.5; peripheral speed to index 1.55; ratio of slot-width to air- 
gap to index 1.88; «quare root of slot pitch. This differs from 
the previous one chiefly in the way in which it involves the 
ratio of slot to gap. 

This criterion may be valuable for speeds and conditions in 
the neighbourhood of those corresponding to the experimental 
researches, but, again, it cannot be applied to turbo-generator 
conditions on a comparative basis. Also, comparing one turbo- 
generator with another, the relative merits on the basis of 
this criterion will be quite different from those on the Carter 
basis. There is, in fact, room for further experimental investi- 
gation on this matter at the actual hich peripheral speeds, 
great air-gap inductions, and other relative proportions in- 
volved in recent turbo practice. 

Tests were made on the completion of the first machines 
in which. as mentioned shove, a compromise width of stator- 
slot was used, this width being considered to the best of our 
knowledge to be just on the margin of safety. These tests 


"Е. W. Carter. Air-gan Induction," Electrical World 
and Engineer, vol. 38, p. 884, 1901. 


the part of the winding external to 


indicated that we were not far off in our judgment, and while 
we had commenced to incur some little rotor losses, which 
would have been serious had the slots been larger, it was not 
necessary to use the semi-magnetic wedges that had been 
prepared as a precautionary measure for these slote. For the 
13,200-volt machines a built-up magnetic slot-wedge had been 
devised, consisting of a group of punchings assembled between 
little flanged brass end-plates in sections about 3 in. im length. 
These wedges, which were 14 in. thick in a radial direction, 
had a very light magnetic material bridging the slot and a 
large clear vent-space through the centre. The wedge was 
put in place in the slot, and a small fibre wedge of .rect. 
angular section driven between it and the coil. Fig. 11 shows 
the laminated wedge and the parts from which it is assembled. 
This device enabled us to use with a l-in. air-gap a stator slot 
1.62 in. wide, and a stator coil which could be constructed of 
desirable mechanical and electrical proportions; it saved the 
situation. 

The problem of devising. a stator conductor of the size 
required, and with the eddy-current losses kept down to a 
sufficiently small value, is not entirely easy. With the protec- 
tion afforded against external flux by means of the magnetic 
wedge, there is no great objection to using a strip about 4 in. 
wide across the slot, and the conductor can be built up of a 
number of such strips in parallel. It is usually sufficient with 
such a winding to have the strips insulated from one another, 
and arranged so that at the end of the coil the conductor is 
turned over in such a way that the strand which in the one 
slot is nearest to the air-gap takes a position nearest to the 
bottom of the slot when it occurs in the other half of the 
coil. It can easily be shown to what extent this transposition 
will avoid eddy-current losses, and that in the case of the 
present machine, where the total depth of the strands of each 
conductor amounts to 1.25 in., there being two such oon- 
ductors in the depth of the slot, and where the active length 
of the conductor is a large percentage of the length of the 
turn, this disposition is not sufficient to bring down the loss 
to a reasonable figure. It therefore becomes necessary to use 
a slightly more complicated connection at the end of the coil. 
the coils being connected together strand by strand, or in 
groups of strands, in such a way that there is a more thorough 
transposition of the location of the strands in the slot. Effec- 
tively we obtain the result of a much smaller conductor with 
а several-circuit winding, except that this is so arranged that 
there is but an insignificant voltage between the several 
parallel conductors, avoiding the loss of space that would be 
entailed were we to use a multiple-circuit winding and insulate 
the conductors accordingly. In view of the considerable 
length of the machine and the somewhat severer condition: 
obtaining at the centre than near the ends, and also the 
smaller facility than ueual for end-wise conduction of heat 
along the copper, it was considered desirable to use a stator 
insulation as nearly fireproof as possible, merely as a pre- 
cautionary measure. For this purpose, mica wrappers were 
applied by machine to the coil, giving an exceedingly solid 
insulation, having some 70 or 80 per cent. of solid mica. Tests 
on coils insulated in this way, on a small section of core 
placed in an oven and heated by independent means to tem- 
peratures very greatly in excess of any occurring in the 
machine, have indicated the high heat-resisting qualities of 
such an insulation. 

Considerations such ae the above, however, bring home 
forcibly the fact that the difficulties that we are encountering 
аге largely connected with the size of the conductor that we 
have to use, and that increasing the copper section to relieve 
the temperature conditions tends t introduce troubles as 
fast as we cure them. For instance, were it possible to 
use, вау, a fused silica tube for stator insulation, we could 
immediately cut down the size of the slot copper, at the same 
tine. overcoming much of our eddy-current trouble; and we 
should have no reason to be alarmed, even should the central 
part of the active length of the conductor occasionally reach 
very high temperatures. The part exterior to the slot could 
be of twice the section or more, and the loss entailed bv 
reason of the higher ohmic resistance of the stator winding 
would be entirely insignificant. Some of the characteristics 
of fused silica, and the recent rapid commercia] development 
of this material, are promising as far as they go, but many 
obstacles to its use for this purpose remain. 

In conclusion, the author acknowledges his indebtedness 
to the Westinghouse Electric & Manufacturing Co., of Pitts- 
burg, without whose cordial acquiescence he would not have 
felt at liberty to describe these constructions. 


DISCUSSION AT LEEDS. 

Prof. Field’s paper was discussed at a meeting of the 
YORKSHIRE LOCAL SECTION, at Leeds, on Wednesday last week. 

Mr. W. В. \ҮоорносѕЕ, in opening the discussion, said he 
thought it was common knowledge that during the last few 
years progress in turbo-alternators had gone ahead of the 
experience of steel makers, designers, and constructors. and 
the purchasers of these machines had been the unwilling 
experimenters at their own cost. The stresses were very 
considerable, and in these bigger machines one was dealing 
with large masses of metal; they must remember that every 
steel forging was a casting, and the more work there was 
put into the metal in the shape of rolling and forging, ete- 
the better is was for the metal. The problem was to produce 
a good steel free from the curious diseases that cast-ster: 
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suffered from. One hoped that electrical furnaces would help 
coneiderably in that direction. , The plate construction was a 
considerable step in advance, the weakest link in that con- 
struction being, apparently, the forging of the ends and the 
bolts. In the present case, apparently, the stresses were not 
reduced below those which arose in other constructions. 
Building up a rotor in that way as compared with a eolid 
rotor seemed a loose construction, despite the very heavy 
stress put on the Bolts holding. the disks together. One won- 
dered whether under heavy stresses, such ав those caused by 
short-circuits, accompanied by repeated heating and cooling, 
this construction would gradually wear the holes a little larger 
or manently stretch the bolts. It would be of interest 
if the author would tell them what alternative constructions 
were porabe for rotors of the size referred to in the paper, 
and what, in his opinion, was the limiting пера speed for 
a threaded plate design such as had proved fairly satisfactory 
in small machines. Another point dealt with was that of 
unbalanced loads in the stator windings, and he thought that 
was а very good one. There wae an increasing tendency 
nowadays to put single-phase loads on 3-phase systems, and 
there was always the possibility that the machine might by 
the failure of some section of the system be wanted for a 


short time as a single-phase machine, and it was important 


that the machine should be able to stand that. The losses 
from the user's point of view were not so important ae the 
question of temperature; running the machine as a single- 
paese machine very seriously heated up the rotor, and he 

new plenty of cases where machines had burnt out due to 
being accidentally run as single-phase machines. At the best 
of times the cooling arrangements in the end windings of the 
rotor were bad. Even in the present construction, eo far as 
one oould judge from the figures given in the paper, the 
amount of cooling at the ends was not as good as on part of 
the coils in the ducts. That was a common fault in these 
designs, and the thermo-cable as a permanent part of the 
machine would be a very good thing. Some years ago he 
asked the makers of a machine of this kind to give him 
thermo-cable throughout the machine, but they said it 
was a moet unreliable thing, and finally the cable was not 
pus in. The machine had eince burnt out. He joined. very 

eartily with the author in regard to the necessity for every 
machine, before it was accepted. to be submitted to a short- 
circuit test. He hoped that all makers would regard these 
tests as essential. The first cost in large turbo-alternators 
was a very important consideration, but the failure and 
breakdown of the machine on load might cause the user of 
the machine Insses which were out of all proportion to an 
saving he could effect by taking a smaller machine in whic 
the design had been forced, and one hoped, in view of the 
experience of past years, that both the purchaser and the 
manufacturer would take a rather broader view of these 
things, во that they would get a machine, not necessarily to 
give the highest test! nor 5 at the lowest price, but 
a machine which was efficient and would stand up to its 
work. | 

Mr. T. Roues asked Prof. Field to state what capacity he 
thought 3,000-revolution ‘machines could safely be made up 
to at the present time. The author dealt more in the paper 
with machines up to 1,800 revolutions, but a large number 
of machines of 50 periods were being built for 3,000 revolu- 


tions, and from what he could see himself they were limited . 


to about 5,000 Kw. He asked also the limiting size for the 
solid rotor on these machines, for 1,500 and 8,000 revolutions. 
He was very pleased that the author had mentioned the 
matter of running single-phase loads on 3-phase machines. 
Within the last month he had been called upon to take on 
a supply which would be single-phase up to 2,000 K.v.a., and 
he was wondering what effect it would have upon the 
machines at the Bradford station. It appeared to him that 
they would all have to consider seriously this question of 
single-phase loads, because they would get more demands in 
that way, and it almost seemed necessary to specify that 
machines should be capable of taking a large proportion of 
single-phase load. He was very glad indeed to notice the 
author’s remark that it did not appear unreasonable that a 
purchaser should desire to see his machine short-circuited on 
the test floor or after erection. It had been his practice to 
put a clause in the specification to that effect, and when he 
mentioned it to some of his fellow station engineers they 
seemed to think he had very great temerity. It was desir- 
able that the machines should be short-circuited preferably 
at the makers’ works if it could be done, because if anything 
went wrong it was easier for the repairs to be carried out at 
the works. He had taken that matter up with a number of 
the chief makers, and it had been put to him that it was 
not altogether a reasonable proposition. It appeared that 
British makers had been putting their heads together with a 
view to absolutely refusing to take this test. In the case of 
one of the first machines they put in at Bradford. the short- 
circuit test was specified and would have been taken. but it 
was not taken at the maker's works, and at Bradford the 
machine short-circuited at the tank and broke down very 
badly. The makers were unset, and said the short-circuit 
was accidental, and externa] reactance would have to be 
used. This was coupled up in the case of two machines. 
Those two external reactances were as much a source of 
danger, and quite as likely to be short-circuited. He thought 
the machines should be so built that they could be short- 
circuited without external reactance. 


"armature rotating portion. 


. cent. above or below any critical speed. 


Mr. W. М. SELVEY said that only the previous week a 
machine had come before him with 80 volte on the rotor, 
and the first thing to go, was the rotor, which went into 
flames. That was happening continually, and he could not 
explain it. The author anticipated high temperatures in the 
future, but his (Mr. Selvey's) information foreshadowed that 
the rotor temperature would be limited, and perhaps the sug- 
gestion which Messrs. Parsons had just patented of an internal 
water cooler would help matters. Steel was being made in a 
barbarous manner, and until the electrical engineer took up 
the question and made ingots of steel, he did not think there 
mould be much advance made. If they got pure steels they 
could, he thought, get over a good deal of the necessity for 
this plate construction. In his opinion, it was just as neces- 
sary that the stator should stand up to the short-circuit test 
as the rotor. In running machines in parallel, it had come 
to his notice that the newer types of machines would not 
take the wattless current. | 
Mr. Barclay, referring to the bending of the end ring due to 
centrifugal force, said that in the case of a typical 5,000-k w. 
alternator it increased about three-hundredths of an inch, and 
it was seldom that one was asked to provide a ring with euch 
an initial shrinkage that it could be kept on, with the result 
that it was actually floating. In the case of single-phase 
machines, a narrow band of manganese bronze could be intro- 
duced between the ring and the core, and the extra cost was 
justified by the mechanical soundness gained. An effective 
gap between the core and the ring might be provided, which 
would considerably reduce the magnetic leakage which the 
author had referred to, and also improve the ventilation in 
the rotor end windings. He understood that at the discus- 
sion in London it had been stated that no steel manufacturer 
would guarantee certain teste in regard to the amount of 
stress; that was not correct. Tests which he ‘actually took 
that morning in connection with a 314-in. diameter rotor, 
baving a core length of 51 in., showed an elastic limit of 194 
tons, and an ultimate strength of 35 tons. A test taken on 
the periphery gave 20 tons elastic limit and an ultimate 
strength of 36.8 tone. Similar tests taken at the opposite 
side gave 194 tons elastic limit and 38.4 ultimate strength. 
There was not much doubt that the most economical 
and mechanical conetruction was the solid forged rotor; prob- 
ably the soundest construction was to have the hollow forged 
cylinder shrunk on to the shaft. With that construction a 
definite guarantee could be given for the tensile strength of 
the steel rotor. After the forging was made it should be 
annealed, and after turning re-annealed and oil-hardened. 

Mr. BURNAND said with regard to the 4-in. diameter bolts, 
which etretched as much as one-tenth of an inch on their 
initjal tension, he did not think there was much reason to 
anticipate trouble, with the class of steel used. Regarding 
critical speed, the author appeared to recommend that this 
should be above the running speed of the generator, and, 
provided it was well above the speed of the generator, that 


was quite sound. The only point against this was that the 


higher the critical speed the more violent were the effects 
when they reached that speed, and that was rather in favour 
of the lower critical speed. While the paper showed that 
n:any difficulties had been overcome, something might have 
been learned if the author had given them instances of pro- 
mising devices which had failed to overcome the difficulties 
which they were designed to counteract. He wondered 
whether the author had tried turbo-alternators having an 
There were difficulties there due 
to the large number. of plates, but he did not suppose they 
were insuperable. The armature, he thought, would stand 
short circuits when rotating at a high velocity that it could 
not stand up to when stationary. 

The CHAIRMAN (Mr. Н. HopasoN WniGHT) said that the 
author emphasised the necessity of designing the generator 
for a running speed below the critical speed. If that condi- 
tion was to be satisfied, the distance between the bearings 
must of necessity be kept as short as possible, owing to the 
fact that the critical speed was inversely proportional to the 
square of the distance between the journals. He thought it 
was good practice to have the running epeed at least 30 per 
The de Laval turbine 
was an exceptional case: steady running had been obtained 
in that instance by having tbe running speed about seven 
times greater than the lowest critical speed. Nickel steel had 
a permeability of less than one-third of chrome nickel steel: 
the method of protecting the steel end ring was interesting, but 
rather costly. In reference to external short circuits, he 
thought it was generally admitted that the best engineering 
practice at present was against using external reactance coils. 
The advantages of being able to dead short-circuit the machine 
outweighed the disadvantages of bad power regulation; a 
generator which could be short-circuited whilst running fully 
excited, or that could be inadvertently left standing idle on 
the bus-bars, was one that апу station engineer could put his 
confidence in. 

The AcTHOR. replying to the discussion, said. that with plough 
steel wire they could get considerable ductility at 125. tons 
to the square inch. That was giving them an ideal to aim 
at, which would be extremely useful to the builder if they 
could get that kind of material in larger pieces. The chrome 
nickel steel which was used for the end rings was a sample 
of what one could get in fairly big pieces if one paid Ње 
price, but if they built the whole rotor of high-tensile steel 
the cost would be considerable. The idca of using steel wire 
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for the end rings had occurred to several, but there were 
Aifficulties to be encountered which made it rather unpromis- 
ing to tackle. A considerable number of big machines had 
been built with forged plates threaded on a shaft, but that 
was rather costly in material, and when they had to put a 10, 
12, or 14-in. shaft through a rotor like that the ehaft was not 
going to stiffen the thing at all; if it could be built the other 
way 16 was preferable to do it. There was also the alterna- 
tive possibility of using the single forging; that was more or 
less a question of what material could be obtained. He did 
not say in London that steel makers would not supply these 
forgings, but that in the States £hey were not able to buy a 
forging to a specification that they considered satisfactory. 
Steel makers would willingly supply them with forgings, but 
ik they wanted to insert an acceptance or rejection clause 
based upon radial tests and the ductility and elongation and 
contraction of area in regard to these tests, then no steel 
maker would take the order. It appeared that it was possible 
to get these in England. and if.this material could be got 
in the large sizes, and they could get reasonable ductility, 
then the large forging was a reasonable construction. The 
end winding was the most difficult part of the rotor to keep 
cool. It was not possible to ventilate it satisfactorily. The 
total temperature rise in these windings was entirely safe 
from the insulation point of view; it was really the question 
of expansion and contraction which was going to limit them 
in the matter of temperature rise rather than insulation. In 
the States they rated machines upon their maximum con- 
tinuous output, and in England they were in the habit of 
calling for continuous overloads, eo that what one might call 
at 5,000-K.v.a. machine would perhaps be more nearly 6,000 
K. V. A. on the basis of the paper. Short-circuiting at the works 
in some cases might damage the machine; the final puncture 
test should be taken the very last thing, so that if any 
damage was done to the winding it would show up on the 
puncture test. Deformation of the end ring certainly occurred 
with an increase of the temperature, and when the machine 
got up to high speed there was usually a distortion of the 
ring due to the asymmetry of the windings. The ring ex- 
panded with temperature and changed from a circle to a 
more or less elliptical figure. It was not possible to put these 
rings on with such initial tension that they did not rise off 
their seat. The question was raised why so much trouble 
arose on the rotor, with a low voltage as compared with the 
etator; the trouble was not a matter of voltage, he was afraid; 
it was a mechanical trouble. Trouble had also arisen due 
to dirt accumulating. and he did not think the trouble had 
been any greater on 250-volt rotors than on 120-volt machines. 
One speaker asked why they had elongation in the material 
for the rotors. He thought they needed a ductile inaterial 
capable of suffering a certain amount of elongation for several 
reasons. In the first place, they knew that in turning out 
these big machines in the shop they got all sorts of shop 
accidents. A tooth would get bent. There were heavy 
pieces to handle, and they were not always dealt with 
as carefully as they might be. Again, they knew it was not 
possible to get the effects they looked for. When the machine 
was actually run the wedge, which was supposed to distribute 
the stress properly along the length of the tooth, held in one 
or two places and gave local stresses. They needed ductility 
from various points of view. It was the tangential stress and 
radial stress they had to take care of. He fully realised the 
importance and advantage of cleaning and washing air, but 
in the States there had been, until recently. a great opposi- 
tion on the part of operating engineers, because it was a 
nuisance and they did not want to be bothered with the 
matter. The rotor insulation was mica everywhere. Even in 
machines with 920 volta or so, the copper edge-winding was 
quite thick, something like one-tenth of an inch, and it was 
not hard to edge-bend. He had seen the machine bend coils 
15 mils thick by about 74 in. wide. Each segment had two 
dovetails in the frame, and they took the extra precaution of 
insulating the core from the frame; they did not gain a 
great deal in reduction of core loss by doing that. Just how 
much variation one could allow in stress was a matter which 
had been the subject of a great deal of investigation. In the 
present case the stress was something like 4,000 Ib. in the 
steel bolts. and the range of stress on the rotor was less than 
1.000 Ib. The total range of stress even on the bottom of the 


thread was less.than the safe limit for an indefinite number. 


of reversals. With regard to expansion, the tenth of an inch 
was elastic expansion; it was not a stretch. The point raised 
in the paper was not that they could not get the tensile 
strength radially. but they could not get ductility. In reply 
to the Chairman's remarks, he said that machines had been 
built of 10.000 K. v. A. at 1.500 R. F. M. with self-contained 
blowers, and it was simply a matter of balancing up the 
advantages and possibilities. Personally, he thought in big 
machines there were considerable advantages in using separate 
blowers. particularly when they came to modern stations in 
which the ventilating system could be thought out in advance 
and they could get a proper intake duct running the whole 
length ofthe station, and outlet duct and filtration plant, etc. 


Colombia.—H.M. Minister at Bogota says that electric 
light fittings and sbades are among the goods hitherto supplied by 
German firms that are in demand there.— Board of Trade Journal. 


NEW PATENTS APPLIED FOR, 1915, 
(NOT YET PUBLISHED). 
н expressly for this journal by Mrssus. W. P. THOMPSON & Co. 


lectrical Patent Agents, 285, High Holborn, London, W.C., and 2: 
Liverpool and Bradford, 


16,780. '' Switches for electric cycle lamps." F. Westwoop. 

29th. (Divided application on 7,909/15. May 28th.) р 
IDs " Electric generator or motor." W. Н. F. Murpocu. Novemb: 
th. 


November 


16,797. “ Casings for portable electric flashlights.“ E. C. R. MARKS (Inter- 
state Electric Novelty Co., U. S. A.). November 29th. (Complete.) 


16,814. '' Electric steel and alloy making and refining processes." J. R. 
Hype. November 30th. 


16,817. '' Body warming clectrical apparatus," М, H. GOLDSTONE. Nov- 
ember 30th. 


,16,836. '' Electro-magnetic driving or transmission gear." 
November 30th. (Complete.) 


no toe Electric switches." E. T. Brook & О. Н. Bisnor. November 
th. 


A. A. CAMION, 


16,853. Terminals for the flexible cables of medico-clectrical apparatus." 


E. E. LakiN. November 30th. 


16,854. '' Dynamo-electric machines of the commutator type." M. Watxts. 
November 30th. 


16,865. '' Portable electric lamps." V. C. Н. Gipson & E. G. BrzNss. Nor- 
ember 30th. 


16.866. Hunting or, copying switch arrangements, and electrical ranges- 
DDR systems embodying such arrangements." G. L. CONNER. November 
30th 


16.898. Alternatipg-current motor-starters." О. ELLEFSEN. December ls. 


16,900. ''Cables for the distribution of electrical power." J. H. Bowors 
and H. F. J. Тномрвох, December Ist. (Divided application on 4,585/15. 
March 24th.) 


16.915. Spur gearing.” Britis THomson-Houston Co., Lrp. (Gener. 
Electric Co., J. S. A.). December Ist. 


16,928. Dynamo: electrie machines.“ E. GIRARDEAU. December Ist. (Add: 
tio1 to 16, 107/15. Convention date, December 2nd, 1914, France.) (Complete. 


16.933. Rotary converters." O. Н. PIEPER & A. F. PikrRR. December Ist. 
(Complete.) 


16,934. Intercommunication telephones." Е. T. JACKSON. 

16.990. Sparking plugs." У. Perrert. December 2nd. 

16.992. Electrical signalling systems or annunciators, chiefly for hotels." 
INTERNATIONAL ELECTRIC. Co., LTD., & R. LE Nom. December 2nd. 


16,993. Switches.“ INTERNATIONAL ELECTRIC Co., Lro, & R. G. IE Хош. 
December 2nd. 


16,994. '' Electrical heat radiators." A. F. Berry. December 2nd. 


17,000. Audible signal devices." INTERNATIONAL ELECTRIC Co., LTD., and 
R G. LE Мок. December 2nd. 


December ls. 


17.008. Electric starters for internal-combustion engines.. B. Brooks 
and W. Hout. December Jrd. 
17.022. Electric furnaces. AKTIEBOLAGET ELEKTRISKA UIGN AR. December 


3rd. (Convention date, December 16th, 1914, Sweden.) (Complete.) 


17,033. “ Electric lamp fittings." A. G. DELLER. December 3rd. 


17,034. '' Means for laying and collecting field telephone wires." А. C. С. 
Smitu. December 3rd. 

17.060. Connection between electric incandescent lamps and holders." 
S. Finprs. December 4th. 

17,002. Electric furnaces.” Н. A. Greaves & Н. ETCHELLS. 
4th 


December 


PUBLISHED SPECIFICATIONS. 


РА 


1914. 

7,692. СохТАСТ-ВКЕАКЕК DEVICE FOR ELECTROMAGNETIC VIBRATING MEMBERS 
A. Н. Maitre & V. Н, G. Martin. March 26th. 

32,497. Акс INCANDFSCENT ELECTRIC Lamps. E. A. Gimingham. November 
12th. 

22.550. ELECTRICAL Heatinc UNIT, AND METIIOD OF MANUFACTURE THEREOF. 
A. N. Macnical. November l4áth. 

22,715. AUTOMATIC AND SEMI-AUTOMATIC ‘TELEPHONE SySTEMS. Relay Auto 
matic Telephone Co. (formerly known as Betulander Automatic Telephone Co. 
and W. Aitken), November 18th. 

22,720. APPARATUS FOR HEATING AND STERILISING LIQUIDS. 
Heater Co. & C. Kratt. November 18th. 

23.867. ELECTROLyTIC CELLS. H. C. Jenkins, F. F. Pattinson & R. Wellesley. 
November 21st. 

92.931. METHOD OF MANUFACTURING ELECTRIC CONDENSERS. — Galvanophoren- 
werke (System Vogt), S. Szubert, Kommanditgesellschaft & Wereinigte Elek- 
tricitatswerke Ges. November 23rd. (November 22nd, 1913.) 

23,282. TELEPHONE HaND SETS ok INSTRUMENTS. Automatic Telephone Manu- 
facturing Co. (Automatic Electric Co.). November 30th. 

23,992. ELECTRICAL Process For Ркорссіхс Cyaniwes. J’ E. Bucher. Nov- 
ember 30th. (June 25th, 1914.) 

33.076. ELECTRICAL Heating ELEMENTS. 

24.108. CONTROLLERS rox ETIKC TRI MOTORS. 
Fothergill. December 15th. 

24.631. ELrcrRIC INSULATORS. Soc. Ceramica Richard-Ginori. 
94th. (April 30t, 1914.) 


British Electric 


F. S. Grogan. December 7th. 
Pickerings, Ltd., and J. 


December 


— — zu a — 


1915. 

569. ELECTRICAL. STEERING AND LIKE GEAR, 
II. H. Bentley, January 13th. 

1.404. CONTROLLING DYNAMO-ELECTK)IC MAC NES RUNNING. a? VARYING SPEEDS 
If. F. Foster & Sharpe. January 28th. 

1.671. PROTECTIVE APPARATUS FoR DyNANO-ELECTRIC GENERATORS. W. T: 
Tallent-Bateman, February And. 

2,928. ELTCTRIC Licht Fittixes ok BRACKETS. 
February 23rd. 

3.502. Ixncction MOTORS. 
Co., U. S. .). March 4th. 

7.206. ELECTRIC STARTERS FOR INTERNAL-COMBUSTION 
Midgley & C. A. Vandervell. Мау 13th. 

7,075. MANUFACTURE OF ELECTRIC CABLES. 
23rd, 1914.) 

10.133. PROCESS Fog THE Erectsonytic DEPOSITION ON ALL METALS or Alte. 
sium, Tix, NICKEL, COPPER, Zinc, IKON, STEEL, OR ALLOYS THEREOF. Р. Marino. 
July 12th. 


Harland & Wolff, Ltd., an! 


E. R. Hough & L. Harrisur 
British Thomson-Houston Co. (General Electric 
ENGINES. A. H. 


W. Е. Smith. Мау nad. (Ma 
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DOMESTIC ELECTRIC HEATING. 


JupeING by the interesting lecture of Prof. A. H. Barker 
which was reported in our last issue, the vexed question 
of radiation versus convection is making decided 
progress towards a scientific solution. Prof. Barker and 
Prof. Leonard Hill have devoted close attention during 
recent years to the study of physical comfort—a condition 
which is determined by the most vague and indefinite 
criteria, involving the personal element in its most 
aggravated forms, together with questions of a physiological, 
and even a psychological, mature, which help to render the 
problem in the last degree elusive and ‘intangible. In spite 
of these obvious difficulties, many of which are owing to the 
extraordinarily wide range over which Nature provides for 
automatic compensation in the human organism, and which 
enables а man to be comfortable when he /hinks he is comfort- 
able, these investigators have already thrown light on many 
obscure aspects of the subject, and have overthrown some 
of the most firmly established of our prejudices. Amongst the 
latter is the belief that the oppressiveness of a vitiated 
atmosphere is due to its impurities, whereas it is 
derived almost entirely from monotony of temperature, lack 
of motion of the atmosphere, and excess of moisture 
content. Experiment has proved to demonstration that the 
percentage of CO, in the air of crowded rooms has nothing 
to do with the discomfort that is experienced—at the 
worst it never amounts to 1 per cent., while the pro- 
portion of oxygen is never reduced by more than 1 per 
cent. Our faith in the “normal” air temperature of 60° F. 
has also been rudely shaken; and now Prof. Barker shows 
us that cool air and efficient radiation are the objects at 
which we should aim, if we wish to make the most efficient 
and appropriate use of electric heating in our homes. On 


the other hand, he has in effect confirmed the old saying: 


Keep the feet warm and the head cool. 

The scientific man, when confronted with a strange new 
problem, will at once set about reducing it to terms of exact 
measurement; until he has succeeded in this his advice is 
of no more use than that of any looker-on. This is what Profs. 
Hill and Barker have taken in hand ; the former invented 
the **katethermometer" and (with Mr. Griffiths) the 


_ caleometer," which we described in May last year, while 


the latter has devised special thermometers for measuring 
air and radiation temperatures. With these and other 
apparatus the subject of physical comfort is being defined 
in terms of degrees and watts, and we hope that in due 
course it will be possible to provide every person with a 
“ comfort formula," such as we now have for our eye- 
glasses—and to specify the exact means by which the 
formula can be most effectively applied. | 

In the meantime, neither we nor the author of the lecture 
must be understood to condemn the convector type of elec- 
tric heater, which also has its uses; the conditions to 
which Prof. Barker specifically referred were given in our 
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report, and it will be noted that he was dealing only with 
the occasional use of electric heating. In the I. E. E. paper 
by Mr. G. Wilkinson, of which an abstract appears in this 
issue, the problem is attacked from a totally different point 
of view. We are pleased to note that the author's experi- 
ments were based upon a suggestion that we made some 
time ago, to the effect that it might prove commercially 
feasible to maintain a room at a uniform temperature even 
if occasional heating were found impracticable; for it 
would only be necessary to make good the loss of heat, 
instead of having to warm up the walle, furniture, &, each 
time from the cold —a proceed ing which, as Prof. Barker 
has shown, demands a relatively enormous output from the 
heating apparatus. It will be admitted by supply engineers 
that a 24-hour demand of this kind, with a fixed maximum 
and an excellent load factor, could be awarded an extremely 
low tariff certainly not exceeding 4d. a unit, and probably 
much less. Mr. Wilkinson makes no extravagant claims for 
the system which he has developed, and recognises that the 
relative values of radiant and convected heat have yet to be 
decided ; that a due proportion of the former is indis- 
pensable to comfort (according to British standards) is 
‘explicitly stated in his paper. On the other hand, Prof. 
Barker makes it clear that the air temperature must be 
raised above a certain minimum in order to attain to com- 
fortable conditions. It will be seen, therefore, that the 
authors’ views are by no means opposed to one another, 
thongh their methods differ so widely, and we feel that each 
of them has materially assisted in advancing . the cause of 
electric heating. 

Our congratulations are due to Mr. Wilkinson on his 
successful development of ingenious automatic devices for 
controlling the temperature, which seem likely to prove 
useful als i in other relations. 


Lead THERE have been sharp movements in 

: the lead market during the past few 
weeks which have resulted in values being placed upon а 
higher level than for very many years, and in view of the 
enormous consumption of the metal for munition purposes, 
there is a general feeling in the market that the vigorous 
buying impulses which have become a recurring feature in 
the situation, may, perhaps, develop again, and establish 
still higher records before the dawn of peace. On the 
whole, there has not been any excess in the arrivals of 
metal coming to hand here ; in fact, there have been periods 
during which very little available lead has come forward 
from the principal producing countries. A large proportion 
of the Broken Hill output is being shipped direct to the Far 
Kast, in connection with Russian ammunition requirements, 
and this naturally tends to reduce the quantity of lead 
available for London. There has latterly been more lead 
coming in from the United States, but the difficulties which 
have to be overcome in getting material from the smelters 
to the coast, and from there across to Europe, aré at times 
most trying, and the result is that less relief than might 
reasonably be expected is forthcoming from trans-Atlantic 
sources. In America the tendency of prices has again been 
upwards under the influence of heavy buying, mainly in con- 
nection with growing home requirementa, and, so far, the 
excessive figures ruling have not the result of checking any 
buying. Of course, round present prices consumers will not 


purchase far ahead. So far, their policy has been unfortanste, 
but, nevertheless, speaking. broadly, users are, no doubt, 
right in limiting their commitments. The duration of the 
war is, of course, most uncertain, and there id i 
impatience in the commercial community at the dilly-dallying 
which has marked every stage of its conduct, and at the 
lack of grasp of every situation which had to be handled by 
our authorities. 

The future of lead, like all other metals, depends upon 
the display of a greater determination in high quarters to- 
wage the war energetically ; and the longer there is delay in 
carrying out the policy to which we are committed, the 
longer will it be before prices can reach a reasonable figure 
again. There has not been any Russian buying so far this 
month, indeed it is stated that all credit facilities have 
been suspended, and that ship owners do not know 
where their vessels are; people with metal to ship are not 
able to ship it because they are not able to get credits open, 
and generally a state of chaos prevails which is felt keenly in 
connection with lead. 
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National THE endeavours which are now being 
Electrical put forth in Italy with the. object of 
Development emancipating the country from the pre- 
in Italy. dominance held in that market prior to 
the war by foreign electrical machinery are becoming stronger 
month by month. Among the latest developments is the 
attitude which has been assumed by the managing engineers 
of a number of supply works who met at Milan in November 
to consider the question of obtaining relief from the 
Government tax on the consumption of energy used for 
heating purposes. After temporarily disposing of this 
problem the engineers who represented the electricity works 
at Milan, Brescia, Como, Cremona, Modena, Parma, Rome, 
Turin, Verona, Vicenza, Voghira, Bergamo, and Padova, 
proceeded to discuss the action taken by the Associazione 
Elettrotecnica Italiana in order to promote the national 
industry in the construction of electrical machinery, 
and they decided to recommend their respective 
electricity supply administrations to give preference 
to manufactures produced in Italy. It is impo- 
sible to ascertain from this particular report what precise 
action has been or is intended to be taken by the Asso- 
ciation in question, which representa the electrical profession 
in that country; but early in December information came 
to hand which proves that if necessary even a technical 
association can become sufficiently patriotic to consider 
dignity of no account when national industrial affairs are 
regarded as of primary importance. 

The A. E. I., we learn, has inaugurated a movement aim- 
ing at the development and independence of the industry, 
and an extensive programme of action has been arranged. 
In the first place, the Association has decided to invite the 
various sections to promote conferences on the subject, and 
to form in connection with each section a Committee for 
the purposes of propaganda, во as to keep alive the attention 
of the public in regard to national manufactures. The second 
object i in view i8 to endeavour to secure that, writers of recog- 
nised authority ghall discuss the political and social aspectsof 
the question in the technical and political Press, and thst 
monographs shall be published illustrating the Italian works 
in which machinery and plant wholly or partly of 
national production are installed—empbasis being laid on 
the results which have been achieved. In the third place, 
it has been agreed to take action in relation to the Govern- 
ment, the provincial authorities, the municipal coancils, 
and th» companies, with a view to the public administrations 


being induced to give absolute preference to national mant- 
oa 
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factures. The Association has also undertaken to develop 
action in respect of the import, duties, to promote the 
improvement of national products, and, finally, to improve 
the system of technical education. By way of preliminary 
work the Milan section has now made arrangements for a 
series of lectures, which are intended to educate the public 
as to the potentialities of the country in the sphere of 
industrial economics, and among the names of the lecturers, 
in addition to Signor (Engineer) Semenza and Profs. 
Menozzi, Belluzzo, Motta and Giordiano, is to be noted that 
of the well-known statesman and economist, Signor Luigi 
Luzzatti. a 

The programme of the. Italian Association, which also 
deserves the attention of the Council of the Institution of 
Electrical Engineers, will, doubtless, satisfy to some extent 
the wishes of our Italian contemporary, the Elettricita, but 
it is highly probable that the latter will find, after careful 
examination, that the scheme does not go sufficiently 
far. Our contemporary, discussing the problem of the 
advancement of national industry shortly before the 
announcement of the A.E.I.’s programme, suggested 
that a forward step in this direction would be made 
when the Italians succeeded in securing uniformity 
in the conditions of contract for the delivery of machinery 
by the adoption of rules to be observed by all, and it was 
urged that the Association should establish standards with 
which machinery and materials should comply, as a guarantee 
of efficiency, and that those who agreed to adhere to the rules 
should offer guarantees in this respect. In this way pur- 
chasers of plant of small sizes, who desired to save 
themselves the expense of consulting advice, would obtain a 
sense of confidence in national manufactures. The Italian 
journal is also impressed with the special trade-mark which 
has been introduced in France by two trade federations, 
including the Hardware Federation, for the prevention of 
fraud, and which, it is suggested, should also be adopted 
by the French electrical engineering industry. It is 


assumed that the trade-mark which is referred to in con- . 


nection with the French electrical industry would likewise 
be of advantage if applied to Italian industry, with the 
word “Italy” in the centre of the oval ring, instead of 
the word France." 


Very little, if any, improvement 


Munition „ : 
ppears to have taken place in the 
h conditions ruling in the wire-drawing 


industries during the past few weeks. . 


Manufacturers are sparing no efforts and expense to ensure 
reasonable working conditions, despite the heavy odds to the 
contrary. A fair proportion of the workers of military age 
appear to have attested under Lord Derby’s scheme, but 
this action, in view of the statement made by the Minister 
- of Munitions at the last moment, was quite voluntary, and 


the failure to attest did not carry with it any troublesome - 


responsibilities or reflections. With regard to the question 
of the exemption of munition workers, whether of military 
age or not, it is doubtful if any single man engaged in the 
manufacture of wire can be transferred to any military 
service whatever without causing grave difficulties in the 
workshops, and it is, therefore, of the greatest importance 
that no military or official agency of any kind, other than 
the Minister of Munitions, be allowed to interfere with, or 
decide upon, this question. We cannot expect to secure the 
maximum output of munitions if men are withdrawn from 
the workshops for military service. The fact that a pro- 
portion of munition workers of military age have attested 
under Lord Derby’s scheme, while others have not, has 
caused, as it was bound to do, some uncertainty in con- 
trolled workshops. It might have been more satisfactory 
for all concerned if something more definite and conclusive 
in been decided upon before putting the scheme into 


THE BRITISH STANDARDISATION . RULES : 
FOR ELECTRICAL MACHINERY. 


(Concluded from page 743.) 


WHILE in many respects the new standards corre- . 
spond closely with those adopted by the British Elec- . 
trical and Allied Manufacturers’ Association (which, 
were published in our issues of May 23rd, 1913, and 
May 215, 1915), there are numerous points of differ- 
ence in detail, and the two codes are drawn up in. 
quite different styles. | 
The E.S.C. rules no longer include 25 cycles as a 
standard frequency, only 50 cycles being so named: 
the B.E. A. M. A. rules retained both values. In addi- 
tion, the latter gave a list of standard voltages for 
high-pressure A.C. work, for generators, and for con- 
sumers' terminals, but in the new rules all these have 
been relegated to an appendix, and regarded appar- 
ently as evils that cannot now be remedied, being 
described as “ the pressures in use on systems already 
in operation." It is, however, recorded that manu- 
facturers in the past have been accustomed to 
standardise their motors for pressures of IIO, 220, 
440 and 500 D. c., and for 200, 400 and 500 volts A. C., 
with a variation of 5 per cent. above or below these 
pressures. As for generator pressures, the E.S.C. 
is content to say that they have been standardised . 
for a pressure suitable for the system which they 
are to feed’’—surely a superfluous observation. : 
Under the head of Types of Machines," there are 
no variations of importance, but the old '' enclosed- . 
ventilated " type is given the less cumbrous title 
semi enclosed.“ | | 
The sections on Rating show some marked 
differences; the E.S.C. rules no longer recognise de- : 
finite overloads for stated periods, and therefore the . 
section which in the B. E. A. M. A. code specified those 
overloads and periods has no counterpart in the new 
code. The latter, moreover, recognises only two. 
standards for short-time rating—one hour, and half . 
an hour—whereas the former apparently accepted 
any period as standard provided that it were specified. 
The E.S.C., however, recognises a ‘‘ duty-cycle . 
rating," which is defined as the '' continuous rating - 
which is the thermal equivalent of the cycle of duty 
specified. ae ` 
In the B. E. A. M. A. section on Overloads,” pro- 
vision was made for discriminating between open 
and totally- enclosed machines, the latter not being 
required to carry overloads. 07 
The next sections deal with the all-important sub- 
ject of cooling-air temperature, and temperature rise: 
in the B. E. A. M. A. code the temperature of the at- 
mosphere was taken as 25 deg. C., and on this basis 
open machines were allowed a temperature rise of 
40 deg. C. on the windings and 55 deg. on the com- 
mutator and slip rings (by thermometer), or 55 deg. 
to бо deg. for field coils (by resistance), while higher 
values were permitted in the case of semi-enclosed 
or totally-enclosed machines—up to 70 deg. C. (by 
resistance) on the shunt field coils of totally-enclosed 
D. C. machines. i 
Bearing in mind the clauses relating to overloads, 
it will be seen that the purpose of the rules was to 
avoid exceeding an actual temperature of about дс 
deg. С. in all cases. For tropical conditions ог othe: 
cases where the cooling-air temperature was over 
35 deg. C., the permissible temperature rise was to 
be reduced by 20 per cent., except where special heat. 
resisting insulating materials were employed. Thus 
it will be seen that the various points which have 
given rise to so much discussion were dealt with :u 
the B.E.A.M.A. rules in one way or another; but . 


we think that the simple clear-cut standards now put 


forward by the E.S.C. will be welcomed generally . 
by manufacturers, as they rest upon the simple and. 
scientific basis that certain standard final tempera- 
tures shall under no circumstances be exceeded. It - 
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4s quite easy to remember that, starting from 40 deg. 
C., the temperature of textile insulations on station- 
ary windings of all kinds must not exceed 95 deg. C., 
that of rotating windings, 90 deg. C.; and that with 
incombustible insulating materials the temperature 
may be 20 deg. higher. This, of course, is not quite 
accurate ; rotating field coils may go up to 95 deg. C., 
and short-circuited windings to 100 deg., but the 
approximation is good enough for memory work. 

In the E.S.C. rules the observable temperature 
and the observable temperature rise are the thermal 
quantities which determine the British Standard 
Rating of a machine," thus testifying to the high 
importance attached to this consideration by the 
Committee, a view which is shared by the correspond- 
ing authorities in foreign countries; and, conse- 
quently, the sections dealing with temperature limits, 
etc., are comparatively extensive, comprising some 
36 clauses, as compared with 7 in the B.E.A.M.A. 
code. 


The mechanical strength and stalling torque tests 


which follow appear to be unrepresented in the 
B.E.A.M.A. rules except in the case of motors with 
short-time rating. Obviously, such tests are de- 
sirable. Roughly speaking, they correspond to the 
application of mechanical forces double the normal 
walues. 

We now come to the dielectric tests, which are 

:second in importance only to the temperature regu- 
lations; these are set out at great length in the 
E.S.C. rules, occupying 19 clauses. It,cannot be 
:said that the new code possesses the same simplicity 
in this respect as the B. E. A. M. A. rules, the voltages 
‘to be applied being arrived at in a variety of ways. 
:and being subject to numerous variations and excep- 
tions. As an extreme instance, in Clause 83 (Dura- 
tion of high pressure test) there is an exception 
within an exception, leading to a highly involved 
construction. In the table of test pressures we find 
twice, thrice, ten times, and 2} times the rated pres- 
sure of the machine or transformer employed, with 
warious additions and minima; surely the desired 
result could have been attained without all this com- 
‘plication. It is not as if the quantity tested were 
capable of precise determination; the test, in fact, 
merely shows that it is above a certain value, but 
'how much above is unknown. 
The E.S.C. rules have little to say about short- 
circuit tests, except that when required they must 
be specified at the time of ordering the machine. The 
B.E.A.M.A. clause on this subject, on the other 
hand, runs out to quite a little treatise on short-cir- 
cuit tests (against which objections are raised) and 
‘the use of reactances. 

Tolerances are provided in the B. E. A. M. A. rules 
‘for steam consumption, efficiency, etc., but in the 
E. S. C. code only for the speed of a motor above 
3-H. P., and it is explicitly stated that there is no 
tolerance on temperature rise. 

It may be noted that the B. E. A. M. A. rules allowed 
a tolerance of 2 deg. C. on the temperature rise, 23 
per cent. on steam consumption, a scale of tolerances 
for the efficiency of transformers and machines, and 
ithe power factor of the latter, and provided a con- 
ventional ‘‘ average load оп which to base average- 
load guarantees. Tolerances were also allowed on 
‘the speed of motors, the slip of induction motors, 
and inherent pressure regulation rise. Penalties and 
bonuses were to be taken only on the amount by 
which the observed deviation from the guaranteed 
results exceeded the tolerance. Elaborate specifica- 
tions were also drawn up with regard to the amount 
of angular displacement and cyclic irregularity per- 
missible in the case of alternators intended to run 
in parallel, as well as the precautions to be taken to 
prevent hunting due to resonance bv the provision 
of suitable fly-wheel effect or damping devices on 
the generator. | 

The information to be given on the rating plate 
receives a. good deal of attention in both codes, 
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especially in the case of А.С. machines and trans- 
formers. The B.E.A.M.A. rules provided for letters 
on the terminals of the different phase windings, and 
connection diagrams; the E.S.C. for letters on à 
similar plan and connection diagrams, together with 
vector diagrams showing the phase relations in a 
three-phase transformer. This information is very 
necessary, and will save a great deal of time and 
trouble, as well as expense arising. from mistakes in 
connections. Directions for carrying out the system 
are given in great detail in both codes. 

The E.S.C. rules also include particulars of infor- 
mation to be given with inquiries and when ordering 
machines, which were not ‘provided for in the 
B.E.A.M.A. rules. It is interesting to note the re- 
commendation in the former that the most econo. 
mical load of generators and turbines should be equal 
to 80 per cent. of the maximum continuous output 
of the generator (i.e., of the rating in kilowatts): 
the power factor, if not specified, is to be taken a; 
0.8, and the steam inlets of the turbine should be 
capable of dealing continuously with outputs 12 per 
cent. in excess of the rated output, or 40 per 
cent. in excess of the most economical output. The 
B.E.A.M.A. rules, on the other hand, also contain 
sections not represented in the E.S.C. code, pro- 
viding symbols for switches and connections, miscel- 
laneous gear and parts of machines, and instruments, 
as well as letters for use bn diagrams and rules for 
the arrangement of bus-bars, etc. These and other 
useful features of the B.E.A.M.A. rules might well 
be incorporated, with modification, if necessary, in 
the E.S.C. code in the future, and if they can be 
accorded international agreement, so much the better 
—though this may prove a difficult matter. 


Harmonics in Oscillograms.—In the issue of the 
Journal of the Institution of Electrical Engineers for December 1s 
there is a communication by Prof. G. W. О. Howe on the subject of the 
amplitude and phase of the higher harmonics in oscillograms. The 
author studied these owing to & doubt as to the accuracy of the 
magnitude and phase of the ripples in the potential-difference 
wave of alternators as recorded by the oscillograph ; he has recently 
shown that the ripples due to the teeth of an alternator should be 
symmetrical with respect to the fundamental, assuming that the 
machine is on open circuit anc that there is no dissymmetry in the 
magnetic field. Many oecillograms showed the ripples to be un- 
symmetrical, and the question arose whether the oscillograph 
could be in any way to blame. In the result, says the author, the 
oscillograph was completely exonerated, and the cause of the die- 
placement of the ripples must be sought elsewhere. By varying 
the damping of the oscillograph, he finds that for general purposes 
an oscillograph should be adjusted until there is a slight bot 
obvious overshoot on suddenly applying à steady potential differ- 
ence, aa with this condition (with the oscillograph slightly under- 
damped) the amplitude and phase displacement of the harmonics 
are more correct than with oritical damping. 


Educational Note.—Crry AND GUILDS’ or LONDON 
INSTITUTE: DEPARTMENT OF TECHNOLOGY.—The report of the 
department for the past Session, which was issued last week, 
states that the number of students in attendance at the technical 
classes fell from 55,996 to 47,050, and the number of candidates 
for examination from 23,119 to 15,623, of whom 9,866 passed; 
many classes that were registered at the beginning of the Session 
had to be abandoned later on, owing to the small number of 
students in attendance. The candidates in telephony showed but 
little falling-off, but in telegraphy the number was less by 
40 percent. The proportion of failures in electric wiremen’s work 
and in electrical engineering, Grades I and II, was so high as to 
receive special comment. The passes were as follows: 
Telegraphy, 115; telephony, 452; electric wiremen's work, 126; 
electrical engineering, 626 ; electrometallurgy, 29. The examiners 
express regret at the lack of initiative and ingenuity displayed by 
candidates in all grades of electrical engineering, and state that 
the students are not taught sufficiently well to think for them- 
selves and to get down to what is really useful. They remark that 
the examination should be a test xot so much of what the student 
knows as of what he can do, 


Pit Youths Fined.—Two pit youths were each fined 
three guineas and coste, or in default six weeks’ imprisonment, 
for taking the insulation off an electric light cable at the Mansfeld 
Colliery and connecting the cable with the signal wires. Two 
men received shocks in consequence of the youths’ larking.“ 
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* 
WORKMEN'S COMPENSATION CASES, " 


IN the City of London Court, on December 16th, before Sir John 
Paget, Bart., K. C., the case of Watson r. Telegraph Construction 
and Maintenance Co., Ltd, was mentioned. Plaintiff, Henry 
Watson, of East Greenwich, made a claim against the defendants 
for damages under the Workmen’s Compensation Act for the loss 
of his right eye, caused by the loose end of an electric wire hitting 
it, necessitating ite removal. He was totally incapacitated for 
work for a period of two months, and would not be fit to resume 
his former work, at which he earned 248. 4d. a week, for about 
three months. The defendants agreed to pay £70 in full discharge 
and the plaintiff accepted it. His solicitor, Mr. Watts, said he 
would want a glass eye, and his father had spent various sums 
on his behalf. The Deputy Judge sanctioned the payment of £30 
to meet the plaintiff's immediate necessities, and directed that the 
balance, £40, should be invested in War Loan for the plaintiff's 
benefit later on 

In Falkirk Sheriff Court, parties’ agents were heard in debate 
in an action under the Workmen's Compensation Act, 1906, at the 
instance of the Scottish Central Electric Power Oo., Falkirk, 
against Wm. Kerr, of Grangemouth, one of their employés, asking 
the Court to review a weekly payment which they agreed to make 
to the workman under an agreement dated September 25th, 1914, 
and recorded with the Sheriff Olerk at Falkirk on October 8th, 
1914, whereby the employers agreed to pay, and the workman 
agreed to accept, compensation at the rate of 12s. per week during 
the claimant's total incapacity for work as the result of an 
accident. The workman returned to work with the employers, 
when payment of compensation was stopped, and the employers 
aver that the workman’s incapacity has now ceased. The work- 
man lodged defences in which he pleaded that, there being nq 


weekly payment in existence to review, the application should be . 


ismissed. SHERIFF MOFFATT has now repelled this objection, 
and has allowed a proof. His Lordship remarked that it appeared 
to him that the respondents were entitled to have a weekly payment 
reviewed when it was the subject of a recorded agreement. 


ATTWELL v. Wast HAM CORPORATION, 


IN the Bow County Court, on December 15th, his Honour Judge 
Smyly, K C., gave his considered decision in the case of Attwell 
t. the West Ham Corporation. The facts have already been reported 
in the ELECTRICAL Review. The case was tried by the jury, who 
sat for five whole days, finally giving a verdict for the plaintiff for 
£350 damages and coste, A new trial was then applied for on the 
ground that the verdict was against the weight of evidence, and 
the legal arguments lasted two days. 

JUDGE SMYLY said he failed to find any ground for interfering 
with the verdict of the jury. There might be а lot to be said about 
the gloves, but the jary had had the evidenoe before them, and 
having decided, his Honour could see no reason to upset the 
verdict. There was a suggestion that the jury were not impartial, 
аз they had shown signs of impatience, but he saw nothing of it 
and thought they displayed marvelloas patience. His Honour 
therefore ordered the verdict to stand, but granted leave to appeal. 


A DUBLIN ARBITRATION. 


IN the Chancery Division, Dublin, last Friday, Mr. Justice Barton 
gave jadgment in favour of the Kingstown Urban Council on the 
application made on behalf of the Dublin Southern District Electric 
Sapply Co., Ltd,, in the matter of an arbitration between the 
company and the Council in respect of the Electric Lighting Act, 
1882, and the Electric Lighting Order Confirmation, No. 8, Kings- 
town Act, 1914, fur an order directing the Taxing Master to tax 
the costa of the Company against the Kingstown Urban District 
Council referred for taxation under order of the Court of March 
31st last, under the scale provided for by the Acte for the taxation 
of Parliamentary costs, or, in the alternative, directing that the 
costs should be taxed as Chancery costs on the higher scale as 
between solicitor and client, or for such order as to the Court 
might seem reasonable. The arbitrator, Mr. 8. L. Brown, K.C., in 
his award, had awarded costs as between party and party, and his 
Lordship decided that he had no power to enlarge the terms of the 
award in that respect. 


MUNITIONS CASES. 


AT the Bolton Munitions Court on December 15th, complaint was 
made by an employé of the South Lancashire Tramways Co., that 
the company had unreasonably withheld his leaving certificate, 
He contended that he had not been engaged on munitions, directly 
or indirectly. For the company, Mr. EDWARDES, general manager, 
said the man had been employed as an attendant at a sub-station at 
Hindley, where electrical energy was transformed and used for 
tramway purposes, for collieries, and for the electric lighting of a 
military camp. Mr. Sellars (chairman) said that collieries were not 
munition works, and he did not see that the lighting of a military 
camp came within that description. No leaving certificate was 
necessary in this case, and the applicant would be supplied with a 
statement to that effect. 

At the Blackburn Munitions Court, on December 15th, an elec- 
trician employed at Preston complained that his employers had 
unreasonably withheld his certificate. He said that his work had 
considerably increased since the war started, and he contended that 
he was inadequately remunerated. Before the war he earned £2 a 


week and received 4e. per week for teaching at the Teohnical 
School. He had had to give up the latter since the war; his 
wages were now about £2 10s., and he worked 14 or 15 hours more 
than he did before the war. He considered that he was doing two 
men's work. Mr. T. E. Mansfield (chairman) questioned applicant, 
who admitted that he had lost a lot of time.—A representative of 
the firm said he had never heard applicant complain that he was 
overworked,—Mr. Mansfield : He is not overworked ; it is rubbish. 
—The representative of the firm added that the man's average 
wages for the past ten weeks were £2 10s. 3d., but he could have 
earned about 7s. per week more if he had worked all the hours, 
In answer to questions, applicant said he had not decided upon 
another job, and he would probably try to join the Army.—Mr. 
Mansfield said he would get more than this if he joined the Army, 
and he would advise the man not to make the change if he found 
his present employment" hurt him." This was the worst case he 
had had before him of this kind. The certificate would be refused, 
and he felt half inclined to make applicant pay the costs. The case 
had been an abeolute waste of time, and theapplicant ought to have 
known better than bring it.—The representative of the firm said 
they did not ask for costs, and the Chairman said that if anyone 
else brought a case of this kind, the applicant would have to pay 

costa. 


DEALINGS IN MAROONI SHARES. 


In the Court of. Appeal on Thursday, 16th inst., Lords Justices 
Swinfen Eady, Phillimore and Pickford delivered their reserved 
judgments on the appeal of Mr. Samuel Segar, in the action which 

e unsuccessfully brought against Mr. Godfrey Isaacs for an 
alleged breach of an oral agreement to take over blocks of shares 
in the English and American Marconi Companies and the Pekin 
Syndicate, or to pay the difference between their purchase price 
and the sale price, namely, £8,655. 

Мв. Justice BAILHACHE, who tried the action, whilst holding 
that the agreement was made, came to the conolusion that the 
consideration alleged was not the true consideration, and was quite 
inadequate to support the promise, He further found that the 
true consideration consisted of improper, indirect threats, and he 
held in terms that the claim was from first to last a blackmailing 
claim, and that the action was a blackmailing action. He acoord- 
ingly entered judgment for the defendant, but without coste. The 
plaintiff appealed contending that the consideration was in faot 
that which he affirmed it to be, namely, forbearance on his part to 
bring an action against the defendant for misrepresentation and 
misfeasance. | 

Loep JusriCE SWINFEN Eapy, in a lengthy judgment, said 
that he was p2rfectly satisfied that the judge arrived at the right. 
conclusion, that the plaintiff's claim was a blackmailing claim, 
and that this action was a blackmailing action. Therefore, in his 
opinion, the appeal should be dismissed.  . 

LoRD JUSTICE PHILLIMORE dissented. Iu his view, the alleged 
agreement was not improbable, and, like Mr. Justice Bailhache, he 
was driven to the conclusion that it wasmade. He, however, could 
not agree that there was any turpitude on the part of the plaintiff 
in making the agreement, or that the claim was & blackmailing 
claim, or the action a blackmailing action. He thought that the 
plaintiff was entitled to judgment. ] 

LOED JUSTICE PICKFORD gave judgment, dismissing the appeal. 
In his opinion there was no ground for interfering with the find- 
ings of the judge in the Court below. 

By a majority, therefore, the appeal was dismissed, with coste. 

* 


S. WoLF & Co, LTD., r. AUTO-WHEBLS, LTD. 


In the King's Bench Division on December 17th, before Mr. Justice 
Bailhache and a special jury, an action was brought by S. Wolf and 
Co., Ltd., mechanical and electrical engineers, of Southwark Street, 
B. E., against Auto-Wheels, Ltd., of Russell Road, Kensington, to- 
recover £2,584 for auto-wheels and magnetos supplied to the. 
defendants. The principal defence set up by the defendants was. 
that the plaintiffs were not principals in the transaction, but were 
the agente of the German firm of Unterberg & Helmle, of Durlach, 
Germany, manufacturers of the “U & Н” magnetos, and that the 
plaintiffs could not remit the account because of the proclamations 
against trading with the enemy. In reply to this, the plaintiffs 
denied that they were agente of the German firm, and said they 
bought from Unterberg & Helmle and sold again, as principals, to 
the defendants. 

Mr. Holman Gregory, K.C., and Mr. Bromley Eames appegred for 
the plaintiffs, and the defendants were represented by Mr. Gordon 
Hewart, K.C., and Mr. McCardie. 

There was a counterclaim by the defendants for damages for 
alleged fraudulent misrepresentation. This alleged misrepresenta- 
tion was denied by the plaintiffs.  _ 

Mr. HOLMAN GREGORY, K. C., in opening the case, said that the 
plaintiffs were mechanical and electrical engineers, and defendants 
carried on business making auto-wheels and magnetos. The claim 
was for £2,584 for magnetos sold and delivered, and the defendants 
alleged that, the money being due to the German firm, they could 
not pay. The plaintiffs would show that they bought from the 
German firm who made these magnetos and then sold to the 
defendants. : 

Мв. GORDON RICHARD, а director of the plaintiffs, then gave 
evidence. 

Eventually Мв. GORDON HEWART announced that the plaintiffs” 
claim would not be further contested. The defendants withdrew 
the suggestion that the plaintiffs were agents in the transactions, 
and withdrew the charge of misrepresentation. Judgment was 
entered for the plaintiffs for $2,516 128, 61., and costa. 
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SHRIMPTON e, THE NORTHERN POWER, LIGHT AND COAL Co. 


.ÍN the Chancery Division Mr. Justice Peterson, on Thursday, 
. December 16th, heard this action, which again raised a question as 
to the defendant company's borrowing powers. 

Mr. Disturnal, K. C., and Mr. Harmann appeared for the plaintiff, 
Mr. Hogg for the company, and Mr. Owen Thompson for the 
„defendant directors. 

Мв. DISTURNAL said the plaintiff was a bondholder in the com- 
‘pany, and in substance he asked for а declaration that the oom- 
pany had no power to issue further bonds which were a prior 
eharge upon the property comprised in the original bonds, and for 
an injunction to restrain the defendants from issuing any bonds 

eharging the property of the company in priority to the plaintiff's 
charge. The statement of claim alleged a number of grounds in 
-support of the claim, but the matter was really confined to the 
Single issue of whether or not a resolution authorising further 
borrowing powers was valid or not, and that would depend upon 
-tho true construction of a section of the Companies Act of 1906. 
The question was whether the Act meant that the resolution 
adopted at a meeting held at Dawson City in September, 1911, 
must be passed by a msjority of two-thirds of the subscribed 
capital of the company, or by two-thirds of the subscribed capital 
of the company represented at the meeting. 

His LORDSHIP took the view that the Act contemplated the 
resolution being passed by a two-thirds majority of the subecribed 
eapital represented at the meeting, and accordingly dismissed the 
action with costa, 


TAYLOR & FABLEY v. WEST BROMWICH CORPORATION, 


THIS case, which came before Mr. Justice Neville in the Chanoery 
Division last week, related to an agreement made in 1912 between 
plaintiffs and defendants respecting a supply of electricity for 
power to plaintiffs works for five years, The matter is reported 
in the 7imes for December 18th. Plaintiffs agreed to pay for their 
supply at a certain charge per unit, which should not be less than 
£266 per annum, a minimum of 80,000 units per annum being 
agreed upon. In December this year plaintiffs received a letter 
from the Corporation announcing that the price of energy must be 
advanced by 20 per cent. on the contract price owing to the rises 
in eoal, labour, &c. If they were not willing to agree to the 
increase, the amount of energy supplied would be either reduced 
er the supply cut off altogether. Plaintiffs replied that they would 
hold defendants to their agreement, and defendanta sent notice to 
the effect that they would curtail the supply by cutting them off 
two hours рег day from December 20th. Plaintiffs then applied 
for the injunotion that was now sought. It was explained that to 
eut off the supply would materially affect the execution of very 
pressing work. MR. JUSTICE NEVILLE granted an interim injanc- 
tion extending until the first Briday of next sittinge. 


OsRAM LAMP Works, LTD., v, POPE'S ELECTRIC LAMP Co., LTD. 


THE Court of Appeal, consisting of the Master of the Rolls and 
Lords Jastices Bankes and Warrington, on Wednesday, Decem- 
ber 15th, delivered considered judgments in this case upon the 
appeal of the plaintiffs from a judgment of Mr. Justice Joyce, in 
the Chancery Division, in favour of the defendants in an action 
by the plaintiffs to restrain the alleged infringement of Letters 
Patent No. 23,899 of 1904, granted to Dr. A. Just and Franz 
Hanaman for "Improvements relating to the manufacture of 
incandescent lampe." The trial was reported in the ELECTRICAL 
REVIEW of July 2nd to 23rd, 1915. Mr. Justice Joyce decided that 
plaintiffs’ patent was not for making filaments of tungsten, but only 
for making them by the particular process specifled, that defendants 
did not use an atmosphere of steam and hydrcgen in the sense in 
which it was used in plaintiffs’ specification, and that defendants had 
not been guilty of infringement. He further held that if it had 
been neoessary to decide the question of the validity of plaintiffe' 
patent, it was doubtful if the subject matter and the directions 
were sufficient. Upon the ground that the defendants had not been 
guilty of infringement he dismissed the action, with costs, and 
from that decision the plaintiffs now appealed. 

When the arguments upon the issue of infringement concluded, 
the Master of the Rolls intimated that the Court would consider 
its judgment upon that issue, but if it was thought desirable to 
hear further argument upon the other issues raised, notice to that 
eflect would be sent to the parties. In the event the Court 
unanimously decided that the appeal must be dismissed, on the 
iris of infringement, and the other issues were not dealt 

th. 


. LORD JUSTICE BANKES said the patent in question was for 
improvements relating to the manufacture of incandescent electric 
lamps, and it had for its object the making of filaments used in 
euch lamps of tungsten metal. All the processes for making 
filaments, to which the Court's attention had been mainly direoted, 
had this in common—that at some stage in the process the selected 
material was forced through a tiny aperture in order to reduce 
the material into filament form. In all the processes also the 
selected material included some material containing carbonsceous 
matter, the quantity depending upon the object of the patentee in 
making use of it at all, When the object was to make a carbon 
filament, as much as possible was uscd, because the ultimate object 
of the process was to produce a pure carbon filament containing 
nothing but carbon. When the object was to make a metal filament, 
as little as possible would be used, because the object of the process 


was to get rid of all carbon, or carbonaceous matter, and to pro- 
duce a filament consisting of nothing but metal. Inthe making 
of carbon filaments the materials, when mixed, were, owing to the 
presence of such a quantity of carbonaceous matter, necessarily 
moist, and the operation of forcing this mixture through th | 
proper sized aperture required little force ; a further result of the 
use of this class of material was that the filament produced was 
rough and uneven, and required a further process, called «qualis. 
tion, in order to render the filament uniform and fit for use. He 
had no doubt that Welsbach had these features of the process for 
making carbon filaments in his mind when he described the mixture 
he proposed using as viscous," and the forcing process as “ squirt- 
ing." Welsbach’s discovery consisted in the fact that he found 
that by making use of the known reaction between steam and 
carbon, he could, in the presence of hydrogen, turn out the carbon 
from the material forming the filament, leaving a coherent 
filament consisting of pure metal. The discovery which ww 
intended to be protected by the plaintiffs’ Letters Patent was the 
discovery that Welsbach’s process could be successfully applied to 
the metal tungsten; that was to say, that the steam and carbon 
reaction, in the presence of hydrogen, would get rid of all carbon 
from the material forming the filament, leaving a coberent 
filament consisting of puretungsten. The defendants manufactured 
pure tungsten filaments by a process which they alleged wu 
essentially different from that employed by the plaintiffs, but 
which the plaintiffs alleged was an infringement of their 
patent. The defendants’ case was that they arrived at a pure 
tungsten filament not only by employing a process entirely 
different in kind from that of the plaintiffs, but aleo by making 
use of a different reaction to get rid of the carbon, namely, the 
reaction between oxygen and carbon. 


In the case of Marconi v. British Radio Telegraph Oo., Mr. 
Justice Parker, as he then was, stated the law applicable to s сае 
like the present in the following words: — It is a well-known 
rule of Patent Law that no one who borrows the substance of з 
patented invention can escape the consequences of infringement 
by making immaterial variations. From this point of view the 
question was whether the infringing apparatus was substantially 
the same as the apparatus said to have been infringed.” To 
make this statement of the law exactly applicable to the present 
oase process must be substituted for apparatus and uses for 
“borrows.” The expression borrows” seemed to imply an inten- 
tional act. In the present case he was satisfied that infringement, 
if infringement there were, was not deliberate or intentional. In order 
to succeed the plaintiffs must establish that the defendants’ proces 
was substantially the same as that described in their specification 
and claim. The simplest way of seeing whether this was so or not 
appeared to him to be to ascertain first, what the defendant: 
process was, and then what the plaintiffs’ process was, and to con- 
trast the two. The defendants’ process was fully and accurately 
described by Dr. Passmore. The only point upon which he had 
not been able to find any evidence waz as to the exact height of 
the iridium furnace, The main features of the defendants 
process might be stated thus: The material they used was com- 
posed of tungsten metal, tungsten oxide, and & mixture consisting 
of amy! acetate, castor oil, camphor, and a small quantity of nitro- 
cellulose. 

The first step in dealing with the material after mixing wa 
to calender it, which consisted in placing it under rollers moving 
in opposite directions. At this stage the material was in the form 
of a hardish paste, containing about 12 per cent. of carbonaceous 
matter, or potential carbon. The paste was next forced by 
hydraulic pressure of several tons to the square inch through a 
fine orifice in a diamond die, and received on a card by an operator, 
who, by movements of the card, shaped the filamenta into the 
required form, so that after cutting, they were in hairpin shape. 
In this form they were hung in bundles and introduced into an 
oven, and dried at a temperature of about 120°. At this stage of 
their manufacture the filaments contained about 2 per cent. of 
carbonaceous matter. 

The next step in the process was that the filaments, in bundles of 
800 or 100, were hung upon a kind of hook, which was introduced 
into the bottom of an iridium tube or furnace, about 1} to 2 in. in 
diameter, which was heated at the upper end to a temperature of 
950° C. The hook on which the filaments hung was moved by 
mechanical means up the furnace at the rate of about 1] to 2 in. 
per minute, and after about 6 to 10 minutes spent in the hot zone 
was moved down again. The whole time occupied in travelling up 
and down was about 30 minutes. During the whole time that the 
filaments were in this furnace a rapid stream of dry hydrogen wa! 
being passed down the furnace from the top. After being 
allowed to cool, the filaments were removed from this furnsee, 
when they were found to contain about 0'2 per cent. of carbon. 
The next step in the process was the ovening, which consisted 
in placing the filaments in an oven which was gradually heated 
up to 220* C., and in which the fils ments were allowed to remain 
for an hour or thereabouts. After being removed from this oven 
the next and last step in the process was that they were placed in 
a second tube or furnace into which hydrogen was introduced м 
before, and which was heated at its upper end to 1.850 C. The 
filaments were moved up this tube by hand quite rapidly, the 
operation taking from a few seconds to a few minutes, depending 
upon the size of the filaments. 

The defendants’ second process was in all s identical 
with the one already described, except that the first furnace was 
dispensed with, and the filaments were heated to 950° С. ша 
vacuum, Не must now consider the plaintiffs’ specification for 
the purpose of ascertaining what the process there described was 
and what the invention claimed was, That was a question of oon- 
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struction, being had to the state of knowledge at the date 
-of the application, which was November, 1904. The process as 
described consisted really of two separate treatments, the first 
comprising the composition and treatment of the material down 
-to ita carbonisation, and the second what might be called 
the decarbonising and the unification treatment. It was the 
‘first of these two latter which was claimed to be the real in- 


vention on the ground put forward by Dr. Passmore at Question 67, 


when he said that what was not before known was that steam and 
hydrogen having removed the carbon, the tungsten filament would 
be left intact. Mr. Colefax adopted this view of what the real 
invention was in his address to this Court. He had no doubt what- 
ever that what the framer of the specification intended to describe 
by the "usual manner" of forming filaments was not the mere 
mechanical procees of “ equirting,” but the squirting of a material 
with pressure to force if through the appropriate orifices. He came 
to this conclusion, not only because he was satisfied on the evidence 
that the usual process in the year 1904 was the procees spoken of 
as the soft-paste process, but also because of the inclusion of 
unification as a necessary part of the process and of denitration 
being also necessary when nitro-cellulose was used as part of the 
binding medium. ' | 

With regard to the first part of what he had oalled the second 

"treatment, it was not disputed that the process described included 
heating the filaments by passing current through them, and intro- 
ducing them into a previously prepared atmosphere of steam and 
hydrogen. So far as the process claim was concerned he could not 
read the second claim as anything different from the first claim. 

He passed now to consider the main points in which the 

- defendants’ process and the plaintiffs’ process differed. In the first 
lace, the composition and the condition of the material were 
ifferent. In the defendants’ process it was hard, requiring tons 

of pressure per inch to pass it through a diamond orifice. In the 
plaintiffs’ it was soft, and could be equirted through an orifice 
made of glase. In the second place, in the plaintiffs’ process car- 
bonisation was done separately, and before any attempt was-made 
to decarbonise. In the defendants’ the carbonisation, and practi- 
cally the whole of the decarbonisation, were done at one and the 
same time in the first furnace, or in the vacuum, as the case might 
be. In the third place, the heat necessary for the decarbonisation 
part of the process in the plaintiffs’ process was produced by passing 

‚ап electric current through the filaments, In the deferdants’ it 
was applied externally. In the fourth place, the defendants’ 
‘filaments were not exposed to а previously-prepared atmosphere of 
steam and hydrogen. These were, in his opinion, the important 

- differences. | 

A great deal had been said about carbonisation and about binding 
material. It was said for the defendants that in their process they 
did not carbonise at all, and that the material used other than 
tungsten metal was not used as a binder, but as a lubricator. He 
did not attach muchimportance to these points. It was quite true 
that they did emphasise the difference between the materials used 
in the two processes, but carbonising was a chemical process, and 
might be used for the purpose of creating a quantity of pure 
carbon, or it might be used in order to convert a small quantity of 
-carbonaczous matter into carbon as a step in getting rid of it 
altogether, In either case the process was carbonising. So also 
with regard to the binding material employed. One man might 
во carry out his process as to require, or might use, though he did 
not require, a considerable quantity of binding material. Another 
man might require and use very little. 

In the present case he considered the differences between the 
two processes on these two points as differences in degree rather 
than in kind, and that the material used by the defendants did, in 
the very early stage of the process and before the calendering, act 
эв а binder; and be could pot find any evidence upon which he 
could accept the suggestion that the 0'2 per cent. of carbon found 
at the end of the first furnacing was not a residue at all, but was 
caused by the absorption by the metallic tungsten of gases given 
off during the passage of the filaments up the furnace. There 
remained, however, the question whether the defendants' prooess 
аз в whole, and having regard particularly to the four points 
indicated above, was substantially the same as the process said to 
have been infringed, In his opinion it was not. 


(To be concluded.) 


‘BRITISH BUSINESS METHODS WHICH 
MUST GO. 


By JOHN MARKS, 


1х the discussions at present proceeding on the best methods 
of securing our own trade from fature Teutonic invasions, 
much time and energy are being needlessly wasted by 
partisans of one school of economic opinion stating that only 
their particular remedy will be able to ensure our prosperity 
in the days after the war, and by the opposite school of 
thought contradicting these statements. Neither side seem 
to reflect that when a catastrophe of so great magni- 
tude overtakes a civilisation, ideas must be altered to 


suit the altered circumstances ; nor do many of the dis- 
putants appear to go far beneath the surface of the whole 
matter. 

Whether Government assistance is desirable or necessary, 
or whether it is dangerous and obnoxious, do not strike the. 
writer as being the important questions. What is of 
importance is to ask ourselves whether we have had such 
methods of business in this country as would assist our trade, 
or whether our methods have not tended to retard the 
development of the home product, and encourage the 
development of the alien article. In asking this question 
the writer would again point out that he refers not to the 
governmental assistance or the lack of it, but to the actual 
methods pursued by the business community in finding and 
developing new ideas and markets. Let the writer give one 
or two examples to illustrate the matter, from his own 
personal experience. 

About 12 months before the war an intimate friend 
brought out an ingenions mechanical device which, had it 
been taken up by our own manufacturers, would have 
resulted in a substantial trade to our lighter engineering 
firms. The nature of the device is unimportant ; what 
is of importance is the respective attitude of the British 
and German business men towards the matter. The inventor 
patented the idea, and approached different British firms, in 
that particular line, as to taking up the manufacture and 
sale of the device. It is of interest to note that the person in 
question is a smart engineer. | 

The best offer he could get from a British firm was that 
he must face the initial expenditure on tools and jigs, that 
he must give a definite order for at least 12 gross before the 
firm would consent to manufacture at all ; and, finally, that 
he was to find the whole of the selling organisation. As a 
result of careful inquiry into the matter, the firm in question 
informed him that the materials for making the article 
would cost, say, zd. per article. The expense of making the 
necessary tools and jiga was alone more than £180, and this 
was to be put down by the patentee before any move 
whatever was to be made. l 

The above offer made it impossible for the patentee to 
consider thé development of the device in question, and for 
some time the matter was in abeyance. The only alter- 
native the inventor had was to approach a financial man, 
and ask him totake up and float the matter. Knowing full 
well that all he would get out of such proceedings would be 
a little cash, a great deal of paper, and more worry, the 
inventor declined to take this course. 

The sequel throws a strong light on the difference between 
the methods of our enemies and our own. A polite request 
came to the inventor from a German firm for an interview 
at his convenience, at; which the question of taking up his 


idea might be discussed. 


There are two points to note about this stage of the 
business : (1) The fact that he was approached by the alien 
firm in question, and had not to go round begging, cap in 
hand, as when he interviewed the British firms. The device 
had been noted in the patent records, and the inventor 
approached. The second point worthy of notice is that the 
inventor was so thorough a Briton, that he said to the writer : 
* don't know whether to bother with them; one hardly 
knows what they will want, or whether it ia worth while." 
Finally, he decided that no harm could come by the matter 
being discussed, and the firm's offer considered. When the 
offer was disclosed it was businesslike, enterprising, amd 
generous. 

Briefly, the offer was as follows :—The firm in question 
would make all tools, jigs, and templates without cost of 
expense to the inventor, would find the whole of the neces- 
gary selling organisation, and offered a substantial royalty on 
each article sold. In return they asked for the sole manu- 
facturing rights for the world, and guaranteed to put the 
finished article on the market for a price actually 8 per cent. 
less than that stated by the British firm to be the bare cost 
of the necessary materials. Here, then, one found enter- 
prise, willingness to take a fair share of risk, courage, and 
determination, and liberality towards the actual patentee. 

Against such enterprise on the one side and such timidity 
and insistence on immediate profit on our own side, no help 
from any association or Government is going to prevail for 
long. If Government aasistance is necessary, let us have it ; 
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but do not overlook the fact that such backward and unenter- 
prising methods mast go; otherwise, a few years will find 


us in the old position of not being able to keep our place in 


the world’s markets. ; 

Note also the different methods of financing the article. 
On the German side there was no flotation of a preliminary 
company, which would afterwards be floated on to the public 
at an inflated price, the only people to benefit being the 
company promoters. The firm in question were ready to 
start straight away on the job without any waste of time 
or capital. This fact bears out the statement of a British 
business man acquainted with both German methods and 
our own, that whereas every British company carries а 
large proportion of water in its capital, this undesirable 
asset is almost, if not altogether, absent from the companies 
formed in Germany. | 

Personally, the writer has been let down by British 
financial people, simply because he would not consent to the 
over-capitalisation of certain schemes which particular 
financial men wished him to take up forthem. The matter 
is easily explained; the writer had made a reputation in a 
үл electrical development, and had shown that, granted 

onest and careful capital expenditure, a certain hitherto un- 
paying industry could be made to pay a fair return on capital 
invested, and give satisfaction to its customers. 

The financial people in question asked for a comprehensive 
scheme to be drawn up, asked the writer if for a certain 
salary he would attach himself to the enterprise, and went 
even so far as to get ready a guarantee fund for this stated 
salary for & period of three years. Meanwhile, the writer 
let two very good opportunities of improving his position 
pass, and devoted time to the scheme in question. 

The first prospective customers approached were anxious 
to take up the matter and go on with the scheme, and when 
the cost of equipment came into consideration, stated that 
they could themselves find the whole of the necessary funds. 
It was here that the rift in the lute started. The financial 
people would not, hear of this idea, but proposed to find the 
development money themselves and charge the prospective 
clients a matter of 16 per cent. for finding money which 
could be found locally without any trouble. In vain did 
the writer point out that he had publicly stated that it was 
this policy which hai ruined similar schemes in times past, 
and that he could be no party to what was barefaced 
robbery ; of no avail was it to point ont that there was a 
clear 11 per cent. legitimate trading profit to be obtained 


from each client, and that this profit would be realised in 


about eight months. Neither was it of avail to demonstrate 
that the clients in question would find it profitable to con- 
tinue the purchase of stores and renewals through the con- 


struction organisation. The sole reply was :—“ Well, if you 


cannot see your way to agree with us the matter must drop ; 
we can make more profit in a day or two on the Stock 
Exchange, and with far less trouble, than by the methods 
you propose." 

Let it be noted that the people concerned are not in any 
way of the financial type known as sharks; they are looked 
upon as careful and prudent men, and at least two of the 
partners would hold up their hands in horror at the thought 
of anyone connected with them betting, and have even been 
known to question the propriety of mixed bathing. 

The result has been that this particular development has 
been left on the shelf; the people who were ready and 
anxious to take the matter up have had to be disappointed, 
and the British electrical industry suffered in consequence. 

In conclusion, let the writer quote two instances of the far- 
seeing manner in which our present enemies have approached 
any business problem in which they have been iaterested. 

Last month the writer was chatting with an influential 
man in the textile industry. Matters which are now under 
discussion came up, and the writer was given the following, 
amongst other instances, of the shrewdness of the Teuton. 
A certain fabric used for shirt-making was only obtainable 
from Germany ; this fabric was used for the most expensive 
type of shirt, and was of a quality not usually made in 
Germany. In fact, it was known that the British textile 
industry could beat anything in the world in this particular 
line. Yet the problem was present as to why it could not 
be obtained from a British firm. 

The gentleman in question being a large buyer, came to 


an agreement with two other gentlemen to bottom the 
matter. To come to the point, it was found that this fabric 
was made in England, and by an English textile mill. 
The proprietéts of the mill had been approached by a 
German firm with the following proposition :—“ Your 
goods are the pick of your particular market; they are 
wanted the world over, and we are prepared to keep your 
mil running day and night, and to find all the markets 
for you, providing that you dispense with your own selling 
organisation and supply the world tlirough us only." 

Here, again, pluck and enterprise saw the opportunity, 
and grasped the same ; for a considerable period the whole 
of the output of this particular mill was sold only through 
Teutonic hands. 

It is useless to grumble, and try to throw scorn on such 
methods ; they are the methods of the bold and enterprising 
man, and, of whatever nationality, such а man will always 
reap and deserve his reward. 

The above agreement was, of course, determined by the 
war, and its operation occurred before the war ; now, when 
a good deal of damage must have been done, precautions 
have been taken to see that it shall not occur again. 

The second instance concerns the conduct of one of our 
grent banks towards a small, though sound, engineering 

usiness. The firm in question were manufacturing a good 
class small machine tool, largely to the order of a London 
firm who found the selling organisation. This London firm 
contained a partner of Tentonic origin. The head of the 
small engineering firm was a clever designer and inventor, 
and for that reason was left to himself a good deal by the 
London firm. 

The writer knew the manufacturing firm and its leading 
men intimately, and, from their own statements, learnt that, 
as they were often requiring money for additional plant or 
extensions, they had to ask the bank for accommodation 
occasionally. They had never been long in lifting their 
overdrafts, the bank people knew for whom they worked, and 
knew well enough that there was good security. Yet, in 
spite of these facts, they constantly bothered the head of the 
manufacturing firm as long as ever they had even a small 
overdraft. . 

This naturally worried the head of the firm, and on two 
or three occasions he asked for and obtained a three months’ 
bill from, the London house, and so satisfied the bank 
people. This, of course, was not a profitable proceeding, 
and in the course of conversation with the Teutonic partner 
of the London house on the occasion of a visit, the head of 
the manufacturing firm mentioned that it was by no means 
easy to contemplate certain extensions on account of the 
attitude of the bank concerning accommodation. 

This conversation was the last held on the matter, and 


‘there was no more badgering from that particular bank. 


The Teutonic partner of the London house asked to be 
allowed to put money behind the manufacturing firm, and 
took the financial state of affairs under his own direction. 
This, amongst other matters, included the closing of the 
account with that particular bank, and the transference of 
the business to a rival. 

The first bank squealed about the matter, and were ready 
to be most accommodating, but to no avail; they lost the 
business, and yet they knew all along for whom the mant- 
facturing firm were working. They knew perfectly well that 
the money was safe enongh, but they preferred to badger 
and worry the works manager for the sake of screwing more 
money out of him in bank charges. Had this works been 
in Germany, the banks there would have nursed the busi- 
ness and helped to put it on ita feet ; any of our banks 
would have done the same as the first bank, viz., their 
best to throttle the business with overcharges and worry. 

These few notes have not been put together in order to 
flatter the Teutonic business man, but for the purpose of 
showing that if we do not use their enterprising methods, and 
drop our usual timidity and greediness, we shall find that 
after the war the German will soon regain his old place. 

Our business men are mostly to blame for the above state 
of affairs; and it appears to the writer only common sense to 
state that no Governmental assistance of whatever nature 
can save the situation for any nation which leaves enterprise 
and foresight on one side to the extent that our British 
firms have done. 


Vol. 77. No, 1,987, Рскмвив 24, 1915.1 THE ELECTRICAL REVIEW. 


809 


C 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


The “ Pointolite Lamp. 


In our issue of the 10th inst. we published full particulars of 
the new type of lamp that has been developed by the EDISON AND 
Swan UNITED ELECTRIC LiGHT Co., LTD., of Ponder's End, 
Middlesex ; the company has now placed on the market the first of 
the new lamps, under the apt title of the “ Pointolite” lamp. The 


Fia. 1.—ROYAL EDISWAN '"PoINTOLITE" LAMP, 


new-comer is of 100 candle-power, and in the first instance is put 
forward for use in optical projection lanterns, an application for 
which it is particularly well suited, as the light emanates from a 
small ball of tungsten, shown almost full size in fig. 1. The 
ionising filament is seen under the ball, and the latter, as 
previously explained, when the are is struck is immediately moved 
by an automatic bimetallic support to a different position, slightly 


to both the lens and the reflector to be effected, giving a perfectly 
uniform disk of light on the screen, while the light is almost 
indistinguishable from daylight in colour. At present the lamp 
can be used only on D.C. circuits, and a resistance box is provided, 
as shown in fig. 2, with plug connections which enable the outfit 
to be used on any voltage from 100 to 250 volts. The supply is 
obtained from an ordinary lampholder ; the push-switch shown is 
pressed for a second or two, energising the ionising filament, and is 
then released, when the arc strikes between the ball and the 
filament. If the polarity is wrong the aro does not strike readily, 
but this is easily remedied by reversing the position of the adapter 
in the lampholder, There are, of course, many other uses to which 
the lamp can be put besides that indicated above. 


Jackson Heating Apparatus. 
The JACKSON ELECTRIC STOVE Co., Lrv., of 38, Blandford 


Street, W., have recently issued an interesting and instructive little 


16-page booklet on the subject of electric fires, and more especially 


Fig, 3.—TYPICAL JACKSON ELECTRIC FIRE. 
the Jackson fire. It is intended more especially for the electrical 


retailer, and sets out in simple language the why and wherefor 
of the constructional features which should be found in the 


— 


A, lampholder; в, adapter; c, resistance box; р, resistance plug; E, push switch; F, supply plug; ө, wiring; н, ionising filament; 1, tungsten ball, 
Fig. 2.— PoINTOLITE" LAMP, REFLECTOR AND RESISTANCE BOX READY FOR USE, 


lengthening the arc and avoiding the ageing of the portion of 
filament opposite the ball when cold. The extreme concentration 
of the source of light, practically all of which emanates from the 
ball, enables the most accurate focusing of the lamp with regard 


modern electrical fire, concluding with a description of the especial 
features of the Jackson construction. 

As some of our readers are, no doubt, aware, the electric fire has 
made a great advance during the last year or two, the tendency 
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being to simplify construction details and produce a design which 
is easily accessible for replacements and repairs, and at the same 
time sufficiently robust to withstand fairly hard usage. The 
Jackson fire is quite representative of this class. 

It consists essentially of an inner standard type of cast-iron 
frame carrying the heating bars or elements, together with all the 
wiring and switches, &c., forming a complete unit, which is en- 
closed, but easily removable as a whole from the carcass of the 
stove, which may be ornamental or plain to taste, 

The heating elements consist of fireclay bars, wound with flat 
nichrome wire; the front of the bar is concave, and the wire 
standing clear immediately attains full heat, while partly owing to 
the small cubical contents of the Jackson bar and its being 
surrounded with wire, the whole bar soon attains red heat. These 
bars are carried in metal clips on the frame previously mentioned, 
being free to expand and easily removable ; the heating wire con- 
nections are quite separate, being carried to terminals on the 
frame. All the connections are of pure nickel wire with asbestos 
insulation, while the switches are Diamond H pattern, on all 
but the smallest size. : 

The heating elements have a standard 500-watt loading, are 
inexpensive to replace and guaranteed for two уезге, and the fires 
are listed in sizes from 2 KW. to 4 KW., although other sizes can be 
supplied. The fronts are of cast-iron, finished in black, coloured 
vitreous enamel, and, in certain designs, armour bright; from two 
to four yards of flexible is supplied with each fire. 

It may be mentioned that the Jackson fires are enclosed, except 
in front of the bars, expressly with & view to preventing air 
currente from passing over the hot bars, and thue lessening the 
burning of dust particles in the air, which in certain circumstances 
is said to cause stuffiness and throat irritation. 

The Jackson Electric Stove Co. specialises in electric cooking 
apparatus, and has supplied many large installations for public and 
private buildings. Various designs of cookers, grills, fryers, hot 
plates, urns, boilers, &c., are made. 

It may be of interest to note that in their latest domestic cooking 
stoves the oven space can be divided into an upper and lower com- 
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FIds. 4 AND 5.— FRONT AND REAR OF JACKSON STANDARD HEATER UNIT. 


partment by a (heat) insulating oven plate, so that only one half 
the oven can be used (and heated) for cooking if desired, with a 
corresponding saving in cost of electricity. The heating elements 
are fixed to a detachable frame, one on each side of the oven space, 
each frame carrying an upper and lower group of heaters ; three- 
heat regulation is provided to both upper and lower groups. Above 
the oven is a hob with boiling rings and a grill, and various acces- 
sories are supplied. 

The loadings are: For the oven, 2,000 watts ; grill, 1,300 watts ; 
8-in. hotplates, 1,250 watts; 6-in. hot plates, 850 watts; and with 
the exception of the grill, three-heat control is provided. The 
electrical connections from the stove are carried in a flexible metal 
tube fitted with earthing flanges, to a separate control board, of 
which several patterns are made, the simplest consisting of 
Diamond H switches with Zed fuses and one indicating lamp, 
while separate indicating lamps and a D.P. main switch can be 
provided. i 

it may be of interest to record that the firm are fitting up the 
Park Prewett Asylum, in Hampshire, which is being adapted for 
hospital purposes, with electric cooking, and installing two very 
large ovens there, each of them measuring 5 ft. 6 in. high x 3 ft. 
6 in. x 2 ft. 10 in., and being capable of taking some 300 lb, of 
meat. 


Lemington Glass Works.—Owing to the continued 
increase in the demand for Osram lamps, it has been neceasary 
very considerably to extend the Lemington Glass Works, at 
Lemington-on-Tyne, Further extensions are still actively in 
progress, The Osram and Robertson lamp bulbs are made there. 
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CORRESPONDENCE. ^ 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until ` 
the following week. Correspondents should forward their oom mum. 
cations at the earliest possible moment, No letter can be published ` 
unless we have the writer's name and address in our possession, 


The Institution and Alien Enemy Members. 


I did not intend to write you again for the present in con- 
nection with this matter, but, having seen the appreciation 
of the movement by one of our associate members who j, 
fighting on behalf of us in France, I think it only right that 
he should realise through the Press that the pro-alien influ— 
ence Which exists is so great that I am afraid practically 
nothing could arise from any further agitation. 

It is evident that the influence has been so great, both in 
the Council and outside, that there will be nothing to do now 
but to wait until such of those members as are fighting (if 
spared) return, when it is ho that the Institution will 
not then be able to turn a deaf ear to men who have offered 
their life's blood whilst members of alien enemy origin con- 
tinued to enjoy the privileges of membership. 

I think it is a great reflection upon Englishmen that they 
should be so lacking in force of will and individuality as to 
allow such influences to outweigh what can only be one's 
duty at a crisis like this, and that is to realise that all men, 
not British born and of British parents, should, unless born 
of our Allies or friends, be excluded from all societies, associa- 
tions or homes where Englishmen exist. 

Station Engineer, 

December 20th, 1915. 


Since tære is no hope that the Council of the ILE. E. vill 
make any move to exclude members of alien enemy origin, 
and the reception accorded to petitions to the Council on this 
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Ета. 6.—LARGE JACKSON COOKING OVEN, 
SUPPLIED TO PARK PREWETT ASYLUM. 


subject is not encouraging, to put it mildly, it is time to call 
а special meeting of the LE.E. to consider this matter. 
The Secretary is bound by the rules to call a special meet 
ing if ten members sign a request for it, but to make the 
meeting effective it would be better if the secretaries of the 
various electrical engineering societies which have been dix 
cussing this matter at their recent meetings would get into 
touch with each other, and make whatever action they intend 


to take а joint affair. 


A very large proportion of the members of societies euch 28 
the 1.M.E.A., the B. E. A. M. A., the Electrical Contractors 
Association, the Institution of Post Office Engineers, the 
Municipal Tramways Association, the Association of Mutt 
cipal Electrical Engineers of Greater London, ete., ete., are 
also members of the I. E.., and it should be a simple matter 
for the secretary of one of these societies to invite the c 
operation of the others. Never again, probably, will they 
find a subject on which they can all agree so wholeheartedly, 
and never again will they have such an opportunity of telling 
the Council of the I. E. E. what all ORG лр of the electric: 
industry think of their policy of DRIFT and DO NOTHING. 


Another Station Engineer. 


[The IE. E. Journal for December 15th states that represente 
tions have been made to the Council by certain members te the 
effect that members of enemy origin or nationality should be 
excluded from membership of the Institution, and replies 
have been sent intimating that the Council is legally advised 
that the only power of expulsion which the Institution or 16 
Council appears to have are those contained in Article 41 0 


the Articles of Association. 
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Article 41 reads as follows:—''In case the expulsion of 
any person shall be considered expedient by ten or more 
Corporate Members, and they think fit to draw up and sign 
& proposal for such о, stating the grounds for expul- 
sion, the same being delivered to the Secretary, shall be by 
him laid before the Council for consideration. The Council 
shall in every such case investigate and take the matter into 
consideration, and if in the opinion of the Council it is 
expedient to appoint a Committee of the Council to make, 
or assist in making, the investigation, they shall appoint a 
Committee accordingly, and shall cause such Committee to 
report to the Council, and the Council may agen or reject 
such report, wholly or in part, and the Council shall give 
such person an opportunity of attending before the Council, 
or any euch Committee, to defend himself and meet any of 
the accusations inade against him, and if the Council do not 
find reason to concur in the proposal, no entry thereof shall 
be made in the minutes, nor shall any public discussion there- 


on take place; but, if the Council do find good reason for: 


the proposed expulsion, they shall direct the Secretary to 
address a letter, according to the Form B in the Schedule, to 
the person proposed to be expelled, advising him to withdraw 
from the Institution. If that advice be followed, no entry on 
the minutes, nor any public discussion on the subject, shall 
take place; but if that advice be not followed, the Council 
shall call a Special General Meeting of Corporate Members 
and Associates for the pt of deciding on the question 
of expulsion; and if a majority of the persone present at such 
Special General Meeting, provided the number so present be 
not less than twenty, vote that such person be expelled, the 
Chairman of that meeting shall declare the same accordingly, 
and the Secretary shall communicate the same to the person 
according to Form О in the Schedule. | 

Article 79 provides that:—'' A Special General Meeting of 
Corporate Members and Associates may be called at any time 
by the Council for any epecific purpose relating to the direc- 
tion and management of the affairs of the Institution, except 
altering or adding to the Articles of Association, and the 
Council shall at alf times call such & meeting on a requisition, 
in writing, of ten Corporate Members or Associates, specify- 
ing the general nature of the business to be transacted.’’ 

e number of members whose names and addresses sug- 

gest that they are of enemy nationality, on a rough estimate, 
appears to be of the order of 100.—Eps. ELRO. Rev.] 


The A. E. G. Meeting. 

As you were kind enou 
pondence in your issue of September 17th, I have no doubt 
that you will, with your usual courtesy, permit me to wind 


1t up. 

My original object was to direct.attention to the continued 
existence of the Electrical Co., Ltd., and to find out why, and 
by whom, it was supported. . 

. I need hardly say that in one respect I have been dis- 
appointed. Whilst it does not follow that all those contrac- 
tors who did not disclaim dealing with this company are 
unpatriotic, it does follow that those who did have shown 
ublic spirit. That the number is so few was, alas, only to 
expected. 
- I have to thank '' Anti-Humbug " for his energetic letters, 
and the way he laid about him was evidently not to the taete 
of Mr. Marryat, whose contributions were like the inky 
clouds which the cuttle-fish ejects when he wishes to obfus- 
cate the issue. | 

Unfortunately, Anti-Humbug was led away by Ыз 
momentum into such a vigorous chase of the electrical con- 
tractors that, like Montmorency in Three Men in a Boat, he 
suddenly found that he had overcharged ' the cat in the 
shape of Mr. Leonard G. Tate, who, licking his paws, looked 
up suddenly and remarked, ''I$ is a fine day; is there any- 
thing I can do for you?" Whereupon, Montmorency and the 
cat found that they were old friends, and had known one 
another since the days, long ago, when they had, as puppy 
and kitten, received many of the tit-bits in the larder. 
they licked each other's backe and agreed that their aims 
were identical, and that all the cat'a friends were sleek and 
honest. whilst. as for the other mangy animals and the Elec- 
trical Co., Ltd.—well, we should see what we should see. 

However, I do not think the correspondence has been in 
vain, and I find that I merely anticipated Mr. Ian Colvin, 
whose article in the December number of the National 
Review should be read by everyone—just with a very little 
grain of ealt. And, at last, the Government appears to be 
giving the matter their earnest consideration." In Thurs- 
day's debate in the House of Commons, the Home Secretary 
said (I quote the Times) :— 

Let them in the shortest possible time, by an indepen- 
dent Bill, amend the law which at present empowered the 
Board of Trade to secure the appointment of a controller or 
to appoint inspectors in order that a suspected business might 
be carried on under supervision. Let them add new powers 
so that the Board of Trade might, by some proper person and 
in з proper case, where the national interest required it, 
instead of authorising the business to go on, make provision 
for the business to stop. (Cheer&) He was not now using 
technical language, but the substance of the thing was that 
we should add to our existing powers the power, where the 
national interest required it, of securing by order that a 


to allow me to open this corres- . 


given undertaking suspected of enemy association might be 
stopped from carrying on business.. 

t us hope that this independent Bill will be passed 
quickly, and then, so far as certain enemy undertakings are 
ed, we may raise our glasses, and say with Omar 
Khuyyain :— 

Another and another glass to drown 
The memory of this impertinence. 


Inquisition. 
December 18th, 1916. 


The exposure of the above company in the current issue 
of the National Review should be of great assistance to 
atriotic traders who are trying to break the hold of the 
rerInan octopus on British trade. 
I I recently had to equip a medical set with new dry cells— 
the case was urgent, as a wounded officer’s nervous system 
was: giving anxiety to the visiting surgeon—and the set їп 
use, à very elaborate one, required 25 celle, and only one 
maker on the market supplied the size cells to suit. That 
firm is of German origin. I was not in a position to wait 
for a British firm to make up the cells. Other instances occur 
where the articles are undoubtedly German, but no British 
substitute is in the market, or else has not been so well 
advertised ae German goods. Certain firms are mentioned 
in Mr. Colvin's list who are carrying out large Government 
contracts now. No sensible Britisher believes in the bona- 
fides of these firms, although our weak lawe allow them 
every protection. What is done with the money paid into 
their banking accounts? Even if no money goes direct to 
Germany, the account must be a considerable asset to the 
German shareholders and of assistance to the enemy against 


ourselves. р 
Union Jack. 


To Investigate the Russian Market. 


Russia is extending to us an invitation to secure the forty 
million pounds sterling a cde which Germany has been 
hitherto supplying her. e invitation is persistent and 
insistent, and it is urged that we take steps at once to in- 
vestigate the opportunities and conditione, so that we may 
be prepared to meet ber requireinents immediately peace is 
declared. yd 

_A thoroughly exhaustive investigation of the possibilities in 
different lines of business, the existing productions that can 
be sold in Russia, and the new lines that can be profitably 
made and sold, is necessary to a practical solution of the 
problem. Such an investigation must be made on the spot, 
and will necessarily occupy considerable time. 

To secure this information, and to give practical assistance 
to manufacturers wishing to enter the Russian markets, or to 
develop existing connections, a commissioner will probably 
go to Russia in the early spring. He will make special 
reports to manufacturers interested in the enterprise, and 
put them in communication with reliable buyers in Russia, 
and fully report on the conditions and opportunities existing. 
Official support of a valuable character has already been 


promised. | 
The writer wil be pleased to give further particulars to 
any manufacturer interested. 
| Wm. Hy. Beable, 
Vice-Chairman, Sales Managers’ Association. 


Aldwych Club, London, W.O., 
3 December 16th, 1915. 


Electrolytic Copper. 


I read with much interest the abstracts in your issues of 
November 19th and 26th of Mr. Welbourn's address to the 
Manchester electrical engineers, and as my name is men- 
tioned in connection with some of the experiments quoted, 
perhaps I may, without presumption, offer a few remarks on 
the subject, more especially as the author refers your readers 
to Mr. Pye's paper published in the Institute of Metals 
Journal, No. 2, 1811, vol. VI, which I ventured to criticise 
in а contribution printed in the same number of the Journal. 

I was pleased to see that Mr. Welbourn confirms the figures 
I gave in contradiction of the surface hardening myth, which 
was also ee on theoretical grounds by Mr. F. Johnson, 
ae I honl think that this might now be taken as finally 

is of. 

ith regard to the permanent effect of heating wire, one 
may remember that the drawing process itself causes a con- 
siderable rise in ири probably to 250 deg. F. or 
more, and one would naturally suppose that subsequent 
heating, if not to a higher temperature, would have no 
further effect. A few more experiments would be interesting 
(if anyone could find time to make them) on alternate heat- 
ing and cooling for long periods under tensile stress. 

The author, very rightly in my opinion, attaches great 
importance to elasticity in hard<drawn copper wire, though 
I think he places the elastic limit unnecessarily low. e 
breaking strength per se is of no practical interest to anyone, 
but the desideratum, of course, is the highest strength within 
the elastic limit, which is obtainable without brittleness and 
without undue cost in production. In some cases it may 
worth while to incur a little extra expense for the sake of 
special qualities. For instance, in railway electrification, 
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where spéeds are high and the overhead conductor is sup- 
ported at short intervals, it is desirable to obtain the mini- 
mum of deviation from a straight line under varying tem- 
peratures, and with this object the wire should have strength 
and elasticity permitting its being normally strained to such 
an extent ҮЙ the elastic contraction may, as far as pos- 
sible, counterbalance the expansion from rise in temperature. 

The elastic properties of wire being of such importance for 
all overhead purposes, no doubt tests with regard to them 
would be most satisfactory proof of the suitability of any 
particular wire, but such tests are hardly capable of being 
carried out rapidly on large numbers of coils in a warehouse, 
and I think that this is a condition necessary for the adoption 
of any test as a basis for acceptance or rejection of supplies. 
I would venture to suggest that if the National Physical 
Laboratory are good enough to undertake further investiga- 
tion on this subject, it would be most useful if they could 
determine whether or no certain elastic properties can be 
relied upon to be present provided a certain tensile strength 
and absence of brittleness are shown by simple teste that can 
be easily and rapidly applied by anyone. 


From many tests I have examined, I believe it would be 


found that this is so, and that the higher the tensile strength 
for any particular size, the better in proportion are the elastic 
properties, provided, of course, that brittleness is avoided. 

If my surmiee proved to be correct, and if the National 
Physical Laboratory were able to extend their investigation 
to a complete range of sizes, as suggested by Mr. Welbourn, 
they might furnish the industry with a table, setting out 
the complete properties of the most generally suitable quali- 
ties of wire of all sizes, and the long-sought-for etandard 
epecification might be arrived at by selecting from these 
properties one or two which are easily tested, but which 
would ensure the remainder. - 

Of these, the breaking stress would naturally form one, 
and for the other the Post Office wrapping test might be 
found to answer for all except the very heavy gauges where 
total elongation becomes sufficiently great as to be measur- 
able without dispute. 

A specification in the form of a table so drawn up would 
have the advantage of being correct throughout the whole 
range; it is in the nature of things impossible to find a 
formula to fit all sizes, and it would appear to me a great 
mistake to calculate a table from a formula which is, at the 
best, only an approximate fit, and so sacrifice quality in 
eome sizes for the sake of academic attractiveness. 

The Standards Committee's definition of hard-drawn copper 
was never intended for a specification, and although Mr. 
Pye's combined formule no doubt form a fuller definition, 
they do not, to my mind, furnish a good specification. 


І Thos. Bolton. 
London, December 14th, 1915. 


TRADE STATISTICS OF THE STRAITS 
SETTLEMENTS. 


Tue following statements, showing the imports (not for tran- 
shipment) of electrical and other materials into the various 
Straits Settlement ports in 1914, is taken from the recently- 
issued official trade statistics. In compiling these statistics 
the first port of shipment is generally accepted as denoting 
the country of production. The values for 1913 are added for 
purposes of comparison, with notes of any increases or 


* Japan, $4,000. 


| 1913. 1914. 
Engines, boilera and parts.— Dollars. Dollars. 
From United Kingdoin 267,000 325,000 

» Germany Ses 85 9,000 3,000 

„ Netherlands ... 14,000 — 

» United States 12,000 -— 
„ Other countries 16,000 14,000 
Total 318,000 342,000 
Machinery, other (except. sewing machines).— 
From United Kingdom 21,000 671,000 
„ Australian m 21,000 4,000 
„ Belgium 14,000 15,000 
„ Germany 60,000 33, 000 
„ Holland Р 4,000 2,000 
» United States 130,000 60,000 
„ Other countries ... 85,000 125,000“ 
Total 1,138,000 910.000 

* Salangor, $55,000. 

Lamps and lampware.— 

From Belgium ias Eu 7.000 8,000 
„ Austria 12,009 6,000 
» Germany x 239,000 — 125,000 
„ United Kingdom 126,000 16,000 
» United States 925 28,000 9,000 
„ Other countries 31,00) 19,000“ 

Total 443,000 243.000 


IMPORTS INTO PENANG. 


Electrical machinery.— 
From United Kingdom ... 91,000 


» Germany 41,000 
„ Denmark ... "m 5.000 
„ Other countries . 9.000 

Total 146.000 


* Holland, $7,000; and United States, $9,000. 


Engines, boilers and parts.— 


Inc. or dec. 


1! !+ 


| + 


+ 


Dollars. 
58,000 


200,000 


37,001 
21,000 


11,000 


27.00 


decreases. 
IMPORTS INTO SINGAPORE. 
1913. 1914. Inc. or dec. 
Dollars. Dollars. Dollars. 

Telegraph and telephone materials.— 

From United Kingdom 124,000 145,000 — 579,000 
» Belgium 37,000 3,000 — ,000 
» Germany " o, 1000 — 4,000 
„ Other countries 9,000 10,000 + 1,000 

Total 775,000 159,000 — 616,000 

Tramway and railway materials. — 

From Belgium 71,000 65,000 — 6,000 
„ Germany oe 8,000 6000 — 2,000 
» United Kingdom 99,000 200,000 + 101,000 
„ Other countries 3,000 6,000 + 3,000 

Total 181,000 277,000 + 96,000 

Electrical. machinery.— 

From United Kingdom 409,000 209,000 — 200,000 
„ Germany 40,000 17,000 — 23,000 
„ Italy 5,000 6,00 + 1,000 
„ Sweden 4,000 3,000 — 1,000 
„ Belgium s 1,000 1,000 — 
„ United States 6,000 8000 + 2,000 
„ Japan - 1,000 2,000 — 5,000 
„ Other countries 16000 17,000 + 1,000 

Total 488,000 263,000 — 225,000 


From United Kingdom 657,000 328,000 — 329,000 
„ Germany 16,000 5,000 — 11,000 
„ Belgium is 5 61.000 2,000 — 59,000 
„ United States m 24,000 16000 — 8,000 
„ Other countries . 30,000 107,000“ + 77,000 

Total x 8 788,000 458,000 — 330,00) 
* Australia, $60,000; and Netherlands, $39,000. 

Machinery, other (except sewing machines).— 

From United Kingdom 158,000 183,000 + 05 (000 
» Belgium p ds 6,000 000 — 3.000 
„ Germany pis kaa 10,000 10,000 === 
„ United States те 2,000 16,000 + 14.000 
„ Other countries 9,000 | 18,0000 +. 9,000 

Total 185,000 | 230,000 — 43,000 

Lamps and lampware.— 

From Austria 1,000 — — 1.000 
„  belgium 3,000 2,000 — 1.000 
„ Germany 65,000 7,00 — 38.000 
» United Kingdom 60,000 36,000 — 24 (00 
» Other countries 6,000 6,000 EN 

Total 135,000 71,000 — 64 (ки! 

Telegraph and telephone matertals.— 

From United Kingdom 14,000 1000 - 13.00 
„ Other countries 3,000 aS = 3.000 

Total 17,000 1000 - 16,00 

Tramway and railway materials.— 

From United Kingdom 4,000 13.000 + 9.010 
„ Belgium 1,000 8000 + 7.00 
„ Holland 4.000 — — 4.000 

Total 9,000 | 91,000 + 12.000 
IMPORTS INTO MALACCA. 

Telegraph and telephone materials.— | 

From United Kingdom 20,000 12,000 — н! 

Engines, boilers and parts.— 

From United Kingdom 1,000 — — 1.00 

Machinery, other (except sewing machtnes).— 

From United Kingdom 116.000 37.0000 — 19,000 
„ Other countries 18,000 10.4) — S. UU 

Total 134,000 47,000 — 57,000 

Tramway and railway materials.— | 

From United Kingdom ... == 3,000 + 3,000 


N.B.—Dollar = 2s. 4d. 
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WAR ITEMS. 


Trading with the Eenmy.—Lord Halsbury's Bill on 
Companies of Enemy Character” passed the Com- 
.mittee stage in the House of Lords on December 16th. 
The Lord Chancellor intimated that the Government 
did not propose to take any part in the Committee 
stage of the Bill. He said that the ition of com- 
panies in this country which were of a predominant 
enemy character, strange and unusual though it might be, 
was a position which, so far as the war was concerned, could 
produce no evil results. It might well be that when hostili- 
ties were ended the whole matter ought to be put upon a 
sound and reasonable foundation. The position of these 
companies had been carefully regulated by legislation since 
the war began, and the Bill of the noble Earl did not really 

o so far as the existing provisions of the Trading with the 
Enemy Acts. One thing was plain, and.it was that, so far 
as it was possible to prevent trading in this country by a 
company of an alien character which was hostile to the in- 
terests of this country, there was full power already existing, 
and no one suggested that that power had not been made 
use of by the Board of Trade. In these circumstances the 
Government did not propose to take any part in the Com- 
mittee stage of the Bill. Lord Halsbury entirely repudiated 
the notion that there was no harm in alien companies carry- 
ing on business and earning dividends in this country while 
the war was going on. t was not common sense. He 
‘should certainly proceed with the Bill, and he hoped their 

‘Lordships would carry it. It was perfectly outrageous. 


What would be said in Berlin if an English company, under ' 
the pretence of being a German company, was allowed to: 


carry on business there? He thought he knew what would 
happen. The Marquis of Lansdowne said that he was 
assured that no steps had been taken either in Germany or 
Austria to prevent the trading in those countries of com- 
panies which were British in their character. 
The House of Commons considered the Trading with 
the Enemy (Extension) Bill in Committee on 15th inst. 
In reply to the discussion that occurred, Lord Robert 
Cecil said that the Government position was that only 
those firms ought to be allowed to carry on business 
whose business it was in the national interest to allow 
to continue. A member had moved an amendment that 
the Act itself, and not the Executive by Royal Procla- 
mation, should insure the prohibition of trading with enemies 
whether in neutral countries or in this country. Lord Robert 
said that a Bill on those lines would be totall unworkable. 
** To merely strike out all German traders in South America 
and other countries, Where German traders were closely 
intermixed with our own, would inflict a very severe injury 
upon the trade of this country. It would very largely 
diminish our export trade and throw it into neutral hands; 
The object was to five this country an advantage by injuring 
German trade. What they wanted to do was to strike out 
those German firms which were worked as German firms 
and as part of the German organisation. They must also 
have the power to put on the black list neutral firms doing 
German trade vel not technically of German nationality. 
That was why the words ‘enemy association’ had been 
introduced.“ 
In the House of Commons on the 16th inst. the Trading 
with the Enemy (Extension) Bill was under further con- 
- sideration in Committee stage. Sir J. Simon said that the 
intention of the Under-Secretary for Foreign Affairs in in- 
troducing the Bill was to make provision solely for cases 
arising in foreign countries, but it had been pointed out that 
the language of the Bill was consistent with its application 
to similar cases in our own country. He had consulted the 
Board of Trade and the Law Officers, and he urged the 
Committee to agree to confine the present Bill to its original 
purpose, the Government undertaking to make provision at 
once in a separate measure to meet the point raised by the 
amendment. As far as this Bill was concerned, direct 
methods of attacking a suspected firm were not possible. 
That was the reason why they should make this Bill apply 


only to the foreign cases, and he would make that clear by 


. an amendment. At the same time, the Committee should 
have the definite assurance which some members were ask- 
ing, and he would outline the proposal the Government were 
. prepared to present. He was not at all prepared to take the 
view that nothing had been done by existing legislation, and 
he still held the view that in a g many cases the existing 
practice of appointing controllers and inspectors was the 
right one. But that was no reason why, if there were cases 
that ought to be dealt with in different way they should not 
take power to do so. At present there was no specific power 
. in any Department of the Government to deal with one of 
those suspected firms bv the method of closing it down or 
winding it up, What he was going to suggest was this. 
Let them, in the shortest possible time, by an independent 
Bill. amend the law which at present empowered the Board 
of Trade to secure the appointment of a controller or to 
appoint inspectors in order that a suspected Боле might 
be carried on under supervision. Let them add new powers 
so that the Board of Trade might, by some proper person 
and in a proper case, where the national interest required it, 
. instead of authorising: the business to go on, make provision 
` for the business to stop. He was not now using technical 
language, but the substance of the thing was that we should 


add to our existing powers the power, where the national 
interest required it, of securing by order that a given under- 
taking suspected of enemy association might be stop from 
carrying on business. The other night Lord R. il laid 
down in a single sentence what he thought the principle 


. ought to be, and what he (Sir J. Simon) was now saving 


Was intended to be in strict accordance with that principle. 
He assured the Committee that the matter was in an ad- 
vanced state, although not many hours had elapsed.. He 
had consulted the President of the Board of Trade, and they 
were entirely at one as to the principle. There would be a 
consequential proposal in the form of an amendment pro- 
viding that the present Dill did not by its phraseology over- 
lap the ground he had suggested they should occupy by 
means of the new Bill. "—('* Times ” report). 

Sir H. Dalziel said the Committee was greatly indebted 


to the and hon. gentleman for the plain statement he had 


made, which he thought was of a very satisfactory character. 
The Government had at last recognised that there was a 
serious danger to be dealt with in this country, and that 
immediate action was necessary. He imagined the distinc- 
tion that would be drawn between companies would be in 
the case where a German company was doing anything to 
help us to win the war, for example, as some of them were, 
by making munitions of war. In that case he would say 
that under proper supervision the compahy ought to continue. 
Mr. Butcher said that the right hon. gentleman's announce- 
ment would give great satisfaction throughout the country, 
because the public had been somewhat alarmed at the extent 
to which German firms had been allowed to trade. In the 
circumstances, he withdrew his amendment. 

The title of the Bill was altered to the ** The Trading with 
the Enemy (Extension of Powers) Bill," and the third read- 
ing was agreed to. 

In the House of Commons on Monday the Prime Minister 
was asked whether, in view of the fact that German com- 
panies had branch companies in neutral countries controlled 


. by the parent boards, such branch companies being able to 


trade with Great Britain and being outside the operation of 
British laws, and the Germans were thus still exploiting our 
market, the freedom of which had enabled them to make 
war upon us, he would reconsider his decision not to give 
facilities to Lord Halsbury’s Bill. Mr. Asquith, in reply, said 
that the Bill recently introduced by His Majesty’s Government 
gave full power to proclaim any person or body of persons in 


a neutral country with enemy associations as an enemy, and 


to prohibit trade with such person or body of persons. He 
did not see how the adoption of Lord Halsbury’s Bill would 
give wider powers in this direction. 

The President of the Board of Trade, replying to other 
questions on the same day, said that the new Trading with 
the Enemy Bill was being drafted, but that he could not 
yet fix a day for its introduction. He was not aware that 
any promise was made as to whether it would be introduce 
before the adjournment. . It would be before the end of the 
session. The drafting was well forward. 

Sir J. Lonsdale, on the 16th inst. (says the Times). 
asked in what English statute it was provided that an enemv 
living in a neutral country was for belligerent purposes 
treated as a neutral, and that consequently it was no offence 
for a British subject to trade with a German firm in neutral 
countries. Lord Robert Cecil, in reply, said that he was not 
aware that the matter had been dealt with by statute. The 
principle had been established by a long series of decisions 
in the Law Courts of this country. 

German Confidence in the Future.—At the general mect- 
ing of the Haspe Steelworks, the President, Herr Klockner, . 
said that although the world war had now lasted almost a 

ear and a half, Germany's trade and industry were still 
olding their own. The nation's industries were supplied 
for a long time ahead with everything that was necessarv 
for carrying on the war as well as with the commodities 
needed for the arts of peace. The demands from neutra! 


countries for pig and bar iron were considerable, and ensured 


lenty of work for the winter. The prospects of the iron 
industry were still very favourable. What the position 
would be after the war no one could say for certain. Monev 
would be dear, he feared, but that would check over-specu- 
lation. Money was international, and after the war it would 
find its way back from the centres where it was now accu- 
mulating to those where it could be placed with confidence. 
Germany's prospects for future export trade continued to be 

ood. England had so far not captured any neutral markets. 
Nhe British works had no opportunity of exploiting the trade- 
war; they had enough to do at home. That also seemed to 
apply to America if, as reported, the Steel Trust was retiring 
from export business owing to pressure of home-work. As 
a result of the gradual depletion of the large stocks in all 
oversea markets, a demand would set in for which German 
might successfully compete after peace was restored. Her 
friendly relations with South America entitled her to entei- 
tain the best hopes from that quarter.—** Ironmongcr. 7 

A Santiago Rumour.—-.\ telegram from the correspondent 

of *%* La Prensa’ et Santiace de Che . Rus 

are in Circulation to the effect taat tae Britian Govcrzninent 
proposes to confiscate the tramway and electric light com- 
panv of Santiago, on the ground that the capital is German 
and the board is domiciled in London. The matter, how- 
ever, appears to be a difficult one as the arrangements would 
have to be conducted diplomatically and judicially in а 
neutral country. "—'* Review of the River Plate.“ 
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Recruiting Notes.—Out of the total staff of the Isle of 
Thanet Electric Tramways & Lighting Co., Ltd., 66 enlisted 
for active service. Of these, one died of wounds in the 
Dardanelles, and one was accidentally killed in France. Of 
the remaining staff, 93 cent. of those of eligible age 
(including the manager, 
selves for attestation under Lord Derby's scheme. 

The number of employés attached to the Aberdeen Corpora- 
tion Tramway Department, who attested under the Derby 
scheme, was 117—practically all the eligible staff. Twenty- 
eight of the staff of the Electricity artment also enrolled. 
Twenty-six men from the Electricity Department are already 
serving with the Colours. 

Mr. Dugdale, manager of the Oldham Corporation Tram. 
ways, mentioned at a meeting of his committee on the 16th 
inst. that he had written to the two local M.P.'s asking them 
to support the effort now being made to secure the inclusion 
of tramway employés in the amended Munitions Act. Eleven 
men formerly employed by the department have been killed 
оп active service, 


Appeal to Derby" Recruits.—General Sir Н. Sclater, 
Adjutant-General of the Forces, has approved of the offer of 
the Central Association of Volunteer Training Corps, on 
behalf of affiliated Corps, to train men enlisted under Lord 
Derby’s scheme but not called up, and this approval has also 
been endorsed by Lord Derby. The Commandant and 
officers of the Post Office Engineering Volunteer Training 
Corps cordially invite all men who have enlisted in the Royal 
Engineers under the group system to take advantage of 
the facilities afforded for acquiring preliminary training in 
the work of signal companies. The Corps possesses techni- 
cal equipment which is practically equivalent to that used 
by the Regular Forces for air line, telegraph, field telephone 
work, and flag signalling. Times of drills are arranged so 
as not to interfere with the regular occupation of those 
joining up. Any application for enrolment or attachment in 
the Post Office Engineering Volunteer Training Corps should 
be addressed to the Adjutant, Mr. G. F. 
Queen Victoria Street, Е.С. 


Fire Brigades and Enlistment.—The British F ire Preven- 


reston, 144a, 


tion Committee, having received inquiries as to the position 


of firemen who have enlisted under Lord Derby’s scheme, 
has submitted the question to the War Office, and states 
that there is no exemption for firemen of private fire brigades 
employed by individuals or companies in their own interest. 
Their employers have the usual right to appeal as to group 
to the local tribunal accorded to all firms who may desire 
to urge that individual employés are indispensable. Where 
private fire brigades are connected with establishments en- 
ga on Government work and are understaffed owing to 
enlistment, substitutes should be promptly trained from 
among their employés not eligible for enlistment, including 
"where necessary women, who have been found most helpful 
in several of the private brigades. 


New Lighting Rules.—New orders have been issued relat- 
ing to lights on vehicles and street lighting, under the 
Defence of the Realm Regulations. Sidelights have to be 
further reduced in large towns in the Eastern Counties, and 
the Order contains an illustration of a thin perforated metal 
or cardboard disk for fitting over or inside the front glass 
of electric and acetylene lamps. In regard to street lighting, 
and the lighting of shops, houses, etc., the Orders are 
amended, the amendments, according to the *'' Times," 
chiefly being of a minor character, and embodying the ex- 
perience gained during the past half-year by the naval and 
military authorities and the police. | 


Prohibited Exports.—The export of material for wireless 
telegraphy is prohibited to all destinations other than British 
possessions and Protectorates. : 


BUSINESS NOTES. 


Patent Notices, —Mxssngs. HEENAN & FROUDE, LTD., 
have applied for the restoration of Patent No. 24,949, of 1910, 
. granted to themselves and Fred. Harrison for Improvements in 

Dynamometers,” | 
| Application has been made for the restoration of Patent 
No. 27,805, of 1908, granted to Wilfrid Briggs for Improvements 
in or relating to brakes for motor-driven road vehicles." 


Dissolutions and Liquidations.—Parana POWER 
SYNDICATE, Ltp.—This company is winding up voluntarily, with 


Mr, L. Maltby, 5, London Wall Buildings, E. C., as liquidator. А. 


meeting of creditors is called for December 30th. 

"ÀPPARATUS AND ACOESSORIES, LTD.—A meeting is to be held on 
January 29th, at Balfour House, E.C., to hear an account of the 
liquidation. 

HERBEBT LEWIS & FLETCHER, consulting engineers, St. Mary 
Street, Cardiff.—Meesrr, H. D. W. Lewis and R. H. Fletcher have 
dissolved partnership. Mr. Fletcher will attend to debts, 


Ir. J. A. Forde) presented them-. 


SourH WALES ELECTRIC WELDING Co., electric welders, Glan- 
tawe Chambers, Wind Street, Swansea.—Messrs. Е. W. Bowen and 
T. J. Lewis have dissolved partnership. Mr. Bowen will attend to 
debta and continue the business. | 


Catalogues and Calendars. — Messrs. JoHw J. 
THORNYCROFT & Oo., LTD., of Caxton House, Westminster, London, 
S. W., have issued a wall calendar, with monthly slips for 1916. 
Pictures in colour show a British war vessel, a motor-boat, and а 
motor lorry. 


and reflectors for half-watt lamps, cluster fittings, semi-indirect 
fittings, ‘‘ Marbella opal reflectors, Goliath screw and Benco 
lampholdere, and a number of half-watt accessories. The opening 
pages contain certain illuminating data. Two small folders have 
also been issued dealing with Marbella opal reflectors, and semi- 
indirect fittings. An accompanying "addenda " sheet indicates 
in tabular form the advances in prices that have taken place owing 
to war conditions 

EDISON & Swan UNITED ELECTRICO LIGHT Co., LTD., Ponder's 
Eud.—Leaflet No. L3,194, describing and giving prices of their new 
" Pointolite" high efficiency tungsten lamp, which was recently 
particularised in our pages. Its application for optical purposes is 
shown and instructions for use are given. A new 10-page illus 
trated pamphlet (No. F 56,814) has been issued, giving prices of 
Royal Ediswan drawn-wire filament lamps for many voltages 
and candle-powers, and in various shapes and sizes of bulb; 
also Downlite " lamps and drawn-wire filament half-watt lamps. 
Customers can have quantities of the list overprinted. 

LAWRENCE PATENT WATER-SOFTENER AND STEBILIZEB Co., 
LTD., Parliament Mansions, Victoria Street, London, S.W.—Leafiet 
briefly describing their combined water-softener and heater. 

THE ELECTRIC CONSTRUCTION Co, LTD. of London and 
Wolverhampton, have sent us one of their Letta's vest pocket 
calendars and diaries for the New Year. Itis in the customary 
convenient form and contains an insurance coupon, | 
. LONDON AND БВпаву ENGINEERING Co, LTD., 36 and 37, 
Queen Street, London, E.C.—Six-page illustrated price list of 
“White Star” drawn-wire metal-filament lamps, and “ Rugby” 
carbon filament and radiator lamps. 


Trade Announcements,—MeEssrs. MAGIC APPLIANCES? 
LTD., have removed to 159, Westminster Bridge Road, London, S.E- 
FRE New Destructor Co., LTD., have this week removed to 
Walter House, Bedford Street, Strand, London, W.C. Telegrams: 
“ Destructor, Westrand, London“; Telephone No.: Gerard 1840." 
MR. ALAN WILLIAMS has recently removed to larger offices at 
5, Chancery Lane, W.C., where he will continue to represent the 
Anderston Foundry Co., Ltd., and the British Electric Plant Co., 
Ltd,, and will carry on his electrical and general engineering busi- 
ness. Telephone No.:: Holborn 2367”; Telegrams: “ Aln 
Fleet, London.” 


Bankruptcy Proceedings.—Prroy Isaac RAPHAEL, 
described as of 30, Connaught Street, Hyde Park.—An application 
for an order of discharge was made last week to Mr. Registrar 
Brougham, at the London Bankruptcy Court. According to the 
Official Receiver’s report the applicant failed in April, 1914, with 
provable debte £7,523, and no assets whatever. In Ostober, 1918, 
he met a Mr. Matthews, the proprietor of an invention for a wire- 
leas telephone, to exploit which he had formed a syndicate. The 
bankrupt provided £934 for the purposes of the syndicate, but the 
Postmaster-General refused to allow a demonstration to be given 
of the wireless telephone, with the result that the syndicate went 
into voluntary liquidation after possession had been taken by 
the debenture-holders, The discharge was suspended for two 
years. 


Book _Notices.—‘“ Journal of the Institution of 
Electrical Engineers.” Vol. LIV. No. 252. December 15th, 1915. 
London: E. & F. N. Spon, Ltd. Price 8s. 6d.—This issue oon- 
tains the following papers: Some Difficulties of Design of 
High-Speed Generators,” by Prof. A. В, Field; “Wave Shapes of 
4. 0. Generators under Steady Short-Circuit Conditions,” by Mr. 
A. E. Clayton; and inaugural addresses, by Messrs. P. V. Hunter 
and Н. Н. Wrizht. 

“Principles of Direot-Current Machines.” By A. В, Langsdorf. 
London: Hill Publishing Co. Price 12s. 6d. net. 

“The Electric Railway.” By A. Morris Buck. London: Hill 
Publishing Co. Price 12s. 6d. net. 

Wireless Telegraphy.” Ву Dr. J. Zenneck, translated by A. E. 
Seelig. London: Hill Publishing Co. Price 17s. net. 


Holidays and Stocktaking.—The Siemens Lamp and 
Supplies Department, 38-39, Upper Tham^s Street, E.C., will close 
down this evening (Friday), until Wednesday morning next. The 
department will also be closed on Thursday, Friday and Saturday, 
December 30th and 31st, and January Ist, 1916, but. in order to 
meet customers’ urgent requirements, the counter will be open on 
Wednesday and Thursday, the 29th and 30th inst. 

Tae British Тномвох-Ноовтон Co, LTD., announce that, 
owing to the Christmas Holidays, Mazda House will be closed on 
Saturday and Monday next, and, for the purpose of stocktaking, on 
Friday, December 31st, and Saturday, January ist. The counter 
will, however, be open for business on Friday, December 31st, 
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LIGHTING AND POWER NOTES. 


Argentina.—Za Nacion states that the Government 
of the Province of Buenos Ayres has definitely resolved to erect a 
pov house for the generation of electricity in the San Martin 

ark, at La Plata, for the purpose of supplying electricity for & 
portion of the publio lighting of the City of Ls Plata, including 
Government offices and buildings, at lower rates than those now 
charged by the local lighting oompany. Ке 

It is also stated that the Government intends electrifying the 
La Plata Railway. 

The Government of the Province of Baenos Ayres has authorised 
the Municipal Commissioner of Mar del Plata to enter into an 
arrangement with the Compania de Electricidad de la Provincia de 
Buenos Ayres, for the payment of overdue accounts. The amounts 
are to be paid by the Provincial Government in instalments of 
$10,000 m/a. in the months of April and October of each year 
until extinction, with interest at 7 per eent. per annum.— Review 
of the River Plate. 


 Barnsley.—The Electrical Distribution of Yorkshire, 


Ltd., has agreed to the Corporation supplying electricity to residents 
in Mount Vernon Road, outside the borough boundary. 


Brighton.—PRICE IwcREASE.—Last week the T.C. 
considered the Electricity Committee's recommendation that the 
flat rate of 41d be increased to 5} l.; that the special tariff for arc 
lamps, advertising signs, and large shope, taking a minimum of 
15,000 units per annum, the special charge for hotels, public houses 
and piers taking more than 20,000 unita, and the special charge to 
theatres and other premises taking 20,000 units per annum be 
abolished, and that the charge for electricity supplied to all 
premises be the flat rate of 54d. per unit ; that the flat rate of 54d. 
per unit for electricity supplied outeide the borough be increased 
to 64d. per unit, and that the charge for electricity supplied to the 
tramways undertaking be increased from l'3bd. to l'4d. per unit, 
and that the increase take effect at the expiration of the current 
quarter, In moving the adoption of the fecomuiendetion the 
chairman of the Electricity Committee stated that the reason for 
the increase was the unprecedented increase in the price of coal. 
The old charges were based on their being able to get.coal along- 
side the wharf at 148. or 158. a ton, but to-day they had to pay 
48a, 9d. per ton. The engineer's report for the first six months of 
the year showed a logs of over £9,000, partly owing to the 
increased price of coal and also to the falling off of consumption. 
The supply to private consumers alone dropped by half a million 
units, and the falling off in consumption was still growing, and 
was expected to be greater during the next few months. After 
considerable discussion the recommendations were referred back 
with inetructions to the engineer to submit a report on the subject 
ognar with the Committee's recommendations.— Susser Daily 

ews. 


Canada.—It has recently been announced that the 
hydro-electric rates will be substantially reduced throughout the 
province of Ontario in the coming year. ves 


Carnarvon.—<As the Memorial Association declines to 
take current to the value of 480 per annum for 10 years, the T. O. 
has decided not to entertain the offer of the National Electri ) 
Construction Co., Ltd., to extend the mains between Bryn Helen 
and Bryn Seiont, at a cost of £416. It is understood that the 
Memorial Association proposes to supply its needs by putting down 
its own plant, 


Chester.—The Electricity Committee has decided that 
it cannot acoede to the application of Мевзтв. Brown & Oo. (Chester), 
Ltd. for a reduction in the price per unit for all power used over 
600 units per quarter. The firm stated that owing to supplying 
electricity free of cost for certain purposes its registered con- 
sumption had increased 50 per cent. upon its previous normal 
requirements. j 

The Tradesmen's Association has forwarded a resolution of pro- 
test against the increased charges for electricity to the Corpora- 
tion, and the Town Clerk has been instructed to reply that the 
increase is necessary on account of the higher costs of fuel and 
other things, and that the charges would have been higher still but 
for the efficient operation of the hydro-electric works. 


Chichester.—Price INCBEASE.—The Electric Supply 
Co, has advanced the price of current by 1d. per unit. 


Coniston.—E.L. ScurwxE.— The P.C. has consented to 
the erection of certain overhead aud underground mains in ocon- 
nection with the E.L. scheme, but has recommended the insertion 
of & clause in the sgreement with the promoters, giving the 
Ulveraton R.D.C. the option of purchasing the undertaking at 
certain periods. The lat er body. has referred the question of an 
agreement back for further consideration, it, being thought that it 
тас be preferable to have the scheme carried out under а prov. 
order, 


Continental.—Rvussra.—A movement is on foot at 
Petrograd, on official initiative, to reduce the consumption of 
electric current for lighting in the theatres, restaurants, moving 
picture houses, &c. The ground of the proposed reduction is 
oarcity of fuel. 


Coventry.—The T.C. has informed the Standard Motor 


Co., Ltd., that it is unable to supply electricity for power and light 
to a factory it is proposed to erect just outside the city boundary. 
Having applied for the electricity undertaking to be declared a con- 
trolled establishment, the T.C. has been informed that at present 
it is impossible to accede to the request, as the industry is not one 
which is inoluded in the definition in Sec. 3 of the Act. 


Glasgow. — ELECTRICITY SHOWROOM DEMONSTRA- 
TIONS.—The Corporation electricity department has commenced a 
ser'es of daily cookery demonstrations at the new showrooms in 
Sauchiehall Street, a varying menu of several courses being pro- 
vided. A neat folder is being issued illustrating the new premises 
in euch manner that the recipients can scarcely mistake them. 


Great varmouth.— NEW Tarirrs.—The Т.С. has 
decided that after December 318 the price of electricity for 
lighting purposes shall be 6d. per unit for the first 3,000 unite, 
and Ба, per unit for all in excess of that quantity used during apy 
year ending March 31st, and 6d. per unit net for churches, chapels, 
hospitals and schools.— Yarmouth Independent. 


Halesworth.—E.L. SoggwE.—The U. D. C. has decided 
that it will not place any obstacle in the way of the proposed 
scheme for the supply of electricity by the Halesworth Electricity 
and Engineering Works. It is proposed to use overhead wires, 


Hanwell.—The District Council has refused to enter- 
tain the offer of the Metropolitan Eleotrioity Supply Co. to accept 
payment of its accounts rendered since the commencement of 
the existing police regulations, less a special discount of 15 per 
cent., and is to repeat the offer of settlement on the lines of the 
arrangement with the Brentford Gas Co. 


India.—A licence has been granted to the Municipal 
Committee of Amritear for the supply of electric energy for all 
purposes within the municipal area of Amritear. 


Kingswinford.—Strzer  LienrING. — The R.D.C. 
having askel for a reduction in the charge for public lighting on 
acoount of the restricted use of the lamps, the Midland E. L. 
Corporation has offered an allowance of £1 per lamp (the contract 
price being £2 14s. 6d. per lamp), the number of lamps affected to 
be limited to one-half of the present number installed. The Council 
has decided to negotiate for better terms for the ensuing six 
months. 


Kingston-on-Thames,—L.G.B. Inquizy.—On Decem- 
ber 15th an inquiry was held into the application of the Corpora: 
tion for sanotion to borrow 216,792 for the purposes of the 
electricity undertaking. The electrical engineer etated that in 
anticipation of the sanction to the loan £507 had been spent. 
The inspector pointed out the necessity of applying for sanction to 
excesses as they occurred, and not leaving them to accumulate. 
Such sanctions were being given by the Board every day. In 
reply to questions on the cost of coal and oil, the electrical 
engineer stated that for the complete year ended March 31st last 
the figures for coal worked out at 1°802d. per unit sold whereas 
the fuel oil was only costing 424d. per unit, The inspector 
pointed out that the sanction to the loan could only be obtained 
for extensions that were absolutely necessary, and it was finally 
decided to reduce the application to £3,682, the amount of 
18 months’ requirements, plus the excess expenditure,— Surrey 


Leeds.— SIX Montus’ WORKING.— The summary of 
accounts of the Corporation electricity undertaking for the half- 
year ended September 30th last, shows that 19,849 031 units were 
sold as against 18,626,358 units in the corresponding period last 
year. Street lighting and traction supplies decreased, but power 
units increased considerably. The total revenue amounted to 
£70,697, and the gross profit to £36,294, both figures being in 
excess of 1914. Capital contributions, however, amounted to 
£51,546 as against £45,239 in the previous year, во that for the 
six montha there was a deficit of £15,252 as against £11,686 in 
1914. The deficit is usual on the summer half-year, being, of 
course, much more than made up in the winter half. 


London.—IsurNGTON.—The Finance Committee of the 
B.C. has had under consideration the necessity for increasing the 
charged for electrical energy, i.e, that the existing prices 
should be increased either by 124 per cent. to include public 
lighting or by 15 per cent. if the charge for public lighting is 
excluded. For the year ending March, 1917, it was estimated that 
owing to the substantial increase in the oost of production, a very 
large deficiency would result if the present charges were continued. 
An increase of 15 per cent. would approximately meet such 
deficiency. 

PoPLAB.—LINKING-UP SCHEME.—The Electricity Committee of 
the T.C. has decided to adopt the draft agreement for giving effect 
to the proposals for linking up with the Hackney undertaking. Iu 
order to give effect to the scheme it will be necessary to lay mains 
from the Northern sub-station to the Hackney boundary ria 
Cadogan Terrace, at a cost of £2,000,and an extra £350 for the 
cost of k. H. T. panels and switchgear, including telephones and 
synchronising gear. The Finance Committee recommends the 
borrowing of the £2,000. It is intended to provide the £350 out 
of revenue. 

HAMMERSMITH.—The B.C. is to make application to the L.C.C. 
for sanction to the borrowing of £3,000 for mains, services and 
transformers for the electricity undertakin 
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L.C.C.—The Finance Committee recommends the Council to 
sanction the borrowing by the Islington B.C. of £985 for electrical 
pressure recording instruments; of £15,000 by the St, Pancras 
B.O. for the provision of a 5,000-Kw. turbo-generator, the B.C. 
having agreed to the acceleration of the repayment of the 12-year 


loans, and of £8,800 by the St. Marylebone B.C. for mains and 
house services. 


Luton.—STREET  LiGgHTING. — The Chief Constable 
thinks that the street lighting is too much restricted, and he has 
been empowered to make euch arrangements as he considera 
advisable for increasing and extending the lighting. 


Manchester.—The Electricity Committee has been 
informed by the L.G.B. that it may proceed with the acquisition 
of additional land required at Barton and Chorlton for the erection 
of the new generating station, and that a L.G.B. inquiry would 
not be necessary. 

COAL SHORTAGE.—Aocoording to the local papers a serious 
shortage of coal is in prospect for the electricity department. The 
latter is using about 4,500 tons of coal a week, but is only obtain- 
ing delivery of between 3,500 and 4,000 tons a week, the deficiency 
being obtained from its accumulated reserve which originally 
stood at 20,000 tons. It is stated that the collieries are not во 
much to blame for belated deliveries as the railway companies, 
and that unless the position improves the Government will have 
to take steps to ensure adequate supplies. 


Portsmouth.—PRICE IxcREASE.— The T.C. has decided 


that the charges for electricity for power, heating and lighting will 
be increased by 15 per cent., from the December quarter, 1915. 


Stafford,—PLaANT ExTENSION.—It has been reported 


to the T.C. that owing to the inoreasing consumption of electricity | 


it ів absolutely necessary to take measures to keep up the supply. 
The time has come when the Council cannot safely continue with 
the present plant, and the Committee, which has had the matter 
under consideration, hopes at the earliest possible moment to lay a 
comprehensive scheme before the Council. 


South Africa.—At a recent meeting of the Worcester 


(Cape Province) T.C., the electrical engineer reported that the lack of 


shipping from English ports was seriously interfering with the 
delivery of the plant for the lighting installation. He was afraid 
that the contractors would be unable to have the work completed 
before the end of January. 
Daring a recent lightning storm in Johannesburg, the overhead 
 high-tension wires were struck, and, as a result, the automatic 
switches at the central power station were blown out. A great 
portion of the town was in darknees for a short period, 


Thirsk.—Street LrcHTING.— Owing to only six of the 
74 public lamps having been used during the lighting season, 
in consequence of the lighting regulations, the. Sowerby P.C. 
has requested the E.L. Со. to grant a rebate from the contract 
account of £115. The company has pointed out that its working 


expenses are very little less than before the war, the only small 
saving being in fuel. 


Tynemouth.—The electrical engineer reports that in 
many cases the consumption of current by motors was very much 
less than was expected, and he recommends that the 14d. rate be 
not charged, unless the consumers, along with any lighting on the 
same service, take current to the value of £1 in a quarter. The 
Electricity Committee proposes to make a minimum charge of 5». 


per quarter in respect of supplies to garages, such amount to be in 
addition to meter rent. : 


West Bromwieh.—PnicE IwcREASE.— The T.C. has 
decided to inoresge the price of electricity by 15 per cent. to ordi- 


nary power consumers ; the question of the revision of the pre-war 
contracts is under consideration.— Birmingham Daily Post. 


Weymouth.—The T.C. has applied to the B. of T. 


and to the R.D.C. for permission to supply current to Radipole 
Manor, which is outeide the borough ares, 

Wisbech.— STREET Licurinc.—It was intimated at 
the December meeting of the Т.О. that the Electric Supply Co. 
had treated the Oorporation very liberally with regard to its 
charges owing to the lighting restrictions, 

Woodford.— Prov. ORDERS.— Both the London Elec- 


tric Supply Co. and the Periandra Syndicate have informed the 
U. D. G. that their applications for prov. orders for E. L. in the dis- 
triot have been deferred. 


~ 


TRAMWAY and RAILWAY NOTES. 


Ashton-under-Lyne.—Wacers ARBITRATION. — It is 
reported that the B. of T. arbitrator has made an award 
respecting the application of tramway employés in the service 
of the Corporation, the Stalybridge Joint Board, and the 
Oldham, Ashton and Hyde tramways, under which drivers and 


conductors will get an advance in wages of үй. per hour, and shed- 
men and cleaners 1d. per hour. 


Australia,—The annual report of the Commissioner of 
the West Australian Railways shows the financial result of the 
working of the Perth Government tramways for the year ended June 


80th, 1915 :—Reocepte, £114,021; expenditure, £78,346 ; interest 
charges, £23,931 ; leaving a net profit of. £11,742, equal to 2°2 per 
cent. on the purchase price.— Commonwealth Engineer. 

The annual report of the electrio tramway and lighting depart. 
ment of the Fremantle (W.A.) Council, shows tramway receipta 
amounting to £34,253, lighting receipts to £22,073, and a total 
income of £56,326, as compared with £55,386 in 1914, and £50,760 
in 1913. The working expenses amounted to £39,906, as against 
£41,039 in the previous year, leaving a gross profit of £16,419, as 
against £14,347 in 1914; after providing for interest on loan and 
bank interest, &c., there was a net balance of £10,055, which has 
been appropriated as follows: — Sinking fund, £2,850; loan 
redemption, £79; depreciation, £5,241; contribution to Fre- 
mantle and East Fremantle Municipal Counoile, £1,885. The 
number of car-miles run was 561,913; the passengers carried 
numbered 4,510,619; the average car revenue per car-mile was 
13 623., and the average fare paid per passenger, l'685d. The 
estimate of additional capital required for the year ending August 
16th, 1915, is as follows :—Additions to power-houee plant, £16,073: 
tramway extensions, less loan funds already raised, £1,050 ; tarn- 
out at railway station, £215 ; rolling stock, two bogie cars, 24,000; 
lighting 'mains, transformers, meters, &c., £1,662 ; total, £23,000. 
The total number of consumers connected to the mains of the 
electricity department was 1,442, as against 1,201 in 1914, and 
987 in 1913.— Com. Engineer. 


Birmingham.—At the adjourned inquest on the three 
victims of the tramway accident which occurred last month, а 
verdiot of accidental death was returned, the jury holding that the 
driver misjudged the distance for the application of the brekes, 
А В. of T. inquiry has also taken place, Mr. Dickinson, engineer 
to the tramways department, expressing the opinion that the car 
was travelling at too high a speed, and that the magnetic brake 
was too fully applied, otherwise at the stated , and with 
unlocked wheels, it should have passed the curve safely instead of 
running off, : 


" Burnley.—Exciting scenes were witnessed in Church 


Street, on December 16th, a defect developing in the electric cables 
and making the road alive. As a consequence, several horses, 
pedestrians and dogs received shocks of a more or less violent 
nature. Fortunately, the voltage was not sufficient to inflict 
in jury, those affected suffering mostly from fright. 


Canada. It is stated that the Ontario Hydro-Electric 


Commission may possibly purchase all the Ontario electric railway 
lines owned by Messre. MacKenzie & Mann. 

The proposed Hydro-Electric railway between Toronto and 
Guelph has been endorsed by 15 municipalities interested in the 
project. \ 


Continental.—GrRMany.—It is stated that the Berlin 
Tramway Co, is compelled not only to employ women as con- 
ductors, but also as drivers, owing to several hundred male drivers 
having been called up for army service. Many people are pro- 
testing against the employment of women and threaten to boycott 
the women-driven trame, as they consider the system will be 
fraught with danger. 


Edinburgh.— Mr. J. M. Dick Peddie, a director of the 
Edinburgh and District Tramway Co., replying to critics who 
assume that the fact of the city having a cable car system is 
entirely due to the company, says the cable system was the deliberate 
selection of the Corporation under the advice of one of the moat 
noted electrical engineers in this country, who decided for the 
cable owing to the peculiar conditions prevailing in Edinburgh. 
Continuing, he said when the system was controlled by the 
Corporation, there might be a considerable reduction in fares, 
but: then the Corporation would not have to pay £113,000 a year 
in rent, and a Corporation was always in the happy position, when 
it embarked on a commercial undertaking, that if it were run at a 
loss it could always fall back on the ratepayers to make up the 
deficiency. | 


Halifax.—The Tramways Committee of the T.C. is 
experimenting with a Ford delivery van, but considerable opposi- 
tion has been shown in the Council in respect of the purchase of 
this vehicle on the grounds of the great antipathy which Mr. Ford 
has shown to Great Britain, The Tramways Committee has, asa 
result, withdrawn its recommendation in favour of purchase.— 
Commercial Motor, 


Hull.— SPEED Repuction.—The Tramways Committee 
has decided to reduce the speed of cars by about one-half during 
the darkness of the morning and evening. 


Hyde.—The proposed through running of cars from 
Manchester to Hyde formed the subject of an interview which the 
town clerk had recently with Mr. J. M. McElroy, manager of the 
Manchester tramways department, and the latter stated that the 
Corporation would be prepared to run a service of cars to Hyde 
Market Place, either taking a lease of the portion of the Hyde 
tramway from the boundary to the Market Place, or undertaking 
the running on terms. The Stalybridge Joint Board has айо 
made suggestions for using the Hyde tramway, and the Hyde Cor- 
poration has decided to ask the Board to appoint a deputation to 
confer on the basis of one of the proposals that the Board should 
act as the running authority of the Hyde tramways on terms to 
be arranged. pun 


Ipswich.—ELectric VEHIOLE.—The Ipswich Industrial 
Co-operative Society has, we learn, ordered a 23-ton electric motor 


delivery van of the "Orwell" type from Messrs. Ransomes, Sima 
and Jefferies, Ltd., of that town. | 
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London.— L. C. C.— WoRkwEN's FaRES.—The High- 
ways Committee has decided that ordinary fares shall be charged 
on oars scheduled to arrive at or leave the Centra] London termini 
up to 3.30 a.m. Under this arrangement ordinary fares will be 
charged only on the cars specially run as all-night cars, and the 
fares on cars starting on service as workmen's cars will not be 
affected. 

Women conductors commenced their duties on Monday morning 
last on the L. OC. C. trailer-cars on the South London sections, and it 
5 anticipated that the innovation will shortly be extended to other 

istricts. 

The B. of T. has ordered that the time limited by the Central 
London Railway Act, 1918, for the compulsory purchase of lands 

"T easements shall be extended for one year from August 15th, 
1916. 


Manchester.—The Backlow Council, which recently 
refused to renew the licence to the Manchester Corporation tram- 
way department for the running of motor-'buses into the village 
of Northenden, has now renewed the licence, following local 
protests. 


New Zealand,—The report on the working of the 
Christchurch electric tramways for the year ended March 31st last, 
shows receipts amounting to £142,911, and expenses to £78,072 ; 
after deducting intereat and sinking fund and reserve fund charges, 
the net surplus amounts to approximately £10,000 ; the number of 
car-miles run was 2,271,996 ; the passengers carried were 16,828,269, 
and the average revenue per car-mile 15 099d. The operating 
expenses have been reduced during the year by ‘261d. per car- 
mile. The report states that an agreement has been entered into 
with the Government for the purchase of power from the Lske 
Coleridge hydro-electrio station, and it is anticipated that when 
this supply commences, probably in March next, power costs will 

doe reduced.— Commonwealth Engineer. 


Northampton.— FEMALE LABOUR.— Women conductors 


were introduced upon the Corporation tramways on Monday last. 
For some time females have acted as conductors of local motor- 

"buses. | 

Oldham.—The municipal car service is to be entirely 

stopped on Christmas Day, this decision having been arrived at in 

spite of some opposition on the part of members of the Tramways 

Committee. 


Rochdale.—RESTRICTED ~Servics. — The Tramways 


Committee has adopted a recommendation of the general manager 


that the car service be curtailed each evening except on Saturdays 
and Sundays. 


Salford.—WomEN Drivers.—The Tramways Com- 
mittee has under consideration the employment of a certain 
number of women car drivers. The female conductors have stood 
the severe weather lately prevailing very well indeed, the per- 
centage of absences through sickness having been below that 
of the men. 


South Lancashire.—A number of women conductors 


made their first appearance last week on various routes of the 
South Lancashire Tramway Co.'s extensive system. 


Tynemouth.—The Parliamentary Committee has 
resolved to empower the Borough surveyor to engage the services 
of an expert to consult with as to the condition of the Tynemouth 
Oo. 's саге and tramways. 


Walthamstow.—The Commissioner of Police has 
advised the Tramways manager that it would be inadvisable to 
provide flash lamps for the use of conductors on tramcars. 
Accordingly no further action is to be taken in the matter. 


TELEGRAPH and TELEPHONE NOTES. 


Russia. — On November 25th, at the Circuit Court 
(says a Petrograd paper), the trial tock place of a well-organised 
band of thieves who specialised during the whole year 1913 in 
cutting down telegraph wires. The band numbered 14, with a 
certain Bogdanoff at the head asorganiser, and included carmen, 
buyers, &c. Only skilled electric wiremen undertook the cutting, 
these having been in the employment of the 1886 company." 
All of them were between 16 and 23 years ofage. They carried 
out in all 40 thefts of copper wire, valued at over 8,000 roubles. 
This case is typical of quite a number that occupy the attenticn 
of the Russian police from time to time. 


The Pacific Cable.— The report of the Pacific Cable 
Board for the year 1914-5 shows that the traffic receipts were 
£221,280 ; other sources of revenue brought up the total income 
to £225,045. The expenditure, including £32,100 paid to the 
renewal fund, amounted to £116,359, leaving a surplus of £78,686. 
Interest and sinking fund requirements totalled £56,601, so that 
the balance to be provided by the Imperial and Dominion Govern- 
ments was £7,915, a sum which is less than last year's figure by 
£12,035. The net traffic receipts exceeded those of the previous 
year by £25225; there was a decrease of traffic at ordi 
tariffa, but the deferred traffic showed an inorease of 599,879 words, 


and the week-end traffic rore from 326,920 to 1,074,252 words, ~ 


The interruption of the Fanning Island cables caused the suspension 
of international traffic for two months, resulting in a loss of 
revenue exceeding £50,900; this loss was more than compensated 
for by the increase of traffic resulting from war conditions. 

The expenditure showed an increase of £14,065, due almost 
entirely to the war. The renewal fund on March 31st, 1915, was 
valued at £163,964 investmenta and £56,282 cash, in addition to 
cable valued at £51,292. 

A fault occurred near Norfolk Island on August 18th, 1914, due 
to rock chafe, and in repairing it the cable in the vicinity of 
the fault was found to be extensively corroded, necessitating 
the renewal of several miles. On September 7th, as reported in our 
columns at the time, the German oruiser Nürnberg wrecked the 
station at Fanning Island and cut the cables. On September 22nd 
the staff at Fanning suoceeded in restoring temporary communioa- 
tion with Suva by improvised means, and three days later the 
relief steamer arrived. In effecting the repair of the Suva cable 
the members of the staff concerned displayed remarkable 
ingenuity and skill. In particular, the work of one of the 
operators, Mr. Hugh Greig, is worthy of special mention. This 
officer adapted an ordinary pickaxe to the purposes of a grapnel, 
and succeeded by this means in partially raising the heavy shore 


,end where it was cut. He also dived, and, working under the sea, 


secured the end by ropes, thus enabling it to be raised above the 
sea level.” Without the least previous experience in handling or 
repairing cables, and with no proper appliances, Mr. Greig 
raised both ends of the cable and buoyed them with rafts made of 
planks and barrels ; he then made a connection between the ends 
with ordinary covered wire. The ends of the cable could not be 
brought together, as they had been towed widely apart by the 
vessel. * 


Both the Fanning oables were repaired by the os. Tris in 
October, but owing to the diffioulty experienced in recovering the 
daplex balances, it was not possible to accept traffic until November 
5th. These cables had never previously been interrupted. The 
repairs cost about £5,000, 

A cable laid in August last year has proved useful in providing 
an alternative route across Vanoouver Island, and a special wire 
between Sydney and Melbourne has been set apart by the Common- 
wealth Post and Telegraph Department, for the exclusive use of 
Pacific Oable traffic. | 

The auxiliary schooner Strathcona, which was built for the pur- 
pose of maintaining regular communication between Honolulu and 
Fanning Island, was lost on her maiden voyage in June of this 
year, whilst sailing from Auckland to Fiji. All the ship's company 
were rescued by the 7ris. A Court of Investigation attributed the 
wreck to the faulty navigation of the master, whose certificate was 
suspended for six months. ‹ 

The staff has had to work at high pressure during the war, with- 
out rest or furlough, and at Fanning Island without electric light- 
ing or cold storage plant, It has not been possible to obtain 
sufficient additional operators, but a number of men are being 
trained for the purpose. A bonus of 10 per cent. has been autho- 
rised as from January Ist, 1915. Nine members of the head office 
staff are serving with the Forces. The Board was unable to accede 
to applications from operators at the cable stations for leave to join 
the Colours, but several broke their contracts for this purpose. 

The deferred and week-end services have been maintained except 
during the interruption of the cable, and the week-end service is 
still available only by the Pacific Cable. Many business telegrams 
in plain language are sent at the week-end rate, greatly increasing 
the pressure on the service, at the expense of the ordinary traffic. 

The carrying capacity of the Bamfield.Fanning Island cable, the 
longest in existence, in 1896 was estimated at less than two 
million paying words per annum. During the current year the 
cable has frequently carried more than 175,000 words per week, 
or at the rate of about nine million paying words per annum. The 
total number of paying words transmitted in 1914-15 was 
4,403,098, allocated as follows :—Ordinary, 1,065,481; deferred 
ordinary, 1,159,890 ; Government, 405,851 ; Press, 357,604 ; deferred 
Prees, 340,070; week-end, 1,074,952. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia. —ADELAIDE.—January 19th. P.M.G. Com- 
mon-battery switchboard. See Official Notices " November 19th.* 
January 26th. Deputy P.M.G. Twenty tons of galvanised-iron 
wire, 400 lb. to the mile.* 
January 26th. Deputy P.M.G. Telephone instrumente, parte 
and aocessoriee.* 5 | 
.M.G. 


BRISBANE.—February 23rd. 
See " Official Notioes " Deo. 17th. 

SYDNEY.—January 318% Three eleotrically-operated railway 
freight-car transferers, for Jones Bay wharfage, Pyrmont. Particu- 
lars from Engineer-in-Chief of the Harbour Trust, Circular Quay. 

February ‘tb. Metropolitan Board of Water Supply and 
Sewerage. For No. 1 pumping station at Ultimo. Two centrifugal 
pumps and electric motors (4,000 gallons per minute each), 
Bwitchboards, starters, ko. Contract No. 1,301.* 

February 28th. Municipal Council. Tenders for induction 
regulators. Specifications (lls. 6d.) from the Electric Light 
Department, Town Hall, Sydney. 


Whetstone apparatu:. 
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"Darlington. — January 12th. Corporation. ‘Coal 
bunkers, elevators, £o., for the electricity works. Specifications 
Pow the the Borough Etectrical Engineer, Haughton Road. 


Liverpool. December 29th. Electrical supplies, for 
a Park В. of 9. Мг. B. A. James, Clerk, 15, High Park 


ойн cci PANCRAS. January 10th. B. C. Steel 
constructional work (power-house extension) for the Electricity 


Department. Specifications (£1) from the Borough Electrical 
Engineer, 57, Pratt Street, N.W. 


HAMPSTEAD. ——January 6th. B.C. Electrical engineer's stores, 


oils; &. -Patticulars from the Town Clerk; Town Hall, Haveratock 
Hil, N.W. 


Manchester. January 5th. Alterations and additions 
to pipework and condensing plants for Nos. 13 and 15 turbines, 
Stuart Street station. Mr. Е. E. Hughes, Secretary, Electricity 
Department, Town Hall. 


. -Nuneaton,— December 24th. Corporation. Supply > 


8989 50 of an overhead line, for the Electricity Department. 
3 ' Ofcial Notices” December 10th. 


- Redditch.—December 28th. Council. Eighty tons per 


week. for three months, of D S. nuts or rough slack, See Official . 


Notices " December 10th. 


South Africa. DukhAN.— anuary 5th. Seer 
Telephone Department. (1) Telephone apparatus and materials; 
(2) underground cables; (3) 540 c.i. pipes, 9 ft. long, for cables. 
Messrs. Webster, Steel & Co., 5, East India Avenue, E. C., are th: 
Corporation в London agents. 


Spain.— January 6th. Electrification of seven movable 
three-ton steam cranes and one fixed 25-ton steam crane on the 
wharves at Bilbao. Specifications from and tenders to Junta de 
Obras del Puerto Alameda de Mazarredo, 3, Bilbao. Local repre- 
tentation.— Board of Trade Journal. 

The municipal authorities of Anguita (Province of Guadalajara) 
are at present inviting tenders for the concession for the electric 
lighting of the town during a period of ten years. 


Bp oations for the items marked * can be seen at the Board 
of e Commercial Шоо: Branch in London. 


кор „ a 


CLOSED. 


айне, B. of G. has accepted the tender of 
Mr. H. J. Galliers, of Brighton, for the supply of electric fittings. 


Bristol.—The Docks Committee of the T.C. has accepted 
the tender of Messrs. Siemens Bros. & Co., Ltd., for 425 yds. of 
triple-concentrio peper-insulated cable for the diversion of the 
main cables at the north side of the Royal Edward Dock, 


Glasgow.—The Tramways Committee has recommended 
the acceptances of the offer by the B.I. & Helsby Cables, Ltd., for 
the supply of copper trolley wire. 


Government. Contracts, — 


Lis& of new ron trái 
November, 1915 :— 


. à WAR 3 
Bridge Meggers.— Evershed & Vignoles, L 

Cable.—Craigpark Electric Cable Co., dn Macintosh Cable Oo., Ltd. 

Ebonite rod and sheet.—Alperton Rubber Co. . Ltd.; India- Rubber, Guita- 
Percha & Telegraph Works Co., Ltd.; Siemens Bros, & Co., Ltd. 

Generating sets.—Aster Engineering Co., Ltd. 

Works services.—Electrio lighting and power in fabric shops at South 
Farnborough: Hancock & Rixon. Electric light installation at new 
camp, Grantham : Cooper & Со, Prisoners of war camp, Dorchester : 
Pinchin & Walton. yal Flying Сора camp, Norwich: Mann, 
acne & Co. Prisoners of war camp, Ale 


^. Post OFFICE, 

Protective apparatus. Western Electric Co, Ltd. 

Telephone apparatus.—Siemens Bros. & Co., Lt1. 

Submarine cables.—Siemens Bros. & Co., Lt I.; Telegraph Construotion 

`.. and Maintenance Co., Ltd. 

?elephone cable.—Callender’s Cable & Construction Co., Ltd. ; T. 

lover & Co., Ltd.; W. T. Henley's Telegraph Works Co, Vd; 

Telegraph Construction & Maintenance Co., Ltd. 

Battery cells.—Siemens Bros. & Co. 

Fuse mountings.—Taylor, Tuunicltt rt Co. . L 

Bronze wire.—T. Belton & Sons, Ltd.; B1 & Helsby Cables, Ltd. 
Shropshire Iron Co.; F. Smith & Co. (incorporated in the London 
Electric Wire Co. & Smiths, Ltd.). 


London.— The tender of Messrs. Siemens Bros. Dynamo 
Works, Ltd., has been accepted for the supply of Wotan and carbon 
filament lamps to the Royal Mail Steam Packt Co., during 12 
months from January 1st, 1916. 

L.C.C.—The following tenders have been accapted for the supp'y 
of electric insulating materials :— 


L. Andrew & Co., items 7, 8 and 11. 4 
Robert W. Blackwell & Co., Ltd., item 1. 
Geo. Hattersley & Sons, L Ltd., item 19. 
George MacLellan & Co., item B. 

Micaníte & Insulators Co., Ltd., item 2. 
Biemens Bros. & Co., Ltd., items 5, 6 and 9. 


Luton.—The Electricity Committee proposes to accept 
the tender of Messrs. J. Facer & Son to supply from 100 to 150 


tons of coal per month, for а period of 12 months, at 193. 2d. per 
ton (18s, 03d, per ton in Corporation wagons). 


.Jexandra Palace : C. Cooper 


New.Zealand, — The following tenders haye. been 
received by the Public Services Tender Board of. Wellingten for 
the supply of 120 miles of copper cable :— | 

F e MeGabe d Oo. . ere дый. 
A. D. Riley & Co. ES й 


ee 8,685 
в. Brown, Ltd. : .. 3,789 
P. R. Baillie & Co. E x Ss a £s . 8998 
A. & T. Burt, Ltd. " ее oe . ae oe oe 4,118 
Laurence & Hanson Co. .. 49200 


New Zealand ae and Commerce. 


- Oswaldtwistle,—The U. D. C. has purchased an electric 
crane from Messrs. Rushworth Bros., Ltd., at £340. 


Spain.—The Port Authorities at Valencia have awarded 
the contract for four electric cranes to the Sociedad La Maqninis'a 
Maritima y Terrestre of Barcelona, at £7,780, for delivery in ten 
months.— Board of Trade Journal. 


` Venezuela,—The “ Ministerio de Fomento ” has granted 
permission to Senor Santiago Carcano to construct a telephone 
line 14 kiloms. (about 84 miles) long in the districts of San 
ioi and Ricaurte, in the State of Aragua.— Board of Trade 
ourna 


R 


FORTHCOMING EVENTS. 


Salford Technical and 
At 7 p.m. At the 
el 


Royal Institution of Great Britain.—Tuesday, December 28th. At Alb 
Street, Piccadilly, W. Christmas Lectures for Juveniles. * Wire- 
lesá 8 from the Stars,“ by Prof. Н. H. Turner. 


Leeds Association of Ea лшн. December 80th. At 7. юр m: 
At 5, Park Lane. Discussion. : 


Engineering Associa tion. Monday. Deoemb x 
yal Tecbnioal Institute, Peel Park. Annual 


NOTES. 


B.E. A. М.А. Тһе following firms базе recently been 
elected members of the B.E.A.MLA. :—Cole, Marchant & Morley, 
Ltd., Bradford: Hick, Hargreaves & Co., Ltd., Bolton; Edison and 
Swan United Electric Light Co., Ltd., London. 


Accident,—Aloysious Brady, mechanic, and James 
Murphy, labourer, employed by Bray (Co. Wicklow) Urban Council, 
were on Saturday last examining an electric transformer opposite 
the Town Hall, when the cover apparently touched the live 
terminal, with the result that they were thrown to the ground 
with great violence and rendered unconscious. Subsequently they 
were removed to their homes for treatment. 


Electric Heating and Electric Farnaces.—In a 
concluding lecture of his course at University College, Р 
Fleming drew attention to the electrio tire heater, which 
described in the ELECTRICAL REVIEW of September 24th, 1915. 
He then dealt with electric cooking, pointing out the importance 
of this class of load to electricity works, as it required five or six 
times as muoh energy as the lighting of a house. Unfortunately, 
owing to the high specific heat of water, he said, the electrical 
heating of water in quantity was a very costly matter. On the 
other hand, the high efficiency of electric heating helped to reduce 
the expense ; whereas the efficiency of a gas boiling ring in heating 
water was found to be only 58'6 per cent., that of an electric 
kettle was over 90 per cent. Taking about half a kilowatt, ап 
electric kettle or saucepan would raise two pints of water to bil. 
ing point in about a quarter of an hour. Electric heaters not 
combined with the cooking utensils were not so effi :ient, and slow 
heating due t» small power entailed losses due to radist o1 and aic 
convection ; thus a small immersion heater showed an efficiency of 
only 92 per ‘cent., whilst a large one had an efficiency of 85 per 
cant. The Therol system of heating water slowly had an effioi-ney 
of 92 percent. In order, to compete with coal (used for hea‘ing 
water under efficient conditions) at 20a. a ton, electrical erergy 
would have to b» available at h penny per unit. But in ordinary 
ooking operations the heating of water played a minor part. and 
he considered that electricity at Id. per unit was practically cqui- 
valent to gas at 28. 8d. per thousand cubio ft., without taking into 
account the many indirect advantages of electric cooking. The 
effect of lagging was very important ; the thermal resistance of 
an air jacket being taken as 1°62, that of cotton waste was 288, 
ani that of slag wool 3:07. As a rough general rule, Prof. Fleming 
found that the consumption of energy for cooking worked out at 
about "one unit per person per day, plus one unit for the oven.’ 
Reliability, safety, and low first cost were the principal consider- 
ations in the design of electric cooking apparatus ; it was impoasible 
to persuade the housekeeper that high first oost might be the 
cheapest in the long ruo. Amongst the advantages of electric 
cooking were the uniform results obtained, the convenience of an 
oven breast higb, less loss of weight of meat, ard immensely 
improved flavour. 

Electric cooking apparatus had proved extremely useful aleo in 
the laboratory and workshop, and had been largely adopted in the 
new chemical laboratories of University College. One thing of 
great moment was to oonvince supply authorities of the import- 
anoe of keeping down the cost of energy for heating and cooking ; 
the recent increases in price in some places were an absurd 
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E e Vacant.— Mains jointer (428), for the 
Rhondda U. D. O.; switchboard 'attendant (80s.), for Lancaster 
‘electricity works, Seo our adverthement pages to-day. ` 


Fatality. — Fire.— Alexander Martin, an apprentice 
electrician, was killed in Leven Colliery, in the underground 
workings ; his arm came in contact with a live vire. 


Electric Vehicle Committee. — The last issue of the 
Committees quarterly journal Ae Electric Vehicle, contains 
a number of interesting articles on, and illustrations of, the use of 


the electric, tending to show that, despite war conditions, the use 


of this type of vehiole is steadily gaining ground in thís oountry. 
A short desoription of the charging station at the Hon. Secretary's 
own central station at Ipswich is included, as well as some striking 
views of Messrs. Наттод'а Я зеб of electric vehicles. We note that 
the total number of electric vehicles in use, or on order, in this 
country is now over 660, as compared.with 150 a year ago, which, 
under All the circumstances, represents excellent progress. 


Electrolysis Extraordinary.—A recent issue of the 
Steamship’ mentions that the American three-masted auxiliary 
yacht Sea Cali, claimed to be the largest fore-and-aft schooner yacht 
afloat, has been ordered to be broken up after only six weeks’ service, 
asa result of serious corrosion of portions of the steel framework 
and plating around the stem and stern, due to electrolytio action, 
She was the first steel ship ever built with & bottom made entirely 
of Monel metal, although this metal, which is composed of two 
parts nickel, one part copper, and a small percentage of other 
metals, has been extensively used for deck fittings, anchors, &o. 

. Previous experiments in which Monel metal was used in con- 
junotion with steel in the presence of salt water has resulted in 
corrosion of the steel, 

The decision to scrap the vessel is said to have raised 4 heated 
controversy between American scientists and naval and technical 
experts. 


Institution and Lecture: Notes. Ruxby Engin - 
eering Soclety.—At the general meeting of this Society it was 
decided that no papers or lectures would be given this session, in 
view of the fact that the time of the officials and members was 


largely occupied with war work, and that owing to so many . 


members having joined His Majesty'a forces the. effective member- 
ship was greatly reduced. As far as possible the officials who were 
élected for the Session 1914-15 will continue to serve for the present 
Session. The library and reading room of the Society will be kept 
open as usual, 

Society of Engineers (Inc.) At the annual general meeting 
on December 13th, it was announced that the President's Gold 
Medal had been awarded to Mr. Arthur Н. Barker for his paper 
entitled "Some Future Developments in Heating and Ventilation." 
The following officers were elected :—President, Mr, Percy Griffith ; 
Vice-Presidente, Messrs. Н. C. Adams, W. B. Esson, and W. N. 
Twelvetrees ; Hon. See. and Treasurer, Mr. D. B. Butler, 

The Secretary, Mr. A. 8, E. Ackermann, reported that the 
membership amounted to 588; about fifty were on active 
serviee, and many others were engaged on war. work. With 
regard to the effort of the Society to improve the status of pro- 
fessional engineers of all classes, considerable progress had been 
made in the preparation of a comprehensive scheme dealing with 
the professional qualifications, fees, and etiquette of consulting 
engineers, and with the position of salaried engineering Officials, 
particularly those employed by municipal and similar bodies. 


Electrical Association of Australia (Victorian Section).— 
At a meeting of this Association held st Melbourne on 
Ootober 38th, a paper on The Electron Theory of Conductivity " 
was read by Mr. J. A. Erskine, also one entitled Notes on the 
use of Half-Watt Lamps,” by Mr. W. H. Alabaster. 


Liverpool Engineering Society.—On December 15th, Mr. 
O. E. Jones read а paper on Electrical Machinery for Marine 
Ове.” Among the ерш to be reai next year, the following are 


of electrical inter 
ac Recent Davelopmenta in Telephony," " by Mr. 


February 28rd.— —" Efficiency of Proj»otors and Beflectore," by 
. Mr. Haydon T. Harrison. 
-Maroh Sth.— The Modernising of an Biectric Power Supply 
Undertaking,” by Mr. E. M. Hollingsworth, — 
Ape 12th —* Eleotrio P Power in аан каан ái w Mr. 
aton. 


Northampton Polytechnic Institute, The eighteenth 
annual priz) and certificate distribution of this Institute was held 
on Saturday, December 18th. The Principal, Dr. Mullineux 
Walmsley, occupied the chair, and Mrs. Walmaley distributed the 
prizes; the usual convereazione and exhibition of work were 
omitted from the programme. The Principal said that enrolments 
to the day classes had been well maintained (1,748, as against 2,100 
in 1913-14), but there was a continuous drain on all senior students 
for enlistment and for work in munition shops. The evening 
classes showed 24 per cent. reduction in enrolments directly 
attributable to the war, and the student-hours for the session fell 
from 121,000 to 79,000 (70°6 to 48 hours’ average per student). 
The energy. with which the Governors had worked to establish 
courses in technical optics had been fully justified by recent eventa. 
In the Faculty of Engineering three students secured honours 
degrees, and seven passed the intermediate examination; the 
nomber of City and Guild certificates was 67 (101), and of St, ‘John 
Ambulance certificates 96 (28). The Voluntary Aid Detachment 


` 


i ion. i appoint Mr. R. A. Brown to the 


taken this course. 


. nelles) : 


had 26 members on active and there were 29 of the staff, 
226 students, and 119 members of the Pulytechnio with the. th the Foros. 
Courses for drafts of artillerymen had been arranged 

telephony, range-finding and map reading ; niis ic had al 

Tbe Principal urged upon studente the import 
anoe of concentration and devotion to work; the future o 
country industrially, as well as in respect of ita present needs iay 
with the younger workers, 


The Lighting of Trains.—Yet кыйа terrible railway 
disaster, accompanied by a furious conflagration, has been added to 
the long list of tragedies that might have been alleviated by taking 
waroing from experience. The accident took place at St. Bede's 
Jun tion, on the North-Eastern Railway, two trains and a light 
engine being involved; three coaches oaught fire and blazed 
fiercely, rendering attempts at resouing the passengers futile. 
Seventeen persons lost their lives, many of them by fire. The ount- 
break of fire is attributed t the escape of gas from the storage 
cylinders under the coaches, and one of the passengers who escaped 
from a burning coach states that the compsrtment was filled with 
gas, with which he was almost overcome. 

The Board of Trade inquiry was opened on Tuceday. An engine 
driver stated that the fire began above a gas cylinder, and the 
flames spread rapidly.—Mr. А. C. Samer, acting chief mechanical 
engineer of the company, said the coaches were lighted by flat- 
flame gas, oarried in three cylinders in the case of the leading 
vehicle and four cylinders in the seoond vehiole, which was partially 
burned. After the accident one oylinder was found knocked off 
and lying at the rear of the engine ; it was burst at both ends, All 
the pipe connections of the leading vehiele were broken away from 
the cylinders. Other cylinders on that and the down train were 
burst. The cylinders were not fitted with safety valves. Tbe 
company had experimented with safety valves with the object of 
preventing a of gas from the cylinders in the case of severed 
pipe connection ; the result of the trials was unsatisfactory, bat 
they were still experimenting. —The inquiry was closed, and the 
Iuspeotor intimated that he would reopen it When the engine 


‘drivers were able to give evidence, 


Inquiry.—British makers of Чан riveting hammers 
are asked for, | , 
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OUR PERSONAL COLUMN. 


The Editors invito electrical engineers, whether connected with the 
technical or the commercial side of the profession and indust кеу 
` also eleetrio tramway and railway officials, to keep readers of 
ELECTRICAL REVIEW posted as to their movemonte, 


— 


Central Station and Tramway Officials. —When the 
Middlesbrough Corporation was asked (December 14th) to 
confirm a recommendation of the Electricity Committee that 
Mr. R. Scotson, under-manager, should be appointed manager 
in succession to Mr. Taylor (resigned), Coun. Scholes asked 
for facts concerning the past robbery. and jobbery which 
bad been going on at the electricity works for a number of 
ears." Coun. T. Thomson declared that the sub-eommittee 

ad satisfied itself that Mr. Scoteon had had nothing to do 
with those irregularities. The Mayer (Coun. Calvert), 
who is Chairman of the Committee, said that he had come 
to the conclusion that, however capable their chief engineer, 
the brains and genius of the department lay in their second 
electrician, and he urged the Council to confirm Mr. Scotson's 
appointment as chief. The recommendation wae approved. 

Mr. EDWARD LaFFERTY, traffic manager at Preston since 
1904, has accepted the position of traffic manager of the 
Edinburgh tra tramways, at £300 a year. 

| SNELL, Corporation tramways manager at Perth, 
enlisted under the ‘Derby scheme. 

Mr. WHITWORTH, shift engineer at the Barnes U. D. C. elec- 
tricity station, has resigned his appointment. . 

The Walthamstow U.D.C. is recommended to appoint Mr. 
W. J. Bachelor, of Hendon, to the position of station euper- 
intendent, at a salary of £150, rising by annual increments 
of £10 to £200 per annum. 

Mr. R. E. ARMSTRONG, charge shift engineer at the Green- 
wich generating station of the L.C.C. tramways department, 
has шч his position. 

Falkirk T.C. on Monday approved of a recommenda- 

кочоп of electrical 

engineer at £200 per annum. Mr. Brown has had full charge 

of the works since Mr. Harold Ranson left, three months ago, 

to join the Forces, in which he holds a commission. It is 

stated that by a re-arrangement of the office staff a saving 
of £150 per annum will thus be effected. 

The following members of the staff of the Bispham-with- 
Norbreck U.D.C. electricity works are serving in Н.М. 
Forces :—Chief assistant Mr. G. Ollier (R.N.D. at the Darda- 
junior assistants, Messrs. Н. and P. Robinson (êth 
(Liverpool) Irish); temporary assistant, Mr. H. Sharples 
(Motor Transport Section). Out of the original staff of five 
men, three joined the Forces, and an assistant died. 


General.—The following announcement appears in 
the London Gazette, December I4th:— Captain Ernest A. 
Pells, В.Е. (T.) to be Major, R. E. (T.).“ Major Ernest A. 
PELLS, who was in the Hampstead Borough Council electricity 
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department at the outbreak of hostilities, was gazetted to the 
Ist London Divisional Signal Company, В.Е. (T.). He is 
also well known for his untiring energies in the Boy Scout 
movement. His preyious campaigns include the Red River 
Expedition, Matabeleland, also the South African. 

Councillor STAMPER has been appointed chairman and Alder- 
man JOHNSON vice-chairman of the Hammersmith B.C. Elec- 
tricity Committee. 

Mr. ARTHUR T. Cooper, consulting engineer, is after the 
7th prox. changing his address to 3, Clement's Inn, Strand, 
W.C. Telephone No.: ‘‘ Holborn 6369." 

The London Gazette for December 17th contains the fol- 
lowing announcement: —T'erritorial Force. London Electrical 
Engineers. The undermentioned Lieutenants to be temporary 
Captains. Dated December 18th, 1915:—Herbert A. Cope, 
Harold F. Haworth, Egerton B. Hunter. The undermen- 
tioned Second Lieutenants to be temporary Lieutenants. 
Dated December 18th, 1915:—John Gibson, James R. Birch, 
John B. S. Gabriel, Guy S. M. Taylor, and to remain 
seconded, Hubert F. G. Roose, and to remain seconded, 
Reginald Engelbach, and to remain seconded. 

Mr. Н. V. SADLER has resigned his position as works mana- 
ger to Messrs. Wm, Sanders & Co. owing to the dissolution 
of partnership, and has been presented with a silver cigarette 
case and holder by the workinen. He will be pleased to hear 
from his friends at Wychbury, Lichfield Road, Walsall. 


Roll of Honour.—Private GEO. LEIGH, of the 2nd 
Royal Warwickshire Regiment, who was prior to the war 
engaged with Messrs. Taylor, Tunnicliff & Co., of Eastwood, 
Hanley, is reported from France to be missing. 

Private A. SurrH, of the 3/4th Battalion Loyal North Lanca- 
shire Regiment, who was on the staff of Messrs. Dick, Kerr 
and Co., Ltd., at Preston, has died from consumption of the 
brain whilst in training at Blackpool. 

Amongst those upon whom the King has conferred the 
Territorial Decoration is Major FreD Covtrs, of the 5th Black 
Watch. At the time of mobilisation he held the post of 
tramway manager at Paisley. 

Corporal W. H. TowNLEvy, of the 6th Battalion King's Own 
Scottish Borderers, formerly an electrician. employed by the 
Calico Printers’ Association, .Manchester, has been granted 
the Croix«le-Guerre for gallantry under heavy fire in carrying 
out repair work to wires. 

Lance-Corporal GEORGE J. Cow ry, of the 7th Service Batta- 
lion Rifle Brigade, who has been killed in action in France, 
was 31 years of age, and prior to the war was employed by 
the British Westinghouse Co., Trafford Park. 

Private ALEX. WycHE, of the Ist Battalion Lancashire 
Fusiliers, who has been killed in action at the Dardanelles, 
was formerly employed at the works of Messrs. W. T. Glover 
and Co., Trafford Park. He was 22 years of age. 

At Hull, on 17th inst., CHAS. WILLIAM JEFFREY, formerly a 
wireless operator in the Navy, was presented with the Dis- 
tinguished Service Medal for meritorious services 1п the 
Dardanelles. ; 

Second-Lieutenant JAMES FoRBES, R.E.. who was killed at 
Suvla Bay on December 12th. aged 26 wears. received his 
engineering apprenticeship with Messrs. Caird & Co., of 
Greenock, and subsequently took up a position with the 
British Thomson-Houston Co., Ltd. 


Obituary.—Mr. J. T. SHELLSHEAR.—The death is 
announced of Mr. Joseph Thornhill Shellshear, foreman of 
the overhead wire department of the Liverpool Corporation 
- Tramways, 

Sin Henry Roscor.—We regret to record the death of Sir 
Henry Enfield Roscoe, F. R. S., the celebrated chemist, which 
occurred on Saturday last at Leatherhead in his 83rd year. 


At the age of 24 years he was appointed to the Chair of 


Chemistry at Owens College, Manchester. and for thirty years 
he was heartily devoted to his excellent work there. Subse- 
quently he entered Parliament, and later sat on the Royal 
Commission on Technical Education, his services in that con- 
nection being rewarded with a knighthood in 1884. 


NEW COMPANIES , REGISTERED. 


Productive Engineers, Ltd. (142,401).—This company was 
registered on December 14th, with a capital of £.1.000 in £1 shares. to curry 
on the business of mechanical and electrical engineers and contractors, manu- 
facturers of machinery, tools, ordnance and munitions of war, brassfounders, 
metal workers, machinists, smiths and merchants, ete., and to adopt an 
agreement with [, Lawson. The subscribers (With one share each) are: €. E. 
Booth, Giranganere, Harrogate, gentleman; J. Lawson, 26-30, byre Street 
Hill, E.., engineer. Private company. The number of directors is not to be 


Tees [than two orc mere than five; the first are €, E, Beoth ceed | Tore son 
hoth perenne at, Бр 16 Пере 250 ences vaca Remuneration ss five af 
he ghe een, оен c M and, Bowie, Porter A Co, 7. King Street, 
арене, КС, 

Copper Depesiting and General Engineering C^... Ltd. 
PRS STS) d hie company was registered orn Piece miter Те. wah а capital ef 
А ӨӨӨ yn il «баре, fo earr cay che Ве ol 69 beten. boncis, 
scudo werkers oF cepper amd ating gne dal. by electra op any gibet presto 
mokers and suppiiers of all Kinda ot. copper or other metal Мерин appa- 
ratus, machinery and plint, tronfounders, mechanical engineers, cen, The 
eUbscribers (with one shere cach) are: €. T. Woodsnain, 25, Bovill Road, 
Henor Oik Park, S. E., clerk; A. J. Woods. 78, Dumbreck Road. Eltham, 
SES (bak. Private compiny, The number of directors is not. to be bess 
than wo or more than fises the subscribers are do appoint the first. Soli- 
caters: МеН әр, Stirling) & Humi 338, Old Pow rs, EXC. 


Capital. 100, 000 in £10 shares. 


14.000 considered as paid. 


Anglo- Russian Engineering Co., Ltd. (142, 379).— This 
Apa was registered on December lth, with a capital of £5,000 in 
4, 10 per cent. pref. shares of £1 each and 20,000 ord. shares of Is. each. 
10 carry on the business of electricians, mechanical engineers, suppliers of 
electricity for the purposes of light, heat, motive power. or otherwise, manu- 
facturers of and dealers in electrical apparatus, ctc. The subscribers (with 
one share each) are: T. J. Edwards, 42, Crutched Friars, E.C., merchant; 
E. C. Hoegerstacdt, 78, Turnmill Street, E.C., engineer. Private company. 
The number of directors is not to be less than three or more than seven; the 
hrst are T. J. Edwards, E. C. Hoegerstaedt, J. S. Aplin, and J. B. Webb. 
Qualification, 50 shares. Registered office: 78, Turnmill Street, E.C. 


OFFICIAL : RETURNS OF ELECTRICAL 
COMPANIES. 


New St. Helens & District Tramways, Co., Ltd. (59,426). 
—Capital, £150,000 in £5 shares (20,000 pref.). Return dated November 12th. 
1915. 15,980 pref. and 9,000 ord. shares taken up; 195,410 paid (including 
4910 paid on 1,020 shares forfeited). Mortgages and charges: Nil. 


Lithanode, Ltd. (64,823).— Capital, £3,000 in £1 shares. 
Return dated November Sth, 1915. 3,000 shares taken up (of which 225 have 
been forfeited); 2,940 paid (including 465 paid on forfeited shares); 450 
considered as paid. Mortgages and charges: £51,600. 


W. Sanders and Co. (1915), Ltd.—Particulars of EI. O 
debentures, created December 1st, 1915, filed pursuant to Section 93 (3) ol the 
Companies (Consolidation) Act, 1908, the whole amount being now issue, 
Property charged: The company's undertaking and property, present and 
future, including uncalled and unpaid capital. No trustees. 


Liverpool Electric Cable Co., Ltd. (71,099).— Capital. 
£20,000 in £1 shares. Return dated July 22nd (filed September 10th), 1913. 
All shares taken up; £7,833 paid; £:12,167 considered as paid. Mortgages 


and charges : Nil. 

Barsi Light Railway Co., Ltd. (44.589).— Capital. 
£300,000 in £10 shares. Return dated November 2nd, 1915. 26,000 share: 
taken up; £260,000 paid. Mortgages and charges: 140,000 deb. stock ard 
£123,100 4 per cent. Latur extension debs. (part of £125,000 issued, I. 
having been redeemed). 


Pacific and European Telegraph Co., Ltd. (36,6%3c).— 
Return dated November 23rd, 1915. ^r 
shares taken up; 44 per share called up; £40,000 paid. Mortgages ami 
charges: 68,400. 

Newtons, Ltd. (48,936).—Capital, £40,000 in £10 shares. 
Return dated October 5th, 1915. 3.265 shares taken up; £718,650 paid; 
Mortgages and charges: £714,000. 

National Conduit and Cable Co., Ltd. (59,251).—Capital. 
451,000 in £1 shares. Return dated October 14th, 1915. All shares taken ир; 
paid; £993 considered as paid. Mortgages and charges: Nil. 


CITY NOTES. 
Manx Electric Railway Co., Ltd. 


Tue directors’ report for the year ended September, 1915, 


shows that the gross receipts were £7,512 and the gross ex- 
penditure was £11,273. The state of war entirely destroyed 
the holiday season in the island, and the summer traffic on 
the railway was practically no better than the ordinary winter 


traffic. A comparison with former years is therefore impus- 
sible. Working expenses had been reduced to the lowest 


ssible limit, and, in fact, they amounted to £6,100 less than 
in 1914. The passengers carried during the year were only 
104,224, as against 496,568 last year, and 701,158 the year 
before. 

The annual meeting was held on December 16th at 3, Finch 
Lane, Cornhill, E.C., Sir W. Н. Vauprey presiding. The 
CHAIRMAN said that the year had been a very critical one 
for them. The visitors to Douglas from May to September 
totalled only 33,786, as against 404,481 in the same period 
in 1914, and 615,726 the year before, As a consequence, the 
traffic receipts were very insignificant; in fact, during the 
whole year they hardly exceeded the usual winter traffies in 
normal years. The expenditure, £11,273, was the minimum 
at which they were able to run the line at all. They made 
drastic reductions in the staff and in the number of trains 
run, these being the result of very anxious and careful con- 
sideration on the part of the board as to what would be the 
least ruinous way of proceeding. Their charter compelled 
them to run a certain number of trains per day; had they 


reduced the traffic down to the minimum they could net 


have done with a smaller staff than they were now empleov- 
ing, whilst some of the traffic, such as season-ticket holders. 
schools, ete., would have been lost to them. They. therefore. 
decided to run a somewhat more frequent service, which stil! 
enabled them to keep all their permanent island traffic, and 
they felt that by this poliey they had not only saved money 
for the shareholders, but studied the convenience of the in- 
habitants of the island. The-iileage this vear was 110572. 
as against 205,731 in 1011 and 201,747 in 1913. They earned 
10. Sha. per mila run, as against 19.160, in TONE and 21118 
in E012, and they carried 091 passengers per mile. as адашы! 
1.62 in 1914 and L95 in 1913. The receipts per passenie: 
were II. S., as against II. Scl. in iat and ELM ip Р. 
The difference of expenditure over receipts for the mele 


months amounted ty КОТЕР and, alter dedu teg fne 3:4 


brought in at the beginning of the year, namelv. £3,325, there 


was a deficit of £436, to which had to be added the debenture 
interest, amounting to £9,000 per annum; total £9,436. The: 
paid the interest for the first six months of the vear. viz. 
£1,500. and as regarded the interest for the second half. they 
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called the debenture holders together and were. authorised by 
them to issue to them second debentures carrying interest at 
the rate of 5 per cent., in lieu of cash. Future interest 
accruing during the war would be treated in the same manner. 
He could only hope that the war and its disastrous conse- 
quences might terminate as soon as possible, so that the com- 
pany could again carry on its business under normal condi- 
tions. In the meantime, to meet past and future deficits, 
they had borrowed the necessary funds against the secunty 
of their investments. 

Mr, Ernest REMNANT seconded the motion, and the report 
was adopted without discussion. 


— —M — — — M - 


Cordoba Light, Power & Traction Co., Ltd. 


Mr. Geo. A. Toucue, M.P., presided on December 16th, at 
Winchester House, E. C., over the annual meeting. In moving 
the adoption of the report (see Erec. Rev., p. 758), the 
CHAIRMAN -said that the outlook was distinctly better than 
when he last addressed them. Business was adjusting itself 
to new conditions, and confidence was returning. The 
recent crop reports were favourable. The “indications 
were that the present improvement would be maintained. 
It was not until August, 1914, that they experienced any 
actual decrease in takings. From then to the end of last 
March there was a falling off in receipts. In the first half- 
year it was not nearly so serious as that experienced by other 
similar undertakings .in South America, but it resulted in a 
decrease of 6 per cent. in the combined gross receipts of their 
two subsidiary companies. From the beginning of Арг an 
improvement set in, with the result that gross receipts for 
the whole year fell short by less than 2 per cent. For the 
year to September 30th, 1915, the gross receipts of the com- 
bined businesses amounted to £157,590, compared. with 
£160,420 in 1914 and £154,060 in 1913. The operating ex- 
penses were £1,360shigher than last year, and the net receipts 
showed a decrease of £4,190, or 42 per cent. The net receipts 
were £83,320, compared with £87,510 in 1914 and £80,830 in 
1913. The percentage of expenses to the gross receipts of 
the two undertakings was as follows: 1913, 47.5 per cent.; 
1914, 45.4 per cent.; and 1915, 47.1 per cent., an increase over 
1914 of 1.7 per cent., and a slight decrease as compared with 
the year 1918. In the circumstances, the resulte were better 
than might have been expected, and reflected credit on Mr. 
C. C. Lewis, the manager in Cordoba, and on the staff. 
Taking the Light & Power Co. independently, in spite of the 
adverse conditions a small improvement was shown over the 
results of last year. This improvement arose in the second 
half of the year. The gross receipts were £88,530, or £3,010 
better. The expenses were £30,910, an increase of £1,920, 
the percentage of the expenses to the gross receipts being 
94.9 per cent., compared with 33.8 per cent. last year. The 
net receipts were £1,090 up at £57,640. The number of 
customers for hght and o at the end of September 
showed an increase of nearly 5 per cent., while the number 
of lamps connected had increased by 48 per cent. The im- 
provement was most marked in the latter part of the year. 

aking the whole year, the number of units sold showed an 
increase of nearly 84 per cent. over last year, but the income 
per unit was a little lower. The Light & Power Co. spent 
£15,743 during the year on improvements, practically two- 
thirds of it being expended on the reconstruction of the over- 
head mains in accordance with a municipal decree. About 
£2,500 remained to be spent to complete this work. Of the 
balance of the expenditure made during the year, nearly 
£2,000 was for extensions of the street lighting of the city. 
The remainder was for the extension of their distribution 
system, and for connecting up and supplying meters to new 
customers. The position as regarded the competing company 
remained practically the same as at this time last year. A 
verbal arrangement was in force whereby each company 
respected the customers of the other. The latest figures they 
had of the business of their competitors indicated that the 
growth of their business was not nearly so great as theirs, 
even in proportion to its size. The stagnant condition of 
business during the first half of the year bore more heavily 
upon the Tramway Co. than upon the Light & Power Co., 
and the tramways were taking Jonger to recover. Although 
they had 31 miles of track open to service, or one mile more 
than last year, the car kilometres run by the cars in the 
year were very nearly the same as in the previous уеаг. The 
passengers carried were only 7,507,000. compared with 
8,161,626 іп 1914, and 7,755,800 in 1913. This meant that the 
population was carried only 621 times. against 68 times last 
vear. The gross receipts were £69,040, a decrease of £5,840. 
The operating expenses were slightly lower at £43,360, against 
£43,920 in the previous year. The net receipts were £25,680, 
a reduction of £5,280. The percentage of expenses to gross 
receipts was 62.8 per cent. in 1915, 58.6 ner cent. in 1914, and 
60.5 per cent. in 1913. Of the decrease in both the gross and 
net receipts less than one-fifth related to the latter half of 
the year, the remaining four-fifths having accrued in the 
half-vear to March 31st, 1915. The Tramwavs Co. expended 
£13,413 in improvements and extensions; £4,193 was spent 
on paving in accordance with the paving programme of the 
municipality. After allowing for certain charges against the 
profits of the subsidiary companies, such as reserve for bad 
debts, loss on exchange, New York expenses, and deprecia- 
tion of certain materials, the revenue brought into the 


accounts of the parent company was £78,451, conipared with 
£81,040 last year. With two exceptions the expenses were 
approximately the same. Last year their profit and loss 
account contained a charge of 42,431 for engineers’ fees. 
Under present conditions it was a somewhat onerous charge, 
and was payable under an agreement with their consulting 


engineers which was not terminable until March 3lst, 1917. 


At the last meeting he informed them that they had already 
approached the engineers with a view to seeing whether some 
modification could be made. The engineers met them in a 
very fair and reasonable spirit, and, he was glad to say, an 
arrangement was ultimately come to for the cancellation of 
the agreement, which had resulted in the elimination of this 
heavy charge from the accounts. Another charge, however, 
appeared this year, namely, £2,062 for interest on loans from 
the bankers, and the total expenses were 459, 421, against 
£60,230 last year, leaving the balance of profit at £19,035, 
against £20,819 last year. At the last two annual meetings, 
shareholders expressed curiosity, if not anxiety, as to the 
manner in which it was proposed to deal with the issue of 
romissory notes, the shadow of whose maturity on December 
Ist, 1915, began to trouble them. The total issue was £500,000, 
of which £405,000 were held by investors, and the balance 
had been utilised for purposes of temporary finance. It waa 
a formidable sum to have to face in days like these. They 
were perfectly frank with the Treasury Committee as regarded 
their position and needs, and they dealt with them very 
fairly, and in a businesslike manner. They insisted on satis- 
fying themselves that their needs made a new issue necessary, 
and after full and careful inquiry they sanctioned the issue 
of £500,000 of new notes. But it was one thing to get the 
Treasury sanction, and another to place the notes. Never- 
theless, they had placed £500,000 new notes. The task of 
doing so was made possible through the admirable manner in 
which the trust investment companies and other large holders 
of existing notes co-operated to make the issue a success. 
The unwillingness to authorise new issues arose from the 
fear that capital might thereby go out of the country. In 
their case, the issue had actually brought capital into the 
country, for no less than £20,000 of new money was sub- 
scribed by Mr. Theodore Vail, pf New York, the largest share- 
holder and a member of the board. The transaction had been 
carried through with great skill by Mr. Whitmee, and the 
old issue was redeemed on the date of maturity, namely, the 
first day of the present month, and the loan from their 
bankers had been repaid. The new notes were for three 
years, with an option to the company to renew for a further 
two years, making five years in all. These were not times 
when it would have been wise to attempt to place a perma- 
nent security. They thought it a matter for congratulation 
that a heavy obligation, maturing at a most inconvenient 
season, had been provided for. | 

Mr. C. M. Rose seconded the motion, which was carried 
without discussion. 

The election of Mr. Geo. Balfour as a director was con- 
firmed, and, on the motion of Mr. Poore, a hearty vote of 


thanks was accorded the board and the staff. 


Isle of Thanet Electric Tramways and Lighting 
Co., Ltd. 


THE accounts for the year ended September 30th, 1915, show 
a profit of £10,050, compared with £18,063 in 1914, and 
£21,636 in 1913. Owing to the absence of visitors and to the 
restrictions on lighting, both the tramway traffic and the 
sale of electricity suffered „ The receipts, which were 
£48,507 in 1912-13, the last complete financial year before the 
war, fell last year to £31,588, a difference of £16,919, while 
the saving in expenses was only £5,333, owing to standing 
charges which could be only gradually reduced and to the 
increased price of coal. The directors expect to reduce the 
expenses further during the current year. Notwithstanding 
the unfortunate conditions prevailing, the profits proved suffi- 
cient to pay all the interest charges, and to allow of £974 
being carried forward. In view of the continued depression, 
the directors did not find themselves justified in making the 
payment of 2} per cent. on the preference shares foreshadowed 
in their last report. The prospects of the undertaking were 
most promising when they were suddenly affected by the out- 
break of the war. They had just completed large extensions 
of generating plant, and were in an excellent position to meet 
the growing demands for light and power and the increasing 
trafic on the tramways. The directors look confidently to 
an immediate restoration of the progressive business which 
they enjoyed before the war whenever peace is proclaimed. 
Mr. A. R. Monks presided on December 16th over the 
annual meeting, held at Winchester House, E.C. He said 
that they had had to carry on the company under very trying 
conditions. All seaside resorts had suffered severely owing 
to the war, especially Eaet Coast towns; but none more so 
than the Isle of Thanet. The raids had the effect of keeping 
people away and of driving home those visitors who were 
there. They had spent £805 on their electric light installa- 
tion for the accommodation of 50 new consumers. the return 


upon which was quite satisfactory. Financially, the company 


was intrinsically better than it had been for many years past. 
Coming to the revenue, there had been a loss in traffic 
receipts of £11,028, and on sales of electricity of £3,637, which 
with other small amounts, gave them a total decrease of 
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£15,081, which was equal to a reduction of 83. per cent. The 
management had had great difficultiés: in keeping the service 
going, as 63 of the men had. gone to the Front, and 93 per 
cent. of those remaining, including Mr. Ford, the manager, 
had since attested under Lord Derby's scheine. As. against 
the decreased receipts, there had been a saving of £2,088 in 
general expenditure, and £2,766 in power station costs. Théy 
generated some 600,000 less units of electricity during the 
year, the number generated being the lowest in the history 
of the company. They would have to look forward to an 
increase in the fuel bill for the current усаг. • As directors, 
they had only taken half fees. Against the decrease of 
£15,181 in receipts, there had been a total saving in expenses 
of £7,068, which gave them a difference of £85,031. Interest 
on loans had increased by 4500. The bunk rate had been 
5 per cent: throughout the year, and they had to pay an 
additional J per cent. The result wag that they carried £924 
to the revenue account, and to the eredit of the balance sheet 
£8,166. They regretted that they could. not pay the dividend 
of 23 per cent. which they earned last year, but they must 
conserve that money to pay the creditors for new plant.“ 

‘Lord ARTHUR BUTLER seconded the motion. 2 
Dr. Moopy said lie thought that the figures disclosed in 
the balance sheet might have been a great deal worse than 
they were. He was a director of в tramway undertaking 
not many miles from the Isle of Thanet, and he knew tbe 
difficulties under which they bad suffered owing to the war. 
He had always been a believer in the company, but it had 
always been unfortunate. He must say ‘he. did not like to 
eee such a large floating loan, and he thought it would һе 
much better finance if the directors were to put that loan on 
а permanent basis, even if thev had to pay 6 per cent. 

The CHAIRMAN remarked that he. quite agreed with Dr. 
Moody as to the desirability of getting rid of the floating debt 
to the bankers, and perhaps they would be able to do some- 
thing to that end at the conclusion of the war. 

The report was adopted. ` 


Adelaide Electric Supply Co., Ltd. 


Mr. J. B. BRAITHWAITE presided over the eleventh annual 
meeting, held on Tuesday, at Finsbury Pavement House, 
E. C. He congratulated the shareholders on the result of the 
working for the past year, This time last year they met 
shortly after war had been declared, and the outlook was 
somewhat uncertain. He did not think if any of them had 
been asked to prophesy this time last year that they would 
have anticipated such à satisfactory result as had actually 
occurred, and, in spite of the war and the consequences 
connected .with it, they would see they showed a satis- 
factory increase in every item of the business. The units 
sold had risen to over 7,000,000; the. connections in Kw. 
were now close on 20,000; the motors, rated in H.r., had gone 
up nearly 1,000; even the lighting had gone up 400 kw., and 
the number of consumers had increased by 2,200, which was 
a very satisfactory result. With regard to the balance sheet, 
the further expenditure during the year had been £79,198, 
and that had been provided for by the issue of a further 
number of preference shares and £25,000 additional debenture 
stock, so they now had £250,000—that was, 50,000 6 per cent. 
cumulative preference shares of £5 each—and 50,000 ordinary 
shares of £5 each, making a total capital of £500,000 issued. 
The board had recently authorised the creation of a further 
amount of shares, and of these they were issuing 20,000 
ordinary shares at a premium of 30s. a share. That was an 
issue being taken up in Australia, the Treasury not having 
given their permission for the sinall number of shares required 
in England. This. would be reserved, he took it, until after 


the war, so that English shareholders, he hoped, would not . 


be prejudiced ultimately. 'They had extended their mains to 
Semaphore, which practically completed all the suburbs of 
Adelaide which were within reach. Although, as the auditors 
rightly pointed out, they had put nothing to depreciation 
specifically, vet, as he had frequently had occasion to point 
out, the peculiar circumstances of the company, viz., that 
they were liable to purchase by the South Australian Govern- 
ment at recurring intervals of two years, provided special 
reasons why they did not want to accumulate a large and 
useless fund specifically ear-marked for purposes of deprecia- 
tion. Their policy was, and had always been, to keep their 
undertaking up to the fullest possible efficiency, both as 
regarded plant and mains, and, indeed, in the case of over- 
head mains, such as theirs, they were bound to keep them 
in a high state of efficiency or they could not continue their 
supply. With regard to their plant, they were always super- 
geding any plant which ceased to be up to every modern 
standard, by plant of the latest possible type. Then there 
was the large amount they put to the debenture service fund, 
£9.000. which, of course, was all for the benefit of the share- 
holders ultimatelv,.as it redeemed that amount of debenture 
atock which stood ahead of them and automatically reduced 
the capital by that amount. There was one item of which no 
doubt they all approved. which was what thev called their 
patriotic and war contributions. Seventy of the staff had 
enlisted in the Australian Expeditionary Foroe, which repre- 
eented 20 per cent, of their total staff in Australia. In regard 
to the outlook for the coming vear, they had a cable that 
morning from the chairman of the local board which was 
certainly of an encouraging character. He said: ‘‘ Harvest 


returns of wheat and wool most favourable.. Expect large 
increase of business after the war.“ He was not a 
prophet or the son of & prophet, but he had no doubt he 
had not put those words in without some good reason. - In 
the meantime, even during the war the increase in their 
business was entirely satisfactory. The results they had to 
hand for the first three months of the current financial year 
entirely bore out the local chairman’s optimistic forecast; as 
they showed very substantial increases both in gross and 
net profit for the period. So, although they reduced the carry 
forward by about £3,000, they still carried forward £7.000 
or £8,000, and left the dividend equalisation fund at £25.00 
absolutely intact. The success and the prosperity cf the 
company were very largely due to the efforts cf the luca! 
board of directors in Adelaide, and also to their excellent 
technical staff. They had about 300 men employed at 
Adelaide, and it was due to their loyalty to the conipany, 
and to their efficient work, that they saw the satisfactory com- 
mercial results which they had achieved, and he had né 
doubt they would. wish, in the usual way, to pass a special 
resolution acknowledging their.services and expressing their 
appreciation of them. by cis ONES | 
Mr. P. SELLON seconded the motion, which was carried witb- 
out discussion.. "a up qM S 
On the motion of Mr. A. F. FanisH. a hearty vote of thanks 
was passed to the local board and staff in Adelaide, and on 
the proposition of Mr. BRooKMAN thanks were accorded to the 
chairman and board and secretary їп London. | 
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Blackpool and St. Annes and Lytham Tramways Co., 
Ltd.—The annual meeting was held at Blackpool, on December 
16th, Mr. George Nicholson. (Liverpool) presiding. The 
directors, in their report, called attention to the gratifying 
increase in receipts, and reported that the trustees for deben- 
ture holders had intimated their intentien: of distributing 4 
per cent. interest on account of arrears upon the debenture 
stock. -Traffic receipts were 434,872, and the net receipts 
£29,159, the balance of profit being £7,594. The Chairman 
described the balance sheet as the most satisfactory since the 
inception of the company. The receipts showed an increase 
over last year-of £4,300, due to the fine weather in September 
and October. The receipts during September were the highest 
ever taken for that month. Some 63 of their staff had joined 
the Forces, and three had been killed in action and six 
wounded. In consequence, they had been employing girl 
conductors to the number of 30, and they had given every 
satisfaction. Their wages came to rather more than those 
of the men, because they only worked 84 hours. per dav 
against 10 by the men. The reporb was adopted. 


Marconi's Wireless Telegraph. Co., Ltd.—In a circu- 
lar just issued the directors express regret that they have not 
yet been able to obtain from 8 departments a basis 
of settlement in respect of either remuneration or compensa- 
tion for services rendered for the use of their stations since 
the commencement of the war, nor in respect of other matters 
in which the Government is indebted to the company. How- 
ever, without taking into account the considerable sums which 
are estimated to be due to the company in respect of these 
matters, the business which has been actually completed for 
the current year has been satisfactory. and the directors, with- 
out departing from the policy, which was approved at the 
last general meeting, of husbanding their resources, feel justi- 
fied in declaring the 7 per cent. preferential dividend upon 
the cumulative participating preference shares and an interim 
dividend of 5 per cent. on the ordinary shares. 


Marconi Wireless Telegraph Co. of Canada, Ltd.— 
The directors report that message traffic to and from ships. 
which forms an important eource of the company's revenue, 
and which prior to the war was showing a gratifying increase, 
has naturally been adversely affected by the severe censorship 
imposed, the general dieloeation of passenger traffic and the 
placing of important statione at the disposal of the Govern- 
ment. The directors (says the Financier) have submitted 
appropriate claims to the Naval authorities for compensation 
in respect of the reduced revenue of the various coast sta- 
tions as compared with the corresponding period anterior to 
the war. This matter is still in abeyance, but the directors 
have reason to believe than an equitable settlement will be 
duly arranged. 


Companies Struck off the Register.—The names of 
the following companies haye. been struck off the register nnd 
are dissolved :— | i | | 

Collieries Electric Power Development Sendicate. 

Consolidated Superheater | 

Dimming Switches. 

Engineering Equipment, 

Engineering Union of China. 

Homer Earphone Co. i 

Horsfall Destructor Co. 

Hydro-Electric Lift & Crane Co. 

London Electric Treatment Co, (1911). 

Magnet Galvanizing & Plating Co. > 

Universal Patents Bureau. . 

Wilkeson Fuel. Light & Power Co. 


Victoria Falls and Transvaal Power Co., Ltd.— The 
directors have declared a ten monthd’ dividend at the rate 
of 6 per cent. per annum, less income-tax, on the preference 
shares, thereby making the cumulative dividend paid up to 
February 28th, 1915, У " 


Fuller Accumulator Co., Ltd.—The directors are able 
again to report a satisfactory year’s working. The sales of 
the block accumulator continue to increase both at home and 
abroad, and there is sufficient work on hand to keep the 


factory busy for months to come. A new patent has been 
acquired which enhances the value of the existing patent. 
The balance of the preliminary expenses in the last balance 
sheet, £600, has been written off to profit and loss account. 
The net profits of the trading for the year ended October 3lst, 
1915, amount to £9,960, which, including £3,344 placed to 
reserve fund last year, makes a total of £13,304. A dividend 
on the preference shares at the rate of 10 per cent. per annuin 
(including interim dividend already paid) absorbs £1,500, a 
dividend on ordinary shares at the rate of 10 per cent. per 
annum (including interim dividend already paid) requires 
£4,500, there is to be put to reserve fund £1,656 which (added 
to £3,344 placed to reserve fund last year) makes a total 
reserve of £5,000, and £2,304 is to be carried forward. 


British Columbia Electric Railway Co,, Ltd.—The 
directors’ report for the year ended June 30th, 1915, states that 
the result of the operations is exceedingly unsatisfactory. 
Although there is no immediate prospect of sufficient profits 
being earned to pay the dividend on the 5 per cent. cumulative 
perpetual preference stock, the financial position is considered 
to justify the payment of the dividend for the current year 
out of the reserve fund. The directors are unable to hold out 
any hope that they will be able to recommend any dividend 
on the preferred ordinary or deferred ordinary stocks.for the 
current vear. We shall deal with the report further in our 
next issue. 


Bombay Tramways and Income Tax.—The Calcutta 
correspondent of the Daily Telegraph says that ehareholders 
on the Indian register of the mbay Electric Supply and 
Tramways Co. have held a meeting to conskler means of 
obtaining relief from English income-tax. The chairman (Sir 
Sassoon David) said legal opinion, both in England and: in 
India, was to the effect that the only means by which the 
company could escape from liability to pay the English tax 
was by transferring the management to Bombay. Resolutions 
providing for alterations in the constitution of the company 
were adopted. 


Municipal Tramways Trust, Ltd., Adelaide.—We 
have received a Christmas greeting folding card giving the 
„vital statistics" concerning the operations of the above 
organisation for the years 1909-1915. 
capital receipte and expenditure, revenue receipts and expen- 
diture, reserves and general statistics in six years, from which 
the progress of the undertakings may be traced out with ease. 


Burmah Electric Tramways & Lighting Co., Ltd.— 
A dividend of 5 per cent. on the 6 ШЫ, cent. preference shares 
is announced for the period from February Ist, 1906, to Nov- 
ember 30th, 1906, leaving 52 per cent. in arrear; £2,000 is 
put to depreciation account, and £842 is carried forward. 


New Russian Electrical Companies.—The Caucasian 
Electrical Co. is being formed (capital, 150,000 roubles) to 
exploit electricity in the Caucasus; also the Electrical Equip- 
ment Co. (capital, 2,000,000 roubles) to exploit electricity, 
gas, ete. 


STOCKS AND SHARES. 


TuEsDAY EVENING. 

Stuck Exchange markets are considerably more subdued in 
spirit than they are as a rule at this time of year. Strength 
is exhibited in most departments. The issue of Exchequer 
Bonds had the competitive effect of lowering Consols and the 
War Loan, and the unexpected news with reference to the 
withdrawal of troops from Suvla Bay and Anzac led to a 
slight dullness in the general tone. But once more, on the 
whole, the surprising part of the Stock Exchange is that 

rices should keep up во well as they do, the reason for this 
beine the really extraordinary absorption of stock which is 


going on—evidencing that some people, at any rate, are saving. 


their money, in accordance with the official admonitions 
directed to the exercise of thrift. ( | 

For the first time in many years, the Stock Exchange is 
to close on Christmas Eve; a reminder, this, of the fact that 
all dealings are for money, and that the fortnightly eettle- 
ments no longer give the extra work twice a month that 
used in times gone by to place an effective bar upon any 
lengthéning of the Christmas recess.  Throgmorton Street 
reflects the somewhat subdued spirit of the City generally. 
There are no shilling toys to tread upon—and, incidentally, 
to be charged half-a-crown for, by way of penalty to clumsi- 
ness. -The non-treating order certainly makes a difference to 
seasonable joviality; and, above all, the Stock Exchange has 
not had a good year. The Bank of England ooneiderately 
posted its commission on the War Loan to stockbrokers so 
that the cheques arrived on the first day of this week, but 
even this little douceur cannot wholly eradicate the memory 
of the bad months of the first half of the year. The indus- 
trial market is quiet, and business in Home Railway Stocks 


has dwindled to а minimum. 


It gives the figures of 


Metropolitan Electric Supply ordinary, share’ 'acbléve ‘thie 
distinction of affording the only movement in the list, and 
this takes the shape of a rise of 2s. 6d., there being one or 
two buyers about, attracted by the low price to which the 
shares have fallen. For some time past, the market in 
Metropolitans has been a poor one, with a good many shar. 

offering and no support; but just lately the floating 55 
has been taken, and the price is once more on the mend. 


There will be little move in the London list on this side of 


the dividend declarations, and if we had to venture into’ the 
region of prophecy, we would hazard a guess that the an- 
nouncements will make no great difference to most of the 
shares, although they may confirm the market in the còńdi- 
tion of quietude that has been its.customaty characteristic for 
the past two months. M 
Marconi's Wireless Telegraph shares have strengthehed 
slightly in tone as the result of the declaration of dividends 
at the rate of 7 per cent. on the preference and 5 per cent. 
on the ordinary. Both of these are in accordance, with antici- 
pation, although some of the pessimists were inclined to think 
that the dividend on the ordinary shares might be cut. The 
Marconi International Marine dividend is also at the rate of 
5 per cent. on the ordinary, and the shares have hardened a 
trifle—in this case to 25s. Canadian Marconis emerged from 
their long state of inanition by improvjng to 5s. 6d. on the 
appearance of a report which spoke more hopefully. han. had 
been expected. It is a little Sur Кары that the Marconi 
market, which not long ago was the centre of activity. ‘and 


mild speculation, should have fallen on such dull days, interest 


having died out almost completely for the time being. 

The Mexican group leans to the easier side, and a few small 
falls have occurred in the bonds of the industrial companies 
—less from any pressure to eell than from the nature of the 
recent news. General Villa is variously reported aa bestirring 
his forces and surrendering! What is more serious, some 
of. the internal obligations of Mexican companies are being 
met by payments which work out at a pitiful threepence to 
the dollar. Such a rate of exchange the Mexico Tramways 
Co; dwelt upon in the report that it issued four or five months 
ago; and the advertisement of internal bonds being. actually 
repaid at such a rate of exchange is an unpleasant reminder 
of what a revolution really means. On the ofber hand, 
private cables arrived over. the week-end -which took R 
cautiously-hopeful view of the situation; so-that the general 
и 1s about as contradictory as ever. Wall Street pro- 
esses to have favourable news, on the strength of which the 
Americans bought a few Mexican industrial issues. © ^ `; 

Brazilian Tractions have eased off to 514, the shares having 
fallen consistently for the past three weeks, on the uncer- 
tainty which is felt with regard to the dividend outlook. The 
preferred shares, however, bold their price with a deal 
of tenacity, and аге by no means easy to buy at the cutrept 
price of 91 xd.; and it would not be surprising to see a twist 
upwards in Tractions after the turn of the new.year. For the 
time being, the rate of exchange is weak, and this reacte 
unfavourably upon Brazilian issues generally. . .. ...,.,, 

No changes worth mentioning have occurred in the Home 
Railway section. Underground Electric income bonds keep 
steady at their somewhat reduced figure of 77, and business 
in them has become quiet again. It is said that Ше cur- 
tailed service on the new South-Western electrified system 
is due to interference between the power current and the 
Post Office telegraph system, but this, of course, will 
mean no more than a trifling delay. Passengers seem to 
appreciate the altered system very considerably, and the 
change to electric traction bids. fair to become ав great a 
success as it was in the case of the Brighton Railway when 
that company electrified part of its suburban lines. 

Globe Telegraph & Trust shares of both classes are marked 
down 2, of which 2s. is due to the dividend in the case of the 
ordinary shares, and 3s. in that of the preference. It will be 
noticed that the yield on the ordinary shares now comes to 
6f per cent. on the money, allowing for the faci that the 
income-tax is paid net. Eastern Extensions are à better at 
124. The only change in the 5 group із 4 
decline in the preferred stock of the Anglo-American, Tele- 
graph Co. India-Rubber shares retain their big rise of last 
Beck on the splendid report and dividend, and Henleys at 
131 show arise of the fraction. The rest of the miscellaneous 
group is firm, and in most cases there is not much supply 
available. The rise of 5 points in Edison & Swan 4 per cent. 
debenture stock is well maintained, and Castner-Rellners are 
changing hands freely over the middle price of £3. 

The rubber market is decidedly robust. Business is active— 
almost ridiculously so, considering the season. of the year. 
The public are taking large quantities of the 2s. shares that 
stand in the neighbourhood of par, while of the £1 shares the 
difficulty is to get enough to supply the continually increasin 
demand. The buying movement is justified on the grou 
that rubber will be strong for a long time to come. Con- 
siderable curiosity 1s evin in the possibility of there comin 
to market the 8,000 lb. seized in the mail bags of a neut 
steamer, the intended destination of the produce being 
shrewdly surmised as Germany—in which n hear, 
by the way, the price of the raw stuff is called 3 lb 
which, in other words, means that there is practically no 
eupply. The armament division kopi steady, and within the 
past. das or two a little quickening of interest in copper shares 
caused most of the leading issues to harden.. -y y eny 
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SHARE LIST OF ELECTRICAL COMPANIES, 


Номи Exucraicrry ОомРАИПЕВ. 
Price 
Dividend, Dec. 91, Rise ог fall Yield 


1914, 1916. this week. p 
Brompton Ordinary .. vv. ee 10 1} — a6 4 
Ch do. ^ ура Pref, ee oe : 7 — 7 9 10 
aring ross inary ee eo - 
do. do. do. Pref. ee 4 af == 6 0 0 
до. до. Cit ty Pref, ee eo 8 == 1 10 0 
Deb. [EJ ee ee ee 4 78 — Б 2 3 
Chels oe ee Ф ов ee 5 43 -— 5 17 8 
do. 43 Deb. ee ee LE J ее é 87 == 5 8 6 
City of London o 9 191 — 178 
do. 6 cent, Pref, ee 6 11 — 5 9 1 
do. do. ed. . ee ee Б 100 = 6 0 0 
0. do. 0 eo ee 43 85 — b 6 0 
0 do. 6percent.Pref,.. 6 10} — 517 8 
do. do, 1st Deb. ee oe 4 90 = b 0 0 
йо. е and Deb. ee oe 88 — б 8 0 
т ту oe eo oe 9 6 = 1 10 0 
London Electric ee ee é d -— 8 8 4 
do, do. 6peroent Pref. .. 6 — 1 1 2 
do. do. ees ee eo 4 95 — 6 4 0 
м lit 9 +% 714 
в e cent, Pref. ве — 6 0 0 
do. ер, ee ee ee 85 — 8 6 0 
do. Deb. ee oe ee 70 — 5 0 0 
Bt, James’ and Pall Mall we 10 6i — 8 0 0 
o. do, 25. а т pent Pre, 9 6 — ` 16 8 
0. on эө oe Bj 10 = 5 0 0 
th ee ee Б 93 EY 7 5 6 
South Metropolitan Pret, ee ee q 1 -— 6 14 0 
Westminster Ordinary .. .. . 9 — 618 6 
do. “a Pref, oe ee t 4 — b 9 0 
Тале» AND TELEPHONES, 
Anglo-Am, Tel, Pref, .. oo „ 6 1 — $ 5 19 6 
do. Det. eo oo ee là 92 — 6 11 8 
Qulle Tele 69 .. ee өө ee В -— 6 8 0 
Bub. ee oe ET os 6 8 — 660 
[) ee oe ee ee 10 16 — 0 18 4 
ee eo ee q 193 + a M: 8 0 
do. 4 Deb. ee ее 4 80 — б 0 0 
Hastern Tel, Ота. в ee ee ee 3 198 — *6 4 0 
t. oe ee ee 84 66 — b 6 0 
do. 4 . oe oe ee 4 81 === 4 19 0 
Globe Tel, and т, Ота. ee ee ee 6 1 xd — 16 12 2 
о, eee ee oe 6 1 xd == 616 8 
G^. Northern Tel, ee еә ee ч 48 а — б 11 4 
Indo - Nuropean ee oe ee ee x — 16 4 
Marconi ee ee ee ee 10 14 — b 6 8 
New York Tel. 4. es - 44 101 — 4 9 1 
Oriental Telephone Ord, «„ 10 ч == 5 6 8 
Pre. a 0 0 ee 6 — 6 17 9 
Tel. B $ Deb. eo ee 0 0 ee 4 80 == 6 0 0 
Unit е "Plate Tel. ee oe oe 8 6 * 7 12 5 
do. oe oe б 4 — 6 B 1 
West India and Pan. ee ee oe 1 J — 8 17 9 
W Tel ee oe 1 1 т 6 q 0 
do. 4 b. ee ee 4 80 -= 6 0 0 
Нома Bars, 
Central London, Ord, Assented 4 72 — 510 6 
Metropolitan ee ee oe oe 1 94 € b 2 0 
Gis ee ee ee m E T Nil 
Ordinary ee — Nil 
do, "A" .. Nil b — 8d. Nil 
do, do. oe 6 т — *8 17 6 
Fonnzen Талмыз, &о, 
Ааны» Une: o pes сп Bret eo 6 6 == 600 
Angio'Azg. Trama, Mirsi en.. 0 P = 617 6 
. 0 в oe — 17 6 
do, ind 9 ee өө a 8 Ta 7 17 2 
4 Deb. ee ve 4 35 —1 5 6 8 
do. Deb. ee oe 43 E 79 + 8 6 14 0 
do, 6 85 e а. б 81 — 6 4 0 
Beazil Tractions . oe oe ee 88 61 — 9 6 16 0 
Bombay Ю1есётіс Frei. 6 — 5135 1 
“do. 44 Deb. e 4 85 ER 580 
Erigan Solaris Elec. Rly. Pioe. К b 60 — 8 6 8 
do. Preferred.. — 40 — Nil 
do. do. Deb. d 64 — 6 12 10 
o0 ‘Trams ee oe ° ee N 42 — Nil 
do 6 Ker cont: Bonds .. — 48 —1 Nil 
Mexican Light ee ee Nil 80 — Nil 
0. Pref, . ое ee Nil 43 — Nil 
do, lat Bonds s'o ee == 46 —2 — 
- ManmurACTUAING Oonranns. 
W ee ИО ee 14 — 6 1 9 
British Aluminium Ord. ee ee 6 aad? pe 4 9 0 
йо, Pref, [E өө 6 18/- — 6 18 4 
British Insulated Ord. ee ae ee 15 1 — 3 2 10 
do. e ое ee [EJ 6 — 6 11 7 
British Wes e c Q B8 — 716 0 
do. 4 De ee ee oe ee é 70 5 14 4 
do. 6 D. lien Д] ee ее 6 101 ет b 19 0 
Callen: I8 .. ee ее oe ee 16 103 — 7 2 10 
do. б гөө ee oe ee 6 4i — 6 11 8 
йо. eo ee eo 43 90 ==> б 0 0 
т er. А ee «e. 20 8 — 618 4 
Edison & Bwan, £8 PS. Nil 97 = Nil 
do. do. ly ee eo Nil 1 — il 
do. до. 4 Бер, оле е 4 63 — 6 9 1 
do. b % De ee ee & 60 — 8 6 B 
Electric . ee eo ee 6 Ы 14/- у: 8 11 6 
do. do. Pref, ee eo q 19/9 == 3 1 4 
Gon. Eleo. Pref, ee ee ee ee K ul == 6 8 1 
ey ee e ae ee ee + 2 *8 19 8 
do. Pref, е ee ee ee d — 6 6 0 
do. Deb. eo ee 0 0 ee fF = 4 17 9 
Rubber ee ee ee ee 10 — »19 8 2 
Ооп, ee ee ee 90 8t =» 28 1 0 


* Allowance Шей for dividends being paid free of inoome-tax. 


Dublin Electricians’ Wages.—Sir John Griffiths, as 
arbitrator, has decided that the Dublin Corporation's Stanley 
Street workshop is a “oontract shop,” and that the electrical 
engineers employed there are entitled to the increase of 2s, 6d. 
per week given by other employers in the city. 


MARKET QUOTATIONS. 


It should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances. 


Wednesday, December 22nd. 


CHEMICALS, де. „ 
а е н Моло ee ee por owt, .. = ee 
Se эө эө » ee 0 
: oe eo ee per lb. 1n : 
а w Sulchurie ee oe eo € ows, eo . 
a Ammoniac Bal $a А 
а Ammonia, Muriate (large oryttal) per "ton £50 , 
a Bleac powder ee ee ee м oe Е 
а Bisulg ot Carbon ee өе м £28 ° 
oe ee oe и £25 
' Bu] pbate ee oe ee x £48 10 DE 
a L шли. oe oe өе и ee . 
Sugar эе эө м oe ee 
* 0... „„ per = 
e ewyia ee өз „ per [| 
а Potassium, Bichromate, in casks n. Я 
а Potash, Caustic (88/90 ee per ton 
a и Ora ee ee ee per lb, 1/6 
roh} » 1/6 
a Potassium, Cyanide (98/100 96) .. " Nom, А 
(for purposes 
а hel oe es per owt, 6550 ee 
a Bulphate of Magnesia „„. рег ton 218 i 
а Bulphur, Bublimed Flowers oe м £11 10 ° 
a н pad ered ee oe и 28 10 ° 
a »" eo 
а Bods, Ria (white u :. ва й T oe 
а " ee өө: ри. 144 ad. inc 
a ee per I- ae 
a HE e onsks — .. per Ib, BM. 
METALS, &o, 
3 per ton % vé 
b Ы Wire, in ton lots 
1 to 14 B.W d и T5 
b Sheet, in ton lots . " T a 
, Babbite’s metal ingots a a 5 
.c Brass (rolled metal 78017 besis) ger 1р. 1/1} *o 1/1 zd. dec. 
с ^" Tubes (solid drawn wn) oe и 1 tol 
с м ire, b 8 oe е в и 1/1 to 1/1 ad. dec. 
с Copper Tubes (solid drawn ee м 1/2 to 1/2 14. ine. 
„ Bars (best sel oe per ton 112 
E м Sheet oe ee ee и £113 
g и Rod .. өө ee se и £112 "E 
d м ) Bares. „ £101 £2 10 inc. 
d м " Bheete ee & £119 £3 10 ino, 
d м LI U Der б i ө ine, 
1 Ebonite Rod ee oe ee м 8/- ee 
f м Sh ө ee в 2/6 oo 
a Bilver Wire ee ve и 1/10 
b Gutta-percha, fine ee ee oe и 6/10 ee 
b rubber, Para T " 8, 4d. inc. 
i оп E! (Cleveland warran ta) per ton - "n 
I s efe pie No. ь Р.О, qual, " £98 is 
L Lad Eng oo oe м £39 10 15J- inc. 
g Mercury per bot, #16 15 . 
€ Mice (ix original onses) small per ib, . to 6/- 
Өө n» " " е 1% 1914 * 
e ee и s up. 
o Nickel, sheet, wire, &o. .. oe oe Nom. E 
э Phosphor Bronze, p " - 
ә н я led bars & и 
g » rolled strip & sheet м 25 
e Platinum oe ө» ee eo Per 08, 210/- 
dBüiclum Bronse Wire .. „z. per lb, 1/8 
Steel Tre ird о DATI ee өө per ton £86 = 
а Tin, Block (English) ): s. „ | 2161104169 |£215£8inc. 
ов. 1 016 .. ee per lb. 2/8 PE 
p White Anii-friction Metals per ton Ба 
+ Zino, Hh't (Vieille Montagne bnd.) m Nom, 
Quotations supplied by— 
a G. Boor & Co. h Bdward Till & Oo, 
b The British Aluminium Co,, Lid, 1 Bolling & Lowe. 
c Thos. Bolton & Sons, Lid. k Morris Ashby, Ltd. 
d Frederick Smith & Clo, 1 Richard Johnson & Nephew, Ld. 
e F. Wiggins & Bo a P. Ormiston & Sons. 


o Johnson, Matthey & Oo., Led. 
саега h p 
r W. F. Dennis & Oo. 


orks Co., Ltd, 
g James kspeare. 


A Manchester Dispute.—The Manchester Courier 
reports that the Oommittee on Production has been asked to 


- arbitrate between 20,000 workers in the engineering trades of 


Manchester and district and the employers, on the question of 
inoreased wages. The dispute has arisen between the British 
Labour Amalgamation, the National Union of Gasworkers and 
General Labourers, the Workers’ Union and the Engineering 
Employers. Both sides have agreed to put the matter before the 
arbitrators and to accept the decision. The trouble concerns the 
labourers and unskilled workers in the engineering trade, and it 
has been brought to a head because a three yeara' agreement on the 
wages question has almost expired. 

It is not expected that any steps regarding arbitration will be 
taken until after the Christmas season. The trouble will, if it 
materialises, affect firms in Manchester, Salford, Warrington, 
Newton-le- Willows, Altrincham, Stockport, Hyde, Denton, Ashton, 
Bredbury, and other local areas. The men's claim is for an 
increased wage of 6з. per week, independent of, and in addition to, 
the war bonus of 3s. obtained in March, for all the workpeople 
engaged on time rates, and 174 per cent. on piece rates. In addition, 
certain concessions are sought with regard to overtime pay, the 
object being to secure the same overtime terms for the labourers 
and the unskilled workers as are paid to the skilled engineers, 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING NOVEMBER, 


WHATEVER may be the reason, the last four monthly returns of 
the rts of electrical goods from this country show progressive 
increases in value of a very satisfactory kind. Thus, the November 
total reached £522 059 in value, as compared with £406,132, 
£374,418, and £346,318, the respective totals of the three pre- 
ceding monthe—Ootober, September and August. 

After a considerable falling off in October, a marked revival has 
occurred in the electrical import businese, the November value reach- 
ing a total of £250,343, which is considerably i in excess of either of 
the two previous months’ totals, and a similar comparison may be 
made as regards re-exports, which were valued at £30, 560 in 
November, as against only £20,122 in October. 

In the case of the exports, the bulk of the increased business 
was traceable to the cable, telegraphic and telephonic sections; the 


Registered Exports of British and Irish 


Electrical Goods from the United Kingdom. 


n — сы Pd + 53 л РАВ © d 
8 LE e В а в Р E Е : „ 12 323 о Д 
$ $353 822 $, 23 |i 2] of S pag | g TE аза, . 
Destination of exporte and country consigning EE 5 | Ses = 88 ой 225 E Ё Bs | Ses $3 F E 8 2 82 5 3 
imports. 595 | 323/883) ЕН |544| БШП) $3 5 58 | à |5851 Fee! р 
i 2 | PER :51 2 ЕРЕ "8 ДУЕТ | ° |i. 828 
& EE — * 4 2 25 
£ £ £ £ & £ | £ £ | E £ | & £ | B 
Türen Sweden, Norway and Denmark  ... | 6,881 48,236 1,233| 3,495 3,122 2,503 | 33,455| 825 56 | 616 |11,177/22,691 134,290 
rmany eee eee eee ere ane eee eee eee eee eee eee eee eee 
Netherlands, Java and Dutch Indies | 646 10,993 | 557 63| ... 175 808} 658) 1,043 Lis 154 335 | 17,433 
Belgian Congo, — "ue „„ слез TD 2. ie d Hl. A 95| ... Ф — 49 
S sis ess ss o owe c] 10M | s ВА Lew] id 70 | 5,711| 1,142| 2,081 | 119 5,954 11,367 30,278 
Portugal ue itd 268 | 2,664 72} 170 e] A81 930} 88 98| ... | 284| 4,657 | 9,512 
Spain, Canary Isles and Spanish N. Africa... 129 65 83 28 eve 362 1,445) 265 71 66 | 2,081 738 | 5,333 
Switzerland, Italy and Austria-Hungary ... 418 308 195 ... oe 410 | 8,654 ee 89 42 | 1,838) 7,156 | 19,110 
Greece, Roumania, Turkey and Bulgaria ... sue s 236 31 ete ^ x es eae е. | 1,809] 200 | 1,776- 
Channel Isles, Gibraltar, Malta and Cyprus... | 148 | 8,886 | 398| 34 .| 68 66 „ 47| 18| ... | 7,989 | 17,079 
U. S.A., Philippines and Cuba өөө ase |) 2,081 is 241 ane өөө 4,620 | 20 16 | 75 753 | 6,746 
Canada and Newfoundland . «e. | 188 38 |. 163] 55 60|1411]| 1877 13) 234 43| 1,389 | 5,416. 
British West Indies and British Guiana ... 56 11 135} 126 30 69 114] ...| 86 16 285 32 910 
Mexico and Central America — aes ө | 247 57 SE) NC 151 84| ste | воо ee * saa 513. 
Peru and Uregusy ca? vide 64 | 317 19 17 ae 272| 2,532} 60| ... 617,758 21.040 
Chile те „% ое | 439 316] 153 163 | .. | 134 741 67 „ | 875 207 32] 2.627 
Brazil .. ө „% eee „e 164 | 523 415] 262 1892 | 919 | 1,808} 629 1,867 | 110 21| 242 | 6,576 
Argentina... 3557 5,817 1209 173 | ... | 858 | 9,633| 4,089) 589 3 | 3,437| 1,803 | 27,859 
Colombia, Venezuela, Ecuador and Bolivia... 423 | 61 87 | Y ВАШ uu * as er 979 
Egypt, Tunis and Morocco ... ..  ..| 365 | 2,162 | 296 110 11 . 9 493 28 292 247 | 5,242 
British West Africa id 107 77 18 45|] =: 70 90 17] 70 . 19. 115 623 
Rhodesia, O. R. C. and Transvaa!l. . 137 | 968 896) 494 .. 18 1, 1800 165 25 140 514.074 
Cape of Good ris cas сеа T A 550 | 1,031 610) 369 s 47 671 432 1,415 26 | 72 463 5,686 
Natal ... 629 40 164 63 "a 99 | 1,830 37 46 н 10 | 2,918 
Zanzibar, Brit. E. Africa, Mauritius & Aden 75 38 | 167 149 | 31 M 476 36 13 7| 80 1,072 
Azores, Madeira and Portuguese Africa e | 50 451 111 * 78 944] s| 141 t 79 748 
French African Colonies and Madagascar... — | ee T" iw] ess 144 АС — | oeo .. 144 
| | | 
China and Siam uS We. dh 103 1.046 879| 393 | 38 718 922 323 58 61 30] 812 | 5,383 
Japan and Korea кез ess - 77 21,353 66 10 940 | 2,87| ... | 185 rod 8| 548 26,274 
India ... bie cA is oh . | 2,582 118,869 | 3,363) 2,852 | 36 | 1,726 6,986) 1,664 2,841 | 289 | 3,611, 3,323 | 48,142 
Ceylon ... 58 393 e 1 uu 10 784| ...| 164 3| 510 55 | 2,084. 
Straits Settlements, Fed. Malay States and | | | | | 
Sarawak «5 1029 | 888 | 921| 171] 10 13 | 2,358] 777 111 „.. | 594| 5,530 | 12,402 
Hong Kong A 2 ae А 660 | 8,027 | 469 13 18 684) 1,000 ...| 146 | 87 | id 134 | 11,485 
| | | 
West Australia m LAM ^ 35 | 1,000 | 983| 287] ..| ... 854] . 481| ..| 166| 126 | 8,971 
South Australia Р à i 146 691 PASI). - auus ПЕ 187 | 1,343] 275 164 67 | 1,569 12 | 4,716 
Victoria aa T* 185 TT 759 | 8,954 | 2,385| 1,245 un 645 | 2,252| 827 678 30 3,782 1,728 | 23,285 
New South Wales ase * i 703 | 8,481 | 1,498| 1,279 66 | 1,522 | 6,503| 955 1,565 | 577 489| 163 | 23,801 
. ue . e 89 | 384 18) $95) 55 чИ 449| 1,7361 234 | ... 547| ... 3,852 
Tasmania 81 | 285 | 20] 233 .. — 261| —- e 45 45) ase _ 970 
New Zealand and Fiji Telands T TA 898 11. 068 2,907 602 73 399 3,425 1,141 36 | . | 6,786 6 | 27,341 
CUNG — — — | 
Total, & |21,458 168. 566 22, 734/15,130 |3,884 |14,576 |106,092/18,562/15,337 |7,123 |53,194 80,453 522,059 
| 
Registered Imports into the United TOP of Electrical Goods from all Countries. 
Russia, Norway, Sweden and Denmark 316 oe 539 | . | 3,084 3| 1,691 456 2,601 8,720 
Germany TTE eee eee eee e.. see eco eee eee ees eee eee eee eee eee i eee eee 
Holland... „ am XEM X60. 166 62 | 835 81| 8,541 | 296 | ... 166 | ww ] 1:30T1 45 64 11,242 
Belgium eee eee eee ees [I1] eee see see eee eee eee eee eee see see eee Snes 
ЖШ aa (ek col ам owe o 091 2490 Dom 518| 107 | 214 | 2.160 33 912/24,428 | 1,662 115 30,969 
Switzerland eee ese ees eee aes 1,598 eee 7 240 1,829 4,550 eee 199 1,702 1,088 1 1,218 
Italy eee eee eee eee ese ees eee 2,484 eee eee eee see 3,332 eee ese 34 70 5,920 
Austria-H eee eee ees eee eee eee eee eee ese ees eee eee eee eee eee eee 
United riso bd es. е. e | 7,112 | 702 17,447 1,866 15,699 | 471 0,291 | 85,844) 8,380 10,673] 28,435 177,920 
Total, £ | 9,562 | 4,367 |18,053/10,754 16,748 | 4,460 22,466 86,789135,905 14,527 32,373 245,984 
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former, indeed, reached a record value, £163,566, which compare® 
with the previous highest value of approximately £140,000 recorded 
for November, 1912. Machinery exports fell away, as compared 
with October. 

The feature of the exports was the large Russian business during 
the month, amounting to over £100,000 in value, although in other 
directions business was fairly good. 

The considerably-increased imports total was due almost entirely 
to the activity of the United States, from whom we received elec- 
trical goods valued at £178,000—£97,000 representing machinery 
and £28,000 telegraphic and telephonic material. 

Datch lamp imports were on a smaller scale, but from France we- 
received £24,000 worth of battery material, bringing up the battery 
and accumulator imports to £35,900 for the month. 


Additional importa.—Japan, glow lampe, £112 ; Canada, electrical goods, £38 ; telephone and telegraph, £1,017 ; Spain, carbons, £3,192. 


Registered Re-Exports of Foreign and Colonial Electrical 


1,569 | к 


1,399 | 613 


Various countries, mainly as above... 


TOTAL EXPORTS: £522,059 


TOTAL RE-EXPORTS : 


Goods from the United Kingdom, 


176 sess | i | 188 |3,224| 19,454 30,560 


£30,560 TOTAL IMPORTS: £250,845 


NoTE.—The amounts appearing under the several headings are classified according to the Customs returns. The first and 


third columns contain many amounts relating to „goods 


otherwise un 


the latter, doubtlees, consisting of similar 


materials to those appearing in adjacent columns, Imports are credited to the country ree consigned, which is not жены 


the country of origin. 
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AFTER THE WAR. 
DISCUSSION IN THE HOUSE or LORDS. 


À CERTAIN measure of mild ridicule has been poured 
upon the efforts of those who are anxious that while 
we are at war we shall be making preparations for 
the new international trade position that will arise 
when Peace is declared. To our minds it is curious 
that those who belittle such efforts should be fore- 
most among those who criticise the Government 
because the nation was unprepared for war. It is quite 
right to prevent the problems of the future from un- 
fitting us for a concentration of all necessary energies 
upon securing an absolute and unquestionable victory 
on the battlefield, but after seeing that there is no 
neglect in that connection, tne British nation and 
the Allies have thousands of industrially and com- 
mercially wise men available for devoting their time 
and experience to after-the-war problems. In our 
opinion, after all that has been revealed, we shall 
afford the world an object lesson of the completest 
folly if the nation is to be led or dictated to by short- 
sighted, non-industrial or uncommercial minds who 
hold that, because the outlook is not clear, we should 
leave the new problems to be considered when they 
actually arise. There may be differences of opinion 
as to the precise lines along which our investigations 
should take place, but we agree with Mr. Asquith 
when he states, as was reported in these pages last 
week, that not even our pre-occupation with the 
immediate and pàramount task of ensuring victory 
ought to prevent us from taking measures to ensure 
that these problems should be carefully explored by 
skilled experts in advance." We, therefore, welcome 
most cordially the discussion which took place in the 
House of Lords on Tuesday last week. 

From the report of the speeches appearing in the 
Times we gather that Lord Parker asked the Govern- 
ment to appoint a joint committee of the two Houses 
to report upon the problems that will arise when 
citizen soldiers return to industrial pursuits, and upon 
the reorganisation of our industries upon a Peace 
footing. It could be seen in this time of crisis how 
heavily a nation might be handicapped if we failed 
to think out in advance measures suitable for some 
particular emergency, and to prepare an organisa- 
tion for carrying those measures into effect. What- 
ever excuse we might have had fór unpreparedness 
for war on such a scale, we should have none if we 
were unprepared for Peace. The evils for posterity 
might be equal to or greater than those following 
upon the war itself. We should have to deal with 
industrial workers who had been diverted to military 
hfe and the production of munitions, industries 
would need reorganising when capital was scarce, 
and we should have to face a competition in the 
markets of the world keener than anything we had 
vet known. He was not sure that for this competi- 
tion we should not in some respects be worse off 
than Germany herself. Germany’s export trade had 
been stopped, and it was not improbable that she had 
been able to accumulate stores of merchandise with 
which to commence the new industrial campaign.”’ 
As one step in the direction of avoiding friction, Lord 
Parker advocated the classification of labour that was 
likely to return to industrial work, and the indus- 
tries that would require labour. We should also 
confer with Colonial Governments regarding the 
prospects of employment in our Dominions beyond 
the seas. The most difficult problem, he thought. 
would be the position of women workers who were 
doing work previously done by men. They would 
not return to pre-war conditions, and they would 
have to be organised as well as the men. The war 
had taught us the danger that lav in our depending 
upon foreign sources for such things as munitions 
aud the necessaries of life. Herein lay a financial 


weakness—were we reorganising our industries tak- 
ing these matters into account? Would it not be 
wiser to depend upon our oversea Dominions rather 
than upon foreign nations? If new.industries were 
to be started and certain others kept alive, we must 
give up Free Trade and consider how to avoid those 
political difficulties and abuses which were so often 


incident to a financial system in which a tariff 


played a part. 


If we were to embark upon strenuous competition for the 
markets of the world we must consider the reduction of the 
cost of production by increasing the efficiency of labour, by 
revising our patent laws, by encouraging invention, by pro- 
viding new and more adequate machinery, and by abolishing 
artificial rules and regulations which restricted output. No- 
body desired to reduce wages below the pre-war level, and by 
profit-sharing or some other means a way might be found 
which would make it to the advantage of labour to agree io 
the abolition of the artificial restrictions upon output which 
were to be reimposed after the war. If it was impossible to 
appoint a joint committee of both Houses of Parliament, the 
Government might form a committee on the linea of the 
Imperial Defence Committee, which could map out the various 
subjects for inquiry and could refer them singly or in groups 
to sub-committees appointed for the purpose. 


The Marquess of Crewe, who replied to Lord 
Parker on behalf of the Government, said that com- 
petent members of the Civil Service had been closely 
inquiring into the subject of démobilisation for more 
than a year. He referred briefly to an inquiry made 
respecting the return of soldiers to the land, and he 
considered that in respect to emigration, which he 
would not wish to go on at a greater rate than was 
absolutely necessary, we should act in conference 
with the Colonies. Populated as these islands were 
to-day we could not be a self-supporting country, 
and he did not think our fellow-citizens would wish 
us to aim at the establishment of works parallel in 
character to those of Krupps, though they might 
make us self-supporting in the matter of military 
munitions. These matters would, however, have to 
be considered. In regard to the demobilisation oí 
war industries, the release of very partially skilled 
or unskilled labour for which openings would have 
to be found, the question of the proper employment 
of women (having regard to health and child-bear- 
ing)—these were parts of a complex question which 
became more complex by the difficulties which existed 
in regard to male and female labour. Nearly all the 
instances cited by Lord Parker raised ancient con- 
troversies or led to new ones hardlv less violent. 
It was quite evident that at a public inquiry people 
would be unable to resist the charm of advocating 
their general opinions, and the Government desired 
to avoid public discussion." . The Marquess con- 
tinued (we quote the Times report) : — 


Much had already been done departmentally in the prepara- 
tion of material for facilitating the return of soldiers to civil 
life, though the results had not yet been submitted to any 
body. With regard to the labour side, a great deal of work 
had been done by the Board of Trade in the collection oi 
material. There were about three million men and women 
engaged upon war work, and it wae therefore easy to see the 
magnitude of the problem. The Board of Trade had also, with 
the help of skilled financial advisers from outside, been endea- 
vouring to put together the necessary material for considering 
commercial and financial problems. Obviously questions oi 
policy were so much involved in the consideration of these 
matters that it was impossible for a Government Department 
to do anything more than the mere collection of material, an 
the question now arose what further steps should be taken for 
the purpose of getting that material into some kind of shape. 
He agreed that consideration should not be postponed, though 
few now supposed the conclusion of the war might be speedy. 
or that it might be sudden. At the same time it was impos 
sible to be too well prepared for the conditions which woul! 
arise. The Government were not prepared to appoint a joint 
committee to consider the matter in public, but the noble 
lord’s other suggestion was of a more hopeful character. It 
was that a body should be anpointed to examine the question 
of Imperial reorganisation as a whole and working largely 
through sub-committees with the ultimate view of conducting 
many of the necessary operations through local committees. 
He hoped that something of that kind could be done. He was 
not in a position at the moment to speak with any certainty. 
but they were all as convinced as the noble and learned lord 
of the necessity for action as prompt as was compatible with 
the examination of the large amount of matter relating to 4 
great many subjects. 
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Viscount Haldane was the next speaker, and he 


prophesied that when peace came we should be found 
less prepared for it and its problems than we were 
for war. He advocated the appointment of a com- 


mittee or Royal Commission to consider the problems . 


which peace would bring. A committee could dis- 
tribute the inquiry and elect sub-committees to carry 
it out, but such a body could not settle controverted 
political questions—Parliament would go on discus- 
sing such matters. The thorny and perplexing sub- 
ject of re-employment of men coming back from the 
war should not be left to merely departmental con- 
sideration. . 

Viscount Bryce said that a great deal would depend 
upon the end of the war and the treaties that would 
follow; many of the problems could not be ap- 
proached until we knew what the end of the war 
would be. We might have to retain enormous 
armies if the war were not conclusive. 
not revive controversies, but there were non-contro- 
versial questions which might be considered by a 
small committee of nine, which, upon the material 
prepared by the Board of Trade, could work out a 
scheme along lines upon which they thought we 
should proceed, and could consider the difficulties 
which might arise. 

Lord Newton Stated that the War Office and the 
Board of Trade had long been in consultation regard- 
ing the return of soldiers to the labour market—a 
process which would be of a gradual nature. What- 
ever proposals were arrived at would be submitted to 
a committee or tribunal of some kind. ` 

The debate was brought to a close by the Marquess 
of Lansdowne, who hoped that women now doing 
war work would not have to be permanently pro- 
vided with other industrial work. The place of the 
English woman was in her home. 


A B.E.A.M.A. Discussion. 


What was said during a discussion held by the B.E.A.M.A. 
on the 15th inst., at the Connaught Rooms (Mr. RosLING in 
the chair), has iuvstly been said a thousand times before, but 
the whole tone of the necting was satisfactory in that it indi- 
cated a recognised need for acuon. About dd weinbers and visi- 
tuls Were present, and the discussion was opened by Mr. T. C. 
ELbkk, who had something to say on the vital importance of 
iuaking adequate preparations for peace. Victory in the field, 
suld the speaker, would give us a firm foundation of industrial 
confidence and prosperity. All that was needed was plenty of 
active optunisi, but the engineering industry must get to 
work to help itself. British engineering had given an amazing 
instance of industrial developinent. Its productive capacity 
had been increased enorniously during the past fifteen months, 
and the shock of peace would be staggering if the industry 
did not make timely preparations. Ihe capital invested, the 
plant laid down, and the workers irained, to meet war needs, 
must all be utilised. If they were employed as intensely in 
peace as in war, the cost of the present struggle would soon 
be wiped out. But it was useless to expect the Government to 
have any policy regarding what should be done to maintain 
our engineering productive power. Engineering manufacturera 
had a clear idea of what was wanted, but they inust secure the 
co-operation of labour and of voters. A new organisation was 
required to address, on behalf of the engineering industry, the 
people of this country and the conunercial conununities of 
other countries, and to impress on public and private buyers 
the positively racial importance of supporting British indus- 
tries, of increasing our turnover, and of securing more com- 
prehensive production. Such an organisation—not out to do 
business," at any rate directly—should secure all-round sup- 
port; indeed, it had a *' constituency '" ready at hand in the 
million or so of munition workers and the several millions of 
soldiers, who realised what our engineering industries had 
been worth to us during the war. Ihe directors of the engi- 
neering industry would justly be held culpable were no plans 
made for the vigorous resumption of business on the conclusion 
of peace. The duties of the new organisation would include 
action in support of our interests abroad, and would consist, 
in fact, in securing full utilisation of our former and additional 
engineering capacity after the war, and the most efficient 
application of industry to Imperial service.. 

In continuing the discussion, Mr. PERCIVAL MARSHALL em- 
phasmd the importance of forming an organisation which 
should be as broad and influential in composition and scope 
as practicable, without losing strength by lack of concordant 
interests. It was very important that British firms should 
secure as high and wide a reputation in the production of cheap 
goods as they had already secured in the production of first- 
class output. There was nothing undignified in catering for 
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cheap markets. On the contrary, the latter represented a very 
profitable field, and one giving ample scope for the ability of 
our designers and the employment of our spare labour and 
plant. Neither living costs or wages could possibly return to 
pre-war level for years to come, and the sound policy appeared 
to be to hold and extend markets by improved design, methods, 
and organisation, so that high wages could be afforded. Firms 
who acted on this principle would get the pick of the labour. 
market and be free from many of the troubles which were 
likely to arise in other cases. | 

Mr. LER MURRAY asserted very emphatically that it was use- 
less to wait for other people to do something. Individual 
effort was essential. Having got the equipment, it was neces- 
sary to get the foreign market. The secret of German success 
in this direction was not simply representation by men con- 
versant with the language of the country; not catalogues in 
metric units and quotations in c. i. f. prices; not long credit, 
bribery, corruption or general sharp practice. The Germans had 
earned the foreign trade which they had built up. In the 
Colonies, for instance, they employed Golonial staffs, and they 
saw that their representative knew both the goods and the 
market. To know one without the other was useless. In 
emphasising the importance of publicity in neutral markets 
trade, Mr. WILE said that all neutral 
markets were still being exploited energetically by German 
agents. He suggested that a B. E. A. M. A. meeting might be 
devoted very profitably to bringing together employers and 
representatives of labour in the electrical industry in order 
that the workers might present, without prejudice, their views 
on the war after the war." These men should be consulted 
now, and such a discussion might prove unique in the tortuous 
history of the industry. This suggestion was received most 
favourably by subsequent speakers, and an informal gathering 
of representatives ot the two ''sides," whose interests are 
really identical, may be expected at an early date. 

The CHAIRMAN (Mr. Rosling) pointed out that, as the official 
returns showed only 34 per cent. unemployment in the engi- 
neering and shipbuilding trades during the period 1911-14, there 
was little scope for increased output unless trade unions aban- 
doned their policy of limitation. Workers must be educated 
to the idea of getting much by doing much." Work must 
be made attractive by its wages and conditions. In future we 
must work double shifts if we would capture and hold German 
trade. Personally, һе believed that our industry was 
thoroughly well organised, but the Press could render sterling · 
service by teaching the working claeses the advantage of doing 
their utmost and thus securing better pay. Limitation of out- 
put was ruinous, and it was attributable on the one hand to 
ignorance of workpeople, and on the other to fear that piece- 
rates would be cut if wages rose above a certain level. ro- 
tective tariff alone would give us that security of prospect which 
would justify bold development and, given the Imperial market, 
we should be able to add to it the market of the world. 

Mr. DuNLoP struck a warning note. After the war, he said, 
we should be faced by decreased investible'“ capital, high rates 
of interest, and reduced industry. A French Commission was 
in America arranging for the transfer of many millions sterling 
worth (annual) of machine tool business from Germany to the 
States; the commercial discussion in progress between Ger- 
many and her Allies would exclude us from the markets of our 
enemies; and by seizing the Chinese railways, Japan had 
secured virtual control of Chinese internal trade. Success in 
co-operation was dependent on individual initiative, and it was 
most important that our many small and medium-sized firms 
successful within their limits, but not equipped for foreign 
trade—should take on a more strenuous existence and get to- 
gether in groups to take full advantage of the information pro- 
vided for them, whether by a more efficient Consular eervice or 
by privateenterprise. We hed gone to sleep in our success and 
in our imagined security. We had not realised that eternal 
Vigilance was required. The tariff question must be faced—no 
longer as a party problem—and we must have a tariff as 
an instrument of negotiation ’’ with other Powers. 

After sixteen months of war, said Mr. LoNGBOTTOM, we had 
labour organised for production and for employers to do their 
equal share; all trades must organise themselves. A com- 
mittee from both Houses, strengthened by the assistance 
of active business men, was required to study the new pro- 
blems of international trade and the formation of a Ministry ot 
Commerce. The tariff question was no longer one of politics. 
Some of the best men from our industries should be now at 
work, and it would pay us to secure their whole energies for 
the task, in getting well ready for peace. We needed co-opera- 
tion in all industries, and we needed a Ministry of Commerce 
now. In his opinion restriction of output had gone for ever. 
Its suspension had meant a great increase in earnings; and the 
worker would not consent to go back to pre-war wages. 


Nitrogen Fixation in Russia.—It is reported from 
Petrograd that an important company has been formed in that 
city for the purpose of manufacturing nitrates from the nitrogen 
of the air in accordance with the well.known Birkeland-Eyde 
process. The new undertaking will, it is understood, work in oon- 
junction with the Norwegian company owning the patents in oon- 
nection with the process, and the necessary plant is te be estab- 
lished in the north of European Russia, near the White Sea. 
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ELECTRIC HEATING. 
By GEORGE WILKINSON, M. I. E. E. 


. (Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS at Edinburgh, December 14th, 1915.) 


THERE is probably no branch of electricity supply in a more 
flourishing condition to-day, or receiving greater attention 
from both electrical engineers and the public, than that of 
electric heating as applied to dwelling-houses and business 
premises. ; 

Over two years ago the ELECTRICAL Review* commenting on 
the enterprise of the Point Fives” concluded its remarks 
as follows :—` One might suggest that there is still scope for 
the 'point-five, who feels inclined to become fractionally 
smaller still, to consider some scheme of heating at 'so muc 
per room’ during the winter months. Small heaters suitably 
placed and automatically controlled by a thermostat "E 
adjusted so as to maintain a temperature of about 60 deg. F., 
might meet the case; but, of course, it needs a really simple 
and reliable method of temperature control and a relatively 
low charge per unit, neither of which may materialise just 
et ,» 


Since the above comment appeared there has been little, if 
any, change either in tariffs or economy of usage; neverthe- 
less, the development of electric heating has made rapid pro- 
gress, the rate of progress at the present day being greater 
than ever. This is largely due to improvements in the elec- 
tric radiators themselves, these improvements having deve- 
loped concurrently with a reduction in the prices of the 
apparatus. Radiators of modern design known ander the 
generic term of electric fires have proved themselves to be 
reliable and satisfactory, while the prices at which they can 
be obtained are more reasonable than formerly. 

Electric heaters to be permanently satisfactory must be 
capable of quickly raising the atmosphere of the apartment 
to a comfortable temperature during the coldest day of winter 
and under the most unfavourable weather conditions. This 
entails a rating of not less than 11 watts per cubic foot of 
room space. In apartments with abnormal window area, an 
exposed aspect, or subject to draughts and traffic, the rating 
should be at least 2 watts per cubic foot. Assuming a rating 
of lj watts per cubic foot as being sufficient for the coldest 
day of winter, this rating is obviously too high and, therefore, 
wasteful for every other day of the year. 

The crude regulation obtained by providing only one or two 
switches for an electric fire, whereby its power can be reduced 
to two-thirds and one-third of its full output, does not in 
any case furnish the required control, first, because such 
Switches are seldom used, or are not used at the right time 
and for the correct period ; and secondly, because the external 
lemperature and the weather conditions are constantly vary- 
ing at irregular intervals, so that no simple combination of 
hand-operated switches can meet the case or prevent consider- 
able waste of current. 

It followe, therefore, that all apartments heated by electric 
fires of adequate power are at the present time (except in the 
few instances where thermostatic control is employed) costing 
substantially more for electric current than they should do, 
while such apartments are not so comfortable as they might 
be owing to the constant fluctuation of temperature ensuing 
on the unstable weather conditions. 

Mr. W. A. Gillott has already demonstrated that an apart- 
ment is heated more economically by means of a high-power 
heater or heaters, suitably controlled, than by a heater or 
heaters of lower power in the aggregate continuously in 
operation. 

Another promising field open to electric heating with auto- 
matic temperature control is in the almost numberless cases 
where coal fires or hot-water radiators are in use. It is well 
known that both these methods of heating are subject to wide 
variations of temperature due to the vagaries of combustion. 
It is not possible to co-ordinate the rate of combustion with 
the constantly varying weather conditions, consequently the 
apartments are frequently too hot for comfort and at other 
times dangerously cool. The application of temperature-con- 
trolled electric radiators as an auxiliary method of heating 
will automatically remove these cool periods at little expense 
for current and with no trouble or attention, thus producing 
the ideal condition for comfort and health. 

For long periods during the spring and autumn, and occa- 
sionally in the summer, there are days when the mornings 
and evenings are cold while the rest of the day is warm and 
comfortable. The only economical and effective way of deal- 
ing with the heating problem during these periods appears to 
be by means of thermostatically controlled electric heaters 
ready for duty at all times, for long or short periods, and 
requiring no attention. 

ese coneiderations led the author to give serious attention 
to the production of a suitable automatic temperature con- 
troller. 

The apparatus used until the autumn of this vear, which is 
absolutely silent in its operation. has no mechanical moving 
parts, the only moving element being mercury. 


* ErgcTRICAL Review, Vol. 71. p. 687, 1912. 
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The apparatus consists of two parts: 

(a) The thermostat, shown in fig. 1. 

(b) The circuit breaker, shown in fig. 2. 

A diagram of connections is shown 1n fig. 3. 


The thermostat is constructed with a steel tubular body (3), 
terminating in a faucet at the top (4), surmounting which is 
а fine-bure glass tube (6) enclosed by an inverted glass dome 
(7). The steel tubular body is charged with mercury which. 
due to expansion and contraction under the influence of heat 
variation, rises and falls in the fine-bore glass tube into which 
the mercury chamber vents. Within this glass tube a plati- 
num wire (11) is suspended, which makes and breaks contract 
with the mercury as the latter rises or falls. Such a thermo- 
stat should operate without oxidisation of the mercury or 
destructive sparking, on the pressures used by electricity- 
supply authorities. This is achieved by surrounding the 
'" make and break contact by an inert gas, by carrying the 
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Front Elevation—Part Section. 
FIG. 1. 


Elevation, Part in Section. 
Fig. 2. 


platinum wire through the top of a superimposed glass dome 
into which it is hermetically sealed. ,The rim of the glass 
dome is closed round the bottom by a mercury seal in the 
faucet, thus forming a permanently gas-tight chamber of 
sufficiently flexible dimensions to allow the mercury column 
to travel freely the whole length of the fine-bore tube. The 
glass dome is filled with a suitable inert gas, preferably 
hydrogen. The temperature at which the instrument operates 
can be controlled by screwing or unscrewing the adjusting 
screw (5) protruding through the top of the cover. Thus the 
thermostat can be readily set to any desired temperature. 
Due to the protection afforded by the inert gas, the thermo- 
stat 1s capable of breaking an alternating or continuoue-current 
circuit conveying 30 watts or over at 250 volts without des- 
tructive sparking or discoloration at the point of make and 
break." This is about five to six times its normal duty. 

The circuit breaker is formed by two bodies of mercury 
concentrically arranged and forming the two poles of the 
electric circuit. The point of make and break is on the 
top rim of the hollow porcelain insulator (5) separating the 
two concentric mercury poles (6) and (7). The ‘‘ make and 
break takes place in an inert gas which is impounded by 
the superimposed glass tube (4) carried in the earthenware 
fixing block (1). The outer pole of mercury (7) also fulfils the 
function of a permanent gas-tight seal to the tubular glass 
chamber. The inner mercury pole makes contact with the 
bottom insulated metal bar (3) to which one line wire is 
attached. The outer mercury pole makes electrical contact 
with the metal dish (2) surmounting the earthenware fixing 
block, and to this metal dish the other line wire is attached. 
The make and break is effected between the two poles 
by the slow rise and fall of the concentric ring of mercury. 
Notwithstanding this slow rise and fall, however, both the 
make and break are instantaneous owing to the sur- 
face tension of the mercury, and the breaker can be depended 
upon to interrupt a current of 20 amperes at 250 volts without 
oxidisation. The breakers have successfully dealt with a cur- 
rent of 30 amperes at 900 volts (6 KW.), but the standard 
rating is fixed at 15 amperes. 

A small coil of enamelled high-resistance wire (22) is wound 
upon the cylindrical glass chamber of the breaker. This coil, 
which takes approximately 8 watts, 1s connected through the 
thermostat to one pole of the supply, as shown in fig. 3. 
When the mercury rises to a point corresponding with the 
temperature for which it 1s set, contact is made in the fine- 
bore tube with the platinum wire and the circuit is thus 
completed through the coil upon the circuit breaker. This 
coil quickly becomes warm and causes the inert gas within 
the glass cylinder to expand, thus expelling a portion of the 
outer concentric column of mercury through a connecting 
duct into the surrounding receiver until the connection 
with the centre pole is broken. thus opening the circuit and 
putting the radiator out of action. 

After the radiator cireuit has been broken, the thermostat. 
due to cooling, also breaks the heating-coil circuit. The heat- 
ing coil on the circuit breaker now coole and the gas contracts, 
causing the mereury forming the outer pole to rise until it 
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stands well above the centre mercury pole; gradually the 
surface tension of the mercury is overcome, when it rolls over 
the edge of the concentric insulator and forms a complete 
contact over the whole surface, thus putting the radiator to 
work once more. The cycle is repeated from time to time as 
the temperature of the apartment reaches the maximum and 
minimum temperature variation allowed. "T | 

It is obvious that the mercury within the circuit breaker is 
always subject to change of level due to barometric effect. 
The effect of this is slightly to vary the time of the operations 
of making and breaking circuit; but this is negligible 
in actual working. : | 

An unusual feature in the equipment is that the instruments 
require charging with inert gas after they are fixed in posi- 
tion and charged with mercury. This may sound formidable, 
but is in practice a simple operation which can be carried out 
by any man of average intelligence. 


EF ^ CB. 


Fic. 3.—D1IAGRAM ОЕ CONNECTIONS.—C.B., Circuit breaker; 
T., thermostat; s., four-terminal plug switch; E.F., 
electric fire or convectors; R.L. red lamp or luminous 
radiator, not controlled. 


The setting screw (5) is withdrawn until the mercury in 
the capillary tube and the platinum wire are well apart. After 
the radiators have raised the apartment to the required tem- 
perature the setting screw is screwed in until the mercury just 
touches the platinum wire, when the instrument is set. 
Variation in temperature up or down can be readily obtained 
by screwing the setting screw further out or in. 

It is obvious that the thermostat can be put to other useful 
purposes. For instance, in the summer it can be connected 
to a 30-watt fan at 200-250 volts, and set so that the fan 
automatically starts when the temperature of the room rises 
above, say, 65 deg. F., and stops when it falle below, вау, 
62 deg. F.; thus the fan requires no attention and cannot 
waste electric current. An electric fan so controlled has 
been in use in the author's office all làst eummer with excel- 
lent results. 

Again, the author is of opinion that switches for high- 
tension circuits can be made on the lines of the circuit 
‘breaker, which would present advantages both in cost, safety, 
Size, and convenience over the well-known oil-break switches. 


In such cases the make and break would be controlled 


by raising and lowering the gas chamber in the mercury seal. 
; There are also many cases where a reliable electric contact 
is required which is used at long and indefinite periods only; 
‘such, for instance, as fire-alarms and alarms for other pur- 
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poses. In such cases the ordinary gontacts are liable to fail 
owing to dirt, roughness, or oxidisation. Mercury in hydrogen 
makes a reliable contact which can be depended upon for all 
time notwithstanding absence of attention and long periods 
of disuse. 

The author has experimentally applied thermostatic regula- 
tion to a gas stove of modern type for heating his study. 

Fig. 4 shows a 6-hour temperature chart taken in an office, 
with a corresponding pressure chart showing the periods 
when the electric radiator is on and off. The size of the 
radiator was 2 KW., equivalent io a rating of 14 watts per 
-cubie foot. 

Fig. 5 shows a temperature chart taken in the same office 
with à 6-kw. radiator in use, which is equal to a rating of 
41 watts per cubic foot. The circuit breaker was carrying 
100 per cent. above its rated load and the circuit was broken 
and re-made approximately every ten minutes. The periode 
during which the radiator was on were short, and the 
“off” intervals were long. 

The controller already described has been unfavourably 
criticised due to the fact that both the thermostat and the 
circuit breaker require charging with inert gas after fixing. 
Again, their field of application is limited due to the type 
of circuit breaker used; for instance, it is obvious that it 
cannot be used on board ship or on a train. 

Both these objections have been successfully met in the 
more recent types as followe :— | 

The thermostat is now made with a very small glass dome 
surmounting the capillary tube and having а gas space of 
less than one-sixth the capacity of the earlier pattern. The 
‘small amount of air impounded therein by the mercury seal 


is not expelled, but the oxygen it contains is allowed to 
combine with the mercury. at the point of make and break 
while the thermostat is at work. After working for a short 
time the mercury absorbs the small amount of oxygen in the 
impounded air and a film of mercurous oxide gradually forms 


Fic. 6.—ELEVATION or CIRCUIT BREAKER. 


in the upper part of the capillary tube, thereby making the 
temperature regulation less accurate. This oxide is then 
expelled and washed over into the mercury seal by screwing 
down the adjusting screw, thus again ү clean pure 
mercury at the point of make and break’’ and restoring the 
sensitiveness of the instrument. After the wash-over the 
thermostat is again set to the required temperature point and 
the mercury then continues to make and break with- 
out deterioration. А | 
The circuit breaker is of the magnetic class and has a light 
moving element of the simplest type. Fig. 6 shows the 
circuit breaker with the cover removed. The energy absorbed 
by the shunt coil (3) when the heating circuit is broken is 
about equal to the loss in a modern electricity meter, viz., 
approximately 2 watts. The split iron tube (4) performs the 
double function of armature and conductor; it falls by 
gravity into the mercury bath (2) and reste upon the termi- 


nal (8) at the bottom of the mercury bath, thus completing 


the heating circuit. The break is very quick owing to 
the light moving element, while the spark on breaking is 
most effectively blown out by the strong magnetic field set 
up by the shunt coil on the end of the armature. 

This type of circuit breaker has operated continuously at 
from 15 to 90 breaks an hour on a circuit loaded to 3.25 Kw., 
and has aggregated over 10,000 interruptions with little or 
no wear on the end of the armature; thus it can be depended 
upon to operate for years without attention. 

Alternatively, a large radiator may be epli up into two 
parts, the smaller part being continuously in use while the 
major portion is put under the control of the temperature 


гого ar: я . К . 
udging from observation made last winter, the author is 
led to believe that a considerable economy in current con- 
арно for a given result can be obtained by the use of a 
small ‘“‘ uncontrolled” radiator in the hearth—for cheerful 
effect—together with a convector or convectors of greater 
power, thermostatically controlled, the latter forming the 
main source of heat. Rough Sm pereon between this 
method and the use of a thermostatically controlled all-radiant 
fire used in the same apartment point to a small saving in 
current in favour of the combined arrangement. 

The problem here involved is common to all methods of 
heating and is by no means a settled question, viz., to what 
extent should the air of an apartment be heated, and to 
what extent should radiant heat be supplied. The question 
tion will be answered differently by different individuals, but 
probably some mean can arrived at. There is reason to 
think that experiments on radiant electric heaters in con- 
junction with electric convection heaters would be the easiest 
way to arrive at some general basis for the correct propor- 
tion of heat in each form. 


— — 


THE DESIGN OF HIGH-PRESSURE 
DISTRIBUTION SYSTEMS. 


By J. R. BEARD, M. Sc., X. M. I. E. E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, December, 1915.) 


THE general distribution of electrical energy to individual 
consumers at high pressures is of comparatively recent intro- 
duction, but the last decade has secn an enormous develop- 
ment both in the number and in the size of such systems. 
Similar methods were found essential for the various railway 
electrification schemes, and also for the larger tramway 
systems. Up to the present, the method of distribution for 
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their: other advantages. As the voltage and size 7 


lighting has not been radically altered, but owing to the ease 
with! which а sub-station—unlike a power station—can be 
installed in almost any position, there is a growing tendency 
to split up the more extensive low-pressure networks into 
sections, each fed by a separate sub-etation. As the use of 
Ms for enang aud other domestic purposes increases, 
there is little doubt that these eections will gradually decrease 
in area, with a consequent increase in the number of ш 
pressure feeding points, so that in this, as in other branches 
of electricity supply, the distribution will eventually be at 
high pressure practically to the consumers’ terminals. 

ot only is the cost of distribution at high pressures con- 
siderably less than at low pressures, but also it is thus pos- 
sible for a single power station to supply economically over 
an enormously greater area than that which was previously 
practicable, and in consequence by better diversity factor 
and larger and more efficient generating plant great reduc- 
tions have been effected in the cost of electricity. The maxi- 
mum economy from these advantages is etill far from being 
obtained, and there is, therefore, every prospect that in the 
future the growth of high-pressure distribution systems will 
be equally as rapid as it has been in the past. The growth 
should, however, be in size and not in number, since in order 
to reap the full benefit of improved diversity factors and 
increased efficiency of generation it is essential that each 
system ehould supply the whole of the demands of the area 
which it serves, and also that the area served ehould be as 
large as possible. 

A well-designed distribution system is that which, secures 
the following essential characteristics at a minimum total 
annual cost :— 

(a) Safety in operation both as regards the operating staff 
and the public generally. | À 

(b) Suitability of the supply for the purpòses for which it 
із required. | 

(с) Freedom from interruption of supply. 

The chief items which make up the annual cost are the 
following, and it is the sum total of these which should be 
a minimum :— | 

1. Interest on capital expenditure. — 

2. Repairs and provision for depreciation, 

.9. Switchgear attendance. 

4. Energy loeses in the mains. MU 

1. It is unnecessary to say anything as to the desirability 
of keeping down capital expenditure; the chief danger is 
ueually lest this point should receive too much attention at 
the expense of other items. There is, however, a further 
way of reducing interest charges, namely, by a low rate of 
interest, and this can only be secured by a permanent and 
steady business. This is a further argument for extending 
and consolidating the area of supply so that the revenue of 
the undertaking ie less subject to trade fluctuations. 

2. A low cost of repairs goes hand in hand with low depre- 
ciation charges, since both depend on the permanence of 
apparatus and its freedom from breakdown. Money is doubly 
well spent on these points since it not only reduces repairs 
and depreciation, but helps to ensure security of supply. 

3. Particularly in the case of static sub-stations, attendance 
is often very difficult to arrange for, and there is, therefore, 
a strong reason for reducing it as much as possible by closer 
localisation. of breakdowns so that the only part of the system 
which is affected is that in the immediate neighbourhood of 
the fault. Cheaper labour can be employed if apparatus 1s 
designed to prevent automatically the more serious mistakes 
in operation. Such design tends to increased safety in opera- 
tion. 

4. Loss of energy in the mains can be reduced by increased 
capital expenditure, and it ie, therefore, a question of the 
correct balance between the two. It can also be reduced by 
linking up the various parts of the system in order to utiliee 
the diversity of their loads, a process only rendered possible 
by using means for localising the effects of breakdowns. 

The essential characteristics of the system are not incom- 
patible with designing it on the basis of minimum annual 
cost, since, though they may in a few cases increase the 
capital expenditure, this is discounted by savings in other 
ways. 

The object of this paper ie to endeavour to indicate on the 
basis of the preceding general principles the most euitable 
choice of apparatus and the means whereby that apparatus 
can be used to the greatest advantage. 

Mains.—Overhead mains are necessarily more subject to 
breakdowns than underground maine, so that from the point 
of view of security of supply the latter are to be preferred, 
unless special circumstances, such as liability to serious subsi- 
dence, increase the risk of damage to cable. It is found from 
extended experience that per mile of main the average number 
of serious breakdowns of overhead mains is only about double 
that on underground mains. Overhead mains are, however, 
more liable to cause temporary interruptions of supply by 
being automatically disconnected on transitory short-circuite 
which do not cause permanent damage. The advantage of 
overhead mains is their lower capital cost, more particularly 
at higher voltages; this is readily seen by glancing forward 
for a moment to fig. 6, which shows comparative annual costs 
per mile for various voltages, allowing a elightly higher figure 
for the maintenance of overhead mains and including a 
reasonable figure for wavleaves. For low voltages and small 
sizes there is not much to choose on the score of cost, and 
underground mains are therefore preferable on account of 
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however, a considerable saving is effected by use ove 
head mains; and such saving is often increaséd by UB di 
culty of finding direct routes for cables in the open оо 
where roads are few and winding. е "к ' 

While it will be seen from the foregoing that these of 
overhead lines in open country ie frequently fully бей, 
they have further disadvantages which must always be borne 
in mind, viz. :— 

(a) They usually require a special wayleave. 

(b) The inductive drop is much greater than that of an 
equivalent cable, 

(c) If overhead lines are run in parallel with cables neither 
can be operated at their maximum economy. 

(4) үе tend to lower the power factor of the system as 
a whole. 

(а) The objection to wayleaves is not so much their cost 
as the trouble and delay in obtaining them, and the fact that 
they can eeldom be bought outright. 

(b) The inductance of a phase circuit, other factors 
remaining constant, varies as the logarithm of the distance 
between the conductors; the higher inductance of overhead 
lines is, therefore, inherent in their construction, since this 
distance must be many times the corresponding distance in 
а cable. The increase in voltage drop with lagging power 
factors is quite serious in the case of heavy-section lines, and 
consequently the use of overhead mains means either a 
reduced radius of transmission for a given voltage, or extra 
capital cost in providing additional copper. 

(c) If a cable and overhead line of equal section are 
connected in parallel the higher inductance of the’ overhead 
line causes the total current to divide unequally between the 
two circuits. This not only prevents the two circuits being 
run at their most economical current density, but also, owing 
{о the resistance losses being dependent on the square of the 
current, they are greater than if the current were divided 
equally. Further, owing to the difference in the inductance 
of the parallel circuits, there is a phase difference between 
the currente in the two branches. is results in the arith- 
metical sum of the currents in the branches being greater 
than the total current, thus causing additional resistance 
losses and a reduction in the carrying capacity of the circuits. 
To take a concrete example, assume that 300 amperes at 6,000 
volts and 50 cycles is to transmitted through a 0.15 sq. in. 
cable and a 0.15 sq. in, overhead line in parallel The actual 
current in the cable will be 210 amperes, and in the overhead 
line 105 amperes, while the resistance losses are increased by 
24 per cent. as compared with the losses if both circuits were 
either cable or overhead line. 

(d) So far as the power station and the mains are con- 
cerned, the wattless current produced by the extra induct- 
ance of an overhead line will be as deleterious ae if it were 
produced by consumers’ apparatus. 


Switchgear.—The primary use of switchgear is to isolate 
faulty apparatus, and consequently to interrupt or prevent 
heavy short-circuit currente. This is the determining factor 
As the tendency is for distribution systems to 
supply a denser load, it follows that the maximum short- 
circuit current is continually increasing: for not only ie 
there a larger kilowatt capacity of running plant on the 
system, but also a greater number of feeds into & fault. The 
conditione are further aggravated by higher distribution volt- 
ages, 

The breaking of a heavy short-circuit can be best likened 
to the detonation of an explosive, and if the switch is badly 
designed the tank will be blown off and the whole switch 
wrecked. It seems probable that the chief explosive effect 
1з to be found in the rapid generation of gas beneath the sur- 
face of the oil. Switches for heavy duty are usually designed 
with air cushions and vent pipes open to the atmosphere in 
order to remove the gases, but these measures do not materi- 
ally relieve the pressure in the tank. as apparently the inertia 
of the liquid causes an exceedingly high local pressure which 
is transmitted hydraulically to all parte before the oil hae an 
opportunity to move at its free surface. It is. therefore. 
necessary either to reduce the intensity of the explosion or to 
build the switch strong enough to withstand it. Recent 
practice tends towards quickening the break by decreasing 
the inertia of the moving parts and by accelerating their 
movement by means of powerful springs. Attempts have also 
been made to use the magnetic forces of the current for this 
purpose, since such an arrangement has the advantage that 
155 moie severe the short-circuit the greater is the speed o 
break. 

Perhaps the most obvious way of reducing the violence of 
the explosion is to cut down the short-circuit current by react- 
ance coils. Except in connection with generatore the use of 
these coils is attended by many disadvantages, and they 
should only be looked upon as an extra precaution kept in 
reserve to deal with unforeseen difficulties. 

In practice, the only means of circumscribing the effects of 
a bus-bar fault are to divide the system into a large number 
of isolated networks, thereby involving uneconomical work- 
ing. or to divide the system into sections by means of graded 
overload gear, which can seldom be relied upon to diacrim- 
nate properly. It is, accordingly, imperative to make the 
switchgear a sound job. and any saving in capital expendi- 
ture is dearly bought if it in any way increases the risk of 
breakdown, particularly as the coat of switchgear is relatively 
small compared with that of the mains. One very common 
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error is to save money by proportioning switchgear according 
to the capacity of the apparatus which it controls; this 
entirely overlooks the primary duty of ewitchgear, namely, 
that of dealing with short-circuits, the severity of which may 
be ae great on small apparatus as on large. 

Faults on switchgear fall into three categories :— 

1. Faults under short-circuit conditions. | 

2. Failure of apparatus under normal conditions. 

3. Faults due to mietakes in operation. 

1. If for any reason a switch is unable to operate properly, 
an explosion may occur when breaking a short-circuit; it 
ehould therefore be isolated from other apparatus on the 
panel, and all the leads to it should be insulated in order to 
prevent them being short-circuited by the products of the 
explosion. Current transformer primary windings should 
always be of heavy section. i 

2. Potential transformers should not only be most carefully 
constructed, but their number should be strictly limited, and 
under no circumstances should they be connected to the bus- 
bare without the intervention of an oil switch. 

3. Mistakes in opera tion probably account for more switch- 
gear faults than any other cause, and are liable to be made 
even by the most careful operator, so that so-called ''fool- 
proof arrangements should not be considered as disparaging 
to the operating staff, and undoubtedly justify their eight 
extra expense, quite apart from the increased safety for 
operators and other persons who may be working on the 
switchgear. . 

The first and most obvious precaution is an interlock be- 
tween each oil switch and its corresponding isolating ewitches 
in order to prevent the isolating switches being either opened 
or closed unless the oil switch is open, thus preventing any 
Боо of making or breaking circuit оп ап isolating 
switch. 

The second precaution is an arrangement to facilitate the 
routine earthing of feeders, which is nsible for numerous 

kes owing partly to the fact that the person who is 
carrying out the earthing cannot be at both ends of the feeder 
at once. It is difficult to protect againet earthing a feede 
which is alive from the far end, and all that can done is 
to operate the earthing switches from a safe distance and to 
make the earth as quickly and definitely as possible. 

The third precaution is to guard all live apparatus either 
by screens or by making the switchgear ironclad. It is a 
simple matter so to interlock the guarding arrangements with 
the switchgear mechanism that it is quite impossible to 
obtain access to live conductors or to make any euch con- 
ductors alive while access can be obtain to them. 

(To be continued.) 


. Discussion IN LONDON. | 

Mr. P. V. HUNTER, in opening the diecussion, expreaeed his 
appreciation of the large amount of work and great care in- 
volved in preparing the paper. The author's main theme was 
& Justification of the complicated system of distribution adopted 
on the N.E. Coast, and the paper had an intense practical 
basis. He (the speaker) had always felt that an interconnected 
system must be economical if it could be realised. He felt sure 

-it was not generally realised that the copper losses could have 
such a widely different load factor to the load factor of the 
system, as shown in fig. 3. Another surprising thing was the 
shape of the curves shown in fig. 4; they fell lower than one 
would expect, but the author had assumed a high-load factor. 
He thought some people would be inclined to argue against 
id. per unit for losses; and he would not have put the figure 
60 high—it cost more than it did to generate energy for the 
consumer allowing for the bad effect on the load factor. 

Mr. PARTRIDGE said he was glad to see that the author re- 
ferred to the early work of Dr. Ferranti and the Deptford scheme 
—he (the speaker) had been associated with that scheme for 
27 years, and was naturally very much interested in the pro- 
gress made. He was rather disappointed that the author had 
not gone more fully into the use of underground cables for 
over 20,000 volts, as these would undoubtedly be used in the 
future; he was himself considering a system of underground 
mains to work up to 60,000 volts. For low periodicity work, he 
thought there was a great future for single lead-oovered cables 
when such high pressures came into use. It was most im- 
portant that switchgear should be kept proportional to the 
capacity of the generating station; often the latter was in- 
creaged as much as ten times, but the old oil switches and 
fuses were still retained, and sooner or later caused a shut- 
down. He was at present installing oil switchgear capable 
of dealing with over 200,000 kw. Generation of gas in oil 
switches was one of the principal causes of failure; such 
switches should have a quick break and as many breaks as 
possible. It was essential to have a good head of oil above 
the break—a good head of oil and a short break representing 
the best conditions. It was also essential that such Switches 
should be etrongly built, on account of the high gas pressures 
generated—he had known of one case where the explosive 
pressure had blown the switch contacts togetber again. It 
was most important to cover un every particle of conducting 
metal in the neighbourhood of an oil switch; he recalled a 
visit to America, during which he witnessed the experimental 
destruction of two oil switches, with 36,000 k. v. A. behind them. 
In the case of the first switch experimented with, the gases 
short-circuited all the terminals and the switch burnt up. The 
bus-bars should be insulated if possible throughout their 


. result. 


length, and, if possible, built in; it wae a great mistake to 


only place them on insulators, as under heavy short-circuit 
conditions they might move and short-circuit themselves. It 
was also а necessary precaution to interlock the oil switch 
and its isolating switches. He was inclined to agree with 
the author that, reactances should be avoided, unless the 
syetem was working with a large amount of power, and apart 
from the generating plant, where they were essential. As 
regards the magnetic switch referred to, he had had one 
designed on the lines suggested, but had not, so far, had 
the „ to test it. His experience was that it was a 
bad thing to open a switch too soon; a time lag was better 
in all switches, but when they did open, they must do во 
quickly. From inspection, he came to the conclusion that 
American switchgear was better than anything he had seen 
on the Continent; German switchgear, he thought, was much 
too light, but he hoped they would not see any more of German 
switchgear here—or of the Germans themselves 

Mr. B. WELBOURN thought the author could have said a 
good deal more on the subject of wayleaves, but he was glad 
he had mentioned it. Only recently two cases had.come to 
his notice, one farmer in each case holding up the work of 
crossing some land, resulting in increased costs of £600 and 
£300 тереп in construction. The author appeared to 
have erred on the low side in the life of cables; the L.G.B. 
had recently had the considered opinion of engineers in favour 
of a 30-year life, and all types of underground work were now 
given 25 years life. He had always considered the life of an 
overhead line as equivalent to the life of the pole, and a good 
creosoted pole would last 30 years—the Post Office average 
life of es had been stated as 22 years. In Table 4, the 
author had taken 6,000 volts, when no step-up transformers 
would be required, but these were required, and he thought 
should be included in the 11,000 and 20, 000-volt calculations 
for mains. He asked what was the maximum Kw. load per 
cable which it was safe to transmit at the present time; he. 
knew of one system where it was proposed to transmit 15,000 


K. v. A. at 33,000 volte per cable. 


Mr. W. B. WooDHOUSE said no one was likely to disput 
that the interconnected system was an economical one, but 
in considering any system, a most important factor was ite 
аар for development on commercial lines. They had 
piecemeal development, and it was, therefore, important to 
take into account time and growth, во as to get the minimum 
expense during development. In looking at the N.E. Coast 
distribution system, it appeared that about 100 sub-stations 
were dependent on single mains, and this was commercially 
necessary; such mains would form part of the network as i: 
developed. In regard to the author's diagrammatic lay-outs, 
it was necessary to consider the effect of more than one 
Bene ren station in the eystem. Progress was so rapid that 
to the ordinary intermediate pressure distribution there might 
be added later a high-pressure large-mesh system over the 
area. He considered that the criterion ehould be the cost of 
energy delivered from the sub-station, not to it. 

Mr. Brazit was in general agreement with the speakers, 
but pointed out the widely differing conditions in a metro- 
politan area like London, where a few large sub-stations of 
up to 3,500 or 4,000-Kw. capacity were adopted in preference 
to & number of smaller ones. They would get admirable 
security with the interconnected system combined with what 
he would tall the interleaved system and with large batteries. 

Mr. WEDMoRE said the moral of the paper was to err on 
high side in cost of mains and switchgear. He wished the. 
author would extend his investigations to all classes of plant, 
as standard apparatus obviously could not be the best to 
use under all conditions, and it was important to know when 
increased expenditure was justified. It was clear that to tie 
the network sodidly required good oil switches. There had been 
many wrong conclusions drawn as to the behaviour of such 
switches; the high pressure feature had been understood for some 
years, and the engineer was tempted to try to stop an irre- 
sistible force by an ‘‘ immovable body —but the real solution 
was to set up a body which could be easily moved. No doubt the 
light oil tanks were a good thing; if such tanks bulged it 
allowed the ''irresistible force to expend itself. In addition 
to the inertia of the oil, one had to allow for the energy of 
the moving oil. Many switches would be improved by taking 
oil out of them, though a sufficient head of oil was important, 
as also wae high speed, though there was a limit to that, and 
he did not think much more wae to be gained in that direc- 
tion. He thought the explosion feature in switches as a limit 
was not eufficiently appreciated by the author. 

Mr. J. R. BEARD, in replying to the discussion, said he had 
calculated the curves in fig. 4 for a 40 per cent. load factor, 
as well as for 50 per cent., and found very little effect on the 
Switchgear and other apparatus was not sufficiently 
standardised above 20,000 volts to enable reliable data for 
higher pressures to be given. He had been criticised pre- 
viously for taking the capital charges on the cables too low, 
and was, therefore, interested in the suggestion now made 
that they should be allowed a longer life. The cost of Sep Up 
transformers had not been included in calculations for high 
pressures, but he doubted whether this would affect them 
materially. No one not used to the interconnected system 
would realise the ease with which additions were made to it. 
He would be interested to find out whether two distribution 
systems would pay. As regarded the question of moving oil 


in switches, the top plates were often damaged, presumably 


due to this cause. 
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FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


SPAIN.—The Spanish Government have prohibited the ex- 
portation of manufactured graphite, and wolfram or tungsten. 


FRANCE.—The French Government have decided that 
asbestos, unmanufactured or manufactured, may be exported 
or re-exported without special authorisation when consigned 
to the United Kingdom, the British Dominions, Colonies and 
Protectorates, Belgium, Japan, Montenegro, Russia, Serbia, 
or the United States. ; 


PHILIPPINE ISLANDS.—A circular, recently issued by 
the Insular Collector of Customs, directs Customs officers to 
use due diligence to prevent violution of the provisions of the 
Philippine Islands trade marks legislation, which lays down 
that no article of merchandise shall be imported into the 
Islands if it bears a name or mark calculated to induce the 
public to believe that the article is made in the Philippine 
Islands, or which copies or simulates the name of any domestic 
manufacture, manufacturer or trader, or copies or simulates 
a domestic trade mark or trade name which is legally regis- 
tered. The circular further prescribes conditions under which 
domestic or foreign trade marks or trade names may be regis- 
tered in the Philippine Islands, and thus receive legal protec- 
tion in the Islands. Such marks or names are to be recorded 
in а book for that purpose in the office of the Customs 
Appraiser at Manila, and facsimiles of such marks and names 
are to be furnished to, and filed by, the Collectors of Customs 
at the sub-ports of entry. | 


COLOMBIA.—A recent decree provides that where goods 
dispatched for Colombia from a foreign port are to be tran- 
shipped en route, at another foreign port, the relevant in- 
voices shall be presented for legalisation to the Colombian 
Consul at the port from which the goods are originally shipped. 
The Consul is immediately to notify the Consul at the port 
of transhipment, by official letter, particulars of the goods, 
viz., the number, marks, and total weights of the parcels, 
the value of the goods, the Colombian port for which destined, 
the name of the consignees, shippers and consignors, and 
other particulars which it may be convenient to notify. 

A new decree imposes a tax on commercial travellers in the 
Department of Cundinamarca in respect of each of the busi- 
ness houses they represent. The tax amounts to 25 pesos 
(£5) per month during the first year of residence, and 20 pescs 
(£4) per month during the second year, but after that no 
further payment will be required. Travellers who can prove 
that they have resided in the territory of the Department as 
representatives of foreign firms for two years previous to the 
date of decree (July 22nd) will be exempt. 


UNITED KINGDOM, &c.—The Board of Trade have issued 
a supplement to the Board of Trade Journal giving the latest 
information as to the articles prohibited to be exported from 
the United Kingdom and certain foreign countries, viz., Den- 
mark, France, Greece, Italy, Japan, Netherlands, Norway, 
Portugal, Roumania, Russia, Serbia, Sweden and Switzerland. 
Copies of this supplement, dated October 28th, 1915, may be 
ше пш Messrs. Wyman & Sone, Fetter Lane, E.C., at 
а cost o : 


RUSSIA.—The Board of Trade are informed that the 
Russian Minister of Finance has decided that, as a temporary 
measure, and for the period of the war, owners of goods may 
obtain certificates of origin from the competent Consuls of 
Allied or neutral countries resident in the country through 
which the goods pass, or from which they have been obtained. 
for dispatch to Russia. These certificates, however, as well 
as the accuracy of the declaration of the origin of the goods 
made therein, must be further certified by the local Russian 
diplomatic or consular officer. 


NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED), 
Compiled expressly for this journal by Messrs. We P. Tuompson & Co., 


Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


1915. 


17,116. '' Electrical table lamp." J. Hemrrc. December 6th. (Convention 
date, January 9th, 1915, Norway.) (Complete.) 

17.128. Electrically-driven.— vehicles.“ BRiris ni THomsox-Houstox Co., 
Lro. December 6th. (General Electric. Co., U.S.A.) 

17.155. Electrical rotary converters." G. SCHROEDER. December 6th. 

17.160. Accessories for use with telephones." J. G. Statrer & E. C. Sr. 
Jons. December 7th. 


17.168. Incandescent electric lamps." А. A. Canton. December 7th. 


17,169. “ Illuminating elenu nts for electric lamps." A. A. Castox. De- 
cober 7th. 


17.172. Magneto driving and adjusting mechanism.” R. BELL. Decem- 
ber 7th. (Complcte.) 

17,185. Thermo-clectrie couple; C. E. Foster. December Tth. 

17.191. Magneto-clectric iiinition machine for internal-comhustion engines." 
O. Hriss.. December. 7th. (Convention date, January 22nd, 1915, United 


States.) (Complete) 


17,195. '' Electro-magnetic switches," BRrrisn. Тномѕоч-Ноозтох Co., Lr. 
December 7th. (Electric Controller & Manufacturing Co., U.S. A.) (Addition 
to 20,534/11.) 


8 17,228. Electric bomb-dropping airships.” F. B. KavaNacH. December 
th. 

17,229. '' Telegraphy." E. S. HCRTII ET. December 8th. 

17,947. Talking machines and driving mechanism therefor.” Britisa 


THomson-Houston Co., LTD. (General Electric Co., U.S. A.). December 8th. 


17,960. “ Apparatus for reversing the polarity of electric circuits for tele - 
raphic and dier purposes," A. Оникс & ORLiNG'S TELEGRAPH INSTRUMENTS 
YNDICATE, LTD. December 8th. 


17,265. '' Means for effecting remote contro! of electrical apparatus." F. X. 
Pickett & IGranxic ELECTRIC Co., Lto. December 8th. 


17,302. '' Electric lampholders.“ E. A. WeLcu. December 9th. 


17,317. Electrically-controlled travelling mine, aerial, submarine, or trench 
torpedo, or the like.“ W. G. GnaTTAN & J. M. Ecuavarria. December Ith. 


17,319. Electric heaters." C. R. BkLLING. December 9th. 
17.328. Anodes for electro-plating." С. Jones. December 10th. 


17.333. Joint boxes for electric cables.“ W. CAIRNS & J. STERL. Decem- 
ber 10th. 


17,335. “ Electric light bulbs or lamps." A. ЅРЕСНТ. December 10th. 


17,349. ‘ Electrical signalling devices." E. A. М. Reip & Саилғхокѕ 
Caste & Construction Co., Ltp. December 10th. 


17.366. Electric heating and cooking devices." J. Sayers. December 
lth. 


17.368. Support for wires or cables.” W. О. Rem. December llith. 

17.374. Trolley heads of electric tramways.” R. H. HOLLINGSBEE and 
W. Н. Corree. December llth. 

17,386. “ Telephone systems." RrLAY AUTOMATIC TELEPHONE Co., Ітр., and 
H. J. Hermk. December llth. (Complete.) 

17,389. “ Synchronous wave transmission motors." G. CONSTANTINESCO and 
W. Happos. December llth. (Complete.) 


PUBLISHED SPECIFICATIONS. 


2914. 
20, 146. Prerpaywent ELECTRICITY Meters. Landis & Gyr, S. A. September 
24th. (September 25th, 1913. Addition to 18,464/14.) 


22,871. REGULATING Devices FOR MIXED PRESSURE ‘TURBO-COMPRESSOKS. 
Warwick Machinery Co. (1908). (General Electric Co.) November 21st. 


22,927. APPARATUS FOR OPERATING ELECTRICAL DEVICES AT A Distance 
Siemens & Halske, Akt. Ges. November 23rd. (November 9151, 1913.) 


92,940. MEASUREMENT BY THE USE OF Sounp Waves. К. A. Fessenden. 
November 23rd. (April 2nd, 1914.) 


29.950. COOLING OF TURBO-DYNAMOS AND LIKE ELECTRICAL MACHINES. Allge- 
meine Elektricitàts Ges. November 23rd. (November 21st, 1913.) 


93.072. ILLUMINATION OF SURFACES. British Thomson-Houston Co, & H. C. 
Wheat. November 25th. 

29,113. ELECTRIC INCANDESCENT Lamps. E. Terry. November 26th. 

33,193. Vapour ELrcTRIC Devices. British Thomson-Houston Co. (Genera 
Electric Co., U.S.A.). November 26th. 

93,236. X-ray Apparatus. Н. W. Cox & Со. and H. E. Donnithorne. 
November 28th. \ 

93,391. CONTROL or SWITCHES FOR ELECTRIC LICHTING OR HEATING SYSTEMS. 
Electric & Ordnance Accessories Co. and J. Etchells, November 30th. 


24,589. ATTACHMENT FOR CONNECTING THE PLUG-TESTER TO THE SPARKING PIC 
IN INTBRNAL-COMBUSTION ENGINES. F. Sirett. December 24th. 


1918. 


1.173. Титіхс Erectie Furnace ror MLfTING ano Rerininc Mrs. F. 
Bassanese. January 25th. 

1,609. ELECTRIC REGULATING Devices. А. G. Bloxam (Robert Bosch, firm 
of). February Ist. (Addition to 27,961/12.) 

1,715. INCANDESCENT ELECTRIC Lamps. W. Sanders & Co. and W. Sanders. 
February 3rd. 

1,740. Exectric Rapitor. Majestic Electric Development Co. 
3rd. (February 3rd, 1914.) 


2.386. ELECTRIC SWITCHES. CIRCUIT-BREAKERS, AND THE LIKE. British Thom- 
son-Houston Co. (General Electric Co., U.S.A.) February 15th. : 

2.883. CONDUITS ror ELECTRIC CABLES AND THE ШКЕ. W. Oates. February 
23rd. 

3,984. CONTROLLING SYSTEMS, PARTICULARLY APPLICABLE TO THE CONTROL OF 4 
TrLEGRAPH STRIP. А. F. Dixon. March 13th. (March 16th, 1914.) 


5.629. ELECTRIC SIGNALLING APPARATUS OR INDICATORS, B. L. Bobroff ani 
Universal Indicator Co. April 14th. 


5,673. CONTACT BREAKERS FOR MAGNETO-ELECTRIC Macuines. C. C. W 
Simpson. April 15th. (April 15th, 1915.) 
5,943. ELECTRIC Swircurs. G. Giles. April 20th. (April 24th, 1914.) 


8.458. MEANS FOR JOINING UP THE ENDS OF ELECTRICAL Conpuits. F. W. 
Uren & A. Gamble. June 7th. (June 18th, 1914.) 


9.158. ELECTRIC Соокіхс. Jackson Electric Stove Co., R. С. Griesbach, Н. 
Н. Holmes, C. H. Smith, & F. H. Williams. June 2nd. 


10.957. Exrctric Raitway Systems. Rt. Hon. H. L. Samuel. W. Slingo, 
H. C. Gunton, & C. Н. Douglas. July 98th. (Addition to 14.984,14 


10.958. ELECTRIC Rarbway Systems. Rt. Hon. H. L. Samuel, W. Slinge 
H. C. Gunton, W. H. Powell, & J. R. Kingston. July 28th. (Addition te 
15.539,14.) , 

12,267. ELECTRIC CONTROLLER AND CIRCUIT-MAKING AND BREAKING Davitt 


iN A CLOSED Firto. IL. Renault. August 25th. (August 26th, nu 
Addition. to 24.121/14.) 


February 


Japanese Electrical Exporting.—Mxssrs. BAGNALL 
and HII LES, of Yckohams, who have also branches in Tokio, 
Osaka, and Moji, announoe that the manufacture of electrical 
supplies in Japan is assuming such large proportions that they 
are now prepared to negotiate with foreign import houses with 
regard to the supply of Japanese electrical goods in all branches. 
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1915. 


‘Tuts issue of the ELEcTRICAL Review appears on the 


last day of the year—a year, we think, whose demise 
will be observed without regret by the vast majority 
of our readers, for truly it has been marked by few 
auspicious events, but many failures, reverses, mis- | 
understandings, and the like. Of the war we shall 
say nothing, lest, like the military '' experts "' whose 
forecasts are daily falsified by the event, we trespass 
beyond the limits of our knowledge; we shall content 
ourselves with uttering the fervent hope that 1916 
will see the end of it, and the forces of the Allied 
nations crowned with К crushing and com- 
plete. 

In accordance with our custom, however, we pro- 
pose briefly to review the events and tendencies of 
the past year so far as they affect the engineering 
industries in general, and the electrical industry in 


particular; and foremost amongst these we are dis- 


posed to place the evidences that the nation is being 
gradually aroused to a sense of the importance of 
adopting scientific method in every branch of indus- 
try. The appointment of an Advisory Council on 
Industrial Research by the Board of Education, 
which was followed by the institution of committees 
to report on inventions for the Admiralty and the 
Ministry of Munitions, was an epoch-making event, 
and though no striking results have as yet been mani- 
fested openly, we know that the Council is busily 
engaged in the preliminary work which is iridispen- 
sable to the success of its future operations. As we 
have pointed out, the necessary reform cannot be 
effected purely by the fiat of the Government; the 
support of the nation to the new policy is essential to 
success, and not a moment should be lost in com- 
pleting our preparations for the return of peace and 
the outbreak of the industrial war. 

The inexorable demands of the War Office for 
soldiers, and the Ministry of Munitions for skilled 
workmen, have weighed heavily upon the engineer- 
ing industries, and have clashed with the call for main- 
tained exports on the part of the Board of Trade; 
the question whether to comply with the one or the 
other has been the subject of anxious consideration 
on the part of electrical manufacturing companies. 
Business as usual" has proved to be impossible, 
and work is being carried on under very unusual con- 
ditions indeed. The directors, however, are in close 
touch with the authorities concerned, and every effort 
is being made to fulfil all three of these conflicting 
demands; women, who have played a most unex- 
pectedly prominent part in the maintenance of indus- 
try, have been very largely employed, and the skilled 
men have been “diluted ” by the increased use of 
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unskilled labour, with the grudging and suspicious 
assent as a rule of the members of trade unions, 
many of whom, with a remarkable narrowness of 
vision, seem more concerned as to their personal 
welfare than as to the safety of the Kingdom. 

An unforeseen feature of the war work has been 
the extraordinary activity of the electricity supply 
stations of the country, at any rate those engaged in 
supplying industrial areas ; their output has increased 
by leaps and bounds, new plant has had to be in- 
stalled as quickly as possible, and temporary stations 
including one of 10,000 KW. have been erected and 
put to work in order to provide motive power for 
factories manufacturing munitions of war. The ex- 
treme importance of our electricity works in this 
emergency has compelled recognition, and it is cer- 
tain that the extended use of electricity during the 
war will have a permanent beneficial effect upon the 
supply industry. 

Another consequence of war conditions is the 
shortage of arc lamp carbons, which has compelled 
many street lighting authorities to install half-watt 
lamps in place of their existing arc lamps, thus 
giving an unexpected impulse to the adoption of the 
new lamps. In this connection, though quite apart 
from the influence of the war, we may again refer to 
the introduction of the Ediswan tungsten arc lamp, 
a product of British research from which important 
developments may result. 

The linking-up of the various undertakings supply- 
ing electricity to the Metropolitan area has made 
considerable progress during the year, and will in 
normal times result in a more reliable service at lower 
cost; the war, however, indirectly led to the abandon- 
ment of the scheme of the London County Council 
for the unification of the supply to London, the 
necessary majority being unavailable owing to the 
absence of members on military service. 

In the department of electric traction, the most 
notable event was the successful inauguration of the 
electrified system of the London and South-Western 
Railway Co. on part of its suburban lines; additional 
sections will soon be in running order, and it is 
hoped that next year the London and North-Western 


Railway will be added to the list of electrically: 


operated undertakings. The Manchester-Bury line 
of the Lancashire & Yorkshire Railway Co. is also 
practically complete. 

Lastly—for space is limited—we may permit our- 
selves a note of gratification with regard to the 
splendid progress that has been made by the electric- 
battery vehicle in this country during the past year. 
For many years, in season and out of season, we 
urged upon our readers the practicability and desira- 
bility of fostering the adoption of the commercial 
electric vehicle in British towns; eventually the 
Municipal Electrical Association awoke to the pro- 
spects in this field, and appointed a committee which 
has done admirable work; and now we are able to 
say that the number of electric vehicles in use or on 
order is approaching 700, as compared with 150 a 
year ago. It will not be many years before we 
announce that the number is approaching 7,000. 


ағ 


WE read that the Committee on War 
Damage, which is backed up by nearly 
a hundred municipalities, is memorialising 
the Prime Minister, strongly condemning as unjust, as well 
as inexpedient, because it is wasteful in time and energy, 
the present Government scheme for insurance against 
damage by aircraft or by bombardment. The memorialists 
hold that individual citizens should not be held responsible 
for damage inflicted upon them by the enemy, but that the 
nation, as a whole, through the responsible Government, 
should give a fair compensation to owners of properties of 
all kinds. We believe that this sentiment is subscribed 
to by very large numbers of public and private individuals, 
who consider that the present scheme operates unfairly, 
because it throws upon certain sections of the community— 
namely, owners, lessees and occupiers of business and resi- 
dential properties — burdens and responsibilities which should 
be shared by all. It was stated a few weeks ago that 
arrangements had been made to compensate, out of the 
Prince of Wales's Relief Fund, tome of the poorest people 
who were the victims of the last raid by enemy aircraft. 
Failure to pay insurance premiums involves the penalty of 
non-compensation 80 far as the State is concerned, but if you 
are poor or deserving enough you may be assisted from a 


voluntary source, which is, in reality, a National Fund. It 
is not to be supposed that owners of large works or mansions 
outaide the imagined range of enemy aircraft will pay premiums 
purely for the sake of assisting those whose geographical ill-luck 
brings them within the danger-zone. They may, perchance, 
discover that their imaginations as to the real range are 
incorrect, and, having failed to insure, will reap disaster. 
On the other hand, if the range does not extend, one part 
of these islands must bear the burden alone. The risk and 
the loss are those of the entire nation at war, and the 
financial obligations should be distributed amongst us all. 
We hope that the Committee will be able to demonstrate to 
Mr. Asquith the inequity, the inexpediency, and the 
unpopularity of the present system. 


Aircraft - 
Insurance. 


WE welcome very heartily the regis- 


British tration of the Electrical Manufacturers Co. 
Co-operation 2. gun 
in Russia, of Great Britain, Ltd., which is announced 


in another part of this issue. It has been 
clear for a long time past that co-operative action between 
a number of our firms was needed if the British electrical 
industry was to be in a position to benefit to any particular 
extent from the unparalleled opportunity opened out for 
us in Russia by the war. We congratulate the seven well- 
known firms who have launched this joint enterprise for 
carrying on business in that vast market. Other organis- 
tions which have adopted the co-operative principle in other 
branches cf engineering trade have enjoyed excellent success 
in Russia already, and we believe that there is a splendid 
opening for the seven concerns which have representatives 
on the board of this new company. We wish them every 
success, and expect to witness the farther application of the 
same policy of combined action both in the Russian market 
anl in others as well, as one of the good results of the 
war. The capital is not large when one considers it in com- 
parison with that of Teutonic organisations, but we have to 
remember that it is but a beginniog, and we trust that the 
effort will lead to very substantial profit and developmente. 


We have received from М. Н. Plancbon 
a further (very long) letter with regard to 
the adoption of decimal coinage in this 
country, in which he raises objections to the retention of 
the pound, and champions the cause of the shilling divided 
into 100 parts; Mr. Turnbull also has sent us а lengthy ` 
communication on the subject, advocating the adoption of 5 
coin equivalent to the franc. We are very much inde 


The Decimal 
System. 
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to our correspondents for their very practical support of our 
main contention—namely, that the adoption of decimal 
notation throughout our syatems of coinage, measures, and 
weights is a question of most urgent importance to the 
future welfare of our. industries support which we cordially 
appreciate. 

We have to bear in mind, however, that this isa technical 
Journal, and we cannot pretend that the detailed discussion 
of rival systems of coinage is within our legitimate sphere of 
operations. We have stated that the adoption of the metric 
system—which is a matter closely affecting engineers 
— i, in our opinion, far more important than the coinage 
question, and while we have devoted many pages to the former, 
we have only briefly set forth our views on the latter. In 
accordance with this policy, we are regretfully obliged 
to decline to open our pages to a general discussion 
on decimal coinage systems. 

In two new specifications just issued by the British 
Engineering Standards Committee, we note with interest 
and pleasure that the metric equivalents of all the British 
standard dimensions are given, in parentheses. This practice 
has been followed for some yeara by the American Institutes 
of Electrical and Mechanical Engineers, by way of prepare- 
tion for the change-over, and might be copied with 
advantage by British engineering institutions. 

Mostly, the equivalents are carried to the nearest 
hundredth of a millimetre, which, as we have shown, affords 
an ample degree of accuraty far beyond what can be 
attained under workshop conditions, the maximum departure 
from identity being only } mil; but, in some cases, the 
Standards Committee carries the figures out to thousandths 
of a millimetre, i. e., to an accuracy represented by 0:00004 
in. or y$5 of one mil. The National Physical Laboratory 
states that an accuracy of half a mil, or nearly 18 times 
the value suggested by the Standards Committee’s figures, 
is rarely attained in the workshop, even by its own experts. 
Moreover, these exiguities of measurement occur only in 
connection with the definition of limits between which the 
dimensions may be varied at pleasure—ranges of two to 
five mils! With due respect to the Committee, we suggest 
that the needs of the case would have been more than 
covered with the nearest hundredth of a millimetre through- 
out —the maximum possible error in that сазе being beyond 
the range of workshop practice. 

Some indication of the growing demand for the early 


adoption of the metric system will be found in a Note 
elsewhere in this issue. 


THIS question was referred to at the 

The PT recent, meeting of the Berlin A.E.G., when 
шоо: Dr. Walter Rathenau remarked that he 
did not consider himself sufficiently com- 

petent to give a definite opinion as to whether an electricity 
supply monopoly would, or would not, be brought into 
existence. In his view, however, the monopolisation of 
electric power, ав such, was out of the question and imprac- 
ticable, as electric power must remain the first power for 
working in the future. Buta monopoly of electricity supply 
for lighting was also scarcely probable, and, he might say, 
not practicable. Оп the other hand, approval could be 
given to the principle upon which the kingdom of Saxony 
was proceeding in connection with the Government scheme 
for the atilisation of electric power. This principle aimed 
at the supply of electricity being left in the hands of 
the State for the working of the main railway lines, whilst the 
requirementa of the secondary railways and the tramways 
were to be reserved for private industry. The kingdom of 
Bavaria had also expressed itself in favonr of this principle, 
and the speaker hoped that the measures to be expected in 


: geasonal feature. 


Prussia would likewise be conformable to the principle, ahd 

that the price of electric supply would not become dearer as 
a result of future legislation. On the other hand, reports 
issued from Dresden since the meeting of the A. E. G. 
declare that the local authorities in Saxony, which own 
electricity works, are disturbed at the proposal of the 
Government to nationalise the supply of electricity as they 
apprehend that their independence in the supply of light 
and power would be endangered. The local authorities 
have therefore given united expression to their distrust of 
the proposal, but they are prepared to combine with the 
State in the supply provided that the State does not have a 
preponderating position in such an association. It appears, 
moreover, that the Union of Municipal Electricity Works in 
Saxony has had plans prepared for some time past for 
meeting the requirements of the kingdom by the erection 

of large overland stations. T 


THERE ‘has been a decidedly вооа 

Rubber, undertone lately in the rubber market, 
and there has been some tendency, indced, towards an 
improvement in values so far as plantation descriptions are 
concerned, while there has been rather a better demand for 
Brazilian grades, although the quotation for fine hard Para 
is, of course, at a fair discount compared with the best 
plantation material. The tone has undonbtedly been assisted 
by the situation of shipping in the Mediterranean and the 
risks to which vessels are exposed in navigating those 
waters. Consumers have purchased rather more freely, and 
it is believed that there is a fair amount of buying yet to 
be done in conrection with ordera for finished material 
which have been placed upon the books. The inquiry has 
been pretty general both for early and forward deliveries, 
and the outlook for every description remains good. It is 
possible that there may be a slackening off in new inquiries 
with the turn of the year, but this is regarded merely as a 
America has within the last week or two 
been inquiring for big quantities, and this hag naturally 
tended to assist the firmness of the market. The arrivals 
coming to hand have been quite moderate, and the statis- 
tical position is regarded as satisfactory. Last month the 
stocks were further reduced by 228 tons, to a little over 
7,000 tons, against about 5,000 tons a year аро, and 6,000 
tons in 1918. American consumption is proceeding at a 
very high rate, and this point should not be disregarded in 
considering the possibilities of the future. There was 
a good deal of talk a short time ago about Germany 
buying large quantities of rubber in America, but a 
good deal of this seems to have been without sub- 


stantial foundation, though it is a fact that the parcel 


post between North America and certain of the European 
neutral countries has been very extensively used for the 
conveyance of rubber to the Central Powers. Steps have 
been taken, however, which will probably put a stop to this, 
except upon apy but the smallest scale. An official cable- 
gram received from Kuala Lumpur reports that the export 
of plantation rubber from the Federated Malay States 
during the month of November amounted to 4,686 tons as 
compared with 4,120 tons in October and 2,889 tons in the 
corresponding month last year. The following is а сощ» 


parative table showing the export for three years. А 
1912. 1914. 1915. 
January 2,181 2,542 3,473 tons 
February e 1,757 2,864 3,411 , 
Maroh ... 1.737 2.418 3418 „ 
April ... 1,626 2,151 2,777 „ 
May ... 1,225 2,069 2,708 „ 
June 2,005 2,306 3,403 „ 
July [Ir 1,781 2971 9,687 u 4 
August... . 2,863 1,850 3 796 
Septem ber 2.000 2,879 3,9845 „ 
Ootober 2.160 2897 4,120 „ 
November 2.062 2,889 4,636 „ 7 
Total ... . 20847 27,336 39413 „ 


* Ia the original statement Е September, the total exports were returned 
at 3,894 tons, or 650 tons below the actual amount, as now corrected. 
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DIRECT-CURRENT MOTOR MAINTENANCE, 
By 8. LEES. 


THE successful operation of direct-current machinery may 
be summed up in two words — eficient maintenance. 
Cleanliness is of course an important factor, although it is 
not impossible to interpret the meaning thereof too liberally, 
as in the case of the over-zealous attendant who, in his 
laudable endeavours to make the bright parte shine, applied 
the polishing medium so lavishly that the brush-holders 
became jammed fast with the superfluous mixture. Nor 
does the term apply only to those parts that are always 
visible to the eye, to the neglect of those which are not 
quite so conspicuous, guch nails brush-gear on the under- 
side, that comes to grief through the cumulative effects of 
deposited grease and carbon dust. 

In the majority of cases of breakdown and failure the 
principal operating cause is very simple— namely, *' dirt." 
In ite present application the word “dirt” is meant to cover 
any foreign substance or matter which by its presence or 
proximity may have a deleterjous effect on the working of 
electrical apparatus. Asan example: ordinarily one looks 
upon milled cereals as being of clean and impeccable 
character. Now, motors working in a flour mill will in the 
ordinary course of things get coated more or less with dusty 
matter floating in the atmosphere, which, contrary to the 
eue accepted notions of maintenance men, is positively 

armfal to the well-being of electrical machinery. Grain, 
especially in the milled state, is a notoriously bad heat con- 
ductor, and even a comparatively thin deposit of such flour- 
like dust may cause a motor armature or field coil to become 
dangerously over-heated. Again, such conditions sooner or 
later become favourable to the leavening action which takes 
place under hygroscopic or oleific combination. Slowly, it 
may be, but surely, the insidions deterioration of the pro- 
tective insulation goes on until the inevitable breakdown 
‘happens. So may we for our purpose classify clean edible 
flour as dirt.” 

Similarly in woodworking shops, dry sawdust in itself is 
harmless enough, bat, nevertheless, this substance must be 
regarded as more than a potential foe. An unheeded 
accumulation of grease-soaked sawdust that had subsequently 
beoome carbonised, has proved to be the undoing of many 
а good motor. The presence of dry coal-dust also augurs ill 
for the good working of either motor or switchgear ; in com- 
bination with oil it is certain to cause trouble quickly, the 
effect of such a mixture on insulation being exceptionally 
destructive. 

The writer has observed that plant in engineering works, 
including central stations, is peculiarly prone to trouble due 
to breakdowns ғр і failures of various kinds. More shabby 
makeshifta and temporary expedienta are to be found in 
high than in lowly places. The ubiquitous grease lump 
inseparable from the shop or station ought to be shunned 
like the plague. It seems strange that while the store- 
keeper guards waste, wipers, and the like, with mint-like 
vigilance, requisitions for comparatively valuable stock and 
material are commonly honoured with surprising ease. 
Lubricating oil comes within the latter category, and the 
oil-can or feeder, like the widow's cruse, never need run 
dry. Those so-called minor insulation troubles, such as 
breakdown of brush-holder insulation, failure of mica or 
mica substitute between commutator-bars or clamp-rings, 
perishing of field-coil connections, and shorting ” of outer 
turns of field windings, which develop later into absolute 
breakdowns, oftener than not have their origin in the 
thoughtless use of the oil-feeder or greasy wiper. In addition 
to the deleterious effect of oil on insulation, an oily surface 
acts as an excellent, dust-arrester on the fly-paper principle. 
Then does insulation become measureable by a different 
arithmetic, not so much the volts necessary to puncture a 
given thickness, as the comparatively low pressure (backed 
by power) required to break down the surface security of 
an otherwise good enough insulator. The insulation 
of brush-holder spindles and brush arms, especially the 
` bottom or underside sete, is commonly attacked and broken 
down in the manner described. Closer attention might 
with advantage be given to the mechanical features of 


brush-holder insulation by designers. Motors, especially 
those of the protected or enclosed type, are notable 
examples of weakness in this detail. It is quite a common 
thing to find only a very small fraction of an inch of 
insulating surface separating live metal from the earthed 
carcase of a high-voltage motor. It is very rarely that 
failures of insulation due to pure puncturing occur on 
direct-current up to 600 volts, the trouble, even with the 
best classes of material, being almost invariably due 
primarily to surface leakage. A commonly-used form of 
insulator for a brush-holder spindle is shown in fig. 1. 
(a) Usually, the flanges are almost surface flush with the 
metal brush rocker, thus providing a very short and easy 
path for leakage. A larger flange (fig. 15) is a simple 
but effective improvement giving, as it does, greater 
security against breakdown from “creeping.” Curiously. 
though, a really adequate size of flange is the exception 
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rather than the rule. The type of brush rocker represented 
at fig. 2 is extensively used. The open slot provides facility 
for the insertion and withdrawal of the brush-spindle and its 
insulation, and allows of the use of some form or other of 
moulded insulator, which has the additional advantage of 
cheapness. It is evident that the tightening of the spindle- 
shank by means of its nute comes, after a certain point of com- 
pression is reached, wholly upon the insulator itself, particu- 
larly at some point or other of the sharp-angled junction 
between the core and flanges. Consequently, trouble is 
common at this point, as the insulator being of a more or leas 
brittle and friable nature fractures, and thus becomes an easy 
prey to the insidious action of oil and carbon or copper dust. 
Built-up insulation, preferably of sound mica, with allow- 
ance provided on the core for the necessary tightening of 
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the spindle, sbould always be used instead of the moulded 
variety, and the importance of extremely close-fitting joints 
cannot be over estimated. 

Whilst on the subject of brush-holder insulation, a few 
remarks about the brush-spindle itself may not be out of 
place. Formerly, spindles of round section throughout were 
used by practically all makers, but as the disadvantages of 
the round shank came to be better realised, the square 
spindle came into favour. Considering that the older 
practice in now obsolete, the writer was surprised some little 
time back to see an otherwise modern installation of big- 
powered multipolar motors, all of which were fitted wit 
brush-spindles of round section throughout their whole 
length. Each spindle carried about a dozen sets of carbon 
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brushes in separately-attached holders, and owing to the 


great length of the spindles a special insulated steadying ring 
was necessary for ensuring alignment of the inner ends of 
the spindles. The introduction of this feature rendered the 
design unusually bad, as the steady ring, of necessity, 
occupied в already none too commodious, with the 
result that the whole of the brush gear was very cramped, 
making inspection and adjastment difficult, if not impos- 
sible, at some points. As if to crown all, the brush leads 
were attached to the spindles, as shown in fig. 3. Obviously, 
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-the removal of a lead would prove an awkward operation, as 
it means the dismantling of the whole of one section (at 
least) of brush-holders before disconnection could be effected. 
It is, indeed, hard to see. what useful object the designer 
could have had in his mind when passing such an incon- 
venient arrangement. A weak design still in vogue is out- 
lined in fig. 4. The insulation used is mica or its sub- 
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stitute, loosely bent or pressed round the iron bolt which is 
nutted at both sides of the brush-rocker arm. The earthed 
spindle in itself is enongh to warrant condemnation of this 
design of gear. In the large sizes of motors the design of 

brush-gear closely follows that of the generator type, of 
which the bracket construction, or some modification 
thereof, is representative. The brush-holder arms or 
brackets are usually made of cast-iron, and attached to a 
divided bracket ring, which is carried in journals or similar 
guides fixed to the machine yoke. Trouble is often experi- 
enced from failure of the insulation between the brush arms 
and bracket ring. The part usually attacked first is the 
edge of the insulating plate, and the cause is surface leakage 
due to the presence of grease and carbon dust. The simple 
expedient illustrated at (a) fig. 5, is an excellent insurance 
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against trouble of this sort. Many years aga, Messrs. 
Siemens used a form of brush-holder and arm which was 
totally encased in a moulded envelope of insulating material. 
The writer had some experience of this gear, and does not 
remember a single case of failure or trouble of any sort 
resulting from its use, even where the working conditions were 
unusually severe. More recently, another well-known firm 
has adopted a modification of this construction. In this 


case the end of the brush-spindle, where attached to the 
brush-rocker, has an insulating sleeve or block moulded solid 
on its metal shank. This arrangement makes a strong 
mechanical attachment, and provided the insulating material, 
is right, results in a thoroughly sound job. > wom — 5 

Probably in no auxiliary detail of the modern motor does, 
greater diversity of design and fixture exiss than in the 
arrangement of cable terminal attachments. Thus we find 
terminal blocks fixed to the outside of the yoke shell in all 
manner of places; others have simply binding post screws 
protected by thin apologies for insulation bolted directly to 
the motor case; many are located beneath the commutator, . 
and whilst some are hidden away inside the inner recesses 
of the motor, in not a few designs the cable leads are, 
simply connected through, the conventional pot-ware or, 
wood terminal block being altogether dispensed with. 
Undoubtedly, the worst place to thread through cables in 
an electric motor is at the bottom side of the commutator 
end cover or bearing bracket. Oil and grease invariably 
accumulate at this point, and attack the insulation alike of 


‘cable and terminal block. One well-known make of motor 


has ita terminal binding posts located in the channel- 
shaped recess formed at the bottom of the commatator end 
bracket. Trouble from breakdown of insulation is so 
common that, in a recently issned design of this make, the 
arrangement of this detail has been radically altered. Com- 
ment is, perhaps, unnecessary on the too-frequent practice 
illustrated at « in fig. 6. | Ё 

The highest possible class of wiring system, properly 
erected with protective devices ad lib., avails bnt little if 
the safety of the whole job depends on the integrity of a few- 
inches’ run of uncovered cable. The practice of leaving. а 
bundle of exposed cables between the end of the service 
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leads and the connected apparatus is to be condemned. . 
Of course, a few spirals of wire symmetrically ‘dis- 
posed may give a nice finish to a job, but this sort of 
adornment is better confined to bell-wiring-and the like, If 
it is impracticable to attach the conduit itself mechanically 
to the motor, then some other equally suitable method 
should be devised. A strong and neat substitute is available 
in the numerous forms of flexible metallic tubing, one 
adaptation being represented in fig. 7. ` А flagrant case of 
exposed leads was met with by the writer quite recently. A 
modern totally-enclosed, type of motor, with a name, had its 
connecting cables (unarmoured) between the external 
terminal block and the windings ouw/side the case. Another 
machine, similar to the last-mentioned, had a specially 

arranged aperture cast in the commutator end cover through 
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which the armature and field leads were threaded after 
leaving the terminal box attached to the side of the motor 
shell. The still prevalent practice of placing jointed and 
similar connections in awkward or inaccessible positions 
cannot be too strongly condemned. With modern designing 
resources there can be no necessity for this, and, in fact, 
every connected (electrical) detail can, by suitable disposi- 
tion, be located so as to be accessible for handling without 
introducing undue risk of harm either to operator or machine. 


It may seem a trifling detail, but small size hexagonal-headed 
screws may with advantage be provided with cruciform slots. 
The initial installation of a machine often of necessity 
carries with it difficulties in the way of setting-up and what 
hot, bat rarely does expedient fail to secure the completion 
of even an unusually stiff job. Doubtless, at times, work, espe- 
cially when contract, is rashed through by hook or by crook, 
as the saying goer, much of which might have been avoided 
and more scrupulousness used had the machine not worked 
in so cuasedly." But experience has long taught that it is 
not so much the getting in of a job which proves the ultimate 
Criterion of its real service, as the getting out thereof, which, 
in the course of things mutable, must be considered inevit- 
able. The cases innumerable of motors unnecessarily, or 
unsuitably, placed in inaccessible positions, would defy 
cataloguing. Ignorance, carelessness, lack of foresight, and 
amateurish rule-of-thumb have variously contributed to the 
failure of such schemes, and, in the fulness of time, the 
inevitable repair or overhaul becomes necessary. Obviously, 
such errors are costly, | 
often doubly so, as 
in many cases sub- 
sequent re-lay-out of 
the plant is out of the - 
question, and so the 
blunder has to be put ЕИО LES . 


Ko 
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17 


up with in the best „ NAE 
way possible the mi- N. 
chievous effect of 2 
which falls almost | J 
wholly upon the main- NS 


tenance man. For 
instance, imagine a 
big-powered motor 
cramped up against 
a right-angled corner, 
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end next the walls, 2 J IN 
one inspection door, S 8 
or grid, capable of N 5 J 
being opened (with S t : SN 
careful negotiation) 24| S 
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one having to remain 
closed owing to exi- 
gencies of space. Or, 
take the case where 
a wall brick had to 
be removed to make 
room for the ter- 
minal block side fixed 
to the yoke shell. This absurd arrangement necessitated 
the withdrawal of the whole motor, which was on a 
fixed bolted foundation, in order simply to disconnect the 
service leads. Another case was that of a foundry where a 
motor was located in a pit roughly dug out of the sand floor, 
a wooden trap-door being placed over the opening for pro- 
tective purposes. Armature failures became a frequent 
occurrence, and bearing seizures were common. Owing to 
the confined space in which the motor was placed, the com- 
mutator and brush-gear were practically ungetatable, and 
the whole machine had to be removed bodily for with- 
drawal of its armature. As might be expected, the cavity 
was always more or less filled with foundry dirt. A 
cotton spinning mi:] had had some of its machinery in the 
earlier processes converted to electric driving, the motors 
being completely encased in wooden housings. The con- 
ditions of working were such as usually obtain in this class 
of textile work; and the effects of high atmospheric 
temperature and humidity soon rendered necessary the pro- 
vision of effective ventilating arrangemente. Sach obvious 
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conditions make blunders of this kind inexcusable in the eyes 
of possible converts, who are thus often prejudiced against 
electric driving. An oversight of this character may easily 
prove a very costly matter eventually, as the application of 
an efficient ventilating scheme of the kind mentioned calls 
for expert knowledge, and may, indeed (considered 
financially) be almost of equal importance to that of 
the plant installation, which it serves in the capacity of 
асоеввогу. | 
(To be continued.) 


ELECTROLYTIC ALKALI MANUFACTURE 
IN ‘CANADA. 


ALTHOUGH Canada has considerable salt deposits, her 
salt industry, at present confined to the Province of 
Ontario, is of very limited extent. 


Nevertheless, 
she already possesses a plant for the manufacture of 


caustic soda and bleaching powder by the electro- 
lytic method. This plant, the property of the Cana- 


dian Salt Co., has been in operation since 1911 at 
Sandwich, Ontario, and it is described in a report 
on the Salt Industry of Canada issued by the Govern- 
ment Department of Mines. 
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Fig.4. * 


The cell employed for the electrolysis is a modified 
form of the Gibb type, and its construction is shown 
in the accompanying figure. The cell itself (2) is 
built of cast steel, and the diaphragm (8) is said to 
be of asbestos, although in all probability a mixture 
of asbestos with some other substance is used in 
practice. A feature of the diaphragm is that its walls 
increase in thickness from the top to the bottom of 
the cell (fig. 2), so that the increase in permeability 
is compensated by the increased hydrostatic pressure. 
The cathode consists of a metal jacket placed round 
the diaphragm, with a number of projections em- 
bedded in the diaphragm. It may be either per- 
forated (fig. 6) or corrugated (figs. 3 and 4). This 
enables the products of electrolysis to be forced into 
the cathode chamber and out of the sphere of electro- 
lytic action. The anode is made up of a ring of 
carbon rods (10) which project through the dome of 
the cell (11), in which there will be noticed the gas 
outlet (13). It is claimed that the use of the jacket 
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cathode embedded in the diaphragm maintains the 
permeability of the diaphragm for an indefinite 
period, for while a certain amount of disintegration 
goes on on the outer side owing to gas evolved, the 
diaphragm builds up on the inner side. Further, the 
intimate contact between the anode liquor and the 
cathode insures a complete action of the nascent 
hydrogen at stich points, and this destroys any small 
percentage of deleterious hypochlorite which is often 
present in the final liquor. 

In the cathode cell the sodium primarily deposited 
of course at once reacts to form caustic soda solution, 
which is concentrated in vacuum pan evaporators 
and purified until pure caustic soda results. The 
chlorine gas produced in the anode chamber is led 
into bleaching chambers, where it reacts on hydrated 
lime to form bleaching powder. The products find 
a ready market in Canada. | 

The plant at Sandwich consists of 256 Gibbs cells, 
and they are worked from a 550-kw. Westinghouse 
generator, which gives 2,500 amperes at 220 volts. 
As the cells are stated to be arranged in eight rows 


with 32 in each row, it is to be presumed that each. 


cell consumes 312 amperes at just under seven volts. 


COKE AS A BOILER’ FUEL. 


Owina to the shortage of labour (probably as much potential 
as actual) and the closing of various foreign markets, ener- 
дейс measures have. been taken in Germany to prevent the 
possibility of a serious coal famine and to utilise huge quan- 
tities of coke which would normally: Бе. exported. These 
measures have attained a considerable degree of success, and 
from various reports it appears that a number of German 
electricity supply stations are ueing coke for boiler firing. 
Where a mixture of coal and coke is used, no particular 
trouble is experienced beyond that of obtaining and etoking 
a reasonably uniform mixture of the two fuels, but the use 
of coke alone is & less simple matter, particularly if machine 
stokers be used. It is impracticable to break and grade coke 
eo that it can be used satisfactorily in sprinkler stokers, whilst 
if it be attempted to use coke alone on a travelling grate the 
difficulty is to ignite the gas-free fuel as it enters the com- 
bustion chamber. Normally, heat from an incandescent arch 
of refractory material over the point of entry of the fuel, 
frees gases from the latter, these gases burning with a 
long flame keep the. arch hot, and thus render the whole 
ection of ignition continuous once it is started. With a fuel 


ое eas COE 


RE 
4 | 1 Ка ote an А 
1 e iter nara 


—— ср 


SECTION OF COKE-BURNING FURNACE. 


such as coke, free from volatile gases, this action fails and 
the fuel ignites late and imperfectly, if at all, as the grate 
advances. 

An ingenious method by which this difficulty has been 
overcome is shown in the accompanying illustration (from 
Z.d.V.d.I.). The lower part of the coke-feed hopper is lined 
with refractory bricks and fitted with an inclined grate ‘at 
the front and a flue at the back leading into the combustion 
chamber of the boiler. There is thus formed a hopper furnace 
which preheats the fuel above it, and brings it to incandes- 
cence before passing it on to the travelling grate. The greater 
part of the heat which 1s not usefully employed in this direc- 
tion passes beneath the boiler, and is there utilised. This 


equipment, which is due to Belani (Essen), is said to have 
been tested with satisfactory results on a water-tube boiler 
in the Düsseldorf Elektrizitátswerke, though, owing to same 
mishap during the coal-firing tests, all that could be estab- 
ded was that the results with coke firing were more favour- 
able. 

Other tests, this time on & boiler with ordinary horizontal 
grate, showed that coke may be literally a better fuel than 
coal of higher thermal value. The heating surface was 1,680 
sq. ft., and a flaming coal of 18,000 B.TH.U. calorific value 
raised 3.4 lb. of steam per hour per eq. ft. of heating surface, 
or 6 Ib. per lb. of coal; on the other hand, coke of 12,600 
B. TH: U. per Ib. (size ranging from dust to 2$ in.) raised 3.8 
Ib. per sq. ft. of heating surface, or 6.6 lb. per Ib. of coke. 
The highest measured combustion chamber temperature and 
the flue gas exit temperature were respectively 1,220 deg. and 
376 deg. C. with coal; and 1,145 deg. and 473 deg. C. with 
coke. The paradoxical superiority of the coke is due to ite 
тети a smaller surplus of air for combustion and suffering 
no loss from unconsumed gases or tar. On the other hand, 
it must be remembered that the preceding data evidently 
refer to anything but a modern high-power boiler, and no 
mention is made of the relative costs of coal and coke as 
boiler fuels. This is at present of minor importance to Ger- 
many as compared with the fact that her surplus coke sup- . 
plies can be used—staving off the possibility of a fuel famine, 
and permitting full military advantage to be taken of the by- 
products of coke manufacture. 


е 


REVIEWS. 


The Mathematical Analysis of Electrical and Optical Wave- 
motion on the Basis of Maxwell’s Equations. By Dr. Н. 
BATMAN. Cambridge: University Press. Price 7s. 6d. 
net. | 


The author intends this book to be an introduction to some 
recent developments of Maxwell's electromagnetic theory 
which are directly connected with the solution of the partial 
differential equations of wave-motion. A complete investiga- 
tion of the subject requires very great mathematical know- 


. ledge, and the author does not aim at supplying proofs which 


depend upon difficult and complicated analysis, but, rather, 
at simply étating euch proofs and dealing in detail with 
those portions of the subject which do not require such 
advanced mathematical treatment. The principle of relativity, 
which has been recently treated by several authore, has not 
been dealt with, and details of numerical computation are 
omitted, P 
Perhaps to the physicist and electrician the most interesi- 
ing portion of the work is that dealing with the structure of 
the aether. It is shown towards the end of the book that 
mathematical analysis indicates three distinct theories of the 
universe, which may be described briefly as follows: — 
AETHER. MATTER. 


(1) Continuous medium. . Aggregates of discrete particles. 


(2) Discontinuous medium, An aggregate of discrete par- 
consisting of a collection ticles attached to the tubes. 
of tubes or filaments. 


(3) Continuous medium. An aggregate of discrete par- 
. ticles to which tubes are 


attached. 


The first theory is, of course, that which has in the past 
received most attention, and is the one which is most satis- 
factory from an experimental point of view, and the mathe- 
matical study of theories (2) and (3) may possibly help to 
enrich it. 

Some of the subjects treated of are (1) a general survey of 
the different methods of solving the wave-equation, (2) polar 
co-ordinates, (3) cylindrical co-ordinates, (4) the problem of 
diffraction, (5) homogeneous solutions of the wave-equation, 
(6) electromagnetic fields with moving singularities, (7) mis- 
cellaneous theories. : 

For the practical man the work is much too mathematical, 
but for the etudent of pure science it is a most useful addition 
to the literature of the subject. It remains to be added that 
much of the work is original and due to the author himself. 


Tramway Track Construction and Maintenance. By R. 
BICKERSTAFFE Нот, M.I.M.E., etc. London: Tramway 
‘and Railway World Offices. Price 10s. 6d. 


Despite the large amount of tramway construction which 
has been executed ‘during the last 20 years, there is very 
little literature setting out how such work should be done, 
what to avoid, what to insist upon, and how to secure а 
permanently satisfactory job. Tramway track construction is 
1а many respects special and peculiar; the necessity for con- 
forming to street alignment and levels, the condition that it 
must be paved over, and that the track paving must bond 
into that of the rest of the street, and other limitations which 
will occur to any tramway engineer, differentiate it widely 
from, e.g., railway track construction. There is, therefore, 
ample room and justification for a book which describes 
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methods which have been found satisfactory and gives a 
reasoned. consecutive account of the work, including the im- 
portant question of maintenance. 

Mr. Holt’s book partly fills this room. The author is per- 
manent way engineer to the Leeds Tramways, and, as such, 
has been responsible for the construction and maintenance 
of a large tramway system for many years—time enough to 
find out what happens to tracks in use under conditions of 
subsoil, surroundings and traffic of considerable diversity; and 
he has recorded the results of his experience with clearness, 
sincerity, and a fullness of reasons for his practice and advice 
that is somewhat rare in technical books of this kind, and 
will be found refreshing and convincing by his readers. Con- 
vincing, that is, in the sense that the reason behind the views 
expressed is always in evidence. 

The first chapter is headed Concrete Foundations," but 
is mainly occupied with. defective concrete work, as revealed 
in the course of maintenance and reconstruction, with some 
discursive remarks on wrong methods of laying and abortive 
methods of repair. The belief that concrete foundations afe 
good for all time will be dispelled, it is said, in the majority 
of cases when reconstruction becomes necessary. Mr. Holt 
rightly insists that fractured concrete is generally due to 
original defects in construction, and that there is nothing to 
‚ do but cut it out and replace it. 

Chapter II deals with concrete materials. Stress is pro- 
perly laid upon the selection of hard stone broken to angular 
shape (it might be- added, and to fairly regular size, not 
Mis a what will pass a 2-in.: screen), and of clean sharp 
sand. 

Two novelties are mentioned as having given satisfactory 
results at Leeds—clinker sand from the local refuse destruc- 
tors, and ''trass," or ground puzzolana, which is claimed to 
give some elasticity to the concrete, to cause it to set from the 
centre, and to harden to greater strength. A concrete of 7 
stone, 1 trass, 2 sand, and 1 cement is stated to be equal in 
strength to ordinary 4-2-1 concretes. This deserves serious 
attention. The use of puzzolana is not per se a novelty, as 
it was used by the Romans in their best lime mortar, which 
has endured for many centuries in well-known examples, a 
good omen for the Leeds tracks. 

Chapter III deals with repairs to concrete foundations. It 
ascribes most of the trouble with loose rails and paving to 
fractured concrete, in the main to longitudinal fractures under 
one or both rails, and advocates the cutting out of fractured 
foundations, replacing the old concrete with a foot of new 
made with quick-setting cement, and the observance of pre- 
ow hg keep-the traffic weight off the new concrete until 
it has set. | 

Chapter IV, entitled Track Design," commences with the 
statement that ‘‘ British permanent way cannot be said to 
have been too well designed.’’ It has, in fact, been too much 
stereotyped, with little regard to the peculiar requirements 
of each locality, and, in consequence, methods of construc- 
tion which have been satisfactory in one district have failed 
in others. 
cular traffic, the speed and weight of the cars to be run, and 
the frequency of the service, Mr. Holt points out, should all 
ba considered. He might have added that financial considera- 
tions should be duly weighed, and if he had been writing as 
a tramway company engineer doubtless this aspect of track 
design would have been given more weight. The most 
difficult conditions are set by a sandy subsoil subject to alter- 
nate heavy rain and drought, where the road bottoming is 
but a thin crust, entirely cut through by the excavation for 
the track. These conditions result in irregular subsidences, 
and either concrete stringers or a complete concrete raft the 
whole width of the track and margins will fail by transverse 
fracture. Sleeper construction with hard' packing of broken 
stone under the sleepers becomes the most economical form 
of substructure. In mining districts, heavy longitudinal 
sleepers under each rail have proved satisfactory; in sandv 
subsoil cross sleepers are better. The importance of subsoil condi- 
tions is well exemplified by comparison of constructions found 
successful at The Hague, where the rails are laid directly 
upon a firm sandy soil, and Amsterdam, where, owing to 
water-logging, the same method failed, and had to be re- 
placed by concrete foundations. | 

Chapter V, on rail packing, is a detailed account of the 
methods and materials used by the author. The importance 
of this operation and the care necessary to ensure its success 
in giving the rail bases uniform support and contact justify 
the amount of detail. 

Chapter VI deals with rail laying: the procedure described 
is thoroughly sound, the pitfalls of inexperience are pointed 
out, and the reasons for the right, and against the wrong, 
methods clearly set out. The somewhat controversial ques- 
tion of anchoring is discussed in some detail. mainly as to 
the proper means of securing the advantages of anchors. 

Chapters VII and VIII deal with joints, and are to be 
unreservedly commended. The second is confined to joint 
welding, describing both Thermit and are welding, and their 
application to both construction and repair work. Mr. Holt 
has had good results from both. and most experience with 
Thermit, but is not prepared to admit their superiority to well- 
made plated joints. It does not appear that the desirability 
of joints being neither more nor less rigid vertically than the 
rails themselves has met with the consideration it deserves 


from tramway engineers generally, and it is not specifically 
eet out by the author. 


The subsoil, the weight and density of the vehi- E 


"Chapter IX, on '' Wear of Rails," is mainly a statement of 
facts observed and how wear may be minimised, and is well 
worthy of careful study. The same remarks apply to Chapters 
X and XI, on Composition, etc., of Tramway Rails” and 
„Rail Corrosion." It will cause some surprise that corruga- 
tion is but ЛЕН mentioned, and that no theory of its causes 
is put forward. | | 

Track Paving is dealt with in Chapter XII with much 
thoroughness, the correct and incorrect methods of sett-laying 
being fully described. Mr. Holt has found soft wood paving 
last as well as hard wood on tramway tracks, and thinks that 
wood paving does not altogether deserve the bad name it has 
among tramway men. The trouble due to rutting alongside 
of the rails is not even mentioned, although an illustration cf 
soft oun paving after ten years' service shows this dis- 
tinctly. 

Chapters XIII and XIV, on Reconstruction and Rail 
Drainage, Cleaning and Grinding," describe up-to-date prac- 
tice. The Woode-Gilbert rail planer is described and ilus- 
trated. The use of this machine seems well worth attention, 


-and may give worn rails a new lease of lif. 


е. 

„Special Trackwork," dealt with in Chapter XV, is likely 
to provoke some difference of opinion. The author strongly 
deprecates the existing lack of uniformity in design and lay- 
out, to which he attributes excessive cost and the need for 
stocking large numbers of spares. There should be an effort 
made to standardise these important materials, and clearly 
much more might be done in .that way than has been 
attempted. As regards renewable inserts, the author has 
not found the expected benefit. Wear occurs which pre- 
vents the new inserts joining up with the old surfaces. Hence, 
he prefers solid manganese steel special work. The difficulty 
of КЕТЕР this material is not mentioned. 

Appendix A on Special Track Construction,” by Mr. 
Ernest Lamwith, is a useful addition, the author having 
selected and developed methods at once simple and suitable 
for tramway conditions. It may be noted with regret that 
nothing is said either in the Appendix or any part of the 
book as to the best methods of transferring the calculated and 
plotted track positions to the street surface, a matter of no 
little importance. 

In conclusion, one may say that whilst this book is a valu- 
able and very fairly complete exposition of tramway track 
construction in town streets, it does not deal with the im- 
portant differences that occur in work on country roads, or 
unformed roads and cross-country work where mixtures of 


' tramway and light railway methods apply, and where capital 


economy is of paramount importance. This is no discredit to 
the author, who has confined himself to the conditions of his 
own experience, but indicates that a text-book on constructicn 
in different conditions is still needed. 


Overhead Transmission Lines. By F. Karrer. Translated by 


Р. R. FRIEDLAENDER. London: Constable & Co. Price 
16s. net. | 


Naturally this book deals primarily with German regulations 
and German equipment and practice. The translator has in- 
corporated Board of Trade rules relating to overhead trans- 
mission lines, and has used English weights and measures. 
We believe, however, that all the examples of pole or tower 
construction are frou: German practice, and that practically 


‘all accessories illustrated (insulators, connectors and so forth) 


are of German make; such prices as are included appear to be 
based on German markets for labour and material, and German 
symbols are used in such formule as are included. Occasional 
reference is made to American practice. It is a pity that 
English practice and material could not have been incorporated 
—if not actually substituted for some of the Teutonic matter— 
but this difficulty always arises in translating any technical 
work designed originally to meet the requirements of a parti- 
cular country. As it is made very clear which rules and which 
apparatus are German, any misgiving based on prejudice or 
expectancy of confusion should be set at rest. | 

The main object of the book is to explain fundamental prin- 
ciples, and give data essential to the proper execution of the 
varied duties falling to the lot of the engineer engaged in 
modern overhead line construction and maintenance. is aim 
is very well fulfilled. Numerous worked examples, mostly 
from practice, are included to supplement the text and illustrate 
the application of formule. The scope of calculations seems 
io be carried far enough to cover the direct practical require- 
ments of designer and constructor, and no further. The whole 
work may, therefore, be read with profit by the average student 
or older engineer interested in this branch of engineering. 
The author writes from the mechanical standpoint, and no 
inforination is included concerning electrical design, pressure 
surges, corona, etc. 

The physical properties of conductor materials are first dealt 
with, and the relative merits of copper and aluminium neatly 
compared. Sag and tension relationships are then treated by 
simple mathematics, and a number of tables, curves and ex- 
amples are included. The next section, on the design of sup- 
porting structures, is necessarily almost entirely mathematical, 
but the working is made quite clear, and the reader's path is 
sinoothed by systematic arrangement of the various cases 
considered (single pole, stayed pole, double pole, ete.) and 
by the inclusion of numerous examples. Lattice pole calculations 
here and elsewhere in the book might be arranged rather more 
clearly, and paragraph and section headings, particularly in 


кар eh, cn a SEM ODE - 
: 


vol. 77. No. 1.988, Ркокмвкв 31,1305] THE ELECTRICAL REVIEW. 


841 


Chapter 4, might be thrown into clearer relief. Stability 


problems and forces set up in foundation blocks are treated 


analytically in Chapters 5 and 6, and practical notes on, means 
and methods of foundation construction and pole-fixing are 
given in the next two eections. Pole construction is discussed 
in & long, well illustrated section, but the notes included on 
impregnation of timber poles might profitably be extended and 
made inore critical in nature; less than justicé seems to be 
done to creosoting processes, which British experience hag 
proved so satisfactory. 

The treatment given to ingulators is useful (though by no 
means comprehensive), and is followed by practical eections 
on insulator mounting, wire attachment, and joint and branch 
connections. The chapter on arrangement of wires should 
certainly be extended, and we believe that some attention 
might be given to inductance, capacity, and voltage drop 
calculations. Practical notes on earthing methods and devices 
are included, and a long chapter deals with crossings over 
postal wires, railways and roads; after describing and illustra- 
ting the general arrangement adopted, the author presenta 
detailed calculations and schedules. The actual erection of 

les or masts and wire forma the subject matter of two 


interesting sections, which are followed by one summarising 


rules and hints for the design and erection of overhead lines. 


An unusual feature and one of great value is the inclusion 


of sections dealing with instruments for surveying and laying 
out the route of a line, and with the actual procedure of eur- 
veying and entering up the necessary observations. Typical 
field record sheets are presented, and useful notes and eug- 
gestions are made in connection with the erection of poles on 
private property. A series of curves is included showing the 
influence of span on cost of construction, and it is pointed 


out that a span longer than that which is theoretically most - 


economical is often justified. A corresponding section com- 
pares varioue supporting structures with reference to minimum 
annual charges and on the basis of different spans. The long 
chapter on local overhead distributing systems should prove 
very useful if considered in conjunction: with English condi- 
tions and regulations. The final sections include a model form 
for agreements with contractors, & echedule of prices, list of 
tools and appliances; and B.O.T. and V.D.E. regulations re- 
lating tr overhead transmission schemes. | 
Taken as a whole this book is excellent, and its production 
is beyond criticism, except that it is distinctly extravagant of 
apace, and a reduction in price, effected by economy in this 
respect, would be very welcome in later editions.—R.E.N. 


SOME DIFFICULTIES OF DESIGN OF 
HIGH-SPEED GENERATORS. 


Is the course of the discussion at Leeds on the paper read 
.before the INSTITUTION OF ELECTRICAL ENGINEERS by Prof. 
A. B. Field, reported in our issue of December 17th, Mr. S. F. 
BaRcLAY, of Messrs. Vickers, Ltd., made an exceptionally 
interesting contribution to the discussion, which we are 
pleased to be able now to print in extenso :— 

With regard to the steel rings for retaining the rotor end 
windings, there is one point to which the author has not 
referred, and that is the opening of the rings due to centri- 
fugal force. For example, in the case of a typical 5.000-x w. 
2.000-R.P.M. alternator when running at full speed, the rotor 


'and if there have been any failures. 


ring does not need to be registered on the core; an effective 
gap between the core and the ring may thus be provided, 
very considerably reducing the magnetic leakage. Moreover, 
the opening between the ring and the core is most effective 
in improving the ventilation of the rotor end windings. The 
short length of rotor coil between the core and the ring is 
given adequate support by extending the wedges beyond the 
core into the ring. The ring is made a sound. press fit on ite 
seating on the shaft, and is positively driven by. keys of 
ample size. The complete ring is turned from a hollow nickel- 
chrome steel forging having an elastic limit of at least 40 tons 
to the square inch, an ultimate strength of at least 50 tons 
to the square inch, and a minimum elongation of 20 per cent. 
After being forged the rings are annealed, and after rough- 
turning are re-annealed, oil-hardened and tempered. e 
treatment ensures the rings being siege er throughout 
and free from appreciable initial stress. Circumferential and 
longitudinal tests are taken from each ring. | 

Under any ordinary condition of out-of-balance—such as 
occurs in furnace? work, ete.—the solid steel end rings are 
found to keep perfectly cool. 'The amount of out-of-balance 
for which the machines described by the author had to be 
designed is quite unusual, and no doubt it was desirable to 
introduce a little copper into the rings in the way described: 

The wedge described by the author is ingenious, but in 
my experience is unnecessary. If a good lead is given to the 
wedge and a metal liner is placed on the top of the coil, all 
thea, downward pressure desired can be obtamed with an 
ordinary wedge. Moreover, the wedge described must require 
special tackle to apply the vertical pressure to the whole of 
its length, and that might be a grave disadvantage in carry- ~ 
ing out a repair on site. 

As the rotor revolves, the stress in the bolts increases as 
they move to the bottom and decreases as they move to the 
top. Therefore, superimposed on the constant initial stress 
is an intermittent stress being applied and removed over 
23 million times a day. Since the bolts are a reamered fit 
in the core, the diameter of the screwed portion must be less 
than that of the body of the bolt. Therefore, the area of 
the bolt in the short length between the face of the nut and 
where the thread ends 1s appreciably less than that of the 
rest of the bolt. As the intermittent stress comes on, the 
short length of reduced area stretches more in proportion 
than the body of the bolt, causing local weakness. Also, the 
driving torque by tending to twist the rotor and increase 
the bolt length adds to the bolt stress, and a short-circuit 
must similarly add considerably to the stress. It is also to 
be remembered that the action of tightening the nuts must 
impose & considerable torsional stress on the bolts. It is, 


. therefore, to be expected that a breakdown will occur in the 


eourse of time in consequence of a fatigue fracture at the 
bottom of the thread just outside the nut. It would be inter- 
esting to learn how long the machines have been running, 
The construction could 
have been improved by using high-tensile steel bushes, a 
reamered fit through the core, and with the bolts passing 
through them with an ample clearance, and turned down 
their whole length to a diameter slightly less than the dia- 
meter of the bottom of the thread. Nits | 
The statement made by the author at the discussion in 
Tondon that steel manufacturers would not accept the test 
in a radial direction immediately below the surface must be 
contradicted. The maximum stress in thé rotor occurs at 
the root of the tooth, and from every forging made by 
Messrs. Vickers, Ltd., a radial test is made at that part, and 
no forging would be used unless the test showed that the 
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ring increases 0.03 in. in diameter, and is therefore actually 
floating quite clear of its seatings. It is not practicable to 
prevent the floating by shrinking the rings on to their seat- 
ings. The floating may have several undesirable effects, but 
the principal one is change of balance. This undesirable 
feature is entirely safeguarded against by making the ring 
and its outer eupporting flange all in one piece. This con- 
struction is adopted by Messrs. Vickers, Ltd., ae standard 
with all sizes of polvphase turbo-alternators. In the case of 
single-phase machines, a eimilar construction is employed, 
but a band of high tensile manganese-bronze is introduced 
between the core and the steel ring. The extra cost of the 
solid steel end ring compared with the built-up construction 
is justified by the mechanical soundness gained, and the 
construction also has other useful features. For example, 
the supporting flange can be given euch stiffness that the 


properties of the steel were in every respect suitable for the 
duty. An example of the results obtained in the case of 8 
rotor forging for a 5,0% KW. 2,400-R.p.M. turbo-alternator is 
iven herewith :— 
given herew icc 


Test. Description. Elastic limit, Breaking, cent. on 2 in. 
A Longitudinal 1975 30 31˙0 
B Longitudinal 20°5 36'0 3:0 
C Tangential 22'0 37 280 
D Radial 20 3608 -14°5 
E Radial 19˙5 904 150 


It will be noticed that the tensile strength is practically 
uniform throughout, and the elongation- even in the case of 
the radial tests—has a very satisfactory value. 


It is always sible to work to a factor of safety of at 
least 6 tol, А ben it is remembered that the tooth stress 
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is a pure tension and constant in magnitude it shows how 
sate is the forged rotor construction. Provided that high-class 
forgings can be obtained, undoubtedly the solid forging is 
the ideal construction for all outputs at 3,600 and 3,000 R. b. M. 
For large outputs at 1,500 and 1,800 н.р.м. the soundest con- 
struction is to have a hollow forged cylinder shrunk on to a 
through shaft. With either construction a definite guarantee 
can be given for the strength of the steel in the direction 
required. i 

The only possible apology for the rotor built-up of plates 
bolted together is that the construction saves money. 

In dealing with solid forged steel rotors there are several 
essential points that must be observed: — 


l. Large allowances must be made on the forging, во that . 


all metal unavoidably damaged by the forging process 18 
removed by machining. 

2. By a thorough annealing after the forging has been 
made, and by re-annealing, oil-hardening and tempering after 
the forging has been rough-turned, the forging must be 
rendered homogeneous and free from appreciable initial 
stress. ` 

З. The rotor design must be such that at all parts the rate 
of change of stress is gradual and within the capacity of the 
steel. The average stress at апу point may be quite low, but 
due to a too abrupt change of section the rate of change of 
stress may be too great, resulting in the crystals sliding over 
one another, and so causing a fatigue fracture to develop. Not 
onlv must the shaft between the Journals and tbe core be 
carefully stepped, but also large radii must be provided at all 
changes of section, and, moreover, all the radii should be 
formed truly and be given a dead-smooth finish. 

An additional point in favour of the forged eteel rotor that 
will be appreciated by the purchaser is that in the remote 
contingency of there being any flaw not detected by the tests 
and exposed by the machining operations, it 13 almost certain 
that the overspeed test at the makers’ works would show its 
presenee, whereas with a rotor of the kind described in the 
paper, any defects of design would most probably not be 
found out until the machine had been in service for some 
time. 

] can quite appreciate the statement made at the top of 
page 5, that the type of rotor described has no true critical 
speed, but the explanation given by the author is not clear. 
The area of the plates in compression is very considerable 
compared with the area of the bolts, and, therefore, the 
addition of even a few hundred pounds to the bolt stress 
would cause the bolts to elongate sufficiently for the plates 
to lose their compression and become loose. This opening and 
closing of the platea would effectively damp the natural trans- 
verse vibrations, and, therefore, the rotor would have na 
critical speed. This conditjon holds good if the fit of the 
spigots 1s free, but if they were made of a good press fit one 
inside the other very probably there would be a definite 
critical speed having ə value liable to change and difficult 
to forecast. 


ELECTRICAL FITTINGS ON LEASEHOLD 
PREMISES. 


[From A LEGAL CONTRIBUTOR. ] 


THERE are certain factors iu the present situation which 
appear to make it desirable to consider once again the legal 
position of Jandlord and tenant in relation to electric fittings. 
The unwelcome visit of a Zeppelin to the London district ” 
тау result in the destruction of a large quantity of electrical 
property; and it may becoine necessary to consider who is to 
bear the loss. It is a well-known maxim of the law that 
res perit domino. 

Another consideration makes it desirable to refer to the law 
of landlord and tenant. Owing to the economic condition 
brought about by the war, a large number of leases now 
current will not be renewed at the same rent. Possibly they 
will not be renewed at all. In these circumstances, what is 
to become of the electrical fittings? . 

Questions have frequently arisen in the past as between 
landlord and tenant as to the ownership of electrie light 
fittings. A tenant who incure the expense of fitting out a 
house with a complete electrical installation is not unnaturally 
astonished to tind that, at the end of the lease, the landlord 
asserts his rights as owner of the soil by saying that whatever 
is annexed to the house or building must, of necessity, become 
his property. In so doing, the landlord relies on the ancient 
mnaxim quiquid plantatur solo, solo ccdit, 

Before proceeding to consider particular cases, it may be 
well to understand the general principles of law by which fix- 
tures become vested in a landlord. The consideration whether 
the article 18 essential to the enjoyment of the premises on 
the one hand, or whether it is a mere convenience on the 
other, is a material element in deciding the character of the 
annexation ag being complete or incomplete respectively. 
There are, however, certain articles which are removable аз 
between landlord and tenant, which have so become removable 
by custom, having regard to the reason of the purpose for 
which such annexation was made. Ainongst these are certain 
articles «f. trade, agriculture, ernament, and convenience. 
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In all cases, of course, where fixtures ar< taken’ aod: $ ; 
appears that the tenant is liable to repair the injury i 
mises way sustain by the act of removal. - Ж 


e fact M 
article can be removed in ite entire state ts-an е 
be considered in drawing the conclusion that 4t is renovate; ` 

Amongst fixtures for domestic use or ordinary constielpee : 
which. have been held to be removable by the tenant 0 
boards fixed with holdfasts, clock cases, bells, and gas 6 

Applying the foregoing principles, it will be sed +h: 
electric fittings, though prima facie some of- them $ 
fixtures, must to a certain extent be treated as геп йЙ 
Roughly speaking, the line appears to be drawn in ke 
between those parts of an installation which are ne 
of а permanent character and those parta which айз 
altered to suit the fancy of a particular tenant." Бедайй 
also be paid to the extent to. which any particular art. 
affixed to the freehold. It is obvious, for instance, th ч 
embedded in the plaster of а wall could not by any igith. 
of the imagination be regarded as a fixture which &jenént MT 
was entitled to remove. It would be ae fair to sayc&bat a E 
gas pipe put in by a tenant as part of a lighting system 1 ШЕ 
not become the property of a tenant. On the other 
to go to the other extreine—it is clear that a mere iei 
cent lamp could not possibly be looked upon as the 
of the landlord. . 

It is somewhat remarkable that Ње only case which 
any clear light on the subject is one in which it v 
that gas fittings do not vest in the landlord. There $ 
to be no reported decision on the subject of electric Ош 
and questions relating to them must be answered by f 
recourse to first principles. 

It is now proposed to deal with concrete cases. 

(a) A tenant wires a house which he holds under a 14 
for years. Do the wires vest in the landlord at the end 
the term? | | ; 

It is clear that in this case the wires and the casing of 
wires vest in the landlord, and cannot be removed by Me 
tenant unless pursuant to special powers conferred upon MER 
by his lease. A tenant would be liable if he attempted: 
remove the wires. EC н 

(b) A landlord wires a new house, and the tenant риби 
&witches, distribution boards, and lamp brackets. Cant? 
remove them at the end of his tenancy? _ 4 

With regard to switches and distribution boards, t 
appear to fall within the category of articles which are 
permanent character, and would have to be used in p 
cally the same form in relation to any installation. At 
rate, one would be sorry to advise a tenant to remove them 
only to leave blank spaces on the walls to which they were 
affixed. 

With regard to lamp brackets, these appear to fall within 
a different category. They are often fanciful in design and 
very expensive. They can be removed without doing damage. 
often by the mere turn of a screw. In these circumstances, 
it appears to be clear that they are tenants property which 
he can reinove at will. | | 

(c) А tenant puts in' a transformer at his own сові and 
expense. Does the transformer vest in the landlord? 

With regard to a transformer, this appears to be a separate 
instrument Which would clearly be easily detached, and must 
be treated as a tenant's fixture which he can remove. 

(4) A tenant puts in ceiling roses, made of metal or porce- 
lain. and wall plugs. Do any of them belong to the landlord? 

Ceiling roses appear to be very much on Ше border line, 
but it would seem that, inasmuch as they are generally orna- 
mental objects, they should be treated as tenants fixtures. 
]t is probable that, in case of & dispute, & reasonable land- 
lord would agree to treat an ornamental rose as the property 
of his tenant and the ordinary white roses as landlord's fix- 
tures. As to a wall socket, i.e., the part into which the plu; 
is fitted. it is conceived that this would be a tenant's fixture, 
as it might easily be removed and replaced by & permanent 
connection to a wall or bracket lamp. 

(e) Assuming a tenant installs electric light throughout a 
house. can any action be brought against him by his landlord 
if, on finding that the landlord refuses to pay anything to- 
wards it, he deliberately cuts or damages the wires without 
defacing the decorations? 

It is clear that if a tenant does any damage, whether by 
removing landlord's fixtures or improperly removing his own, 
he can be held liable to make it good. | : 

The ordinary covenant to repair and leave in repair would 
clearly impose such a liability upon him. | 

With regard to damage done by fire, the question ав to 
who is liable depends upon the ownership of the fittings. As 
a rule. leasehold premises are insured against fire in the name 
of the landlord. the tenant paying the premium under cove- 
nant to that effect inserted in the lease. In these circurn- 
stances, in so far as the electric fittings were or had become 
annexed to the freehold, they would be covered by the land- 
lord's policy. As to fittings which are obviously the tenant's, 
they would be covered by the policy which а prudent tenant 
takes out for the separate protection of his own furniture an! 
eflecta. 

i War risk insurance is a matter which the tenant shoul} 
take into special consideration, because it is not covered by 
an ordinary fire policy. If an incendiary bomb, thrown from 
a Zeppelin, causes a fire to break out, the tenant must | if 
his is an ordinary repairing lease) reinstate the entire building. 
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CORRESPONDENCE. 


Letters rebeived by us after 5 P.M. ON TUESDAY cannot appear until ' 
г should forward their communi- · 


the following week. ( t 
. cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession. 


The Institution and Alien Enemy Members. 


This subject has been discussed for eeveral weeks in your 
“Correspondence” columns—unfortunately anonymously—and 
the Council of the Institution now informs the members that 
it is helpless in the matter, because it is advised that it has 
no power except under Article 41. Is the Council unaware 
of the existence of Article 80 (1912 ed.), which is drafted 
with special reference to altering or adding to the Articles of 
Association? Why, then, not draft and pass a suitable new 
Article for the purpose of effecting what ТЕТ to be the 
geueral desire of the members? There would be little difficulty 
in drafting euch an Article. 

In ordinary times it has always been my pleasure to 
passively support any proposal put forward by the Council, 
but these are not ‘‘ordinary times,” and those members who 
are not indifferent to patriotism must take active steps to 
sectire a new Article to deal with the new conditions now 
yrevailing. If there be honour, if there be benefits, if there 
bo. рих in со to the Institution, founded 44 
years ago, ав the Council has told us it is helpless, 1t 1s for 
the members to say whether the enemy aliens are to enjoy 
those honours, etc. I, for one, am prepared to say most 


emphatically no, they shall not, because I firmly believe that 


the credit of the Institution in years to come must be en- 
hanced by expunging at the present time any representatives 
of a nation which has sunk beneath the cognisance of civilisa- 
tion, and that 50 years hence the members who then form 
the Institution will feel proud of the attitude adopted in 
1916 if we now decline to admit any association with enemy 
aliens. Such scraps of paper as Article 41 may well be 
superseded. i 


Chas. A. Baker. 
Victoria Embankment, W.C., 
| . December 28th, 1915. 


[We reprinted the Council’s statement and Article 41 in 
cur last issue. We may point out (1) that the Council never 
said it was helpless, (2) that Article 41 contains adequate 
powers for the purpose aimed at by our correspondent, if 
the Council chooses to exercise them, and (3) that the reason 
why the Council did not say so is a matter for conjecture. — 
Eps. Exec, Rev.] 


WAR ITEMS. 


The Waste of Brains.—The Conference of Headmasters 
was held at the Board of Education last week, and among 
the resolutions adopted, says the Times, was one which 
called attention to the unwisdom of employing young 
students of mathematical and scientific ability as subalterns 
in Line battalions. It was pointed out that the place for 
the man of action was at the front; that for the young man 
who had a special gift for science, mathematics, or mechanics 
was in the laboratory. This was eminently a war of science, 
and the mathematical and scientific ability of the country 
should be husbanded jealously. It might be said that with 
the end of the war the need for such men would be less 
pressing, but the fact was that the present warfare in the 
field would be child’s play to the grim commercial struggle 
which the Germans, with a far-sighted concentration of pur- 
pose compelling our admiration, were already organising. 
The resolution was carried unanimously. 


Callenders at the Front.—We have received a copy of the 
December issue of Callender’s Staff Service Gazette." It 
contains a very lengthy Roll of Honour of men from the 
London office, the Belvedere Works, the Anchor Works, and 
outside employés of Callender's Cable, etc., Co., who are 
with the Forces. Extracts are given from a large number 
of letters that have been received from them. Inset is a life- 
like portrait of Mr. Tom (our managing director), and 
one of 2nd Lieut. T. O. Callender, R. M. L. I. 


Exports to Switzerland.— The London Gazette for 
December 24th contains a lengthy list of articles that may 
not be exported to Switzerland unless consigned to the 
Société Suisse de Surveillance Economique. The list in- 
cludes electric accumulators and accumulator plates, elec- 
trical fire-lighters, electrical carbons, electrical insulated 
wires and cables, electrodes, piles and component parts, elec- 
trical machinery, dvnamos and motors, magnetos, mica 
(rough and worked), materials for telegraphs, etc. 


. War:Workers' Theatre. — The Vickers Company have built 
a modern and most attractive Picture and Variety Theatre 
(of which we have received some illustrations in colour) in 
the neighbourhood of one of their very large works, with 
the object of providirig relaxation and recreation for their 
War-workers. 


After the War Trade.—In the House of Commons last 
week Mr. Runciman, President of the Board of Trade, made 
a long and interesting statement respecting the after the war 
trade investigation work that had been occupying the atten- 
tion of the Board in conjunction with outside industrial ex- 
perts for some time past. Unfortunately pressure upon our 
space compels us to hold over fuller reference to the matter 
until next week. The Board has been doing a vast amount 
of work which it is politic to perform in secret, but the state- 
ment that Germany is a commercially beaten nation, while 
it is perfectly correct in regard to the effects of the blockade 
by our Fleet during war-time, will not be true when the 
blockade be raised unless all the information collected enables 
us to adopt a strong national and allied trade policy. Much 
is expected from the conferences that are to take place be- 
tween ourselves, the Colonies, and the Allies. The Allied 
Trade Conference in Paris was to have taken place in 
January, but we read in the Times ” of Wednesday that 
it will be held in March, that it will be attended by the High 
Commissioners of the Dominions, and that among the sub- 


jects to be discussed will be the commercial relations with 


the belligerents during the war, protection against German 
commercial invasion after the war, the establishment of an 
International Patent Office, and an allied preferential tariff 
applicable to the Colonies. 

Tasmania and Enemy Contracts.—The Attorney-General 
(Mr. Earle) of Tasmania has introduoed a Bill to provide 
for the cancellation of enemy contracts. It provides for the 
annulment of all contracts to which an. enemy subject is a 
party or in which he has a material interest, or which are 
likely to be for the benefit of enemy subjects or of enemy 
trade. Power is also given to terminate contracts suspended 
by the war.—'' Tenders." 


LEGAL. 
OsBAM LAMP WORKS, LTD, v. Popz's ELECTRIC LAMP Co., Lrp.— 
| JUDGMENT, Ё 


( Concluded from page 807.) 

It was said for the applicants that the differences were differences 
in degree only ; that was not his view of them, In his opinion 
they passed the border line which separated a difference in degree 
from a difference in kind, and the defendants’ process, as a whole, 
was, in his opinion, substantially different from the one described 
in the plaintiffs’ specification. If the test to be applied waa the 
commercial value of the result there could be no question on this 
point, as the one process enabled the filaments to be made in bulk, 
whereas the other required each individual filament to de 
separately handled before the electric current could be passed 
through it. The applicants, however, contended that though the 
defendants’ process might to the eye appear different, and might 
contain various improvements, yet the defendants had taken the 
substance of their invention, and applied it to the manufacture of 
their filaments. The way in which the case was put was this :— 
It was said that the real principle or substance of the invention 
was the application of the known reaction between steam and 
carbon to get rid of any carbon in the filament while leaving the 
tungsten meta] unaffected. It was said that the use by the 
defendants of tungsten oxide in their mixture rendered it 
impossible for them to carry out their process without making use 
of the steam-carbon reaction, because when the filaments reached 
the required degree of heat steam was produced, either from the 
small quantity of water contained in the material of the filament 
or from the oxygen in the tungsten oxide combining with the 
hydrogen introduced into the furnace, and this steam reacted 
with the carbon in the filament and dispersed it. A number of 
experiments were given in evidence with the view of proving this, 
and the two main points endeavoured to be established were: 
(1) That the reaction between oxygen and carbon, which the 
defendants claimed to be the agent by which they expelled the 
carbon from the filament, did not take place below a temperature 
variously given at 1,000 to 1,080* C.; (2) that much below that 
temperature the carbon was found in the defendants’ process to be 
in course of being expelled, or, in other words, that before a 
temperature was reached at which the oxygen-carbon reaction 
could take place, the filaments had passed through a temperature 
at which the steam-carbon reaction must have taken place. | 

In his opinion it was not enough for the plaintiffs, in the 
peouliar circumstances of this case, to say this. It was not 
disputed that the oxygen-carbon reaction would, at the appro- 
priate temperature, disperse any carbon in the filaments, and 
the question, therefore, must be not only whether the filaments 
had paseed through the range of temperature appropriate 
to produce the steam-carbon reaction, but whether that reac- 
tion had to any appreciable extent dispersed any of the carbon 
in the filaments, To do so to a merely negligible extent could 


mot, in his opinion, constitute an infringement of the plain- 


tiffa patent. On this question the time during which the filamenta 
were in course of passing through the material range of tempera- 
ture appeared to him to be important, but he could find no evidence 
directed to that point. 

The material facts on this question appeared to him to be as 
follows: The defendants! mixture, or paste, after calendering, 
contained about 12 per cent. of carbonaceous material. This was 
reduced by the first ovening process to 2 per cent., and it was 
in this condition that the filaments were introduced into the first 
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furnace in which the infringement was alleged to take place. 
When first taken out of the furnace the filaments contained 0'2 per 
cent. of carbon. The difference between these two quantities had, 
therefore, been dispersed during the 30 minutes, or thereabouts, 
during which the filaments had been in the furnace. By what 
` agency had this been done? The first material point to establish 
in this conneotion appeared to him to be the temperature at 
which the steam-carbon reaction commenced to operate, because 
nothing which occurred in the furnace below this temperature 
could amount to a taking of the plaintiffs’ invention. 

On this point he found a great want of certainty in the 
evidence. At first the temperature was stated to be 600? C.; 
then it rose to 700? C., and later still to 800°, In order to 
ascertain what was going on in the furnace, the plaintiffs 
made an experiment, in which they interrupted the prooess at 
500° C. Why this interruption took place at this stage was 
not explained, except that it was a sort of half-way house. It 
was ascertained that at that stage of the process the filaments con- 
tained 0'6 per cent. of carbon, that was to say, that the difference 
between 2 per cent. and 0'6 per cent. had by that time been dispersed 
by some agency which could not be any infringement of the plain- 
tiffs’ patent. What occurred in the furnace during the time that 
the filaments were travelling from the point at which the tem- 
perature was 500° C., to the point, bait 700°, or 750°, or 800° at which 
the steam-carbon reaction commenced, there was no evidence to 
show, and it was quite consistent with the evidence that the carbon 
had been reduced from 0'6 to 0`2 before the filament reached that 
point. No evidence was given as to the time occupied by the 
filaments in passing through the material range of temperature. 
In his opinion, so Ёат ав the plaintiffs’ evidence on this point was 
concerned, it fell short-of proof, and, so far as this experiment, and 
others intended to support it, were concerned, they had failed to 
satisfy. him that any carbon in the defendants’ filaments was to 
any appreciable extent dispersed by the steam-carbon reaction. 


What he had just said with regard to the first furnacing in the® 


defendants’ process applied with equal or greater force to the 
second furnacing, where the filaments were passed rapidly up into 
a temperature of over 1,000. Dr. Passmore apparently did not 
regard the plaintiffs case as very hopefal on this point, as 
he said, when dealing with it, that the steam and hydrogen 
acting. in the filaments might have removed all the carbon before 
the other (that is, the oxygen-carbon reaction) had a chance of 
taking place. 

The conclusion at which he had arrived as to the first furnacing 
applied also to the vacuum process, where the alleged infringe- 
ment was said to take place by the acoidental presence of water 
vapour, which the defendants could not prevent, and which was 
said to be the agent which released the necessary hydrogen to 
form the steam and hydrogen atmosphere which constituted the 
alleged infringement. | 

He passed now to consider the other point mainly relied проп 
by the plaintiffs, namely, that the oxygen-carbon reaction could 
not take place at a temperature belaw 1,000" C. It was con- 
fidently asserted in argument that this was so, and the various 
experiments given in evidence were gone through in detail in 
gupport of the statement, as well as the evidence given by the 
plaintiffs’ expert witnesses. These experiments were elaborately 
criticised by Mr. Terrell, who referred also to the opinion of the 
defendants’ expert witnesses on the point. 

He had carefully considered the evidence and arguments of 
counsel, and, asa result, he was not convinced that in the defendants’ 
process, as carried out, the oxygen-carbon reaction did not com- 
menoe at a temperature lower than 950° C. : ‚ 
The general conclusion, therefore, at which he had arrived was 
that the plaintiffs had failed to establish their case from which- 
ever point of view it was to be regarded, and the appeal, therefore, 
failed, and must be dismissed, with costs. 

LORD JUSTICE WARRINGTON also delivered a judgment dis- 
missing the appeal, in the course of which he said there were in 
the defendants’ process two chemical factors tending to produce 
the desired result. The evidence was insufficient to determine the 
precise part played by each, and he thought the Court was justified 
in holding, under those circumstances, that the plaintiffs had not 
proved that the carbon was removed substantially as described in 
the specification. But if he was wrong about that, he should still 
be of opinion that the defendants’ process, taken as a whole, did 
not infringe the substance of the plaintiffs’ invention, as described 
in the specification. It started from a different atandpoint. The 
several steps іп it were different in nature, and had different aims 
and results, and these variations were not merely colourable altera- 
tions. The result was that, in his opinion, the appeal ought 
to be dismissed. 

Lorp JUSTICE BANKES said the Master of the Rolls (who waa 
absent from indisposition) desired him to say that he concurred in 
the judgment delivered by Lord Justice Warrington and himself. 

Мв. WALTER: My Lord, this is a very important matter. The 
taxation of the costs in the Court below was allowed to stand over 
until after the hearing in the Court below. I do not kuow whether 
my friend would agree to the taxation standing over until after 
the final hearing 

MB. TERRELL said he could not agree to anything. 

MR. WALTER: Your Lordship, I suppose, would not grant 
a atay ! 

„ORD JUSTICE BANKES: No. 


-- 


BRADFORD County COURT CASE. 


. ROBERTS Bros. and Holloway, Ltd., electrical engineers, 
Bradford, were the claimants in an action heard at the Bradford 
unty Court last week before his Honour Ju?ge Graham, K. C., 


against Messrs. Brown, Vickers & Oo., manufacturers, of Bradford, 
for £72 for work done. The defendants had paid £45 into Court. 
Mr. Newell, for claimants, said that his clients had accepted a 


` contract from the defendant company to perform certain work at 
their premises for £25, aud, afterwarde, certain extras had been 


added. Mr. Watson, for defendants, said that all it was necessary 
to decide was what sum was due from the defendants to the 
plaintiffs for the work which had been performed, and whether or 
not the sum of £72 was excessive. : 

After argument, arbitration was suggested, and ultimately it was 
agreed by both sides to refer the matters in dispute to Mr, 
Felshaw, of Harrogete. 


ALBION ELECTRICAL Co., LTD., v. LK. W. SYNDICATE, LTD. 


AT the Lambeth County Court on December 21st. before Judge 
Parry, the Albion Electrical Co., Ltd., of 67, New Oxford Street, 
W.C., brought an action sgainst the L.K.W. Syndicate, Ltd., of 
81, Great St. Helen's, E. C., to recover £58 198, 8d., balance of 
account for overhauling the electrical installation at the Brixton 
Hall, now known as the Khaki Hall, Brixton, and so altering 
it as to comply with the requirements of the London County 
Council. 

Мв. H. б. Simmons, for plaintiffs said that on July 26th Mr. 


. Charles Lille, manager for the plaintiffs, was &pproached by a 


Mr. James P. Naylor, an electrical engineer, to carry out certain 
electrical alterations to the fittings at the hall, then known as 
the Brixton Hall. He saw a Mr. Thomas Harold Crosby, who was 
the secretary of the L.K.W. Syndicate, and, as time was short, no 
estimate was prepared, Mr. Lille agreeing to carry out the work 
on the basis of being allowed 20 per cent. on the cost of material, 
50 per cent, on the cost of labour, and engineers’ fees. The work 
was а push job, but was completed, the hall being opened on 
July 27th, He had great difficulty in obtaining payment, but 
eventually received a cheque for £5, signed by Crosby as secretary 
and manager of the L.K.W. Syndicate, He still pressed for psy. 
ment, until he received a letter from Crosby on October lst, 
stating that he was not to hold the syndicate liable for the 
account, but was to look for payment to a Mr. Horace Scott 
Laycock, who was the promoter of the syndicate, and was then a 
director of the newly-formed L.K.W. Syndicate. 

Мв. CHARLES LILLE, the manager of the plaintiff company, 
bore out this statement. He said that throughout the whole of 
the transactions in dealing with Mr. Crosby, he was under the 
impression that the L.K.W. Syndicate were liable for the account, 
and it was not until Ootober 1st that he received any intimation 
that they were not liable, and that he had to look to Mr. Laycock 
for payment. 

Mz. Tuomas Н. Crossy, for the defence, said he was the present 
secretary and manager of the L. K. W. Syndicate. From February 
25th to July 28th he was acting as manager to Mr. Horace 5. 
Laycock, at the same hall—the Brixton Hall, now the Khaki Hall, 
He ceased to be Mr. Laycock’s manager on Jaly 28th, when the 
syndicate came into existence, and the liabilities were taken over 
by the syndicate, his salary beiog paid until the end of July by Mr. 
Laycock, when witness became secretary and manager to the 
syndicate. The syndicate was registered on May 27th. During 
the time he was Mr. Laycock’s manager the latter obtained a leace 
of the Brixton Hall as а cinematograph theatre. The electrical 
arrangements were made by Mr. Naylor, and, as he was unable to 
earry out the work, he introduced him to Mr. Lille, who was to 
undertake the installation, under the superintendence of Mr. Naylor. 
Anything Mr. Naylor passed would be satisfactory to witness. No 
figures were mentioned, but it was agreed the plaintiffs should 
have a reasonable profit on work and material, which should be 
sanctioned ‘by Mr. Naylor. 

Торак PARRY: Were you asked by anybody who was to be 
responsible for payment ? 

Witness : Not directly. 
had known me for many years. 
was not mentioned as the responsible party to 
payment, Я 

In answer to the JUDGE with reference to а cheque for £5 paid 
to plaintiffs on account, signed by him as seoretary and manager of 
the L. K. W. Syndicate, he said that at the time he was drawing à 
number of cheques, and this was given to plaintiffs, as Mr. Lay 
did not have his cheque-book on him at the time. . 

Торак PABRY said he had the greatest sympathy with witness, 
аз he had great difficulty at the time in finding ont who was his 
employer, whether Mr. Laycock or the syndicate, 

Mr. Horace 8. Laycock said he was a director of the Montreal- 
London Development Agency, Ltd., and several other companies, M 
well as of the L.K.W. Syndicate. He obtained a lease of the 
Brixton Hall in February, when he gave Crosby certain instructions 
regarding the electrical fittings. The syndicate was lo 
May 27th, and took over the hall on July 29th. He was рег” y 
responsible for payment for the work done and now claimed 95 
He thought the oharges were high, and had been willing to а 
to terme, but plaintiffs refueed to do во, demanding the full term 
claimed. ET 

In answer to questions, WITNESS stated he had no legitiman 
business, such as a bootmaker or butcher, simply being + p 
in certain companies, He was made a bankrupt in 1906, in He 
applying for his discharge, which was suspended for а gs 
had also one or two County Court judgments against him. V 
added that there was an agreement between him and Mr. ы 
that he should be responsible for all accounts incurred before 
syndicate was formed. Ra s " 

Мв. JAMES P. NAYLOR, an electrical engineer, of West Dulwic?, 
said it was agreed that he should superintend the installation, #8 


Mr. Naylor said I was all right, ss he 
Certainly the L.K.W. Syndicate 
look to for 
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that plaintiffe’ account should be submitted to him. He thought 
20 per cent. on material and 50 per cent. on labour for the 
" push job” were reasonable, but the account submitted to him 
was insufficient to show what had been done. 

JUDGE PARRY said he had heard a few unpleasant cases of thie 
kind, but he thought this was the limit. Nobody knew what or 


who the L. K. W. Syndicate was, but they had the material and the : 


labour and must pay for them. He held that the defendants 
were liable for the acoount, and referred to the Registrar 
the question of the amount, fixing 20 per cent. on material and 
50 per cent. on labour as the basis for taking an account of what 
was due, 


BUSINESS NOTES. 


British Industries Fair.—The Board of Trade have 


now completed the arrangements for the holding of a British 
Industries Fair at the beginning of next year, on lines similar to 


those which characterised the Fair organised by them at the Royal 


Agricultural Hall, London, in May of this year. The Fair, which 
will be opened on Monday, February 21st, and remain open until 


Friday, March 3rd, 1916, will be held in the buildings of the 


Victoria and Albert Museum, South Kensington, London, S. W. 
Only British manufacturers engaged in the following trades, viz., 
china and earthenware, glass, fancy goods, toys and games, 
stationery and printing, will be permitted to exhibit. As before, 
admission to the Fair will be by invitation of the Board of Trade 
alone, =e will be restricted to bund .fide buyers for the trades 
concerned. 


Book Notices.— Proceedings of the American Insti- 
tute of Electrical Bngineers" Vol. XXXIV, No. 12. December 
` 1915. New York: The Institute. Price $1. 

Me Mechanical World Electrical Pocket-Book for 1916.“ Man- 
chester : Emmott & Co., Ltd. Price 61. net. 

“ Aeroplanes and Airships.” By W. E. Dommett. London: 
Whittaker & Co. Price ls. net. 

Beitish Standard Specifications for Wall Plugs and Sooketa " 
(Rsport No. 73), and Charging Plug and Socket (Report No. 74), 
of the Engineering Standards Committee. London: The Com- 
mittee. Price Ба. 3d. and 5s. 4d., post free, respeotively.—The 
Specification for Domestic Wall Plugs and Sockets relates to the 
five-ampere two-pin type, for pressures not exceeding 250 volts. 
In view of their extended use, interchangeability is of the greatest 
importance, and the Committee haa, therefore, given this aspect of 
the question the closest attention. In consultation with the 
manufacturers, the dimensions neceseary to obtain this interchange- 
ability have been agreed upon, the actual design of the plug being 
interfered with as little as possible. It is of interest to note that 
the standard plug is required to have side entry for the flexible 
wire, and a suitable hand shield, as recommended by Mr. Ram, in 
his reports to the Home Office. In conjunction with the Electric 
Vehicle Committee of the Incorporated Municipal Electrical 
Association, the Committee has standardised the essential details 
necessary to resure interchangeability between any charging plug 
and any socket of the design selected by the Electric Vehicle 
Committee. Tbe way is left open for invention and progresa, 
should at any time another type of charging plug be introduced 

"Hezell's Annual, 1916."—London: Hazell, Watson & Viney, 
Ltd. 3s. 6d. net. 

The Journal of the Manicipal School of Technology, Manchester.’ 
Vol. VII. Manchester: The Education Committee. 


Dissolutions and Liquidations,—Cicoy MAGNETO 
Co, Ltp.—This company is winding up voluntarily, with Мг. W. G. 
Newman, 116, Cannon Street, E. C., as liquidator. ` 

RENEW ELECTRIC LAMP Co.. Ltp.—Creditors must send parti- 
culars of debta, &c., to Mr. J. E. Percival, 6, Old Jewry, E.C., the 
liqnidator, by January 24th. 

Marsa, Son & Co., Ltp.—A meeting ie called for January 25th 
at 12, Old Square, Lincoln's Inn, W.C , to hear an account of the 
windiog up from the liquidator, Mr. R. W. Brown. | 

SHEFFIELD ELECTRICAL ENGINEERING Co., Ltp.—This company 
is winding up voluntarily, with Mr. Н. Cawood, 68, Eyre Street, 
Sheffield, as liquidator. A meeting of creditors is called for 
January tth at Ashton-under-Lyne. Creditors must send the usual 
particulars to the liquidator by Jauuary 15th. 


Fire.—A fire occurred at the premises of Messrs. Claud 
Hamilton, Ltd., at Aberbeen, on December 23rd. 


Bankruptcy Proceedings.—Lovis ALFRED THOMSON. 


electrical engineer and contractor, formerly trading at 39, Victoria 
Street, S. W., under the style of “Saville & Walton.”—A sitting 
of the London Bankruptoy Court was held last week, before 
Mr. Registrar Linklater, for this-public examination. The state- 
ment of affairs disclosed total liabilities £3,334 (ansecured £2,922), 
and net assets valued at £77, after deducting £58 for payment of 
the preferential claims. Іа reply to Mr. Egerton S. Grey, Official 
Receiver, the debtor stated that having been employed for ten years 
by Siemens Bros. & Co, Ltd., he in May, 1911, joined a Mr. Neale 
in partnership, and they started business as above, at Bream's 
Buildings, Chancery Lane, W.C., removing later to Victoria Street, 
Westminster. Witness was financed by his father-in-law to the 


extent of £1,000, and Mr. Neale borrowed £200 from his mother. 


There was no deed of partnership, but each of them drew £5 
weekly from the business, which consisted mainly in the installa- 
tion of electric light and power in works and private houses, 


The trading was successful, and in 1912 and 1913 branches were 
opened at Cardiff and Cobham respectively. Mr. Neale retired 
ftom the partnership in 1913, and witness took over and continued 
the business. He paid £100 to Mr. Neale's mother on account of 
the sum she had advanced for the purpose of capital. The trading 
subsequently declined; it was further handivapped by trade 
strikes in January and August, 1911; and then came the war, 
whereupon he rejoin.d the Army. A manager carried on the 
business for him until last May or June, when witness decided to 
close it till he was again able to give it his personal supervision. 
He attributed his failure бо competition, loss of contracts, lack of 
capital, and the outbreak of hostilities. The examination was 
concluded. The following are the principal creditors : — 


UNSECURED. Stella Conduit Oo... £22 
Armorduct Manufacturing Co... 434 St. Helens Cable Co. "i 
Baldur Engineering Со. .. . 2L Veritys, Ltd... m . 62 
British Wes: inghouse Co. .. 278 Western Rlectric Oo. 25 
Burt, Bolton & Haywood, Lid... 20 Waltardaw Со. .. a 86 
Brimsdown кешр CO. .. 18 #£=FHtton Engineering Co... 21 
Barlow Engineering Co. .. B0 Jap Engine Works NT. 8 
D.P. Battery Co. .. 2 .. 85 ( 
Airis 5 Ltd. m M PARTLY SECURED, 
ectrica : a : ЕА 
: Е Fishenden, Oapt. .. we £1,770 
Forward Glecirioal 6. 12 (Security valued at £354.) 
Hann & Ingle ЯР 2» .. 15 
Bun Electrical Oo... 2 . . 145 PREFERENTIAL. 
` Siemens Bros. Dynamo Works.. 105 Rent .. z is T .. 221 
Siemens Bros. & Со. x .. 96 Rates, &c. s te .. B 
HERBERT PAGE (Smeeton & Page), electrical engineer 


63, Queen Victoria Street, London, E.C.—First and final dividend 
of 64d. in the £, payable after January 5th at Carey Street, W.C. 

J. W. & T. W. TATTEBSALL, electrical engineers, Kimberley 
Road, Willesden Lane, N.W.—First dividend of 6d, in the &, 
payable at Carey Btreet, W.C. 


Catalogues and  Calendars.— THE RUNBAKEN 
MAGNETO Co., LTD., Camp Street Works, Deansgate, Mancheater.— 
84-page illustrated and priced catalogue of magneto parts and 
accessories. Copies will be sent to readers on application. 

Меѕѕвв. WILLANS & ROBINSON, LTD., Rugby.—20 page pamphlet 
containing illustrated descriptive matter relating to the design 
and construction of their turbine-driven centrifugal pumps. 

THe BRITISH THoMsoN-HousTON Co., Lro., of Rugby, have 
again issued a large hanging calendar roll with monthly sheets 
for 1916. As before, on each sheet the dates for the current month 
are-arranged on a large scale prominently placed, the preceding 
and following months appearing ia smaller type: On each sheet 
there is a photograph of the exterior of the Rugby Works and 
illustrations of B.T.H. manufactures. . | 

MssBs. FERRANTI, LTD, Central House, Kingsway, London, 
W.C.—The firm has now completed the catalogue upon the pre- 
paration of which it has been engaged for some time. It is a 
bulky work in a neat expanding file cover, and has a substantial and 
plainly printed finger index to sections. These sections are devoted 
to the following :—House service metera, heating and cookiog 
appliances, static transformerr, instrumente, switchgear, starters 
and controllers, panels and sundries. Under the division sheet of 
each section there is an index and discount sheet. Each list 
number is made up on a system which is explained at the beginning 
of the book, as is also the system upon which the cable code- 
words are compiled. In addition to descriptive matter relating to 
the manufactures mentioned. prices, and particulars of dimensions 
and weights are tabulated. Well-executed illustrations are included 
in every section, The work involved in the preparation of the 
catalogue must have been enormovs. 

THE CONSOLIDATED PNEUMATIC TOOL Co., LTD., of 9, New 
Bridge Street, Westminster, S.W., have prepared a wall calendar 
with monthly sheets for 1916. Each sheet contains a picture of 
a grinder, rivetter, compressor, drill or some other tool of which 
the company makes a speciality. 

THE Key ENGINEERING Co., LTD., of Trafford Park, are circu- 
lating a celluloid vest-pocket calendar for 1916. 

Messes. J. E. & S. SPENCER, 16, Dowgate Hill, Cannon Street, 
London, E.C.—Circuler giving net prices for cutting-out and 
screwing w.i. tubing up to 6 in. diameter at their London warehouse, 
where they have put down new machinery. 


Trade Announcement.—On January 1st Messrs. 
MITSUBISHI GosHI KAISHA will open at 149, Leadenhall Street, 
E. C., a branch office of their Tokyo business. In addition to their 
operations as bankers and merchants, they are producers of 
Japanese steam ооа], electrolytic copper, Wolfram and tin ores, and 
other metals; steamship owners; proprietors of the dockyarda, 
shipbuilding, and engineering works at Nagasaki and Kobe ; iron 
founders; paper-makers; owners of public wharves and ware. 
houses and real estate; refiners and exporters of Chinese oils and 
cereals, &c. They have branches and agencies in all the important 
cities in Japan, and in Shanghai, Hankow, Peking, Hong-Kong, 
Singapore, Manila, Viadivostock, and Glasgow. 


Prices Advance.—Tue ELECTRIC & GENERAL Works, 
LTD., of Victoria Street, S.W., announce a further increase of from 
20 to 25 per cent. in catalogue prices for switchgear as from 
January lst. 


New Manufacturers! Association. — The British 
Manufacturers’ Association, 1915, has been formed with о сев at 
Lincoln House, High Holborn, W.C., with Mr. R. С, Cheeaman as 
chairman. It is to be formed exclusively of British manufacturers, 
and is to be run on purely business and non-political lines in the 
interest of Empire manufacturers. One of ita chief aims is to 
accure the appointment of a business man as Minister of Commerce. 
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Exports to Switzerland.—The import into and transit 
through Switzerland of electrical and other goods have been 
„ Since November 16th, under the control of a society 
established st Berne under the name of the Société Suisse de 
Surveillance Economique. Permits for exportation of goods to 
or transmission through Switzerland must be obtained from this 
Society without which no shipments or transit traffic will be 
allowed. Previous or unsuccessful applications to the Inter- 
ministerial Commission must now be renewed with the above 
Жасы A reference to the matter appears in our War Items 
б ay. 


LIGHTING AND POWER NOTES. 


Aberystwyth, — Prick INCREASE. — Owing to the 
advance in the price of fuel and the increase in wages, the Chiswick 
Electricity Supply Corporation, Ltd., announces that until further 
notice accounts for current will be inoreased by 10 per cent., as 
from the date for reading meters for the December quarter. Meter 
rents will remain as heretofore. 


Australia.— The West Guildford (W. A.) Roads Board 


Aas made arrangements to purchase electricity in bulk from the 
Government in connection with the Perth plant. 

The Claremont (W.A.) Council, which already has an electrio 
generating plant, has been approached by the Perth electricity 
department regarding the supply of current in bulk at 11d. per 
unit, low tension, providing the Council will give the Government 
the right to supply direct any power consumers in the district." 

At Tumut (N. S. W.) а local syndicate proposes to install a hydro- 
electrio plant in order to provide power for timber cutting and 
other works. The State Government is to be approached respect- 
ing the water rights. 

The Katoomba (N.S.W.) Municipal Council has decided to discard 
the old steam pumping plaut at the waterworks, and obtain elec- 
tric power from the Katoomba Electric Supply Co., at the rate of 
ld. per unit. The company is also to obtain certain water con- 
cessions. —4enders. : 

The Shire Councils of Flinders and Alexandria (Victoria) have 
instructed Messrs. McOarty, Uaderwood & Co., of Melbourne, to 
furnish a report on the electric lighting of Sorrento and 
Alexandria. 

The Townsville (Queensland) City Council has requested Meeare, 
Wylde, Ball & Co., of Brisbane, to report on an electric lighting 
scheme for the district. 

The Mount Gambier (South Australia) Council haa entered into 
arrangements with Messra. Bridger, Ltd., of Adelaide, for the 
installation of electricity in the town.— Tenders. 

Barking.—The local Ratepayers’ Association has passed 
& resolution asking the U.D.C. to apply for powers to supply 
electrical fittings free of charge, and to add a small sum per unit 
for current to meet the cost. It is considered that by this means 
electricity would be used in the homes of many working men. 


Batley.—The Electric Lighting Committee has decided 
that for the future a charge of 5s. per yard, or part thereof shall 
be made for all lighting services in excess of 20 yards; that the 
wages of shift engineers be increased to 36s. per week of 56 hourr, 
and that a Development Sub-Committee, consisting of eight 
members, be appointed. 


- Bradford.—Mains ExTENSIONS.— Important extensions 
of electricity mains have been decided upon by the Electricity 
Committee, along Canal Road to Bolton Lane abattoir (including 
switchgear), at a cost of £2,856; from Thornbury sub-station 
along Leds Road to the city boundary (including switchgear for 
the Yorkshire Electric Power Co.), £583; to Bowling Iron Works 
(including transformer chamber equipment for Mesers. Bever, 
Dorling & Co., Ltd.), £498 ; and several smaller extensions. 

The Electricity Committee has authorised the Common Seal to 
be affixed to agreements for bulk supply to а new company at 
Bolton Lane abattoir; and with the Yorkshire Electric Power Co. 
and Messrs. Bever, Dorling & Co., Ltd. 


Castlewellan (Co. Down) .—E. L. ScuExE.—The new 
electric lighting system for the town, introduced by the Irish 
Towns Light and Power Co., Ltd., has been officially opened. The 
arrangement with the local Committee is to provide 40 street lamps 
for lighting from September to March, at a cost of £1 per light, 
with 63. per unit for private lighting, and 3d. per unit for power 
purposes. 

China.—TsiNGTAO.— According to a report by the U.S. 
Consul, in the Government electric light works there are two 
dynamos of 170 Kw. capacity and one of 410 Kw., while a third of 
1,000 Kw, is being ordered from Japan to provide for extension 
of the service to the suburbs. The works employ a staff of about 
103 тер, and the monthly receipts from sales of current are about 
$2,500. The fixed rate per lamp ranges from c. 11 per month for 
а lu-c.P. lamp to $1.85 for one of 400 С.Р. The charge per Kw.-hour 
ranges from c. 9 for a total consumption per month of leas than 
50 KW.-hours to half that rate when more than 100 are con- 
sumed ; there are also minimum charges per number of lamps for 
each subscriber. Current for motors is charged for on a sliding 
BCule, ranging from $2.68 per month per B. P. to $2.16. Rent is 
charged for meters, as these are the property of the Government. 
Two electric light plants are located at Syfang and the Hungshan 


coal mines respectively, the former in the Shantung Railway's 
car shops, and the latter in the railway's mines. The supply in 
Tsingtao is А.С. with a frequency of 50 and a voltage of 120.— 
Eustern Engineering. 


Church Stretton.—Prov. ORDER.—The local Electric 
Supply Co. has applied for a provisional order for electric supply in 


` the urban district of Church Stretton, and the parishes of All 


Stretton and Little Stretton, in the rural distriot. 


Dodworth.—At a meeting of the Urban District 
Council, upon it being stated that the application of the Electrical 
Distribution of Yorkshire, Ltd., in respect of a provisional order 
for lighting in various Yorkshire areas, had been adjourned until 
after the war, it was stated that the Council had no option but to 
use gas, being tied to the local gas company for a period of 11 
years, five of which had expired. What was wanted was com- 
petition with the monopoly of the gas company. 


Ecuador.—A decree has been published providing for 
the raising of certain funds for the installation of an electric 
lighting system in the town of Tulcán. 


Greenock.—PRoPosED LOAN.— The Corporation is to 
apply to the Scottish office and the Treasury for authority to 
borrow an additional £40,000 for electricity purposes. 

The Electricity Committee has received permission to contract 
for a cooling tower at an outlay of from £1,500 to £1,600. 


Haslingden.—Service Costs.—The Tramways and 
Electricity Committee has decided that, during the continuance of 
the war, or until further notice, the whole cost of any service fora 
supply of electricity shall be borne by the prospective consumer, 
subject to any special arrangements, The Corporation will supply 
up to 8 ft. of cabling on private premises, 


High Wycombe.—Strreer LicnHTING.— The T. C., in 
order to come to an amicable agreement with the E.L. Co. regard- 
ing restricted public lighting, has decided without prejudice to 
agree to a reduction of £600 in the charges for the year, instead 
of the £700 originally sought. The Council also agrees to the 
contract being extended for three years beyond the termination 
of the existing contract. 


II ford.—DESTRWCCTOR PowkR PLANT.—With reference 
to the electrical equipment of the proposed engine room at Seven 
Kings dust destructor, for which a loan has been refused, the 
U.D.C. has informed the L.G.B. that the best arrangement under 
existing conditions, and entailing the least capital expenditure, is 
to transfer from the Ley Street works the two 200-Kw, seta 
together with switchboard panels, to install a 10-ton overhead 
travelling crane, and to lay a four-way duct and cables from the 
engine room to the Ley Street works, connecting to the main 
switchboard. The approximate cost is £3,100, and a loan for this 
is to be again applied for. The U.D.C. has fixed tbe price of 
сга for the tramways for the year ended last March at 1jd. per 

t net. 


Keighley.— Subject to the approval of the T. C., it has 
been deoided to install electric light at the Keighley Museum, in 
Victoria Park. 


London.—Seventy feet of electric cable was destroyed, 
three distributing boxes were blown into the air, and 40 ft. of 
pavement, 10 ft. wide, was hurled in all directions by a recent 
explosion in the mains in Rotherhithe Street. A second explosion 
occurred as a fire engine drove up, and the driver was ipjured.— 
Evening News. 

WooLwWICB.— The B.C. has received formal sanction from the 
L C.C. for the borrowing of £4,700, required for the purpose of 
defraying expenditure in linkipg-up with the South Metropolitan 
Electric Light and Power Co., Ltd. 


Maidstone.—Price INCREASE.— The Т.С. announces 
that owing to the increased cost of coal, the charges for current 
for lighting will, from the New Year, be increased as under :— 
Flat rate, from 41d. to 44d. per unit; maximum demand, from 71d. 
and 21d. to 73d. and 24d.; telephone system, from 88. per 30. watt 
lamp per annum, and 114. per unit to 8s. and lid. ;. fixed charge, 
from 118. per 30-watt lamp per annum to 11s. 6d, The charges for 
other services remain unaltered. 


Manchester.— FURTHER LIGHTING — RESTRICTIONS.— 
Efforts have recently been made with a view to seouring permission 
for increasing the lighting of the city, and hopes were held ont 
that some satisfaction would be gained. On Monday, however, it 
wes announced that a more rigorous restriction of lighting would 
eome into force on January 10th in the areas of Manchester, 
Salford, and Stretford (which includes Trafford Park). 

Apropos of the reference last week to the threatened shortage of 
ооа], it may be added that it has since been reported that consider- 
able relief has been secured as a result of pressure by the Gover- 
ment in the necessary quarter, and the action of the Electricity 
Committee in going further afleld for supplies. 


Middlesbrough.—The gross profit on the working of 
the Corporation electricity undertaking. for November has been 
estimated at 21,940, an increase of £836, as oompared with the 
corresponding period last year. 

The Corporation has arranged to take over the lighting order for 
North Ormesby (recently amalgamated) from the Cleveland and 
Durham Electric Power Co., as from January lst. It had been 
agreed to pay £986, but since the agreement a further £101 ha 
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been spent on mains, &c., and it has been decided to add this to 
the amount to be paid by the Corporation. a 

Loan APPLICATION.—In reply to an application for sanction to 
-borrow £43,000 for mains, meters and fittings, the L.G.B. has 
sanctioned the borrowing of £3,991 for mains, and £1,159 for 
meters and fittings, these representing amounts already spent, but 


has intimated that no new mains should be laid except for special 


purposes. 

Morley,— YEaR’s WonKING.—The annual accounts of 
the Corporation show'that, for the year ended March 8186 last, the 
deficiency on the electricity undertaking had been reduced to £301, 
it having bean £443 at the end of the preceding year, and £783 in 
1912. The total expenditure during the period under review was 
£4,227, and the receipts £3,925. Coal accounted for an expendi- 
ture of £715 ; wages, 3778; cost of distribution, £351 ; interest 
on loans, £781; and sinking fund charges, £1,146. 


New Zealand.—In his annual report the general 
manager of the Wellington tramways department states that 
consideration will shortly have to be given to the best and most 
economical means of generating and transmitting power to out- 
lying districts, more particularly South Wellington and adjacent 
suburbs. The electrival engineers of both the tramways and light- 
ing departments have been requested to report fully on the matter 
and to consider the advisability of installing such additional 
generators as may be required to supply both undertakings. As 
this would necessitate the use of alternating plant, it will give 
rise to the question as to where such machinery should be installed, 
and whether a new building should be erected’ capable ultimately 
of housing the whole of the machinery for both systems. The 
general manager states that consideration should. be given to the 
possibility of a hydro-electric scheme being adopted for the supply 
of electricity for all purposes in the city, in order that all exten- 
sions may be utilised in connection therewith.— Board .of Trade 
Journal. 

Portadown.—Mr. D. Chapman has intimated to the 
Council that, owing to the increased cost of coal and oil, he has 
been obliged to advance the price of electric light by 15 per cent. 
Mr. W. J. Johnston said the Council had a guarantee from Mr. 
Chapman not to increase the price for five years. | 


Portpatrick.—The Rhins District Committee of the 
Wigtownshire C.C. has agreed to offer the Portpatrick E.8. Co. £35 
in respect of street lighting between September 20th, 1914, and 
February 4th last; it had been proposed to offer £25, but the 
company considered this inadequate. | 


Spenborough.—The Electricity Committee of the 
Urban District Council has authorised the electrical engineer to 
refuse any application for power purposes except in special cages. 
This decision has béen come to on account of the electricity works 
being at present loaded to their full extent. 


Torquay.—It is understood that the Tramways Co. 
objects to the payment of the increase of id. per unit made by the 
T.O, for energy used, and intends to submit the question to arbi- 
tration in accordance with the terms of the contract. .. = 


Weymouth.—Yerar’s WoRkING.— Тһе annual report 
of the borough electrical engineer for the last completed year 
shows that 920,769 units were sold as against 863,705 in the 
previous year; 103 motors of 515 HP, and 145 Kw. of heating 
apparatus are connected to the mains, the total connections 
in equivalent 33-watt lamps amounting to 51,894. The maximum 
load was 554 Kw. and the load factor 18°97 per cent. The groes 
profit amounted to £3,868, and after meeting interest and loan 
charges there remained a deficit of £252, which, except for £20, 
was met by the reserve fund. The war has adversely affected the 
revenue of the undertaking, and the increased expenses give little 
hope of profitable working under present conditions. 


Wirral.—Prov. ORDER.—The B. of T. has informed 
` the R D.C. that ita consent to the prov. order for E.L. applied for 
in regard to the parishes of Eastham, Little Sutton, and district is 
not necessary at present, as the order will not be allowed to be 
proceeded with until after the end of the war. 


_ TRAMWAY and RAILWAY NOTES. 


Australia.—A report on the proposed electric tramway 
from Melbourne, through West Brunswick and West Coburg, has 
been prepared by Mr. V. J. Crowley, consulting engineer; the 
suggested route is 8 miles 23 chains, the capital cost by the Royal 
Park route is estimated at £123,000, and the estimated yearly loss 
£838 ; by the alternate route the capital cost would be increased 
by £10,850, and the gross yearly loss to £1,814.— Melbourne Age. 

- ELECTRIC VEHICLES.—The Sydney City Council has ordered 
three Baker electric trucks fitted with Edison A 10 cells, at a co 
of £1,180 each.— Tenders, | 


В1аеКроо1,—СохтвАст TicKETs.—For some time the 
Tramways Committee has been considering the queation of con- 
tract ticketa which for many years have cost £3 for the whole 
system. Mr. Furness, the general manager, reported that the loss 
on these contracts were over £2,000 per annum, and be suggested 


the price be raised to £4 10s. There was an immediate ontéry. 
On December 23rd Mr. Furness suggested contracts should be 
abolished altogether, This, however, was not adopted, the Com- 
mittee deciding to continue contracts on the old basis of £3 per 
The monthly returns of the Corporation tramways for November 
show an inorease of £188 in receipts, despite the suspension of 
annual and other tickets pending a decision on the subject, The 
receipts from April lst have been £67,405, an increase of £1,638. 


Bradford, — AUXILIARY (‘aR-Drivers.—In response 


‘to the Tramway Committee's appeal to public-epirited citizens 
above military age who were willing to assist in the running of 


the tramways, 150 applications have been received. Those who 
pass the necessary medical examination are to be trained as 
auxiliary drivers on lines which have proved very successful at 
Birmingham. | E 

An application has been made to the Tramways Committee, on 


behalf of the tramwaymen, for an advance of бв. per week for 


employés paid weekly and ld. per hour additional for those 
paid by the hour, this to take the place of the bonuses of 1s., 2e., 
and 38. granted by the Corporation. If this advance is acceded to 
it will mean an additional expenditure of £12,000 per annum. 

In consequence of the decision of the Tramways Committee to 
engage women as conductors, some 100 applications have boen sent 
in for appointment, and an experiment with 20 female conduotors 
is to be made. In this connection it is interesting to note that 
already 689 men have left the Bradford tramway department 
for service with the Army, and 550 of the remaining 818 of 
military age have been attested under Lord Derby’s scheme. It is 


stated to be absolutely necessary that the present staff of 1,281 


employós should be retained if the present service is to be main- 
tained. The department is paying sums totalling £8,000 to 
dependents of employós on service, and, in the event of further 
numbers being called upon, this figure is likely to be inoreased 
threefold. 

The Tramways Committee has appointed a Special Sub- 
Committee to inquire into the whole question of tramway track 
construction and maiutenanoe, with authority to visit other towns 
to make inquiries into the matter and to report. 

It has been agreed that when prices become normal again the 
Corporation shall include in the next Parliamentary Bill clauses 
empowering it to construct and work the Baildon tramway iteelf. 


Continental,—SwEpEN.—RaiLWAY ELECTRIFICATION, 
According to a report presented to the Government of Sweden by 
the State Railway Administration in November, the working of the 
line between Kiruna and Kiksgransen has fully corresponded to 
the requirements. This railway, which was converted from steam 
to electric traction in January, 1915, has a total length of 80 miles. 
It is operated by means of single-phase locomotives which haul 
goods trains each conveying 2,000 tons of iron ore, in addition to 
passenger trains. As sufficient experience is said to have nów been 
gained with the system used, the Railway Administration recom- 
mends that the transformation of the section between Kirurfa and 
Svarton (Lulea) should be undertaken. In this event the whole of 
the mileage used for the carriage of iron ore in this part of Sweden 
would be provided with a uniform system which would permit of 
greater economy in working and an increased utilisation of 
the plant at Porjus Falls statioh, which supplies energy to the 
first- mentioned line. 

. BWITZERI.AND.—ELECTRIFICATION OF THE STATE RAILWAY6.— 
The problem regarding the proposed oonversion of the Swiss State 
Railways to electric traction is beginning to assume a more definite 
stage. Early in December an important conference was held at 
Berne, at the instance of the Swiss Association for the Regulation 
of Water Powers and the Association of Electrical Engineers, under 
the chairmanship of Prof. Landry, President of the latter Aesocia- 
tion, to discuss the question of the electrification of the Federal 
Railways. Among the 250 persons present were representatives of 
all the transport undertakings, including members of the general 
management of the Swiss Federal Railways, and of the Federal 
Council of Government Departments. M. Thormann, the engineer 
who was in charge of the work of transforming the Lotschberg 
Railway, delivered a lecture on the various systems of electrical 
working, and proposed the adoption of the single-phase method, 
which has given every satisfaction on ithe Lotechberg Railway. 
After discussion, a resolution was passed expressing a hope of the 
speedy conversion Of the St. Gothard Railway and of the approach 
lines, together with the approach lines to the Simplon Railway, 
е conference being convinced of the advantages which would 
result from the better utilisation of the existing water powers by 
assisting in rendering the country independent, from an economic 
point of view,:in regard to supplies of coal for railway working. 
The subject was also raised on December 15th, at the sitting of the 
Standerat, in connection with the consideration of ‘the State 
Railway Estimates for 1916. M. Forrer, in reply to questions, 
stated that the matter of electrification now stood in the foreground 
of public interest, and the Federal Council shared the opinion that 
a forward step should be quickly undertaken. The work would 
involve an expenditure of nearly £20,000,000, but it would con- 
tribute towards securing the independence of the country. The 
Federal Railway Administration and the Railway Department 
would have to decide the problem of the particular system to be 
adopted, although members of the Standerat have also the right to 
express their views, as they would have to sanction the necessary 
credit votes. A decision as to the system was still outstanding, 
but M. Forrer deolared that it would have to be settled by the end 
of 1916 at the latest, before the erection of the power station was 
commenced, | 
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‚ GERMANY,—Sinoe the outbreak of war the number of tramway 
accidents has shown an alarming increase, due chiefly to taking 
experienced motormen and conductors for the Army, and filling 
their places with unskilled men. Statistics published in Munich 
show that in the period between the beginning of the war and 
December 8th, 1915, there were 425 collisions between tramcars, 
120 of these between August lat and December 31st, 1914, and 305 
between January lst and December 8th, 1915. In the same five 
months—August to December, 1913—there were only six collisions. 
The collisions between tramcars and wagons and other vehicles 
also show a tremendous increase in the last 16 months. The muni- 
cipal authorities have decided to appeal to the military commandant 
to release motormen and conductors who are merely performing 
garrison duty, and permit them to return to work. 


Edinburgh.—At a meeting of the Tramway Com; 
mittee oh Thursday, Mr. Hamilton, of Leeds, was present, and the 


proposed agreement between the Corporation and the Tramway 


Co. was discussed. : 


| P i 
Glasgow.—Women Drivers.—The Tramways Com- 
mittee is proceeding with a scheme for utilising female labour in 
substitution for male. Already several hundred women are 
employed as car conductors and car cleaners. Protests have, 
however, been received from labour organisations with regard 
to the employment of women as motormen.“ Some time ago 


Mr. Dalrymple, the general manager, with the consent of the Com- 


mittee, trained five young women for the work of the driving 
platform, and after serving a probationary term they were put in 
charge of care. So successful has the experiment proved that it 
is now proposed to train a number, not exceeding 30, of additional" 
women to enable the manager, should the occasion arise, to advise 

‘the Committee on the advisability or otherwise of employing 
women as car drivers. 


Halifax,—FEMALE Lasour.—Doring the course of a 
discussion on the appointment of women as conductors on the 


Halifax cars, a deputation from the Tramwaymen's Union was . 


informed that it was not the intention to continue the employment 
of women on the tramways after the termination of the war. 


Neweastle-on-Tyne.—4A landslide took place on the 
27th inst, on the North-Eastern Co.'s electric railway, at Lanta 
Quarry. between St. Peter's and St. Anthony's stations, near the 
River Tyne; a portion of the railway embankment slid away, 
leaving the railway track suspended in the air. 


Stoekport,—STRIKE.—-À bout 30 men employed in the car 
. depot came out on strike on Tuesday, because their demand for a 
bonus on similar lines to that granted to car drivers had not been 
acceded to. The Tramways Committee had suggested a revision 
of wages, but the depot men would not agree to that. 


~ 


TELEGRAPH and TELEPHONE: NOTES. 


Australia.—The Public Works Committee of the 
Federal Parliament has submitted its report upon proposals to 
establish further automatic telephone exchanges. The savings 
effected where the automatic system has been installed tend to 
show that, although the cost of installation is much higher than 
is the -case with the manual system, under the full automatic 
system the working cost on each line would be reduced approxi- 
mately £1 a line a year. 

It is estimated that the Sydney Exchange will cost £116,801 for 
5,000 lines, or £339,899 for 20,000 lines. The immediate suggestion 
is to install a switching equipment of 5,000 lines, At the time of 
transfer it is estimated the revenue will be £5,180, and with 20,000 
subscribers, $185,000. 

For Malvern, also, will be installed an automatic switchboard, 
having a present capacity of 3,600 lines, but capable of extension 
to 7,600 lines. The immediate cost of the work is estimated at 
£46 933. The eatimated revenue with 3,600 subscribers connected 
is £23.940, The Committee expresses ite approval of the 
provosals. 

The Collingwood station also will be anew one with a present 
capacity of 3,400 lines and an ultimate capacity of 9,000 lines. The 
estimated immediate cost is £19,762. The revenue is estimated 
as £22,610, with 3,400 subscribers conneoted.— Australian Mining 
Standard, . 


Berlin-Sofia, — Direct communication by telephone 
between Berlin and Sofia, Bulgaria, has been opened.—7. and 
T. Age. 


Duplex Marconi Wireless.—The trans-Atlantic wire- 
less circuit between Louisburg, Cape Breton and Clifden, Ireland, 
is being operated automatically as aduplex, the Wheatstone being 
used for transmission and the Dictaphone for reception.— 7; and Т, 
Аде. 


Long-Distance Wireless. —Ono November 29th an 
operator of the Federal Wireless Telegraph Co., at Honolulu, 
Hawaii, picked up messages transmitted from Nauen, Prussia, to 
Tuckerton, N.J., approximately 9,000 miles away. It is stated that 
the signals, as received, were very clear.— Т, aud T, Age. 


Russia.—A temporary interrüption in telegraphic com- 
munication between England and Russia last week was removed 
at the week-end. \ 


. Telephonic Interruptions.— А violent storm on 
Monday night brought down numerous telephone wires in various 
parts of the country, and communication between London and 
important provincial towns was in many cases restricted or 
completely interrupted. Communication between Cardiff and 
Birmingham, Liverpool and Manchester was stopped. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia, —ADELAIDE.—January 19th. P.M.G. Com- 
mon-battery switchboard. See Official Notices ° November 19th.* 
January 26th. Deputy P.M.G. Twenty tons of galvanised-iron 


. wire, 400 Ib. to the mile.“ 


January 26th. Deputy P.M.G. Telephone instruments, parts 

and accessories. * 
BRISBANE.—February 23га. P. M. G. 

See Offleial Notices Dec. 17th. 

April 15th. P. M. G. Common battery multiple switchboard, or 
automatic or semi-automatic switchboard, and associated apparatus. 
Bee Official Notices to-day. 

SYDNEY.—January 3186, Three electrically-operated railway 
freight-car transferers, for Jones Bay wharfage, Pyrmont. Particu. 
lars from Engineer-in-Chief of the Harbour Trust, Circular Quay. 

February 7th. Metropolitan Board of Water Supply and 
Sewerage. For No. 1 pumping station at Ultimo. Two centrifugal 
pumps and electric motors (4,000 gallons per minute each), 
Bwitchboards, starters, &c. Contract No. 1,301.* ` 

February 28th. Municipal Council. Tenders for induction 
regulators. Specifications (11s. 6d.) from the Electrio Light 
Department, Town Hall, Sydney. 


Wheatstone apparatus. 


Bristol.— January 4th. Electric fittings for six months, 
for the B. of G. Mr. J. J. Simpson, Clerk, St. Peter's Hospital. 


Darlington. — January 12th. Corporation. Ocal 
bunkers, elevators, &c., for the electricity works. Specifications 
from the Borough Electrical Engineer, Haughton Road. 


London.— Sr. Pancras.—January 10th. B.C. Steel 
constructional work (power-house extension) for the Electricity 
Department. Specifications (£1) from the Borough Electrical 
Engireer, 57, Pratt Street, N.W. 


HAMPSTEAD.—January 6th. B.C. Electrical engineer's stores, 


oils, &c. Particulars from the Town Clerk, Town Hall, Haverstock 
Hill, N.W. | 
IsLINGTON.—Janu 21st. B.C. Twelve months’ supply of 


engine-room stores, electrical: fittings, meters, catlee, &c. 
" Official Notices ” to-day. | 


Manchester.—January 5th. Alterations and additions 
to pipework and condensing plants for Nos. 13 and 15 turbines, 
Stuart Street station. Mr. F. E. Hughes, Secretary, Electricity 
Department, Town Hall. 


Newton-in-Makerfield.—January 3rd. U.D.C. Two 
Lancashire boilers, one steam-driven gas exbauster, one 25-H.P. 
D.C. electrical set. Specification from Mr. R. T. Surtees, Gas 
Works, Newton-le- Willows. 


New Zealand, — AucKLAND.— February 28rd. City 
Council Centrifugal pumping electric motors, and automatic 
starting and controlling apparatus, for the four city pumping 
stations. Specifications from the office of the Water Board, Town 
Hall, Auckland. | 

DUNEDIN.—May 17th. City Council. (1) Tramcar bodies; 
(2). electrical equipment. Plans, &o., from the Town Clerk, 
Dunedin. | 

RaETIHI.—Maroh 14th. Town Board. 40-H. . hydro-electric 
generating set, switchboard, &o. Plans and particulars from Mesers 
H. W. Climie & Son, Raetihi.* 


South Africa.—DunBAN.—January 5th. Corporation 
Telephone Department. (1) Telephone apparatus and materials ; 
(2) underground cables ; (3) 540 c.i. pipes, 9 ft. long, for cables. 
Messrs. Webeter, Steel & Co., 5, East India Avenue, E.C., are the 
Corporation's London agents.“ . 


Spain.— January 20th. Installation and working of 82. 


electric ligbting system at Segovia for five years, for the m 
authorities," 


Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 
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CLOSED. 


Aldershot.—The U.D.C. has accepted the tender of 


Measre. Spencer, Whatley, Ltd. for the supply of 1,500 tons of 
Griff peas coal, at £1 3s. 3d. per ton, for the electricity works. 


Australia.— The following tenders have been accepted :— 
: Victonuan RaILWAY8 DEPARTMENT. 
15 tons of galvanised telegraph wire, Д8. — Тһе Whitecross Co, 
`, PuBLIO Works (SHIPYARD), WILLIAMSTOWN. 
~ Motors for machine tools.—Gardner, Waern 4 Co., £148; Aust. General 
Electric Co., £331. 
N. S. W. Ровис Works DEPARTMENT. ` 
Bwitchb^ard for Port Kembla power station.— Panels 1 and 2, and additions 
to e panel, £358, Aust. General Electric Oo.; panels 8 and 4, 
£290, Haes & Eggers, Lid. Bed 
West AUSTRALIA TenpeR Волвр. 
Statio transformers (Railway Department), 80 Kk. v. A. and 900 K.v.a., £831.— 
R. W. Gardam. 
Востн AUSTRALIA BuPPLY дир TEN DER BoARD. 
20 tons cf copper wire, 42, 170.— Harris, Scarfe & Co. 
SYDNEY Crrr Сосноп„ * 


The Electricity Committee recofnmends that the tender of Mersis. N. 
Guthridge, Ltd., be accepted for a 9,000-kw. motor-converter constructed by 
Megers. Broce Peebles, Ltd., at 28,957; and that tenders for motors for hiring 
out be accepted as follows :— 


Sections A, B, C and D.—Aust. General Electric Co. "Tender "A" for | 


motors manufactured by the General Electric Co. of U. G. A., and 
tender C“ for starters manufactured by the B.T.H. Co. 
Section E.—Aust. General Electric Co. ender "A" for motors and 
starters manufactured by the С.Е. Co. of U. . A. 
Seotion F.—Standard Wwerveood Hercules, Ltd., for motors and starters 
manufactured by the British Westinghouse Co. 
And that the following initial orders be given :— І 
Section A, motors £923, starters £67. Section D, motors £1,487, starters 
£155. tion E, motors £2,028, starters £548.—Aust. Gen. Elec. Co. 
Section F, motors £122, starters £68.—Standard Waygood Hercules, Ltd. 
Also that 58 motors, at prices 30 per cent. in exoess of the contract which 
expired on October 8th, be obtained from Standard Waygood Heroules, Ltd., 
at 29,996; and that additional switchgear and transformers b^ obteined under 
existing contracts from ЇЧ. Guthridge, Ltd., £1,488; Britlsh General Electric 
Co, £257; British Wes.inghouse Co., £602; Aust. General Electric Co., £441. 


: — Tenders, 
Ривыс Works DEPARTMENT, SYDNEY, 


104 A6 Edison cells, in four batteries of 96 cells each, for the Newcastle 
workshops, £561.—Standard Waygood Heroules, Ltd. i 


— Sydney Evening News. 
MELBOURNE.—The Melbourne, Brunswick and Coburg Tram- 
ways Trust has accepted the tender of Messrs. Burt & Timms, at 
£27,863, for construction of the permanent way. 


Ilford.—The tenders of Messrs. W. T. Henley’s Telegraph 
Works Co., Ltd., have been accepted by the D.C. for the supply of 
3,387 yards of triple-concentrio cable, at £2,260, and for joint 
boxes, at £59. Eleven tenders were received. 


Ryde,—The T.C. has accepted the tender of Messrs. 
Ruston, Proctor & Co., Ltd., for a semi-Diesel engine for pumping 
purposes, at £298, 


—————Á 


FORTHCOMING EVENTS. 


Rontgen Society.—Tuesday, January 4th. At 8.15 p.m. At the Institution 
of Electrica! Engineers, Victoria Embankment, W. C. Paper on Some 
Observations upon the Occurrence of Uranium,” by the President, &о. 


Royal Institution of Great Britain. Tuesday, January 4th, Thursday, 
nue би, and Saturday, January 8tn. At 8 p.m. At Albemarle Street, 
Piocadillg W. Christmas Lectures for Juveniles, ‘Wireless Messages 
from the Stars,” by Prof. H. H. Turner. 


Greenock Electrical Society.— Friday, January 7th. At 7.45 p.m. At the 
Temperance Iostitute, 19. West Stewart Street. Paper on The Economy 
of Electricity in a Small Household," by Mr. W. B. Smith. 


Electro-Harmonic Society.—Friday, January 7th. At 8 p.m. At Holborn 
Restaurant. Smoking concert. 


Manchester Association of Engineers.—Satarday, January 8th. At Grand 
Hotel, Aytoun Strect. Paper on The Importance of Uniform Conditions 
fur Engineer ing Operations and Industrial Work," by Mr. A. Etchells. 


* 
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A Happy New Year !—We wish all of our readers— 
manufacturers, professional and commercial тер, electrics! 
engineers engaged in munitions production at home, and friends 
in the Fleet or in the trenches—all the good that they can wish 
for themselves in 1916. May the Victory of the Allies not be long 
deferred, permitting the electrical industry to return to its normal 
interesta and aotivities. 


Russian Iron for Electrical Purposes.—In 1913 
the quantity of iron imported into Russia for the construction in 
that country of electrotechnical apparatus amounted to a total of 
4,000 tons. Investigations recently carried out have shown that 
4m the Urals there are large reserves of iron which, suitably treated, 
would serve quite successfully for this purpose, not only as a con- 
structional material, but also in respect of its magnetic properties. 
Jt is hoped that in the future Ruesian iron will take the plaoe of 
German iron in the national electrotechnical industry. 


Chain Screen Doors for Furnaces.—Everyone who 
has had to work round ovens and furnaces knows what discomfort 
has to be endured by the attendants from the heat when the doors 
are thrown open, and, further, what a chilling effect the inrushing 
cold air has upon the interior of the furnace and its contente. 


Doors, however, must be opened, be it to renew the charge, mani- 
pulate the contente, or study the interior conditions. | 

The Wiegand chain вогееп doors, in the form used mostly around 
glass, metal and chemical furnaces, consist of a multitude of 
freely hanging individual strands of steel chain suspended close 
together from a steel bar in a manner to form a continuous sheet 
or curtain of chain, not unlike the familiar Japanese screen. 

This curtain effectively hinders the heat from leaving the fur- 
nace and the cold air from entering. The loosely hanging strands 
are parted with ease and pressed aside by the tools or other objegte 
projected into the farnase, falling together again afterwards. 

Tae holes in the links of chain permit an unhampered view of 
the interior—in fact, a better survey than under ordinary condi- 
tions may be obtained, as the glare is toned down, and the eff.ct 
is similar-to looking into the furnace through a piece of wire 
gauze, . 

The dcors are supplied in automatio and “ non-automatio " 
forms, Tbe automatic is employed mostly on boiler farnaces, 
where the opening of the ordinary fire door causes the screen to 
unroll from a cylinder hung above the furnace opening. The 
non-automatic, which is much used on ovens and other furnaces, 
is much simpler in construction. The chains forming the soreen 
are suspended from a bar and may be raised out of the way by a 
hand chain running. through a pulley overhead. When needed, 
the soreen is lowered into supporting bracketa fixed at the sides 
of the opening. E 

These chain screen doors are the result of several years of - 
experimentation, having been first adapted for use on boiler fur- 
naces, where they have been in practical operation for three years, 
They are made by the E. J. Codd Co., Baltimore, Md., U.S.A.— 
Metallurgical and Chemical Engineering. 


Reinforced Concrete Construction.—The London 
Gazette for December 28th contains the full text of the regt 1 sticns 
made by the London County Council, and confirmed by the L cal 
Government B.ard, for the use of reinforced concrete in building 
constraction. The regulations are very detailed, and inclade tech- 
nical data and formule t» b» used in calculating bending moments, 
resistance moments, permissible loads, &». 


An Excellent Record.—At the outbreak of the war 
the Calico Printers’ Association, Ltd., of Manchester, had a staff of 
37 electricians engaged on maintenance work, Within the first 
two months 15 joined the Forces, and within the first six months 
10 left to take up various grades of work for the Government. 
There then remained a staff of 12, nine of whom have attested, bhe 
remaining three being over military age. Oat of the nine attested 
men the Association is hoping to retain at least five to enable the 
electrical department to continue its operations. How important 
these operations are may be gathered from the facte that all the 
engineering shops, many of which are electrically operated, are 
working at full speed ; over 400 dynamos and motore, representing 
between 11,000 and 12,000 H.P., are daily at work, and some 600 
miles of wire and 30,000 lights have to be maintained. We recently 
recorded that a late member of the staff had been granted the 
"Oroix de Guerre" for gallantry in France. The department 
certainly seems to be doing ita bit.“ 


New Motor-Car Lighting Regulations.—Under the 
new motor-car lighting regulations which come into force on 
January 10tb, not only are all headlights prohibited, but it is pro- 
vided that, where electric side lamps are used, the bulbs must not 
exceed 12 watts, or give, in use, a greater candle-power than a 12- 
watt bulb, as standardised for side lights by the Engineering 
Standards Committee. The front glass, if circular, must not 
exoeed 6 in. in diameter, and, if rectangular, the longer side must 
not exceed 6in. The whole of the front glass must also be 
obscured with one thickness of ordinary white tissue paper. In 
certain scheduled areas the light must be farther obsoured by 
disks of cardboard or opaque material in which are pierced six 
small holes, 


Institution and Lecture Notes.—Diesel Engine 
Users’ Association.—At the December meeting of the Aesco a- 
tion, Mr. Geoffrey Porter, borough electrical engineer to the 
Worthing Corporation, was elected President; and Meesrs. О О. 
Milton (Maidenhead), C. Gould (Letchworth), and H. Leslie 
Dixon (Leatherhead), were elected members of the Committee. 
M.. Percy S:ill (Chelaea) was élected as Honorary Secretary. The 
Acting Hon. Sesretary for the current year stated that there bad 
been an increase during the year of 19 members, the total member- 
ship to date being 48, and representing 101 D-esel engines, having 
a total horse-power of 23,981. During the year 1915 a work of 
considerable importance had been accomplished in drawing up a 
standard form of policy of insurance against breakdown specially 
applicable to Diesel engines, in conjanction with Messrs. Bankr, 
Warner & Co., Ltd. Under this arrangement preferential terms 
are grante i to members of the Association, or to the undertakings 
for which they act. The scheme also provides for inspection of 
engines and full reports by engineers who have made a special 
study of Diesel engine plant. The subject of income-tax assese- 
ment, and of the allowance made for depreciation by the 
Inland Revenue Authorities, also received careful consideration. 
Before the conclusion of the meeting, the retiring President, 
Mr. J. E. Edgoome, referred to the rapid growth of the Association 
from small beginnings, and spoke of the work carried out, which 
had proved useful, not only to users of Diesel engines, but also to 
engine makers and others interested in the industry. The next 
meeting will be held on January 19th, 1916, when the subject of 
the possible use of ‘Tar Oils and Fuel Oils from other Sources" 
will be considered, | 
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Eleetrical Association of Australia (Victoria Section).— 
The Oouncil reports that 22 members of the Association have 
joined the Expeditionary Force. One, Lieut. R. T. Watta, died ad a 
result of wounds received at the landing at Gaba Tepe. Mr. 
E. Н. W. Westwood has resigned his office as secretary, owing to 
military duties. The average attendance at meetings has been 51°8 
members and visitors. The scheme for licensing wiremen, which 
was delayed by unforeseen circumstances, will be submitted in the 
near future. | : 

Association of Mining Electrical Engineers.—At a recent 
meeting of the Yorkshire Branch, at Sheffield, a paper was read by 
Mr. Andrew Gibson, of Glasgow, on Bearings of Electrical 
Machinery." He said that ball bearings fulfilled better than any 
other type the principal aim of bearings—to reduce friction to a 
minimum. Properly installed, ball bearings required very little 
attention and very little oil, but it was essential that they should 
not be allowed to run dry. | 

Royal Society of Arts.—The following are included among 
Da arrangements for meetings during January and February, 


Wednesday, January 5th, 3 p.m. (Juvenile Lecture.) Prof. John М, 
Thomson, LL.D., F R.8., ** Crystallisation." (With experiments. 

Wednesday, January 13th, 8 p.m. (Juvenile Lecture.) James Bwin , 
F. R. S., The 8oience of Some Toys.“ 

Wednesday, February 9th, 430 p.m. (Ordinary meeting.) Prof J. A. 
Fleming. F. R. B., The Organisation of Soientific Research.“ 


Volunteer Notes. — ENGINEERING INSTITUTIONS’ VOLUN- 


TEER ENGINEER COR PS.— Orders for week commencing January . 


8rd, 1916.— By Lieut.-Col. C. B. Clay, V. D., Commandant. 
Drills, 6.25 to 7.25; 7.25 to 8.25 pm. 

Monday, January 3rd.—Sections 1 and 2, Technical; Sections 
8 and 4, Squad, Signalling Sections and Reoruite. 

6 оми, January 4th.—Sohool of Arms with Architects Corps, 
p.m, 
. Thursday, January 6th.—Sections 1 and 2, Shooting. 

Friday, January 7th.—Sections 3 and 4, Technical ; Sections 1 
and 2. Squad, Signalling Sections and Recruits. 

Officer of the Week: Monday, January 3rd, 1916, to Saturday, 
January 8th, Mr. L. О. Hughes-Hallett. E 
. Platoon on Duty.—Monday, January 3rd, to Saturday, January 
8th.—No. 1 Platoon. 

Platoon on duty to provide а piquet for Headquarters of one 
N.C.O. and three men, and also one N.C.O. for instructing recruits. 

Bections for Technical Parade at Headquarters, London Elec- 
trical Engineers, 46, Regency Street, S.W. 

Rections for Shooting Parade at Miniature Ranges. 
` Unless otherwise ordered, all Parades at Chester House. 

E. G. FLEMING, 
“Acting Adjutant and Company Commander, 


Fatalities.— On Sunday last, at Eastbourne, a motor-car 
belonging to a visitor collided with and smashed one of the elec- 
tricity supply н.т. ewitch pillars ; two men who came to render 
assistance received fatal shocks. and several others had narrow 
escapes. The occupante of the car escaped injury, and, according 
to the Times, it is thought that the car was not actually touching 
any live metal, until it was moved by the men who came to help, 
when owing to the front axle coming into contact with a wire, 
the metal work of the car, which was rubber tired, becsm3 alive, 
and two of the men were killed. Au inquest was opened on the 27th 
inst., and was adjourned in order that the Board of Trade might 
send down an expert. | | 

An inquest has been held into the death of a driver in the A S. C., 
who, during the gale on Monday, fell among some electric lighting 
wires used for lighting the Blackheath huts, which had been 


Sur ЫШ and received an electric shock. Verdict, " Accidental 


Removing Iron Scale by Electrolysis,—W hen iron 
is worked into sheets, wires, tubes, Ko., the well-known bluish-black 
scale is produced each time that it is heated to the annealing 
temperature, or in the case of tubes, tothe welding temperature. 
This hard scale must be removed before the metal can be again 
rolled or drawn, or before it can be tinned or galvanised. This is 
usually done by immersing the oxidieed metal in sulphuric acid, 
which is termed “ pickling.” 

. The black oxide of iron is Fes0,, and this is not soluble in 
sulphuric acid. The scale is removed partly by dissolving the iron 
underneath it, and partly by forcing it off by generating hydrogen 
gas between the scale and the surface of the clean metal by the 
dissolving of the metal by the acid. The process is, therefore, 
intrinsically incorrect in principle, as it is not a true dissolving 
of the scale, but must consume good iron and a corresponding 
amount of acid. | | | 

In the electrolytic process, however, the action is reversed ; the 
soale is rendered readily soluble and the metal insoluble, hence it 
is correct in principle, the scale alone being diesolved. In this 
process, first brought out by C. J. Reed, and patented by him, 


the iron is made the cathode, and the oxide dissolves readily ; ' 


it is not reduced to metallic iron, but goes into solution ав oxide. 

hen the current density is high enough to keep the clean metal 
covered with hydrogen, no good metal will be dissolved. Hence 
the process is correct in principle: it will dissolve the scale only, 
will not dissolve any good metal, and will require the consumption 
of only as much acid as is necessary to dissolve theiscale. 

Although the amount of good metal and acid consumed in the 
ordinary picklin; proc»ss, and saved by the electrolytic process, 
may be small relatively to the weight of the article pickled, yet 
when many tona of steel are cleaned per day, as in some large 
works, the value of these unneces-ary wastes is considerable. Mr. 
Reed estimates that this saving would be about `0 to 75 cents per ton. 


е 


The anode in this prooess ia most conveniently made of lead. 
The ordinary scale is removed in about a minute's treatment, lem 
when thinner, and more when thicker. The cost of the electric) 
energy is very small, amounting to only a few cents per ton of 
wires and sheets. The iron comes out of the bath almost white 
resembling silver, in marked contrast to the dirty gray appearance 
in the ordinary pickling process. It is then probably also in 
much better form for galvanising and tinning.—Carl Hering, in 
Met. and Chem, Eng. | 
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Electric “Guard Wires. In Industrie Electrique 
for December 25th an illustration is given of the electrically. 
charged wire fence erected by the Germans along the Dutch 
frontier to prevent desertions. The fence consists of several wire; 
mounted on insulators and connected with a source of high. 
pressure current, Ordinary barbed-wire fences on either aide pre. 
vent accidental contact with the electrified lines. The use of this 
Bystem enables an effective barrier to be provided, and many 
sentries to be dispensed with, but of course the electric fen» 
presents no difficulty to an electrician, and the Belgians are said to 
pass through the barrier with the greatest ease, with the aid of an 
ordinary barrel Getting inside, the Belgian makes the barr 
roll towards the electric fence by adopting the method of a squirrel 
ia its cage; when the barrel reaches the fence, the iron hoop 
round it earth the wires, and the traveller, perfectly sheltered 
within his cage, passes under them without any risk or incon. 
venience, 


Reserved Occupations.—A supplementary official lis 
of reserved occupations includes :— 
In all industries — Works Chemist. 
Electric y Meter Manufacture—Calibrators. 
Boiler Insurance C ompanies—B ег inspectora, technical offi: 
staff. 


Artificial Rubber.— According to German reports, Prof. 
Memmler, of the University of Berlin, has discovered а process for 
the manufacture of synthetic rubber, and a Frankfort firm of tire 
makers has proved its practical value by exhaustive tests. The 
Frankfurter Zeitung opines that in the course of time the mans 
facture of synthetic rubber will make it unnecessary to import 
rubber into Germany, and one of the gravest inoonveniences caus 
by the stoppage of German oversea traffic will thus be removed. 
German science has made one more contribution towards winning 
the war.” 


For Sale. — Messrs.. B. Norman & Son will sell b 
auction without reserve, at Westbourne Grove, W., on January 
12th, a 60-H.P. gas engine, dynamo, switchboard, fittings, &c., o! 
which some particulars are given in our advertisement page 
to-day. 

. Appointments Vacant.—Shift engineers, station fitters 

wiremen and engine drivers (steam ‘and oil engine), for the 
Southern Command Military Camp, near Salisbury; two switch- 
board attendants for Wakefield Corporation, See our adverti~- 
ment pages to-day. 


P" + & . 


. OUR PERSONAL COLUMN. 


Tha Editors invite electrical engineers, whether connected with t*a 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to thoir movements, 


~~ 


Central Station Officials.-—A Melbourne paper ss 
that the chief engineer of the Tasmanian Government hydr - 
electric department has made the following appointment: — 
Power station superintendent, Mr. H. Н. A. Curtis, of [ak 
Coleridge. New Zealand; shift engineer, Mr. B. S. Marche, 
of Dunedin; Mr. P, S. M'Arthur, of Hobart; and Mr. G. 
Evans, of Balmain, Sydney. Е 

Mr. R. Atas Brown has been appointed by the Fall 

Town Council electrical engineer for the burgh in place 
Mr. Harold Ranson, who recently resigned with the сз: 
of joining H.M. Forces. Mr. Brown served his apprentkes. 
iu Greenock, and afterwards held a position in connect. 
with Glasgow Cofporation tramways. He went to Falk: 
five years ago as chief assistant engineer at the Corporat’. 
electricity works, and for the past three months bas à 
acting as interim engineer. 
- The staff of the Bermondsey electricity works presented Mr 
W. TANCRED with a handsome clock as a parting gift on 55 
leaving Bermondsey to take up his appointment at the рс”: 
etation, Stalybridge. 


General.— MR. Cecit SAINSBURY, managing direct: 
of Messrs. Stothert & Pitt. Ltd., of Bath, who is to be n:~ 
ried on January Ist to Miss Lois Alder, has been presente: 
the working staff with a silver card tray, and by the o> | 
ployés with a silver salver, silver rose bowl, and a si , 
match-box. 

Eastern Engineering states that Mr. Artacur H. Pre. 
(Messrs. Preece, Cardew, Snell & Rider, of London) trea” 
arrived in Shanghai. He stopped at Hong-Kong, where his“ 
are consulting engineers to the Colonial Government ant? 
the Hong-Kong Electricity Supply Co., and honorary cof": 
ing engineers to Hong-Kong University. Mr, Preece wis 
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remain in Shanghai about a fortnight. He went to Shanghai 
in response to the request of the Shanghai Municipal Council 
that his firm send out а man to advise the Electricity Com- 
mittee and Council generally on all points connected with the 
electricity extension undertaking." Не was the principal 
gue at the first annual dinner of the Hong-Kong University 
Sngineering Society, held on December 5th. Prof. C. A. 
Middleton Smith, who presided, remarked that China was the 
Mecca of engineering. 


Roll of Honour.—Rifleman’ ERNEST ABBOTT, of the 
12th Battalion Rifle Brigade, lately on the Rugby staff of the 
British Thomson-Houston Co., Ltd., has been killed in France. 

Bombardier JAMES BunkE, of the Royal Field Artillery, for- 
merly an electrician employed by Mr. R. Varley, of Colne, 
has been wounded in France, and is now in bospital at 
Boulogne. 

We regret to learn of the death, at the age of 31 veare, of 
Second-Lieutenant W. O. GARRETT, who had been for some 
vears in the service of Messrs, Siemens Bros. Dynamo Works, 
Ltd., at Madras. Mr. Garrett left Madras in October, 1914, 
having obtained a commiesion in the Queens Own 3rd 
Sappers and Miners, and after a short training in Bangalore 
ho left for the front in Mesopotamia, whence he is now 
reported to have been killed in action.“ 

The death is reported in action of M. GEonGES MEYER, for 
some time secretary of the Chambre Syndicale des Industries 
Electriques. and chairman of the seventh section of the same. 

Private FRANK WHITAKER. of the West Yorkshire Regiment, 
who went to the Dardanelles on July 3rd, has been missing 
from his regiment for some time. He is 38 years of age, and 
had fought in Egypt, being present at the battle of Khartoum. 
Prior to the outbreak of the present war he was engaged with 
the Yorkshire Electric Power Co. 

News has been received of the death, as a result of wounds 
received in the battle of Loos, of Sergeant J. DALTON, of the 
West Cheshire Regiment. Sergeant Dalton had seen service 
in India and South Africa, and had been with the Forces 
since August, 1914. He was wounded during the retreat from 
Mons and was invalided home, but returned to the firing 
line again. Prior to the war he had, for six years, been en- 
дис with the Phoenix Dynamo Manufacturing Co., of Brad- 

ord. 

Private CLtirrorD BENTLEY, of the 12th Battalion Yorkshire 
Regiment, has died as a result of wounds received in action 
in France on September 30th. He was formerly engaged at 
the Heckmondwike electricity works. 

Lance-Corporal ERNEsT Lakey. of the 9th Battalion West 
Riding Regiment, has been killed whilst on patrol duty 
in France. He was 21 years of age, and was formerly em- 
ployed at the Halifax Corporation electricity works. 


Obituary.— NIR. A. T. WEBB.— The death occurred 
on December 21st, after an illness of ten months’ duration, of 
Mr. Alfred Thos. Webb, who for about. 20 vears had been 
on the staff of Messrs. Crompton & Co., electrical engineers, 
of Chelmsford. He was 55 years of age. 

HERBERT ARNAUD TAXLOR.— We learn with very deep regret 
of the death of Mr. Herbert Taylor. of the firm of Clark, 


Forde and Taylor, which occurred. early on Thursday 
morning, the 2rd inst. Mr. Taylor was eeventy-four : 


years of age, and had been in failing health for some 
time past. Herbert. Taylor obtained his commission as 
Lieutenant in the Royal Enginecis (in June, 1562) when nearly 
2] years of age. Ordered abroad at a time when, for urgent 
private reasons, it was necessary {о stay in England, he re- 
signed his commission and became a pupil of the late Mr. 
Latimer Clark, F. R. S., in 1867. This marked the introduction 
to telegraph aml submarine cable engineering to which his 
Whole life was devoted. Mr. Taylor, up to the time of his 
demise, Was a partner in the frm of Clark, Forde & Taylor, 
the termination of his partnership occurring at his own request 
at the end of the present year. During Mr. Taylor's pupilage, 
and whilst acting for Mr. Clark as his chief assistant engineer, 
a large amount of useful work was carried out by him, notably 
in connection with the series of experiments which resulted in 
the production of the well-known Clark's Standard Cell and 
the determination of its E. M.F. in absolute measure, ete. In 
this work Dr. Alexander Muirhead was. also associated. We may 
also mention the experimental work on the effect of tempera- 
ture on the electrical resistance of gutta-percha covered con- 
ductors, which was carried out by Mr. Taylor on behalf of 


Mr. Clark. The first important cable work upon which he' 


Was engaged was the Persian Gulf cable of 1868, Latimer. Clark 
being the engineer appointed by the Government to carry out 
the laying operations. On the voyage out to Bombay. on the 
P. & O. steamer Carnatic, the ship struck the Shadwan 
Reef in the Red Sea, many lives being lost. Mr. Taylor 
happily escaped by ewimming to the Reef, on which some 
days were spent before relief caine. The greatest trouble to 
Mr. Herbert Taylor was the lose of the whole of the testing 
instruments, but he, with improvised apparatus, sought 
for and constructed by himself, made the loss sufficiently 
good to insure the proper testing and control of the 
electrical part of the work during the laying of the cable. 
In 1892 Herbert Tavlor became a partner with Latimer Clark, 
H. C. Forde and Charles Hockin, thus forming the firm known 
as Clark, Forde & Taylor, who, during the past 40 years, have 
acted as consulting engineers to all the great submarine cable 
companies, and whose name is intimately associated with the 
development and progress of submarine telegraphy. Beginning 


. absolutely foreign and unknown. 


with the laying of the 1873 and 1874 Anglo-Atlantic cables, and 
in the succeeding years, Herbert Taylor acted as engineer on 
expeditions too numerous to record, including many of the 
lines of the Eastern Group. Indeed, tens of thousands of 
miles of cable were laid in all parts of the world under his per- 
sonal supervision. The last foreign work undertaken by him 
was in connection with the laying of the British Pacific cable, 
upon which project he gave evidence before the Committee 
appointed to report upon the proposal, and for which subse- 
quently his firm were appointed engineers, and as senior partper 
Herbert Taylor was responsible for the specifications to which 
the cable was manufactured and laid. Beyond taking part in 
his firm's engineering work, Mr. Taylor, in association with the 
Muirhead brothers, solved the problem of duplex working on 
submarine cables, and thus doubled the earning power of. many 
millions of capital invested in such undertakings. The intro- 
duction of automatic transmission of signals on cable circuits 
was also in no small degree due to his efforts. The construc- 
tion of highly sensitive relays was engaging Mr. Taylor's atten- 
tion when, in 1898, Mr. S. G. Brown approached him in order 
to obtain bis assistance in developing certain ideas relative to 
cable working, and this partnership resulted in the invention 


of the drum cable relay and magnetic shunt, which have 


proved of such great benefit to the numerous cable companies 
which have adopted the system. Such a record impresses upon 
us the services rendered to telegraphy by Herbert Taylor, whose 
inany patents bearing on cable enterprise are evidence of his 
activities. Mr. Taylor was a member of the Institutions of 
Civil Engineers and Electrical Engineers, and served on the 
council of the latter for some years. As a member of the Sub- 
Committee on Cables, appointed by the Engineering Standards 
Committee, Herbert Taylor, with his exceptional knowledge of 
copper conductors, assisted materially in their deliberations. 
Unfortunately Mr. Taylor's natural reserve and dislike of pub- 
licity led to a large amount of interesting experimental work 
done by him not being published. We mention, however, 
papers on the Тһе Electromotive Force of Mercury Alloys, 

Hockin & Taylor; Temperature Coefficients of Conductivity 
Copper (C. F. & T.), which latter have been adopted by 
the Engineering Standards Committee. Those who knew 
Mr. Tavlor admired him for his personal gifts and evet 
courteous manner. А staunch friend, and modest to a degree, 
he never had what is called the business instinct." Disin- 
terested and ready to assist any and all who came to him for 


help and advice on whatever matter it might be, assistance 


was rendered with a graciousness that left him no enemies but 
many friends, who will sincerely feel their loss in the death of 
this loyal gentleman, to whoin meanness of thought or idea was 
| Mr. Taylor was well-known 
to one of the Editors of this journal, and to a number of our 
readers, who, we believe, will desire to join with us in tender- 
ing sympathy with the family in their bereavement. 


ee SEMEN 


NEW COMPANIES REGISTERED. 


Electrical Manufacturers’ Co. of Great Britain, Ltd. 
(142.4750. - Registered December 21st, by Lindo & Co., 3-3, West Street, Fins- 
hurv Circus, E.C. Capital. £12,000 in £1 shares. Objects: To carry on in 
Russia or clsewhere the business of commission, commercial, and general 
agents, contractors, merchants, bankers, engineers, tronfounders, shipowners, 
curriets, importers, exporters, buyers, sellers, and manufacturers of and 
dealers in machinery, implements, rolling stock, and hardware of all kinds, 
and to adopt an agreement between Bruce Pechles & Co., Ltd., Crompton and 
Co., Ltd.. the Lancashire Dynamo & Motor Co., Ltd., Allen, West & Co., 
Ltd., Brook. Hirst & Co., Ltd., Eckstein, Heap & Co., Ltd., Whipp & Bourne, 
Ltd., and this company. The signatories b one share each) are: E. H. F, 
Reeves, 381, Salisbury House, London Wall, E.C., company director; H. €. 
Siddelev, 98, Victoria Street, S.W., electrical engineer. Private companv. 
The first directors (to number not less than two or more than ten) are J. Н. 
Bunting, E. H. F. Reeves, Н. C. Siddeley, W. J. Moggridge, J. A. Hirst, A. 
Eckstein, and S. Whipp. The said first directors are the tespective nominees 
of the firms above named, and each may retain office during the pleasure of 
the firm nominating him. No quulification required, Registered office: 28, 
Victoria Street, S. W. ) И. . 


OFFICIAL RETURNS .OF ELECTRICAL 
COMPANIES.. 


W. A. Creedon and Co., Ltd.—Debenture, dated December 
2nd, 1915, to secure £200, charged on the company’s undertaking and pro- 
perty, present and future. including uncalled capital. Holder: I. Staal, 13, 
Brownlow Street, High Holborn, W. C. 


Ardee Electric Có.. Ltd.—Particulars of 29.000 debentures, 


created July 28th, 1915, filed pursuant to Section 93 (3) of the Companies 


(Consolidation) Act, 1908, and to Order of Court, dated December 13th, 1915, 
the whole amount being now issued. Property charged: The company's under- 
taking and property, present and future, including uncalled capital. No 
trustees. 


Telephone Co. of Egypt, Ltd.—A memorandum of satis- 
faction to the extent of £290 on December 15th, 1915, of debenture stock 
covered by trust deed dated July 27th, 1904, and three supplemental deeds of 
acknowledgment dated February 21st, 1906, March 4th, 1908, and October 
27th, 1909, securing £200,000, has been filed. 


Oriental Telephone and Electric Co., Ltd.—A memoran- 
dum of satisfaction to the extent of £4830 on December 15th, 1915, of deben- 
ture stock covered by trust deed dated June 28th, 1905. and supplemental deed 
of acknowledgment dated June 12th, 1907, securing 200.000, has been filed. 


Albert А. Ball and Co., Ltd.—Dcbenture, dated December 
16th, 1915, to secure £1,000, charged on the company's undertaking and 
property, present and future, including uncalled capital (if anz). Holder: 
A. A. Ball, 92, Hornsey Lane, N. 
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Bo i CITY NOTES. 


Melboürne Electric Supply Co., Ltd. 


Mr. J. B. BRAITHWAITE presided over the annual meeting, held 
at- Finsbury Pavement House, E.C., on December 22nd. He 
said the only item on the debit side of the balance sheet which 
showed any change was the increase in the amount of con- 


solidated ordinary stock from £300,000 to £375,000. The de- 


benture issues were the same except that, of course, they had 
redeemed a further amount under the sinking fund. The divi- 
dend equalisation account of £10,000, established last year, 
remained intact. The balance carried to the profit and loss 
account was £64,777, which was much larger than last year. 
To deal first with the figures of the Melbourne undertaking, 
the income from private lighting was £94,791, against £81,778; 
from power, heating, etc., £44,393, against £37,466 ; from public 
lighting, £8,311, against £7,017; and from the supply to the 
municipal tramways, £21,443, against £16,836. The next item, 
that of bulk supply, 2.529, was exceedingly gratifying. Last 
year he told them they had commenced a bulk supply to one 
of the outlying municipalities of Melbourne, from which, at 
that time, they got the insignificant revenue of £321, but he 
pointed out the importance of that fact. Now they were supply- 
ing five of these outlying municipalities, so that it looked as 
if they had permanently put a stop to the idea of everyone 
putting down a little power-house of his own. Of course, 
the company supplied these municipalities on extremely rea- 
sonable terms—cheaper than they would be able to get a 
supply from a power-house of their own—but it consolidated 
their position and gave them an additional load. This year 
they had received eight times as much from that source аа 
last vear, and it was un item which was going to increase 
largely in the future. Meter rents, £8,084, showed an in- 
crease due to the increase in the nuniber of customers, and the 
total revenue of the undertaking was £179,752, against 
£149,959, or an increase of about £30,000, which, in view of 
the war, the reduction made in price to consumers, and the 
drought from which the colony had only recently recovered, 
must be considered very satisfactorv. On the other side, the 
generation of electricity had gone up from £27,125 to £35,072, 
the distribution of electricity from £1,695 to £1,794, repairs 
and renewals from £9,913 to £11,142, carbons, lamp renewals, 
ete., from £4,773 to £5.273, and general charges from £13,929 
to £19,013. In connection with the latter item, he might say 
that 89 of their employés, or 17 per cent. of the total, had en- 
listed, and the company was paying the difference between 
the army pay and the wages they had been receiving to their 
dependents. Strictly speaking, he supposed this, and the sub- 
scriptions they bad made to various funds. were a little outside 
the province of the company. but thev were all members of 
the British Empire. and in this great war for the peace pf 
Europe. he was sure the board would have the support of the 
ehareholders in what they had done. As the result of the work- 
ing of the Melbourne undertaking. they had carried £107,514 
to profit and loss, as against £03,202. Geelong was a much 
amaller concern, and the revenue was slightly down, being 
£28,917 against £29,161. Geelong had felt the effect of the 
drought more than Melbourne, and, being a shipping port. 
had been affected by the war owing to the commandeering of 
ships and so on. The hay compressing industry had been 
interfered with, and as the compressors were worked by elec- 
tric power the company had suffered. The balance carried to 
profit and loss was £10,161 against £11,137, which, under the 
circumstances, he thought was a good result. Coming back 
to Melbourne. he might say they had got the current avail- 
able now in 537 miles of mains. and the expenditure which 
had been made in past years in the carrying of mains to the 
outlving districts was beginning to produce a harvest. Mr. 
F. W. Clemente, their local managing director and chief engi- 
neer, had sent a report which showed the wisdom of the 
expenditure they had made in past vears. He said they would 
never be able to sav they had no distribution work to carry 
on, but that in the future it would be of much smaller dimen- 
sions than in the past. Out of 445 houses connected in one 
month, only 16 per cent. reauired pole extensions, and the 
company were about to reap the benefit of the capital expen- 
diture of the past. There was the further satisfactory feature 
that they were not wholly dependent on new houses for their 
progress, as many of the applications were from old houses 
which were throwing out gas. Mr. Clemente also said that 
they were justified in saying that money expended ten or 
fifteen years ago on overhead distributing mains was rapidly 
being rendered more profitable, and the increased profit was 
certain to be at a greater rate than the increase in capital 
expenditure. Another interesting feature was the success 
which had beeu achieved by the staff in the introduction of 
electricity. for general. domestic purposes. For instance, in 
the little matter of electric irons, thev had over 5,000 installed 
in Melbourne, representing about 3,000 Kw. of connections. 
Thev had also got a goed load of radiators and other kinds 
of domestic appliances. With regard to Melbourne, there was 
a great deal on which thev could congratulate themselves. 
As he had sakl. thev were supplying five outlying authorities, 
and one was 18 miles from the power house. The traction 
supply was also increasing by the extension of the municipal 
tramways. In spite of the war and the drought, they had had 
over 4,000 additional consumers connected up, which was 
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twice as many as any London company he knew of. "The. 
policy they had adopted of ecrapping old plant and pu 

in the most efficient and latest type of machinery which сопи 
be obtained was steadily bearing fruit. E 
profit was steadily increasing, and alongside of this they l 
always had been and were considering the interests of the con- 
sumers, and they had reduced their retes for lighting amd 
made further reductions in the power and heating rates. with 
the result that power could now be obtained by large con- 
sumers as low as . 65d. per unit. So although their company 
was now in a very prosperous condition, its prosperity was 
not due to any mulcting of the consumers. but, on the con- 
trary, they had always considered their interests and reduced 
rates wherever practicable. The true policy was to put in the 
most efficient plant possible, and make the whole system as 
efficient as they possibly could, and that enabled them t 
supply at a price which made it attractive. They were supply- 
ing a considerable amount of power to works making ammuni- 
tion, and it was largely on that account that they obtained the 
Treasury consent to the issue of new capital in Australia. 
The Treasury would not give their sanction to the issue of 
the English portion at present, and as the issue of new 
capital at par represented a distinct bonus to their share- 
holders, they felt that the only course they could adopt 
towards their English shareholders was to give them certifi- 
cates of rights which would entitle them to their portion of 
the shares at par as soon as the Treasury would permit the 
issue. The certificates were negotiable in the market, and 
they could sell -their shares ex these rights. The result of 
the year’s working was that, after paving the usual 10 per 
cent. and writing off the sum necessary to keep their station 
in an efficient state, and providing for sinking fund, ete.. thev 
proposed to carry forward over £40,000, as against £7,000 
brought in. Shareholders might think that was a large 
amount to lay by, and undoubtedly it was; but, in all the 
circumstances, the board thought it the proper thing to do. 
They did not know what was before them. They did net 
know when the war was going to end, and thev thought it 
wise to maintain their 10 per cent. dividend and keep their 
reserves absolutelv liquid. He would, however, point out to 
the shareholders the security this gave thein as to their divi- 
dend, for the £40,777 carried forward represented the full 
19 per cent. dividend for the current vear, which nut them in 
a very strong position. In conclusion, the chairman dealt 
with the zeal and loyalty displayed bv the staff in Australia, 
to whom, he said, the success of the company was very 
largely due. 

Mr. Davin’ FINLAYSON seconded the motion. 

Mr. H. R. Hawes pointed out that the auditors reported 
that nothing had been put to depfeciation. 

The CHAIRMAN explained that this was one of the little fads 
auditors had. They did not regard anything as depreciation 
unless it was called so in the balance sheet. Thev had written 
off £16,740 and had a general reserve of 70.000. and had 
carried forward £40,000; but auditors did not look on this 
as depreciation. 

The motion was carried. 

A vote of thanks was given to the local board in Melbourne. 


British Columbia Electric Railway Co., Ltd. 


THE directors report that, owing to adverse circumstances, the 
result of the operations during the year ended June 30th, 1915, 
is exceedingly unsatisfactory. The period in question has been 
one of continuous difficulty and anxiety to the directors and 
the management in British Columbia. The following charges 
have been made against the revenue account for the vear :-- 
Provision for renewals maintenance £167,888, addition to capi- 
tal amortisation fund £2,554, provision for income-tax £10,000 
= £180,442. The net revenue, after making these deductions, 
amounts to £180,661, nlus £6,834 brought forward and £60,000 
transferred from reserve fund, making £247,546. Deducting 
interest on debentures and debenture stock to June 20th, 1915, 
£132,879, and dividends already paid on 5 percent. cum. perp. 
pref. stock for the year, £72,000, and on preferred ordinary stock 
for the year at 24 per cent. per annum, £36,000, there is a 
balance of £6,667 to carry forward. In order to make the above 
dividend payments it has been necessary to transfer 460,0 
from the reserve fund. Us 


Owing to the war, and especially to the resultant paralv-is of the shipping 

trade, commercial depression of the most acute severity has prevailed through- 
out British Columbia, which has brought about an almost complete cessation 
of expenditure by the Government, municipalities, railways, and other large 
undertakings. This depression has been responsible for a decrease in popul - 
tion, estimated at about 30 per cent., in the districts served by the compar. 
The spending power of the remaining population has been reduced, and , 
general tendency to economise has resulted, 
As one result of the depression, a very serious diffculty arose at (rh 
beginning of 1915. when the company had to meet an extreordinary lorm t 
competition from privately owned motor cars which started plying for bi- 
at ordinary tram fares in opposition tọ the company’s cars. The directo. 
Fave already issued circulars to the stockholders drawing their attenrion te 
the fact that these motor cars, which are called “ Jitneys;" are allowed h, 
th. authorities to compete with the company on a very unfair basis. 

To meet this ;itnev competition the camp any, some months ago. re dues! 
some of its fares as an experiment. The results of this experiment have heen 
disappointing, and other measures are being adopted to cope with the sitie 
tion. It has been proved that cities of the size of those served by the (om 
pany cannot support a thoroughly efficient and convenient electric raila s: 
service and also an unrestricted service of jitneys. At the present time ths 
tremway service is run to a regular schedule. It serves all districts. including 
outlying ones, at all hours, regardless of whether such service is profit ihie 
or not. The inhabitants will, therefore, have to choose whether thes ac! 
retain the present tramway service, or whether they prefer the unregulates 


Their proportion gf- .. 
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service of jitneys, coupled with a very much curtailed service by the tram- 
ways, which would necessarily be restricted to the actual requirements of 


‘Lhe depression and jitney competition combined have ren- 
dered it nnpossible for the company, notwithstanding the most 
rigid economy, to operate the street railway Systein at a profit. 
in order to meet the new conditions, the most determined 
efforts have been made by the board and management to curtail 
ihe general manager has re- 
duced and carefully reorganised the staff in British Columbia. 
Operating and all other expenses of the company have been 
drastically reduced, but the full effect of these economies i$ 
“hot apparent from the accounts now submitted. On June 
JUth, 1915, the wages agreement between the company and ite 
employés terminated, and the Board of Arbitration made an 


nately against this econoniy there is a decrease in gross-earn- 
ings during the first four months of the current year of 
For the purpose of comparison, it must be borne 


in mind that during the corresponding four months of last year - 


the Jitneys had not commenced to compete and the full effect 
of the war had not been felt. 
has been accomplished during ihe year, the general manager 


to protit by an improvement in business conditions when the 
war is over. 


that such countries are susceptible to the extremes of prosperity 
and depression. 
company always to provide the plant and equipment that is 
precisely, adequate to the reqyireinents of the moment. The 
colupany will probably have for some time a general equipment 
considerably in excess of immediate needs, and it may have to 
face a delay of some years in the development which would, 
but for the war, have taken place in the province. At the 
same time, the company is now undoubtedly in a very strong 
position to take advantage of the revival in business when it 
extends from the eaetern part of Canada to the western coast. 
Without in any way minimising the difficulties which will 
have to be met in the next few years, the directors feel that 
they can congratulate themselves and the stockholders upon 
the strong financial position in which the company stands. 

will be seen from the accounts. the company had on June 
íz. :—Marketable securities 
(at cost) £105,000, short loans and cash in hand £418 876= 
£523,876. Since that date the liquid resources of the company 
Although there is no imuiediate prospect of 
sufficient profits being earned to pay the dividend on the 5 per 


of opinion that the company's financial position justifies the 
payment of the dividend for the current year out of the reserve 
fund, and a resolution will be submitted to the stock holders 


unable to hold out any hope that they will be able to recom- 


mend the ayment of any dividend оп the preferred ordinary 
or deferred ordinary stocks for the current year. When the 


last War Loan was issued the directors, in view of the large 
liquid resources, subscribed for £100,000 thereof, which haa 
been paid up in full, and is now held by the company as part 
of its liquid assets. In considering the situation the directora 
realise the severe disappointment of the stockholders at the 
present results and the hardship imposed on many of them, 
but they wish to warn them- against undue pessimism. The 
directors remind the stockholders that a young country in the 
geographical situation of British Columbia feels the effect of. 
the war far more acutelv than an old country hke England, 
and, on the other hand. British Columbia, with its magnificent 


and scarcely developed natural resources, should recover far. 


more rapidly than older countries. In his last report, the 
general manager says:—'' All we ask is reasonable time in 
which to readjust the business to changed conditions, requiring 
patience on the part of the proprietors.“ 


Income after 
charging Balance Pref Det 

Y-ar renewals avail- ord. ord. | 
ended main- Passen- [Lamps able for в'оск, stock, Taken to 
Juve. tenance. gers. in use. dividend. div, div. reserves, 
1918 .. £191,896 71,978,999 990 916 £254,249 6% 8 $ £198,911 
1914 .. 419,229 6 499.099 971628 960.9% 6 8 144,970 
1915 .. 201,768 46,880,098 1,012,780 47.789 9 — 


71,498 
The annual meeting was held yesterday in London. | 


It is, therefore, impossible for а. public utility 


Allgemeine Elektrizitats Gesellschaft. 


THE annual meeting of the A.E.G. was held recently in 
rlin, under the presidency of Dr. Walter Rathenau, who 
stated that the shareholders would understand that under 
present conditions the directors had imposed limitations on 
the length and contents of the report, as the company was 
one which was most attentively followed both at home and 
abroad, and the desire that they should offer no occasion for 
discussion which was not in the company’s interests was 
comprehensible. A similar observation also applied to the 
account of investments, which was not particularised for the 
past year because it contained many securities of companies 
Which were in operation in other countries. The question had 
been raised in the newspapers as to whether the profits 
realised in 1914-15 had arisen solely from manufacturing, or 
whether they also comprised profits on financial operations. 
The directors had refrained on this occasion from emphasising 
that the profits did not include those of a financial character, 
quite apart from the circumstance that those of the latter class 
were, scarcely possible in the past year. Beyond this, the 
speaker added that the so-called war profits only aniounted 
to à very insignificant sum, although the company had placed 
its plant to a large extent at disposal for the defence of the 


country; but this had not been done for the purpose of 


obtaining large profits. ‘The increase in the dividend by 
1 per cent. to 11 per cent. was supported by the confidence 
in the ош situation, the progressive feats of. arms of 
the allied armies, and the honourable conclusion for Germany 
of peace in the near future. 

The Chairman proceeded to refer to the relations between 
the A.E.G. and th 


consideration, it had been decided to abstain from prolon ing - 
the agreement. The interests of the manufacturing firm 
would be sufficiently preserved by two of the oldest directora 
assuming seats on ¿he board of management of the B.E.W. 
During the first three months of the new financial year the 

| , as compared 
with £4,350,000 in the corresponding period of 1914, whilst 
, 88 con- 
a year ago. The credit at the bankers 


The question of monopoly contracts also occupied attention. 
The Chairman stated that the company had been the first 
break with the eystem of such contracts, which concerned 
those which were concluded with municipal and other local 
authorities ght of delivering installation 
materials. The company had recognised at an early date 
that that principle was not only incorrect, but also that it 
If subsidiary companies of the A.E.G., of 
the third or fourth rank, had here and there entered inta 
negotiations aiming at a monopoly in the supply of materfhls, 
| not represent the wish ‘of the parent company. In 

the case of the Berlin Electricity Works, a. so-called monopoly ` 
agreement had not existed; it was, rather, more properly 
esignated as most favoured treatment. As long as the 
B.E.W. continued to Supply Berlin the agreement was of 
b the former company had 

ceased to be the supply authority, the most favoured treat- 


as the orders received from the supply company had only repre- 
sented 1.4 per cent. of the total orders booked. a 


— M Á————— 


India-Rubber, Gutta-Percha and Telegraph Works 
Co., Ltd. | 


THE annual meeting was held on December 22nd at the 
offices, 106, Cannon Street, E.C., Major LEONARD Darwin 
in the chair. The CHAIRMAN, after referring to the absence 
of Col. W. Jarvis, a director, who was away on military 
duties, said that at the meeting a year ago they had a very 
unsatisfactory report to make, but, in spite of the loss sgus- 
tained, he ventured to express a hope that their main troubles 
Were things of the past. This hope, he was glad to вау, had 
been justified: by the year’s Working. Owing to war condj- 
tions, both their factories at Silvertown and at Persan had 

n occupied with Government work, whilst they had been 


пете with the Government demands, which, of course, 

This fact had on the 
whole increased their vearly turnover to a considerable extent, 
did not in themselves 
carry as large a profit as their ordinary business, yet the 
increased turnover had automatically decreased the percent- 
d thereby inereased their rofit. 
During the year they had had to meet many difficulties in the 
transit and fuel, and 


justified by the final resulte of the year's trading. With refer- 
ence to the foreign branches, they had nearly all shown 4 
distinct improvement cn the past year’s records. This im- 
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provement had been partly due to more economical methods 
being adopted, and also, to some extent, to an increase in 
the volume of the business due indirectly to the effects. of 
the war. Their factory at Persan had done very well this 
year, having transformed what had been a loss for some years 
into a profit. This change had been due to а great extent to 
an improvement in the methods of buying, manufacturing, 
and selling the goods, and a more accurate knowledge of the 
costs of production. Their ship Dacia had been employed on 
important work which, he was glad to tell them, she had 
succeeded in completing in a most satisfactory manner. With 
reference to the future, he would not venture to prophesy, as 
it was extremely difficult, if not impossible, for anyone to 
accurately foretell the effects of this war on trade in general 
and their own in particular. As long as the war continued 
they hoped they would be able to fill their works and keep 
all the available labour employed, especially on. Government 
requirements; but when the war finished and there was a 
falling off in the demand for war supplies, it would һе neces- 
sary to some extent to rebuild that portion of the business 
which they had been unable to maintain owing to the war 
conditions. In addition to the above-mentioned method of 
dealing with such part of their ordinary business” as had 


suffered from the war, it had been the aim of the directors. 


amongst other things, to be prepared to produce in their 
factories such work as had hitherto been produced in Ger- 
many and supplied to England and France, in order that 
when the munitions of war were no longer required they 
would be in a position to compete with the German suppliers 
in those markets. They anticipated that there would be diffi- 
culty in doing this, but, on the whole, they hoped to be able 
to maintain a satisfactory condition of profit. In the early 
part of the coming year they would have to deal with the 
question of the redemption or renewal of the debenture bonds, 
which at this most unfavourable time would doubtless mean 
an increased rate of interest in the future. The subject was 
receiving their closest attention, as it was, one which required 
careful handling in the interest of all concerned. There were 
many problems of the future which had to be studied and 
decided upon when the war was finished, but their difficulties 
in this respect were the same as those of their competitors. 
They therefore looked forward to the future with the belief 
that their organisation and methods would enable them to 
euccessfully deal with those unknown conditions, and he 
thought the company would maintain its old record in the 
possibly altered circumstances arising out of the war. 

Mr. C. B. Gray seconded the motion. 
In reply to questions, the CHAIRMAN said it was true that 
they had to go to the bank to help them pay the last interim 
dividend. Since then their affairs had prospered, with the 
result that the cash in their possession was considerably 
larger, and they had been able to pay off the bank loan. 
With reference to their telegraph ships paying, of course 
these had been some years when probably they had not made 
a profit, but on the whole he should say they had paid. 
They believed there would always be a future for cable 
work, and they looked forward fairly confidently to be able 
to do good work in that direction. At present they only had 
two ships, as compared with three a year or so ago, and it 
was just possible they might only keep one. They did believe, 
however. ihat there was a future for cable work before them, 
and, as he had told them. one of their ships had just been 
doing an important piece of work in connection with the war, 
which would give them a certain amount of profit and a 
very considerable amount of credit. | 

Mr, Gray also replied to some questions with reference ta 
the number of the company’s employés who had enlisted: 
Speaking from memory, he said the number was somewhere 
in the neighbourhood of 45). They were allowing all such 
half-pay, a course of action which he was sure would meet 
with the approval of the shareholders. The number of women 
employed in the factories was between 450 and 500. He 
found they were doing their work fairly satisfactorily, but, of 
course, the labour question was a troublesome one throughout 
the whole country. 

The report was adopted. 


— ——— ————— — M 


The Siemens & Schuckert Group of Companies. 
THE NUREMBERG CONCERN. 


The accounts of the Elektrizitats А.С. vorm. Schuckert and 
Co., of Nuremberg, shows gross profits of £436,000 for the 
vear ended with July 31st, 1915, as compared with £412,000 
in the previous twelve months. After defraving general ex- 
penses, interest charges, taxes, etc., amounting to £182.000, 
as against £166.000, and placing £5,000 to the coupon tax 
and reserve funds, as in 1913-14, the net profits and balance 
brought forward are returned at £315,000, as contrasted with 
£304,000. It is proposed to pay a dividend of 6} per cent. on 
the ordinary share capital of £3,500,000, this being the same 
rate as in 1913-14, and to carry to the new year the balance 
of £76,000, as cainpared with 466, 000 in the preceding year. 

. THE RBENIsH SCHUCKERT Co. 
"The report of the Rheinische Schuckert Ges, für Elek- 
trische Industrie, of Mannheim, which deals with the vear 


ended with July 3let, 1915, etates that constructional and 
installation. work had to be restricted immediately on the 


ing on war material. 
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outbreak of the war owing to the calling-up of employés and 
the scarcity of various materials. As the conditions did not 
improve in the further course of the year, the company was 
compelled to close most of the constructional department and 
to postpone the execution of the extensive works on order. 
The nature of the undertaking precluded the company from 
participating in Army contracts. Considerable difficulties also 
existed in connection with the company’s supply works and 
associated undertakings. The scarcity of petroleum certainly 
caused an exceptional number of applications for house œn- 
nections to be made by small consumers, but these could not 
be fully complied with for the reasons given. It was, there- 
fore, not possible in all cases to equalise the decline in the 
delivery of power which was due to the war by an in- 
creased consumption for lighting purposes. Under these 
circumstances, the working results for a year would be 
regarded as comparatively satisfactory. The groes profits 
from undertakings, investments, ete., amounted to £107,000, 
as contrasted with £140,000. After meeting general expenses, 
interest on loans and mortgages, and setting aside £12,000 for 
depreciation and reserve. funds, as against £14,000, and 
£13,000 for war allowances, the accounts indicate net profits 
and balance forward of £45,000, as compared with 456,000. 


ТЕ is intended to distribute 5 per cent. on ordinary share 


capital of £550,000, being the saine rate as in 1913-14. 
SIEMENS AND HALSKE. 


The directors of Siemens & Halske, A.G., of Berlin, report. 


ing on the усаг which closed on July 31st. 1915, observes that 
the statements made in the report for the previous year on 
the situation of the undertaking had also proved to be correct 
during the past year and down to the present time, and no 
change in the conditions had taken place which could influ- 
ence the confidence which was expressed at that time. The 
displaceinent in the activity of the individual manufacturing 
departments which was proceeded with a year ago had been 
continued. The war had caused considerable demand for the 
provision of electrical auxiliaries of manifold kinds, either 
directly for the equipment of the Army and Navy, or in 
directly for dehvery to other undertakings which were work- 
In addition to a substantially greater 
production of the types of manufactures which were already 
furnished for these purposes in times of peace, many new 
problems had to be solved, and by this means and the utilisa- 
tion of still available plant for other war requirements, com- 
pensation had been obtained for the decline in the actual 
peace orders, both from the Government authorities and 
private customers. The working results, consequently, cor- 
responded in general to those of former vears, and it was 
possible to revert to the dividend rate of 12 per cent. "The 
directors believed that they must make special provision this 
year for impending. problems of war allowances, and the sum 
of £150,000 had, therefore, been included for this object. The 
number of officials and workmen called from the company's 
works and those of the Siemens-Schuckert Works, was 27,736, 
and the numerous requisitions had rendered it necessarv fre- 
quently to resort to female labour in the offices and work- 
shops. A very large increase took place in the average 
weekly earnings of the workers as compared with times af 
peace. The accounts show the following figures: — 
1912-13. 1913-14. 1914-15. 
.. £3,150,000  £3,150.000 43. 150,000 
2,242.000 2,216,000 - 2,194,000 
63,000 50,000 60,000 
133,000 661.000 584,000 
54.000 49,000 65,000) 
Interest on loans . 93,000 94,000 93.00 
Depreciation Ж 21,000 опо) 19,000 
Provision for war grants — — 150,0 
Net profits .. i " 562,000 $96 000 566, 0) 
Special reserve fund 100,000 100,000) 100,001 
Contingency fund |... 25.000 25 (WW) 25 On 
Bonuses Е Rt rn» 45.000 45.010 45 (ки 
Dividend К 885 500 018,000 315.600 232,500 
Dividend, per cent. - a 10 12 
Carried forward 60,000 060,000 62 dus) 
The balance sheet shows cash in hand and erelit at the 
bankers amounting to £715,000, and investments for £79,080 
the permanent investineut account, including the Sienen- 
Schuckert Works and the Austrian, English, and Russian 
companies, stands at KI. Ju, as against £4,607 (00. in 
1913-14. The debts due, including profits from the Sieinens- 
Sehuckert Works, represent £2.301,000. as compared with 
£2,156,000, whereas debts owing аге 41, 425.000, as contrasted 
with £1.2235,000 in 1913-14, The ordinary reserve fund remains 
without change at £675.000, whilst the special reserve fund 
with the present allocation rises to £650,000. 


Ordinary share capital 
Loans T M M 
Balance brought forward .. 
Gross profits | 
General expenses. 


TRE SIEMENS-SCHUCEERT WORK. 

The report for 1914-15 of the Siemens-Schuckert Werke state? 
that the war inatenally affected the course of business, a- 
the company’s markets extended to all the countries пах ках: 
in and influenced by the contest, and as a consequence: th- 
distribution of the manufactures in the markets had bes, 
changed. The former extensive exports had for the Zreater 
part ceased, but the Army and the Navy had made larga 
claims upon their capacity, and further requirements were 
called for through the effects of the war. As а result vc: 
the compensation thereby afforded, the directors were able 


ј 
4 
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to resume the level of profit distribution which was departed 
from 4 year ago, and“ at the eame time, having regard to the 
more favourable use made 6f the stocks on hand at the out- 
break of the- war, to make a special appropriation for the 
forthcoming problems of war provision, for which it was 
proposed to allocate the sum of 2200, 000. It was possible for 
the works duly to meet the multifarious requirements of the 
Army and Navy, and the demand for new electro-technical 
auxiliaries for the conduct of the war. In addition, abundant 
work was provided through the increasing activity of other 
branches of industry Which served the purposes of the Army 
and Navy, particularly the chemical industry. Prominent in 
the latter direction was the equipment of the Imperial 
nitrogen works, which, required transformer units of 30,000 


Kw. with 80,000 volts principal pressure, and weighing 70 


ns, with oil insulation, which were the largest units hitherto 
constructed. -An increase in the company’s liquid funds was 
brought about through the hampered development of large 
new undertakings for the supply of electricity, the sale of a 
rtion of the stocks, and the more rapid completion than in 
imes of peace of the manufactures needed by the Army. 
Since the balance sheet was prepared, this liquidity had sub- 
stantially increased, although the resumption’ of peace manu- 
io and a corresponding restoration of stocks would again 
ay claim to the funds now rendered available. The works 
took an active part in the discovery and employment of 
materials in substitution for the raw materials obtained from 
other countries in times of peace, and gratifying progress in 
these directions was achieved; but the development of manu- 
faetures for peace purposes naturally had to give precedence 
to war requirements. It was only possible by the engage- 
ment of new workers partly to equalise the deficiency caused 
by the call to-the Colours of officials and workmen during the 
whole of the year, and a displacement took place in favour of 
female labour. Subscriptions to the Imperial war loans were 
made in the circles of the company, including their original 
houses, amounting to £250,000 of the first loan, £375,000 of 
the second, and £675,000 of the third, the last mentioned 
coming into the new financial year. The accounts present 
the undernoted figures for the past three yeara :— 


ES 1912-33. 1913.14. 1914-15. 
Capital esse c 44,500.00 44.500.000 £4,500,000 
Ordinary loans  ...  ... 3,805,000 3,877,000 3,847,000 
Perpetual loans  ... .. 2, 500, 000 . 2,500,000 2, 500,000 
Balance forwarl 15, 17.000 12,000 
Gross profits 1,167,000 1,063,000 1,399,000 
General expenses 94,000 94.000 109, 
Interest charges . 333,000 337.000 А 
Depreciation т: au 62,000 73,000 77,000 
Net profits . a .. 616,000 ` 551,000 876,000 
Reserve Fund e... 125,000 125,000 125,000 
Bonuses - ,. eco o 75,000 19,000 75,000 
Provident fund " 25,000 . 25,000 25,000 
War provident fund с — — 200,000 
Profit distribution >. — .. 450.000 331.000 450,000 
Profit distribution, per cent. 10 т} 10 
Carried forward lll... . 17,000 12,000 13,000 


The total sums owing to the company, including £2,350,000 
on credit at the banks, amonnted to £8,615,000, whereas the 
company's liabilities: reached 43, 085, 000 at the end of the 
financial year. x | К 


Costa Rica Electric Light and Traction Co., Ltd. 


Mr. W. F. Leese presided, on December 22nd, over the 
annual meeting, held at Dashwood House, E.C. He said that 
the result of the past year had not been so good as was that 
for 1914. The actual volume of business had been very nearly 
the same, and the profit would have been practically the same 
had the rate of exchange not fallen. The net earnings had 
amounted to £21,662, as against £26,351, a decrease of £4,689. 
The lighting department had been practically as good as in the 
previous vear, and the cooking und heating department had 
shown up very much better. A great part of the electricity 
supply of Costa Rica in the future would be for those pur- 
poses, as there was no coal there; and wood was getting more 
and more ecarce. Electricity was, fortunately, comparatively 
cheap, and as they obtained it from water power there was 
a constant supply. The tramway undertaking had not done 
зо well, the reason being the poverty of the country generally. 
People must have light and they must cook, but when it 
came to a matter of travelling they economised by staying at 
home or asd As to the future, he was glad to say there 
had been a fairly good coffee crop, which would benefit the 
country if it could be brought to Europe. 'The number of 
their customers for lighting had increased, but the number 
of lamps connected showed a small diminution. The number 
of power customers had also slightly increased, but there 
again, the consumption had decreased a little. As he ha 

said, for heating and cooking the demands were increasing 
rapidly. They had 360 such customers at the end of the 
year, as compared with 208 last year, and 60 two years ago— 
an increase of 300 per cent. in three vears. The receipts also 
showed a satisfactory increase. The car mileage on the tram- 
ways last year was 459,353, as compared with 436,591 in the 


previous twelve months. The number of passengers carried 
was 1,892,000, as against 2,199,000, a decrease of 14 per cent. 
d AE M. Crisp seconded the motion, and the report was 
adopted. | | EO i 


Burmah Electric Tramways and Lighting Co., Ltd. 


THE annual meeting was held on December 23rd at the 
offices, Queen Victoria Street, E.C., Mr. D. C. Euis presiding. 
The CHAIRMAN reminded the shareholders that the year under 
review practically coincided with the declaration of war, 
whilst it compared with a record year in: the company’s 
history. Having regard to those facts, he thought they would 
agree that the result of the trading might be considered 
satisfactory. The effects of the war conditions on the traffic 
receipts for the first four months of the year were seen at 
the last meeting. ‘These drawbacks, coupled with consider- 
able sickness and a heavy death rate from dysentery, cholera, 
and plague during the cold weather, and a complete absence 
of country folk during most of the year, caused a setback in 
the traffic which continued until May, when a gradual partial 
recovery took place. The result was a decrease in the receipts 
of £3,127. It was satisfactory to note the continued growth 
in revenue from lighting and power. the actual increase under 
this head amounting to £363. Whilst the number of new 
consumers Was not quite so large as last year, the number 
of new lamps connected was the largest in the history of the 
company. Amongst other business, an agreement was entered 
into with the municipality for street lighting, which was 
commenced in February last with excellent results, the system 
having met with universal er N The net result was an 
increase of £631 in the sundry receipts and а decrease of 
£2,581 in the total gross receipts. The total expenditure 
showed a decrease of £499, principally due to a reduction in 
cost of maintenance and repairs. The result was a trading 
profit of £6,662, plus £1,180 brought forward, giving a balance 
of £7,842. Out of this £2,000 had been carried to deprecia- 
tion account, making it £18,394, leaving an available amount 
of 45, 812, out of which it was proposed to pay a dividend on 
the preference shares of 5 per cent., absorbing £5,000, and 
to carry forward the balance of £812. It had been suggested 
that it would inake the position of the arrears on the prefer- 
ence dividend clearer if the last two punc e and the 
one now proposed were allocated to the discharge of the first 
of such arrears, and the directors proposed to adopt this 
course. In regard to the prospects for the current year, the 
traffic receipts for the first quarter ehowed an increase of 
Rs.3,170. The manager reported that as the trade of Burmah 
etill continued unsatisfactory, owing to the want of shipping 
facilities and capital, and as, in addition, there were the dis- 
turbing factors of the increase in the price of rice, the very 
high death-rate from cholera and the probability of a bad 
plague season, they must not count on any great impgove- 
ment in the traftic returns over last year. On the other hand, 
it was satisfactory to report that the light and power busi- 
ness continued to go ahead. Incidentally, he might mention 
that they were now supplying current to a cinema hall, which 
had been started with great success, and which had brought 
them an order to supply a theatre, with the promise, of a 
further hall. They were also commencing a temporary supply 
to the municipality for pumping purposes, and were con- 


‘sidering a scheme for:hiring out fans. 


Major Henry R. KINDERSLEY seconded the motion, which 
was adopted. | 


xw 


Humphrey Pump Co., Ltd,—The report states that 
the directors regret that the war still continues to seriously 
affect the business of the company. The company's claims in 
connection with the large pumping contract at Mex, Egypt, 
have not yet been finally ве Шей, The principal patents have 
been maintained and defended and additional patente secured.— 


Financier. 


Chili Telephone Co., Ltd.—The directors announce 
an interim dividend at the rate of 6 per cent. per annum, free 
of income-tax, for the past half-year. 


STOCKS AND SHARES. 


: Tourspay EVENING. 

The Christmas holidays have naturally taken up most of 
the time and pre-occupation of the Stock Exchange. Upon 
the resumption of business to-day (Tuesday), there was a good 
tone prevailing in most of the markets; but business was 
&canty, and the Stock Exchange presented a placid appear- 
ance, with the exception of the market for rubber shares, 
where, for an hour or two, considerable animation ruled, and 
prices advanced substantially during the grcater part of the 
day. | : 
So far as the electric markets are concerned, trade is very 
quiet. Price alterations this week are few and far between; 
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and, in the circumstances, we make no apology for present- 
ing our usual lists of stocks and shares showing the changes 
on the year. We have cut the lists shorter than usual, be- 
cause, after all, the interest attaching to observation of Ше. 
prices is tinged with melancholy, and it is not kind to remind 
proprietors of the depreciation which their investments have 
undergone by reason of the war. So we take but a few selec- 
tions from each division. | 

The Stock Exchange re-opened on January 4th, after hav- 
ing been closed for five full months. Business on the first 
day of re-opening collected rather under 1,000 bargains, 
whereas at the present time the average is roughly 2,100 per 
diem, while in the spring-time the number ran up to nearly 
4,000. If there is one feature of the financial vear which 
stands Out particularly, it is, of course, that of Government 


borrowing; while another, not less remarkable, is that fre- 


quently dwelt upon here—namely, that all the demand for 
capital should have had so comparatively mild an effect upon 
prices. 

Coming to our figures, we will take the electricity supply 
companies first. The final dividends for last year were all 
good, but in the interim distributions in respect of the current 
twelvemonth there were hints of probable reductions in res- 
pect of 1915. The market is stagnant and subdued :— 


July 30, Dec. 31 


Share. | 1914. 1914. Now. Fall. 
Charing Cross. 53 5 34 14 
City of London . 16 151 121 di 
Metropolitan ... ... ... 33 34 23 i 
St. James's  .. .. .. 93 9 61 23 


The Telegraph market has kept its end up with a good deal 
of strength, and some of the prices show rises since a year ago. 
This.came about as the result of steady investment purchasing, 
coupled with the fact that the companies are mostly doing well 
— more particularly in the direction of reducing their expenses. 


This is a short list :— 
| July 40, Dec. 31, Rise 
Stock or Share. 1914. 1914. Now. or Fall. 
Anglo-American pref. . . 108 103 1003 — 24 
Anglo-American def. ... ... 223 214 22] +13 


Direct United States are 6$ 64. 61 — 
Eastern ... n. 1304 122 128 +6 
Globe Telegraph and Trust 114 108 103 — 2 

Ditto pref. 123 114 103 —13 
Marconi e.c ... 19-16 18 li + 


Western’ ... .. .. .. 18 124 14 -+k 


The Home Railway Market has suffered a good deal from 


neglect, and from the uncertainty involved in the Govern- 
ment’s having taken over the railway business of the country. 
With no traffics to stimulate interest, and with the interim 
dividends last autumn on a scale that was slightly disappoint- 
ing, there has been little or nothing to infuse viel ine 
prices. A few spurts there have been, mostly very short. 
lived; and the depression is reflected in the price lists :— 


July 30, Dec. 31, 


Stock or Share. 1914. 1914. Now. Fall. 
Central London Ord. ... 80 76 7214 31 
Metropolitan ... ... .. 3M 311 241 7 

Ditto District ... 19 18 153 224 
Underground "A" .. 6/6 6/3 5/6 9d. 

Ditto Ord. ios 24 2 „ 13 2 

Ditto Income ... 83 80 77 3 


Mexican, Brazilian and Canadian securities have undergone 
remarkable developments, and not a few rapid changes during 
the yeur, the reasons for which are so thoroughly well known 
that it is superfluous to reiterate them. Brazilian Tractions, 
on balance, are 5 points down, on the year, after having been 
higher, as well as lower. Mexicans enjoyed a little favour 
when it seemed likely that President Wilson would recognise 
Carranza; but this was not followed up by definite action, and 
so most of the prices have sagged back, although not quite 
so low as they were before. A few prices are appended, to 
Which we add three or four of the home industrial group :— 


July 30, Dec. 3L, Rise or 


Stock. 1914. 1914. Now. Fall. 
Anglo-Arg. Trams 1st pref. ... 413-16 4} 4} — 8 
Brazil Tractions (u^ ium ae ODE 504 514 -5 
Mexican Light amd Power .. 414 3214 30 — 24 
Rio Tram. Ist mori... . 97 95 913 — Ji 
Babcock & Wilcox. 21 23 23 — 
Brit. Westinghouse pref. ... -111-16 115-16 115-16 — 
Castner Kellner Bik + digi ые оя 21 3 +} 


In the way of business, the market in manufacturing shares 
has "enjoyed" spasmodic activity— British Aluminium, for in- 
stance, and British Westinghouse preference, having been very 
prominent at various times. The rubber market is the best 


oll in the Stock Exchange, both as regards orders and firmness. 


of prices, which have been sustained by the strength of raw 
material and the promising outlook for the continuance of this 
condition; indeed, many people look for better prices still. 
And we may be i to express the devout hope that 
other markets will fulfil the same expectation in the period 
about to dawn, which determination, reselution and faith 


2916 already marked out as certain to prove a Happier New 
ear. 


` Babcock & Wilcox 


SHARE LIST OF ELECTRICAL COMPANIES 
Нома Ютлотйїштү Conramms. 


Price 
Dividend, Dec. 28, Rise or fall Yis 


Brompton Ordinary rg. 10 11 VT 46 18 4 
& 4o. б 7 por oant. Prof, .. oo : 1 - - : 0 
aring Cross nary ee ee i — 10 
do. do. do. Pref, oe 4 al жы 6 0 0 
do. do. Olty Pref, өө oe 8 == 110 0 
do. 4 о ee өө Фо ce 4 73 — b 3 1 
АС oe oo oo oo 6 4 = 6 17 8 
do. a Deb. ee өө oe ee *. 87 = 8 8 6 
City of London 9 191 — 111 
do. do. 6 cent, Pref, ee 6 11 == Ё 9 1 
do. do. Б еб. ee ee ее Б 100 -— 6 0 0 
do. do. 4$ Deb. oe ев 45 85 т, 6 6 0 
County of London eo ee ee ? 10 xS 1 9 0 
do. do. 6 per conb, Pref... 6 10} — 6111 
do. do, U в ee oe d Й po = 6 0 0 
do. do. and Deb. "ES ee 88 — 5 8 0 
Kensington Ordinary ee f ео eo 9 6 — q 10 0 
London Blectric.. .. .« 4 18 — 881 
do. do. 8 т cent, Pref, e? e 1 — 7 1 1 
do. do. 4 ob. ee ae ee 4 15 = 5 4 0 
Metropolitan oe ео ee oe 23 тт" 171 
do. r oant, Pref, ee 84 =» 6 0 0 
do, eb. ee ee oe 85 — 860 
до. Ре 4 ee e» ee 70 — 5 0 0 
84. James’ and Pall Mall ow eo 10 6+ — 800 
do. do, do. 1 percent: Pref. 7 6 — бї 4 
do. do. do. BÀ е ое ee B) 70 а A b :0 0 E 
South London. б 92 — 766 7 
South Metropolitan Pref, ve oe 1 1 == 6 1 0 : 
Westminster Ordinary... .. . 9 — ege г 
0. [^ Pref, өө eo ee t : 4 = 5 9 @ | 
‚ ; TELBOGRAPHS AND TELEPHONES, 
Anglo- Am. Tel. Pref, .. ce «„ 6 10 +} § 19 6 
do. De 0 oe ee ee 14 92 oT 6 lg 
Chile Telephone oe T ee B ба — 6 3 0 
Cuba Sub. Ord. .. ee "T T b B mE 6560 
da. Pre eo 0 0 ве oe 10 % pem 6 18 4 
Dastern Extension e 5, 5 7 194 — 6 8 0 
do. 4 в oe oe 4 80 — 6 6 8 
Bastrn Tel. Ord... .. «se oo 7 128 — 0 40 
е zt 84 Рге 6 ee oe oe 84 66 == 5 6 0 
do. . 4 De [] ee ee ee é 8l == 4 19 0 
Globe Tel. and T. Ord. ee ee ee 6 е 1 — < n i 
do. Pre о өө ee ee 6 1 — 6 15 ё 
Gt, Northern Tel, ee oe ee 29 — eut 
do-Buropean n . q 18 48 xd — 615 4 
Marconi se ee ee ee T 10 Ag m b 6 3 
New York Tel. 4). oe oe ee 4 101 — 491 
Oriental Telephone Ord, s ee 10 1 — 563 
do. Pret. ee ee 6 -— 6 11 | 
Tel. Bgypt Deb. se soe ee ee [^] 80 — 5 0 9 
United R. Piate Tel, oe ee ee 8 i 6 — 4 13 Б 
` do. Өө Ф ee ee 6 42 — $ || 1 
West India and Pan. ee de ee 1 1 шам 8 17 9 
Western Telegraph T T eo 1 138 — % 7 0 
0. Deb. ee ee 4 T 80 == 6 0 6 
Homs Rans, 
Central London, Ord. Assented .. 6 33 — 5 10 6 
Metropolitan „ us Se: we Hd — 6 10 
Caden a рш ee ee ее Мр a + i M 
i Pip 0 Ordinary ee ар 
0. do, ^ A " ee eo Nil on -—— Nil 
do. do. Income oe 6 7" — 18 17 6 
Fonnten Taams, ёо, ° 
` Adelaide Вар. б cent. Pref, e 6 6 - 600 
Aus ye 6 Deb. P Pret, ee 6 a 71 iu { 
. Anglo-Arg. Trams, First А - 4 + 
do, ind Pref, PX ee a Bå un ! 17 j 
do. 4 Deb. oe oe 4 75 — Ó 68 
do. Deb. eo " se 43 7 map 6H 9 
— do. 6 e ee oe 6 81 — 640 
Brazil Tractions .. .. æ. 8 61 —1 6180 
Bombay Bleotrioc Pref. ee ee AX 6 10} — b 19 1 
do. tà Deb. ee ee 4 85 т 6 8 0 
British Columbia Elec, Rly. Pice, .. 5 60 — 868 
do, do. Preferred. 40 — Nil 
do. do. Deferred — 40 — Nil 
do. do. Deb. 8 i 64 — 6 12 10 
Mexico Trams ав ar E 42 — Nil 
do, 5 percent, Bonds .. — 49 — Nil 
‚ до. 6 percent, Bonds .. — 68 — Nil 
Mexican Light Common  .. Nil 80 — Nil 
do, Pref. ee ee эе Nil ү 43 P ш 
do, 1st Bonds ео eo == 47 + 1 Ж 


"Ic mM +h #0 

British Aluminium Ord, ee e» * ~ 9270 — 4 90 

до. Pref, eo [I 6 18/- TT eu : 

British Insulated Ord, .. -. 16 104 = a 

O. о со ee ee - 

British Westinghouse Frei... 7 — 140 
4e. 1 Deb... . Ж 37 2o d! 
do. 6 p. lien eo еә ee 6 101 a de 0 

Callenders .. ae we a ee 15 1 = Ц i 
do, бїр. ... .. б 4 = LE 
do. Ө o 0 90 = 131 

Castner-Kellner .. #5 T „ W 8 = 6 1 

dison & Swan, $8 % .. -.. Nil 95 — aL 
do. do. огур ee oe Nil 1 xd K 1 
do. do. 4 Deb. ee ee oe 4 6i — 6 б i 
do. do. b 96 Deb. ee oo 6 60 T 8 il { 

Electric Oonstruction .. .. .. 6 14 - 8 Li 
do. do. Pref, oe ee q 19/9 Ez 1 8 1 

Geo. Elec, Pref, eo eo eo ee 6 j T M. [| 
nley 4 ee oe ee еа ee 90 18 кё 6 $ 8 
do (Dei c 2 n 4 и 2 QU 

Indis-Rubber =... o No 10 tà "Bi 

Telegraph Con, ee ee eo эе 20 sit = 


* Allowance made for dividends being paid free of inocmms · tax. 


Patents and Alien Enemies,—Application has be 
made to the Board of Trade for a licence in respect of Pate 
No. 15,128/11, granted to Siemens & Haleke A.-G., for шали 
peroxide anodes, by the Reftactory Zinc Ore Treatment Oo. 
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CONTROL GEAR FOR ELECTRIC LIFTS. 


— . 


By ARTHUR L. HAWES. 


THE switchgear employed for the control of electrically- 


driven lifts is equally as important as the driving mechan- - 
ism, although by some it receives very secondary considera- 


tion, so much so that often very unsatisfactory control gear 
is installed, resulting in endless trouble. 

As the success or otherwise of an electric lift depends to 
a large extent on the control gear, no doubt а hrief descrip- 
tion of modern types, together with various methods of 
control, will be of interest. | 

A successful controller must operate the lift under all con- 
ditions of loading smoothly and without jerks (especially 
where passengers are carried); this will have the two-fold 
effect of reducing shocks to the machinery and discomfort 
to the passengers. The main essentials in the control gear 
are :—(1) Reliability; (2) Incombustibility; (3) Acces- 
sibility ; (4) Mechanical strength. 

In most cases the control gear is fixed where it cannot 
easily be seen, and is often only visited when a breakdown 
ocours, hence too much stress cannot be laid on the first- 
mentioned essential. All contacts should have large areas 
(face to face, not of the knife type), with one contact of 
carbon and the other copper, both easily renewable; this 
combination prevents to a great extent burning of the con- 
tacts, and in a well-designed controller the carbon takes 
practically all the wear and tear due to arcing, ard the 
whole can easily be replaced at a cost of a few shillings. 

All breaks and clearances should have an ample margin, 
and the main current-breaking contacts, if for direct 
current, should be protected by means of a magnetic blow- 
out, as this minimises the formation of an arc and lengthens 
considerably the life of the contacts; all bolts and screws 
should be fitted with spring or locking washers to prevent 
them working loose due to vibration, and if iron or steel is 
used for working parts subjected to the atmosphere, they 


should be nickel or copper-plated to prevent trouble due to . 


rust, particularly the plungers of solenoids ; where dash-pots 
are used, these should in all cases be easily and effectively 
adjustable to alter the rate of cutting out the resistance and 
to accommodate the class of oil available. 


The insulation, where possible, should be of mica or 


porpelain ; most other forms rapidly deteriorate, especially in 
a damp or tropical climate. о 

The resistances should be amply rated, especially on 
multi-speed controllers, so that they cannot be damaged if 


run for long periods with the resistance in circuit; the resist- _ 


ance units should be easily renewable, cast grids or wire 
nets form a very good arrangement, or, better still, large 
porcelain bobbins suitably grooved to hold the wire; this 
type of unit will stand greater overloads than the others 
mentioned owing to the large mass of porcelain, which 
rapidly absorbs and dissipates the heat from the wire. 

The internal connections should as far as possible be made 
of bare copper; where insulation is required this can consist 
of insulating beads threaded on to the wire, and, finally, 
contacts and all wearing parts should be easily accessible 
without dismantling the controller. 

The starting rheostat should have a large number of 
steps, and the resistance should be graded in geometrical 
progression so that the current peaks will be equal when the 
brash passes from contact to contact ; it should also be of 
such a value as to allow of rapid acceleration of the motor 
with a minimum starting current, the latter being about 
100 рег cent. to 170 per cent. of full load running current. 

The above remarks apply equally to the auxiliary 
switches, push buttons, relays and car switches, &c., as 
these are often the most troublesome ; the general practice is 
now to arrange all car switches with a spring return to the 
* off " position when the handle is released, with removable 
handle and renewable contacts; car switches are generally 
a great source of trouble, and too much stress cannot be 
laid on the necessity of making them robust both mechanic- 
ally and electrically. Push buttons have a nasty habit of 
sticking, and to obviate this all contacts should be face to 
face, and all plungers should be of porcelain or ebonite ; fibre 
should not be used, as this is a constant source of trouble 


in damp atmospheres owing to its absorbing moisture, 
swelling and often causing leakage and shocks. 

Where solenoids or magnets are used, it is always advis- 
able to arrange that these are capable of working across the 
full voltage to obviate the use of cooling coila and their often 
troublesome switches, this being now quite possible by the 
patented systems of machine winding carried out by one or 
two firms. Special attention should be paid to solenoids 
for use on an alternating-current circuit ; these should be of 
the best possible design, otherwise trouble will arise due 
to sticking of the plungers, with consequent over-heating 
and burning cut of the windings. 

In the general construction of lift control gear small neat 
castings or drop forgings are, generally speaking, better than 
stampings, as the latter tend to make a flimsy construction 
unable to stand up to the work required of them. There 
are certain parts which it is necessary to design from a 
mechanical rather than an electrical point of view, parti- 
cularly the reversing switches of rope-operated controllers ; 
the type at present in general use is by no means satis- 
factory. These should be amply strong and provided with 
definite mechanical stops to relieve the switch levers or 
blades of all pressure. 

The systems of control generally used are given below ; 
these by no means cover the whole field, inasmuch as nearly 
every lift maker has some special system of his own, which is 
really a means to a'tain a common end. 

1. Hand rope. | 

2. Car switch. 

3. Semi-automatic push button, 
* Stop.” | 

4. Fall automatic push-button call from landings and 
direct from the cage. | - 

5. Fall automatic push-button call and direct from both 


“Up,” * Down," 


' landings and cage. ; 


The above are all arranged for one speed, except (2) 
which if used on p. 0. circuits, can be arranged for two 
or three speeds with little trouble; this is an advantage 


with high-speed passenger lifts. : 

To obtain the greatest possible protection against damage 
to the lift, the following interlocks or safety devices should 
be incorporated :— 


1. The up and down direction solenoids should be 


interlocked so that it is impossible to operate both at the 


same time, even if both up and down buttons are pressed 
simultaneously. | 
2. If the lift stops either by the controller or failure of 


the current, it must not be possible to start it again until 


the armature or rotor resistance, aa the case may be, is 
reinserted. | 

3. In push-button systems the first operator to have the 
preference, all other points of operation being dead until the : 
journey is completed. 

4. Means to cut off the current when the cage reaches 
the top or bottom floor levels, a mechanical knock cff being 
fitted to the car switch to bring it to the off position, or 
a limit switch in the control circuit operated by a tappet 
on the cage where the push-button system is used. 

5. Means to cut off the main supply of current to the 
motor in the event of over-travel of the cage, this consist- 
ing of a switch in the main circuit operated in a similar 
manner to the above push-button limit switches. 

6. In order to assist in stopping the lift in the. shortest 
possible time and accurately at the floor level after switch- 
ing off, the controllr may be arranged to connect the 
armature across a resistance, the momentum of the arma- 
ture driving it as a generator and so forming a dynamic 
brake ; this can be arranged so as to have no detrimental 
effect on the motor or controller. | | 

7. Fall protection to the passengers by fitting all 
entrances to the lift with folding or sliding doors or col- 
lapsible gates, each fitted with an automatic electro- 
mechanical lock, so arranged that the circuit to the con- 
troller is broken except all gates are closed and locked, and 
so as to prevent any gate being opened except the cage 
is opposite to the same. 

With hand-rope control the main reversing switch is 
operated by two ropes, one of which can pass through the 
landings and the other through the cage, thus making the 
lift operative from all points; this system is usually 
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limited to one fixed speed, that is, there is no intermediate 
running speed between start and full speed. 

Car-switch control is similar to the above, except that 
the main reveraing switch is operated by two solenoids, the 
final connection being made by means of a two-way switch 
in the cage, this being the only point where the lift can be 
er this system can be arranged in various ways as 
under : — | 

(a) Single speed as described for hand-rope control. 

(^) Two or three speeds obtained by connecting a resist- 
ance across the armature to obtain the low speeds ; this is 
very effective, and also has the advantage that it will act as 
a dynamic brake if there is any increase in the speed of the 
motor above the normal. 

The push-button systems are generally arranged for 
single speed, although it is possible to arrange them for 
multi-speed, but the control gear becomes so much more 
complicated that no real advantage is gained ; the most 
common systems are :— ° 

(a) Semi-automatic—the same as the single speed 
car-switch system, except that three push buttons, marked 
* Up," * Down,” “Stop,” replace the car switch, with a 
similar set on each landing connected in parallel ; on press- 
ing the button the lift continues to run until the stop 
button is depressed ; or this can be arranged in the reverse 
way, so that the lift will continue to run only whilst the 
button is depressed. 


The above systems of control are obtained with alter. 
nating current, one, two or three-phase, but using one speed 
in all cases. 


THE NEW PLANT OF THE CHINA LIGHT 
AND POWER CO., LTD. 


THE existing power station of the China Light and Power 
Co., Ltd., of Hong-Kong, China, is situated at Kowloon, 
and contains gas-engine-driven generators operating on 
suction gas. The necessity for increasing the output of the 
station to cope with the growing demand for electricity for 
power and lighting purposes in Hong-Kong led the 
managers of the company, Messrs. Shewan, Tomes & Co., 
to consider the type of prime mover most suitable for 
driving the new generators. After carefully considering the 
relative merits of gas-engine and steam-tarbine-driven 
generators, the company, in conjunction with their con- 
sulting engineer, Mr. Conrad Mendham, decided in favour 
of turbo-generators, and contracts were entered into with 
the British Thomson-Houston Co, Ltd., for the supply oí 
the generating plant and switchgear, and with Messrs. 
Babcock & Wilcox for the boiler plant. 

This generating plant consists of two high-pressure, 


B.T.H..CuRTIs TURBINE SET SUPPLIED TO THE CHINA LIGHT AND POWER Co., HoNxd-KONd. 


(b) Full-automatic “Call” system. This is very much 
used, and consists of a call button on each landing, which when 
depressed operates the controller through a relay; the lift 
then starts and continues to run until it trips a floor-finding 
switch in the particular relay circuit in which the depressed 
button is connected, thus breaking the circuit and stopping 
the lift. The passenger on entering the cage finds a set of 
buttons numbered to correspond with the various floors ; on 
pressing the required button, the lift starts, travels to and 
stops at the desired floor automatically, the operation being 
the same as when calling the lift. 

(r) À modification of the above system consists of 
replacing the call buttons on the landings, with a set similar 
to those in the cage ; this enables the lift to be called from, 
or dispatched to, any floor from any operating point without 
any person actually travelling in the cage. This system is 
both expensive and complicated, and, therefore, seldom used, 
as in most cases systems (a) and (%) are found to provide all 
that is required. 

With all these systems af push-button control it is neces- 
sary to provide an interlock between the cage and landing 
push buttons, to prevent operation of the lift at more than 
one point simultaneously ; this is generally carried out by 
fixing the cage floor on springs, and fitting underneath a 
small switch connected in the landing-buttons’ circuit ; when 
a person enters the cage the floor is depressed, opening the 
switch underneath, and so rendering the landing-buttons 
inoperative. 


three-phase, 60-cycle, B.T.H.-Curtis turbo-alternators, rated 
at 937 k. v. A., 2,200 volts, at 80 per cent. power factor. 
These machines are provided with direct-coupled excilers, 
and designed to run at 3,600 R. P.. when supplied with 
steam at 180 lb. per sq. in. gauge pressure, superhea 

160° F., and exhausting into a vacuum of 27} to 28 inches. 
The turbines are three-stage machines, and the sets are 
each capable of maintaining an output of 1,170 K. V. A. for 
two hours. The alternators are designed to operate ш 
conjunction with a Tirrill regulator which will maintain а 
constant voltage within 1 per cent. of normal, under all 
conditions of load and power factor. i 

Air filters are provided, by means of which the cooling 
air drawn through the windings of the alternators for 
ventilating purposes is thoroughly cleansed of dust, thus 
avoiding the necessity of periodically dismantling the 
machines for cleaning purposes. 

To enable the performance of either turbine to be deter- 
mined at any time, a Lea recorder, fitted with an integrating 
attachment, is being supplied. | 

A nine-panel white-marble switchboard, fitted with all 
the usual operating gear and instrumente, is being installed 
to control the output of the turbo-generators. To facilitate 
the handling of the load, a duplicate set of bus-bars 5 
provided, and special barriers are being fitted between the 
panels, enabling the operator to work in complete safety 
behind any panel after having opened the isolating switches 
A swing panel, mounted at the end of the switchboard. 
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carries the usual synchronising voltmeters and synchronism 
indicator. 

The boiler plant comprises three Babcock & Wilcox 
boilers having integral superheaters and chain-grate stokers, 
each boiler being capable of evaporating 9,000 lb. of water 
per hour from hot feed into steam at 190 lb. per sq. in. 
pressure, superheated 200° F. Economisers are employed 
to utilise the heat from the waste gases, and the necessary 
draught is produced by means of a fan discharging into a 
self-supporting chimney. 

The condensing plant is of the surface type, and arranged 
for installing immediate!y below the turbines. Each con- 
denser has a cooling surface of 1,650 sq. ft., and is equipped 
with rotary-type motor-driven pumps, the cooling water 
being drawn from the sea through a double set of tuction 
mains. The circulating pumps are so arranged that they 
can feed into either condenser, as may best suit the require- 
ments of the moment. 

The inlet ends of the suction mains are provided with 
the necessary fl ip-valves and strainers, бич experience shows 
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that the latter do not prevent the nuclei of small shell-fish, 
shrimps, &c., from getting into the circulating pipe. In 
time these nuclei develop, and the precaution has therefore 
been taken of providing special shrimp-catchers in the 
generating station. 

The largest consumers of power from this station are the 
Hong-Kong and Whampoa Docks, who take a bulk supply 
which is led to their premises through a three-core under- 
ground cable. This supply is at 2,200 volte, and the out- 
going feeder is controlled by suitable distributing panels 
installed in the main station. The plant installel in the 
Hong-Kong and Whampoa Ducks was also supplied by the 
British Thomson-Houston Co., Ltd., and consists of two 
350-KW., 250-volt, 900-R. P., six-phase, 60-cycle rotary 
converters, with the necessary step-down transformers and 
control gear. The latter comprises in each case one high- 
tens on A. C. panel, one low-tension a.c. panel, and one 
direct-current control panel. The rotary converters are 
equipped with self-synchronising starting motors, reducing 
the operation of these machines to the simplest possible form. 

We are indebted to the British Thomson-Houston Co., 
Ltd., for the foregoing particulars and accompanying views. 


THE MAGNETIC TESTING OF. BARS. 


By ALBERT CAMPBELL, B. A., A.M.LE.E., AND 
D. W. DYE, B.Sc. 


(FROM THE NATIONAL PHYSICAL LABORATORY.) 


(Abstract of Communication to the INSTITUTION OF ELECTRICAL 
ENGINEERS.) >” 


For the accurate testing of magnetic materials, until recently 
it has been the usual practice to employ a uniformly mag- 
netised. test-piece, the condition of uniformity being ensured 
by using a closed magnetic circuit of ring form. is ring 
form is somewhat difficult to construct, it necessitates rather 
laborious winding of coils on each specimen, and, unless rings 
of rather large diameter are used, it is not suitable for high 
values of the magnetisation. For this reason all kinds of 
methods have been rotae and used for the ek ag e 
material in the form of bars, whether straight or curved. е 
main difficulties in all these methods have been (1) to obtain 
uniformity of magnetisation all along the specimen, and (2) 
to determine the true value of the magnetising field н which 
produces this desirable result. As a rule it has been the 
custom to complete the magnetic circuit as well as possible 
by a yoke or yokes, and to deduce the mean value of н from 
the number of applied ampere-turns; the unavoidable mag- 
netic leakage, however, is apt to introduce considerable error 
in the determination of the н, 

These difficulties will be avoided if we can find a method 
for the direct measurement of the H at any portion of the 
bar. The н is equal to the flux density in the air at the 
surface of the portion dealt with, and can be determined by 
means of.a emall search coil placed very close to the surface 
of the iron, the axis of the coil being parallel to that surface 
and in the direction of H. 

The coils we have used in the National Physical Laboratory 
are of various designs, aceording to the form of the specimen 
to be tested, some being differential (circular. or rectangular) 
and others single and usually very flat. 


Fia..2. 


Fia. 1. 


In all cases it is desirable that. the whole of the eflective 
area of the coil shall be as near to the surface of the iron as 
possible, otherwise the value of H obtained may not be the 
true field acting on the iron. It is important to know the 
rate of variation near the surface, in order to be able to 
estimate with what degree of accuracy the search coil reading 
gives the true value of H at the surface. For this purpose, 
in May, 1913, we adopted the expedient of winding a third 
coil (c) over two (differential) coils (a and b). By oppos- 
ing coils b and c an outer differential coil is formed with an 
annular area farther from the iron surface than that between 
a and b. A comparison of the values of H obtained with the 
inner and outer annular coils gives a measure of the radial 
rate of variation of H. 

Dr. E. Gumlich has improved on this arrangement by add- 
ing a fourth coil, so as to obtain a still better idea of the 
variation of н with the distance from the iron surface. 

When the cross-section of the iron rod is small it is essential 
to wind the differential coils with extremely thin wire, во as 


{о keep very close to the iron and yet have the product, (No. 


of turns) X (difference area), sufficiently great for good sen- 
sitivity. With enamelled wire of 0.07 mm. diameter (diameter 
of copper, 0.06 mm.), 1,000 turns can be got into a winding 
space of about 6 sq. mm. AN ; 

The flat search coils are wound on thin plates of insulating 
material For the emaller coils thin plates of glass (0.8 mm. 
thick) with ground edges form very convenient cores. The 
turns, which may be in severa] layers, are held in place by a 
winding of silk thread across them, the whole being made 
solid by paraffin wax or varnish. Semi-circular coils are 
wound on flat paper cores, well varnished with cellulose 
acetate enamel, bent round into tunnel shape and allowed to 
dry hard. 

For search coils used to measure H, in general it is only 
necessary to know two constants of the coil, namely, its 
resistance and Nes, the product of the number of turns and 
the mean area. For coils by which the total flux (Ф) is 
measured, we need only know No; if B is to be determined, s 
should also be known. The number of turns is usually 
counted when the coil is being wound. In differential coile it 
is absolutely essential that the inner and outer coils shall have 
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exactly equal numbers of turns. Sometimes the mean area 


can be deduced with accuracy from the dimensions of the 


coil, but as a rule it is best to determine the Nes by placing 
the coil in a known magnetic field or by determining the 
mutual inductance between the coil and a suitably wound 
solenoid or other standard coil. 

When either B or H is measured by the help of a search coil, 
the simplest procedure is to observe the throw on a calibrated 
ballistic galvanometer when the B (or H) is either reduced to 
zero or reversed. 

In the original form of Ewing and Low’s Isthmus method 
rather elaborate coned pole-pieces are required, with accurate 
mechanism by which the test-bar along with these pole-pieces 
can be quickly turned end for end in a strong magnetic field. 
A much simpler system, shown in fig. 1, was found to be quite 
satisfactory. Instead of the cones, thick soft-iron disks Е and 
F form the pole-pieces, and these do not touch the magnet 
poles, but are separated from them by small air-gaps (1 or 2 
mm. distance). The test-piece D is fitted into central holes in 
the flat pole-pieces, which are clamped in an independent 
frame so that they can be removed together from between the 


the iron and the area of the search coil for B is considerable, 
and this necessitates a large correction on the observed value 
of B. If s = area of iron, s, = search coil area not occupied 
by iron, then True b = Observed B — н s/s. The correction 
increases in. proportion to H. To avoid the trouble of applying 
this varying correction to each observation, we have found it 
convenient to eliminate the term н з; /s by means of a com- 
pensating device consisting of a small mutual inductometer 
arranged with its primary coil in series with the magnetising 
circuit of the magnet, and its secondary coil connected in 
9 Mon to the search coil for B, in the ballistic galvanometer 
circuit. 

The apparatus can be used, not only for the determination 
of permeability curves, but also for hysteresis loops, including 
the remanence and coercive field. The remanent magnetism 
of the electromagnet, although it makes its appearance, does 
not introduce any errors, since the true values of H are given 
by the search coils. 

The determination of the remanence and coercive field is 
most important for hardened steel used for permanent 


Magnet steel (chilled): Tungsten 3.3 per cent., carbon 

0.75 per cent. 

Invar: Iron 74 per cent., nickel 36 per cent. 
Nickel, electrolytic : Ni 98.8 per cent., Fe 0.6 per cent., 
0.2 per cent., Mn 0.3 per cent. | 

Nickel steel: Ni 19.9 per cent., C 0.41 per cent., Mn 0.96 

per cent. м 
poles. Instead of reversing the direction of the test-piece, the 
magnet is so designed as to allow quick reversal of the mag- 
netic field. It consists (fig. 2) of a well laminated iron core 
of nearly square section (8 cm. X 7 cm.) formed of ring 
stampings of about 22 cra. mean diameter, the polar air-gap 
a b being about 8 cm. across. The winding consists of about 
1,000 turns of copper wire of 2 mm. diameter (No. 14 S. W.G.), 
with a total resistance of about 2.2 ohms. ^ 

The whole construction is extremely simple; the laminated 
magnet had not been epecially Зонапес for the purpose. The 
entire absence of fitted or clamped magnetic joints is a dis- 
tinct advantage from the point of view of construction, and 
appears to have no disturbing effect in the tests, although the 
presence of the outer air-gaps lowers somewhat the maximum 
H obtainable in the central gap. : 

The men tested is in the form either of a rod 7 cm. 
long and 0.5 cm. in diameter, or an equivalent bundle of strips 
or wires. It does not seem essential that the strips should be 
so closely packed as nearly to fill the holes in the pole-pieces, 
for, when the section of the bundle is reduced by 50 per cent. 
by removing some of the strips, the total observed reduction 
in permeability is only of the order of 1 per cent. From 
н = 1,000 up to н = 3,000, rods shorter than 7 cm. gave satis- 
factory results so long as they entered the holes in the pole- 
pieces to a depth of at least 0.5 cm. 

With such a large electro-magnet, when the current is 
suddenly reversed, in the worst case the current reaches 99.3 
per cent. of its full value 0.5 second after the circuit is closed. 
With a ballistic galvanometer of 8 seconds’ complete period 
the possible errors due to this cause appeared to be practically 
negligible. 

At the middle point of the test-rod is placed a small ebonite 
bobbin with an inner winding of 40 turns for measuring B, 
and three outer coils of 400 turns each, used differentially as 
already described, for determining m. These coils are of 
enamelled copper wire of 0.06 mm. diameter (No. 46 S.W.G.), 
with an axial length of 4 mm., the mean diameters of the 
inner and outer annuluses being 6 mm. and 12 mm. res- 
pectively: From the results of a large number of experiments 
with various materials it has been proved that the magnetic 
field round the central portion of the rod is wonderfully 
uniform from H = 150 up to H = 3,000. 

With rods of small section, and more particularly with small 
bundles of strip, the difference between the cross-section of 


Fic. 4. 


magnets, and here the tests must be made with high values 
Of Hmax. (say 400 to 500). In determining the coercive force 
corresponding to a high value of Hmax., the galvanometer 
throw measuring the coercive force (Ho) is usually small 
compared with the throw due to Hmax., and it becomes rather 
difficult to read the small throw with sufficient accuracy. In 
order to increase the accuracy, one way is to raise the sensi- 
tivity of the galvanometer and to balance out accurately the 
complete throw from + Hmax. to — Hmax by the help of an 
adjustable mutual inductance connected similarly to that 
described above for the correction of B. 

In fig. 8 are given a number of H-B curves obtained by the 
apparatus already described, the samples being in the form 
of thin rods or bundles of strips. As will be seen, most of the 
inaterials are of interest from a practical point of view. 

The lowest curve in the diagram is the straight line for. air 

(permeability = 1). All the other curves ultimately tend to 
become parallel to the air line as the magnetisation is in- 
creased, close parallelism indicating that the material has 
reached the condition of magnetic saturation. 
In the apparatus already described the main disadvantage 
is that the rods tested must be of small diameter. For testing 
round rods up to 2.5 em. in diameter the authors have cor- 
structed a special apparatus of a type somewhat similar to 
Gumlich’s most recent design. The general arrangement is 
shown in fig. 4. 

‘The test rod А, surrounded by a bobbin wound with a 
magnetising coil c, is clamped, by the help of suitably bored 
iron end-pieces EE, between the two circular yokes ҮҮ. FF 
are pieces of hard wood to equalise the pressures. (For bars 
of rectangular section the end pieces EE are not bored, but 
merely faced flat.) In order to increase the uniformity of the 
magnetising field near the middle part of the central bobbin, 
there are two additional magmetising coils K к, and the yokes 
also are wound with coils with their turns somewhat crowded 
towards each of the magnetic joints. “All of the magnetising 
coils are in series. The central solenoid has 950 turns of No. 
16 S.W.G. wire (1.63 mm, diameter), coils K K 150 turns each, 


‚апа the yokes a total of 200 turns. A current of 12 amperes 


gives H = about 1,000. 

_ Experiments showed that the additional windings greatly 
improved the radial uniformity of H at the middle of the bar 
for the range H = 50 to 150, but slightly decreased the unifor- 
mity at higher ranges (н = 400). On the whole, the average 
improvement is satisfactory, and appears to exclude errors 
greater than 1 per cent. Without further precautions the 
apparatus should not be used for permeability tests with 
values of H below 30. The H and B search coils are on à 
small bobbin P at the middle part of the test bar. Fora 

of 1.25 em. diameter each annular н coil has 1,800 turns, the 
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innermost coil being at a mean radial distance of about 2.5 
mm. from the eurface of the iron. With bars of rectangular 
section flat search coils are used, which have the advantage of 
getting much closer to the iron surface (mean distance = about 
1.5 mm.); two coils in series may be used, one on each side of 
the bar. The authors have also made satisfactory teste on 
rectangular bars of magnet steel in a short solenoid (22 cm. 
long) heavily wound and without any yoke. Very good unifor- 
mity of H can be ensured by extending the effective length of 
the bar by butting against its ends two soft-iron bars about 
20 cm. in length. | : 

In all the methods in which the н search coils are kept in 
a fixed position with regard to the iron, the throws on the 
galvanometer can only determine changes in н and not 
(directly) the absolute values. These values can be deter- 
mined by pulling the search coil (where possible) quickly out 
of the field. In general it is difficult to do this, and, even 
when it is possible, a double throw of the galvanometer may 
occur, which vitiates the accuracy of the test. 

A much better way is to mount a flat search coil so that 
it can be rotated in a plane parallel to the direction of н 
(i.e., usually parallel to the surface of the iron). It can then 
be quickly reversed in position (turning through 180 deg.), 
and, when calibrated in a known magnetic field, will give 
directly the absolute value of H at any moment. The mount- 
ing of a very narrow reversible coil of this kind is shown in 

g. 5. 
` The search coil c is mounted in a thin pulley (5 mm, thick) 
which can turn in a cell of ebonite with a thin German-silver 
cheek (ее) иш the second bearing. Two threads from 
the pulley (one of which can be fastened to a spring if 
desired) allow the coil to be reversed from the outside. Adjust- 
able stops, not shown, limit the turning to 180 deg. 

Teste on bars of magnetic steel by this method are in agree- 
ment with the results given by fixed search coils. The method 
is the eimplest and most straightforward that we have tried.* 

In ptactice it is desirable to be able to test curved as well 


as straight bars; for example, the magnets of horse-shoe form 


used in magnetos. If the curvature is not too great, the E 
at any part may be measured by means of search coils near 
the surface, as already described. For the horse-shoe magnets, 
flat search coile are tied (inside and outside) at the middle of 
the bend, and over the whole are elipped five or more mag- 
netising coils. 

The essential feature of all the foregoing methode is that 
the value of the magnetieing H is not calculated from the 
somewhat indefinite length of the magnetic circuit and the 
ampere-turns, but is directly measured by the help of a 
search coil placed as near as poseible to the surface of the iron. 


ELECTRIC LIFTS. 


A paper on this subject, from which we extract the following 
notes, was read by Mr. H. MARRTAT at a recent meeting of the 
ASSOCIATION OF SUPERVISING ELECTRICIANS. The author points 
out that though goods lifts are frequently regarded as an 
inferior class of contrivance, it is only in service lifts wherein 
по person can possibly travel, that the factor of safety in 
respect of strength of materials and number of safety devices 
can be reduced justifiably below the standard maintained for 
passenger lifts. No form of notice or warning is sufficient to 
prevent a man risking his life if it will save him a little stair 
or ladder work. 

The two main t of lift are sheave-driven and drum- 
driven respectively. In favour of sheave driving, Mr. Marryat 
advances the possibility of using more ropes, and hence 
smaller Topes than can be accommodated conveniently on 
drums. The rope of emailer diameter and the larger diameter 
to which it is bent on sheaves, as compared with drums, give 
longer rope life, and the speaker cited ropes still in use on 
sheave lifta after 15 years’ service, whereas drum-driven ropes 
lasted only three years under similar conditions. A most 
important advantage of sheave driving is that in the event of 
over-running, the rope tension is relieved and the sheave 
slips under the ropes without doing much damage. With 
drum drive something must break, since the ropes are driven 
positively; to reduce the risk extra safety devices are needed, 
and these introduce further possibilities of trouble. 

The most favourable arrangement is to place the driving 
poar at the top of the well and use a sheave just spanning 
diametrically) the distance between car and counterweight 
centres, without the use of leading wheels. To prevent trans- 
mission of noise throughout the building, the bed-plate of 
the gear should be heavy and stif, and the whole mounted 
on girders isolated by rubber blocks. A double ceiling, with 
asbestos or slag packing, may be used over the well. Archi- 
tects frequently make the erection and maintenance of an 
efficient and reliable lift most difficult by neglecting to consult 
engineers as to the head room and pit depth required in the 
well. Lift wells should preferably be enclosed from floor to 
ceiling on each landing. In any case this should be done on 


* Many years ago Ayrton and Mather introduced “trigger” i 
coils which turned quickly through 180 deg. for the purpose 
of measuring flux densities in air. 


the counterweight eide. Several decorators have been decapi- 
tated by the counterweight when working over the top of a 
7-ft. enclosure. | 

Manufacturers of lifts generally counterbalance the weight 
of car and attendant, plus 40 per cent. of the maximum load 
to be carried, but by examining the actual conditions of work- 
ing when the lift has been placed in commission, 50 per cent. 
or greater energy economy can frequently be effected by 
altering the counterweight. The energy required to start 
and accelerate exceeds that required to raise a well-balanced 
lift, hence marked economy can be effected by using auto- 
inatic lifts or by employing skilled attendants who will bring 
the car to the correct floor level at the first attempt. Mr. 
Marryat finds that modern electric lifte cost for energy about 
one-tenth the water bill of an equivalent hydraulic lift; and 
in Westminster it is found that 50 electric lifte average only 
1,060 unite energy consumption (each) per annum. Even а 
completely automatic electric lif& costs not more to maintain 
than an hydraulic one, and it saves the attendani's ealary, 
which is about five times the total maintenance cost. Rope 
renewals form the most expensive part of. the upkeep of a 
good lift, and the labour of fitting costs about as much as the 
ropes themselves, hence it is wise to use the best material 
available. Top-gear needs only one-third the length of ro 
that is required if the gear be fixed at the foot of the well. 
The stranding found most satisfactory for all-round lift work 
is 6/19 laid round a hemp core; 6/24 and 6/30 wear through 
more quickly, but the greater flexibility is valuable where 
small sheaves or drums are used. For a set of four ropes a 
breaking strain of six times full load on each rope may be 
allowed; and for two ropes, a similar margin of seven times. 

Compound-wound motors with 10 or 15 per cent. of series turns 
should be used for lift driving, rated for intermittent work. The 
rated motor horse-power should be about 23 times the net 
value given Бу. (lb. out-of-balance, fully loaded) х (lift ft. 
per min. /33.000) When a worm wheel is used consisting of 
a phosphor-bronze or gunmetal rim on a cast-iron centre, it 
is vital that the two parts be thoroughly secured; if the rim 
comes adrift, or if its teeth wear to stripping point due to 
defective supervision, all safety devices are cut out except the 
dog grips on the car, and these cannot operate since the 
ropes remain taut. | 

fety gear can and should be used to a greater extent on 
electric lifts than on any other type. It must guard against 
disaster due to broken ropes or over-running at either end 
of the well, and it must avert the consequences of human 
carelessness, folly and mischief. | 

About 90 per cent. of lift accidente are due to there bein 
no car gate or inadequate gate locks. А car gate shoul 
always be provided, and in all cases it is desirable, and in 
automatic lifts it 1s imperative, that electric gate-locks be 
used of such construction that the lift cannot be used till all 
gates are electrically and mechanically locked, and no gate 
can be opened except that opposite the floor at which the lift 
is standing. A really good lock should not allow the door to 
open if it be pulled at the moment when the car is passin 
in ite travel up or down the building. Unless gates are self- 
closing, а messenger has constantly to run up and down 
rectifying the omissions of careless passengers; the econom 
of an automatic lift is then mostly sacrificed. Gates whic 
will close certainly and without banging can best be built on 
the Continental hinged door principle. Two 15 in. centre- 
closing panels can be opened inwards with little inconveni- 
ence in even a crowded car. 

The points requiring special attention in lift inspection are : 
(1) Adequate lighting by day and night; (2) locking of all 
gates imperative before the lift can be started; (3) security 
of locks at all times and under all conditions during working; 
(1) sufficiency of brake power and effective action of limit 
switches which should not, however, be reached under ordi- 
nary к conditions; (5) adequacy of enclosure. It is 
highly desirable that all safety devices tested periodically ; 
they should not be left idle or ill-tended from the time they 
are installed to the moment they are supposed to act. The 
duties of maintenance contractors include testing all safety 
devices and watching wear in all parts. 

After the war we may expect a period of great constructive 
advancement marked, in the lift world, by the perfecting of con- 
troller design, simplification of the automatic lift, and co- 
рч between architects and engineers to effect standardi- 
sation. 


THE DESIGN OF HIGH-PRESSURE 
DISTRIBUTION SYSTEMS. 


Br J. R. BEARD, M. Sc., A. M. I. E. E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, December, 1915.) 


(Continued from page 831.) 
Economical Section of Mains.—Although it is generally 


"known that the economical cross-section of а main ia that at 


which the sum of the annual charges and the value of the 
energy lost is a minimum, it is seldom that any practical uss 
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is made of the formuls. In the case of high-pressure distri- 
9 systems, at any rate, the results are commercially 
useful. 

The annual charges which have been taken for under- 
ground and overhead mains at various voltages are shown 
in fig. 1. These are based on average commercial prices 
allowing interest at the rate of 5 per cent. per annum, an 


depreciation at 2 per cent. for underground mains and 3 per 


cent. for overhead mains, suitable allowance being made for 
trench work in the former case and for wayleave charges in 
the latter. With compound interest at 5 per cent. the rates 
allowed for depreciation are sufficient to enable the under- 
ground mains to be replaced after 224 years and the overhead 
mains after 174 years, allowing a scrap value of 20 per cent. 
in each case. In the case of overhead mains only one curve 
is given, as up to 20,000 volte the only difference is in the 
insulators, and this is eo small that it is usually worth while 
to make the line suitable for 20,000 volte, although it may 
ony be intended to operate it at a lower voltage: 

e only losses which are important enough to be taken 
into account in this investigation are the resistance losses in 
. the copper conductors, and in estimating their value it is 
necessary to take account of the effect of the addition of the 
load on the load factor of the syetem. . 

A system has been taken having a maximum load of not 
less than 50,000 Kw. and an average load factor of 50 per 
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Еа. 1. — Annual Cost per Mile of 
Iaterest and Depreciation for Various 
Types of 3-phare Mains. 


cent.; figures which fairly closely correspond to what may 
be expected if the system deals with the general demand over 
a reasonably extended area. 

In fig. 2 the full-line curve shows the assumed load curve 
of the typical system with a load factor of 50 per cent., and 
the dotted curve shows to an enlarged scale the shape of the 
corresponding loss curve, which has a load factor of only 35 
per cent. From an analysis of the fixed and running charges, 
the cost per unit of generating these losses at the power 
stations can be calculated, and to this must be added the 
fixed charges on the increased capacity of the distribution 
system necessary to transmit these losses. Since the power 
stations can seldom be located at the exact electrical centre 
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Fic. 4.—Combined Annual Cost of Interest, Depreciation, and 
Energy Losses per mile of 6,000-volt Underground Main 
carrying a Maximum Load of 100 amperes. 


of gravity of the load, the losses have to be transmitted, on 
the average over, say, two-thirds of the distribution system 
and should, therefore, bear two-thirds of the fixed charges of 
the latter. Taking the cost of the distribution eyetem as two- 
thirds that of the power stations, the value of resistance losses 
on the typical eystem considered is about 0.254. per unit. 
Since the resistance losses over a given time are propor- 
tional to the mean square of the current, it is very necessary 
in calculating them to take account of the shape of the cur- 
rent load-curve. For the typical 50 per cent. load curve given 
in fig. 2 the R.M.8. current 1s 1.18 times the average current. 
The full lines in fig. 3 show the extreme values of this multi- 
plier for different load factors, and the dotted line the 
approximate values for the usual type of load curve; corres- 

nding extreme and usual values for the load factor of the 
osses are also indicated. 

On the system which we are considering, the load factor 
of the mains over the whole network would probably average 
about 40 per cent., and it will be seen from fig. 3 that the 


Еа. 2.—Load Carve of System with 50 per 
cent. Load Factor, and Curve of Losses with 
a Load Factor of 35 per cent. Loses, 


cone ponding R.M.8. current would be 1.25 times the average 
current. Calculating the losses on this basis, and taking their 
value as 0.25d. per unit, the annual value of the losses per 
mile of 3-phase main is £0. 1,/A, where I is the masi- 
mum current in amperes and A is the crose-sectional area of 
the conductor of each phase in square inches. 

By adding the curves of annual charges and value of. losses 
for mains of various sizes for any particular maximum cur- 
rent, & curve is obtained of the type shown in fig. 4, which 
refers to a 6,000-volt underground cable required to deal 
with а maximum current of 100 amperes. The moat interest- 
ing feature of this curve is that the most economical section 
is not very definite; it is actually 0.09 sq. in., but for 9j 
per cene increase in the total annual costs the section can 

e Increased 44.5 per cent., or decreased 27.2 per cent., the 
corresponding figures for 5 ad cent. increase in annual costa 
being 65.5 per cent. and 36.1 per cent. respectively. It fol 
lows that it is not eound practice to cut the section of mains 
too fine, more especially since it is a moet expensive matter 
after a main is once laid to increase its carrying capacity if 
this should prove too small. 

A corresponding curve has been calculated in exactly the 
same way, but assuming a system load factor of only 40 per 
cent. This is shown dotted in fig. 4 and gives a reduction of 
only 2 per cent. in the moet economical section and 2 per 
cent. in the minimum total annual cost per mile, compared 
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Fie. 3.—Effect of Shape of Load Curve 
on R.M.8, Ourrent and Load Factor of 


with the original curve. The difference between the two 
curves is во small because the reduction in the number of 
units lost at the lower load factor is nearly balanced by the 
extra value of the losses per unit due to the lower load factor 
of the losses. A further curve has also been added—shown 
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Fic, 5.—Most Economical Cross Sections of 3-Phaee Maine 
for Various Currents. 


chain dotted—to show the extent to which the results are 
affected by the price of copper and lead. The original curve 
corresponds to basis prices of £60 and £15 per ton respec 
tively, while the chain-dotted curve corresponds to bass 
prices of £80 and £20 per ton. This shows that the influence 
of ordinary variations 1п metal prices is negligible. 

By plotting a series of curves similar to the full-line curve 
in fig. 4, the curves shown in fig. 5 have been obtained. 1 
full lines in fig. 5 give, for underground and overhead mains 
at various voltages, the most economical cross-section for any 
given maximum current, while the dotted lines show the 
increased cross-section corresponding to 5 per cent. extra 
annual cost. It will be noticed that up to 11,000 volte in the 
case of underground maine, and up to 20,000 volte in the case 
of overhead mains, the voltage makes no difference to the 
economical cross-section; and from fig. 1 it will be seen that 
this is because between those limits the annual charges 
happen to differ by approximately constant quantities which 
are independent of the cross-section. 

To show how the economical cross-sections. compare with 
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eections settled by considerations of the safe carrying-capacity, 
& further curve has been plotted showing the carrying- 
capacity of armoured 3-core 3,000-volt cable on the basis of 
the rules of the Verband Deutecher Elektrotechniker. 
rules refer to continuous loads, and the maximum load is 
usually not maintained for a sufficient time to heat up the 
cable fully, the curve has been plotted on the assumption 
that the equivalent heating current is the mean between the 
R. M. 8s. current and the maximum current, i. e., 0.75 of the 
maximum current in the present instance with a 40 per cent. 
feeder load-factor. The reduction for voltages up to 11,000 is 
not more than 10 per cent., but unfortunately no figures are 
available at present for 20,000-volt cables. It will be seen 
that except for 20,000-volt cables the economical section gives 
an overload margin of ав much as 100 per cent. in nearly all 
cases, and even for 20,000-volt cables rt is evident that a con- 
siderable margin existe, so that it is quite permissible to 
settle the cross-section of mains on the basis of maximum 
economy. That it does not pay normally to operate cables 
at the maximum current density allowed by heating-limite is 
of interest, since it means reduced voltage-drop per mile and 
COnSeqgeney an increased radius of distribution for a given 
voltage. Pt os 

From the series of curves used in determining the econo- 
mical sections it is also readily possible to find the minimum 
annual costs of interest charges, depreciation, and losses per 
mile of main for given maximum currente, on the assump- 
tion that the economical sections which correspond to those 


о 100 200 300 = 
Ram current per phase, in amperes 
Pia. G. - MINIMUM TOTAL ANNUAL COST PER MILE OF 
38 PHASE MAINS. 


currents are used. If an allowance for repairs is added, the 
resulting figures will give the total minimum annual cost per 
mile of main, thus providing a definite basis on which the 
relative economy of alternative arrangements of mains can 
be determined. The curves in fig. 6 have been obtained in 
this manner, the allowance for repaire being taken as a 
certain percentage of the cost of a 0.15 sq. in. main, since 
repairs consist almost entirely of jointing and labour and 
their cost is, therefore, independent of the cross-section. The 
percentages which have been taken are 1 per cent. for under- 
ground mains and 2 per cent. for overhead mains, but these 
must only be looked проп as approximations, since the cost 
of repairs depends on so many conditions. 


(To be continued.) 


THE FRENCH ELECTRICAL INDUSTRY. 


— M eS eun c— ime. CR UA с. 


THE liberation of the country from the Germanic element is 
felt to be no less profoundly necessary in France than in Great 
Britain, Italy, and Russia, and our French friends have, 
therefore, been engaged in a discussion for some months past 
in relation to the best methods to be adopted so as to develop 
the national industry iu connection with trade in the home 
market and also in the markets of the world. In the Lumiére 
Electrique in particular many pages have been filled with 
arguments and suggestions, and it is fitting to refer to these at 
the present time, although the task is somewhat difficult having 
regard to the numerous pointe raised in the course of the dis- 
cussion. Let us, however, select, by way of a beginning, 
the important question of laboratory work, and in Cang 
we cannot do better than reproduce the beautiful words which 
were quoted from the well-known ecientist, M. Pasteur, in 
the course of a lecture which was delivered before the Con- 
servatoire des Arts et Metiers in Paris last February. The 
words, which were uttered by Pasteur as far back as 1868, 
are really as pathetic as they have proved to be prophetic, 
and they are particularly applicable to the electrical engineer- 
ing industry. Take an interest, I implore you," declared 
Pasteur, “in these sacred abodes which are designated by 
the expressive name of laboratory. Ask for them to be multi- 
plied and embellished; they are the temples of the future, of 
riches and of welfare. It is there that humanity growe, be- 
comes stronger and better. There she learns to read in the 
works of nature, works of progress and of harmony, whilst 
her own works [those of humanity] are too frequently those 
of barbarism, of fanaticism, and of destruction.” Again quot- 
ing these words, M J. Violle, discussing the future of the 
physical resources of France in October, stated that had the 


As the . 


шше ор been acted upon they would have enabled France 
to have paid the 1871 war indemnity several times over in 
the course of à few years. 

Applying the Pasteur theory to the preeent, M. Violle sug- 
gests that the principals of the large French works should 
become imbued with these thoughts. Without laboratories 
there would be no inventions, no improvements even in the 
daily methods of working. The directors of the financial 
institutions, in his opinion, should also meditate on the words 
and combine with the technical men to secure fruitful results. 
But the high banking circles have often exploited the taste 
for exotic investments by diverting to other countries con- 
siderable sums which they have refused to guide into the 
channels of national industry. Unfortunately, the French do 
not stand alone in this respect, as we in Great Britain know 
to our deep regret and industrial loss. M. J. H. Jacobsen, 
dealing with electrical development, in November, goes even 
further than M. Violle in the matter of laboratory work, as 
he suggests that from the standpoint of patriotism and pre- 
vision, 1t might be expected that thoee who advised capitaliete 
would support services d'etudes and place their powerful 
organisations at the disposal of national industry, as well as 
the пе influence which they exercised upon the investment 
of capital. i 

Leaving now the question of laboratory work, we 
next come to the problem of production. M. Jacobeen, 
who has followed M. Victor Cambon and other authors, 
fully recognises that the electrical situation in France 
must be faced, as it is only by admitting and consider- 
ing the difficulties that it is possible to propose remedies. 
German prosperity, ae he states, is solely based upon the co- 
operation of capital and industry, and only such co-operation’ 
in France will enable the French to reach as high a stage of 
development as that of Germany—a matter which is of the 
highest importance. But the author is a little afraid—and 
his observations in this direction may perhaps be uliarly 
applicable to schemes now in progress in Great Britain 
that too great a disposition exists to form new groups to 
assist manufacturers to secure new markets abroad or to act 
as substitutes for these firms abroad. In his opinion, the 
French should guard themselves against the creation of new 
groups under existing conditions, as the multiplicity of organi- 
sations leads to a too great division of effort. Various 
organisations already exist for export purposes which only 
require to be modified so as to reach a definite programme 
which would ensure success, whereas new associations would 
have to overcome the difficulties which the present organisa- 
tions have been confronted with and have surmounted. In 
fact, M. Jacobsen seems disposed in favour of some definite 
combination to which all parties would adhere, and presum- 
‘ably this would be subdivided into sections. 

Having established this point to his own satisfaction, M. 
Jacobsen expresses himself definitely against the question 
of the export trade forming the starting point of development. 
Exporte, he declared, are simply а result of intensive rational 
production, the first effect of which is to enable makers to 
reduce prices in the home market and to wholly supply the 
needs of the home market, so that foreign competition is 
driven out. An industry which has reached this position has 
attained to such importance that, in the words of the author, 
it is automatically approached by the local export commission 
agents, and then, as a consequence, it is approached by the 
represenfatives or agents abroad. Indeed, the continuous 
development of the industry has given rise to over-production, 
which enables the firms to respond to the demands of ex- 
porters and thue tends to the distribution abroad of the 
machinery and plant. We fear, however, that experience 
would scarcely fit in with this theory of automatic expansion 
abroad. M. Jacobsen nevertheless is on safer ground when 
he contends that the French electrical firms do not attach 
sufficient importance to applications from merchant houaes, 
seeing that some of them in the past have purchased in 
France German machinery for export to South America. This 
proves, in his opinion, that the condition of intensive rational 
production has not been fulfilled, and that the French, there- 
fore, were not ready to export; but he overlooks the fact that 
the Teutonic plant might have been, and in all probability 
was, offered at the so-called elaughter prices, which would 
commend themselves to merchants who never took national 
eentiments into consideration in business transactions. At 
any rate, the author returns to his contention of success being 
founded upon the co-operation of capital and industry, with 
асса of the condition that it is necessary to grant long 
credits. 

If we now come to more solid ground—ground which ia 
common alike to French and British firms—it is mentioned 
that the whole of the country is interested in the industrial 
side of the question as well as the financial side. The financial 
yield of well-organised industry, M. Jacobsen remarks. ie 
much greater, at least for the capitalist, than the best Gov- 
ernment loan; he has obviously in view certain German firms. 
It is, therefore. regrettable that the French banks do not 
more frequently devote money to industry. This is due to 
the circumstance that the issue of a Government loan is much 
more advantageous to a bank than the emission of industrial 
shares under normal conditions; but if the profits realised by 
the banks on foreign loans were reduced the banks would 
naturally turn to industry. It is here that the author 
raises the problem of financial support being given to labora- 
tory investigation, to which reference has already been made. 
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He adds, however, that if the banks were to assist in the 
development of the industry the financial yield would be 
equally as impdrtant as that appertaiming to the flotation of 
foreign loans. M. Jacobsen also submits that the plain co- 
operation of finance and industry alone cannot solve the 
problem of industrial expansion, and he proceeds to discuss 
the part which must be played by the staff and the workmen 
in this direction, quoting from M. Cambon and M. Vogt as 
to the necessity for granting greater facilities for the improve- 
ment of the technical education of the men and the appren- 
tices, the latter of whom should be adequately remunerated 
as soon ag they become useful to their от We will, 
however, refrain from dealing further with this matter on 
the present occasion, particularly as the labour problem in 
France had assumed a grave aspect before the war, and will 
become still graver when peace has been proclaimed owing to 
the increased scarcity of workmen, from which France has been 
suffering for some years past. 

One more matter may be raised in conclusion. It was 
“brought forward by M. R. Légouez, and relates to a commer- 
cial question: the prevention of fraud or the passing off as of 
French manufacture goods made in other countries, the chief 
aim being against enemy countries. M. Légouez, starting 
from the premise that French consumers may be expected to 
give preference to national products so as to develop national 
industries, recommends electrical manufacturers to follow the 
example of the Federation of Producers of Ironmongery and 
of a second federation by the adoption of a characteristic 
trade mark. These federations have introduced a trade mark 
in the form of an oval ring, in the centre of which appears 
the word France; in the upper portion is the name of the 

.Xrade organisation or chambre syndicale, and in the lower 
part is the name of the class of products protected by the 
trade mark, together with the particular number allocated 
to each firm using a trade mark. It is assumed that the 
adoption of this form of trade mark would be a guarantee 
of nationality, and that it would prevent fraud. We learn 
from another source—not French on this point—that the idea 
of the French promoters of the scheme is to secure the general 
use of the trade mark in that country, that it is desired to 
bring the trade mark under the control of one huge combina- 
tion of associations for this purpose, capable of proceeding 
legally against any infringements from any source whatever, 
and that legislation would be necessary to secure the execu- 
tion of the whole of the programme. With these observations 
we leave the French industry for the present, only remark- 
ing that the trade mark idea has found commendation also 
at the hands of an Italian contemporary. 


NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED), 
сөте expressly for this journal by Messrs. W. P. Тномрзоч & Co., 


lectrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


1915. 


17,411. “Electrical apparatus for heating liquids," W. II. Situ. Decem- 
ber 13th. (Complete.) 

17.412. Liquid-operated switches. W. H. Situ. December 13th. 
(Complete. ) 

17,413. “ Electrical apparatus for heating liquids." W. Н. Suirn. De- 
cember 13th. (Complete). 

17.419. Braking devices for electric motors.“ MACHINENFABRIK OBRLIKON. 
Porc ad 13th. (Convention date, December 11th, 1914, Switzerland.) (Com. 
plete. | 


17.453. Production of X-rays." J. M. Davipson. December 13th. 

17.455. Installations and apparatus for use in wireless telegraphy and 
telephony." E. BELLINi. December 18th. (Complete.) 

17,474. ''Electro-magnetic relays.” С. B. Burpon. December 14th. 
(Siemens & Halske Akt. Ges., Germany.) (Complete.) ; 

17.480. Construction of cord grip-holder for use in connection with elec- 
trical apparatus." G. Markt. December 14th. 

17.497. Electric control mechanism." О. Н. Pieper & A. F. PEPER. 
December 14th. (Convention date, October 15th, 1915, U.S.A.) (Complete.) 

17,503. '' Auxiliary means for suspending electric lights." C. F. MILLARD. 
December 14th, 


17.533. Electrical devices to be used on taxi-cabs and the like." H. 
RicHARDSON & Н. E. Girt. December 15th. 


17.538. Electrically-operated horns." H. Lucas & W. Н. EDWARDS. 
December 15th. 

17.542. Projector lamp for use with incandescent filaments." R. Boscu 
(firm of). December 15th. (Convention date, February 18th, 1915, Germany.) 
(Complete) 

17,551. '' Microphones." Е. Morano. December 15th. (Divided applica- 
tion on 82/15, January 2nd.) (Complete.) 

17,580. *'' Electron-emitting cathodes and process of manufacturing the 


sime," A. M. №соізох & E. C. HULL. 
December 26th, 1914, United States.) 


December 16th. 


(Convention date, 
(Complete.) 


17.581. Automatic call distributing systems.” E. B. Crart & J. N. Regy- 
los. December 16th. (Convention date, December 19th, 1914, U.S.A.) 
Complete.) 

17.592. Compressors." BRITISH Tuomson-Hovston Co., Lto. December 
15th. (General Electric Co., U.S.A.) 

17.595. Machines for generating and distributing clectric currents.“ 
F. L. HorLisrzR. December 16th. 

17.615. Loading coils for superimposed telephone working and other pur- 
pos." C. E. Hay & H. W. SurLivas. December 16th. 

17,629. '' Reproducing a light in lamps, electric lamps and flash signals 
immediately producer is out." A. BaTCHELOR. & W. BATCHELOR. December 
17th. 

17. 0% “© Electro-mechanical colour effects device for use in theatres. and 


з: uke.” H. Ricuakpson, Н. E. бил, & J. A. Morte. December 17th. 


. F. G. Waters, and Callender's Cable & Construction Co. 


- 


17.677. Means for transmitting electric impulses from a standard clock 
to impulse or secondary dial clocks." W. J Suita. December 17th, 


17.690. Electrical protective devices." Barris  WESTINCHOUSE Ести 
AND MaNuraCTURING Co., Ltp. December 17th. (Addition to 10,130/15. Con. 
vention date, December 29th, 1914, U.S.A.) (Complete.) 


17.691. Electric signalling." INTERNATIONAL ELECTRIC Co., Lro., H. E. R. 
Уры & К. G. 18 Nom, December 17th. (Addition to 8,520/15.) (Com. 
plete. 

17,718. *' Electrically-heated stove or open fire.” 


С. A. C. Tm. De- 
cember . 18th. | 


PUBLISHED SPECIFICATIONS. 


1914. 


4,345. TRANSFORMATION OF FREQUENCY OR HIGH-FREQUENCY ALTERNATING Сас. 
RENTS FOR WIRELESS TELEGRAPHY AND TELEPHONY. Soc. Marius Latour et 
Ccmpagnie. February 19th. (February 20th, 1913.) 

19,045. TrLecRAPHv. W. M. Bruce, Jun., & United Telegraph and Cable 
Co. August 25th. | 

23,171. Соктко or Exrectric Motors. A. H. Curtis, E. W. Short, and 
Igranic Electric Co. November 27th. 

23,726. ELxCTRIC FIRE ALARM APPARATUS. 
December 8th. 


93,749. PROTECTIVE ARRANGEMENTS FOR ELECTRICAL SySTEMS. 


N. Bendixen & M. B. Mountain. 


J. F. Watson, 
December Sth, 


— 


1918. 
112. Gatvanio Barrerres. C. B. Burdon (Siemens Schuckertwerke Ges.). 
January 4th. š ‘ 
939. ARRANGEMENTS FOR TELEPHONE Systems. О. Imray. 
Halse Akt. Ges). -January 20th. 
1,088. Mrrnops or EXHAUSTING INCANDESCENT LAMPS or mm Guss 
RECEPTACLES. British Thomson-Houston Co., Ltd. (General Electric Co., 


U.S.A.) January 22nd. 
1,612. ELECTRIC SPARK-QUENCHING APPARATUS. А. M. M. Goby. February 


1st. 

1,684. ELECTRO-MAGNETIC AND VACUUM LIFTERS. 
ruary 9nd. 

2,164. TELEGRAPHIC APPARATUS. 
February 10th. 

3,419. ELECTRIC SIGNALLING SYSTEMS. 

3,433. REACTANCE Coils. P. Torchb. 

5,654. Execrric Motor Metsrs. British Westinghouse Electric & Manu- 
facturing Co. April 13th. (April 15th, 1914.) 

7,271. ELECTRIC METERS FOR THB PURPOSE OF COMPENSATING POR TEMPER«- 
TURE Variation. E. Fawssett. Мау 14th. 

8,303. INSULATION DiviSION Pires OR PARTITION FoR 4 CONTROLLER Акс 
DEFLECTION, CIRCUIT-BREAKER, AND THB LIKE. W. R. McRae & R. Russell. 
June 4th. 

8.376. SAFET? DEVICE FOR USB WITH ELECPRICALLY-DRIVEN VEHICLES. W. V. 
Turner. June 5th. (October 24th, 1914.) 

9,110. OIL-COOLED ELECTRIC TRANSFORMERS. A. Duckham. June 2lst. 

15,148. DEVICE rox THE PROTECTION OF ELECTRIC INSTALLATIONS acaixat 
Excess VoLTAGE. Soc. Generale des Condensateurs Electriques. October 
26th. (October 26th, 1914.) 


(Siemens and 


J. P. C. Charlebois. Feb- 
E. C. R. Marks (Delany Foreign Co.) 


A. Stern. March 3:4. 
March 3rd. (Addition to 11,116/14.: 


The Metric System.—The Standard states that the 
raported decision of the “South German Cotton Industrials,” 
which is the principal body controlling the cotton industry in the 
Central Empires, to abandon English standards of measurement 
in yarn counts for the metric system is entirely eatisfactory to the 
growing multitude of British manufacturers and merchants who 
advocate the adoption by the British Empire of the metric system 
of weights and measures and a decimal system of ooinage. 
Germany, when she tried tu steal our cotton industry, was forced 
to use our measurements at first. The abolition of British 
standards of measurement in Germany only matters to us at the 
moment s9 farasit may give her an advantage in export trade 
with neutrals, and she has no cotton to spare just now for that: 
but it will be a factor for serious consideration after the war. 
Linen manufacturers and silk spinners in Germany are following 
guit. 

Reform of our coinage, weights, and measures on a decimal 
basis is one of the objectives of the British Manufacturers’ Associs- 
tion, which has been formed to urge upon the Government the 
necessity of making adequate preparations for trade competition 
with Germany after the war, A representative of the Standard was 
informed :—" We feel that the introduction of the metric system 
into the British Empire in its entirety is one of the most urgent 
needs of British commerce. The change will be во colossal, how- 
ever, that we feel that the appointment of a Minister of Com- 
merce, whose duty it would be to deal with such far-reaching 


. problems as this, must come first. The advantages to be gained 


are в) indisputable that, apart from the cost and temporary 
insonvenience of the change, there is surely no serious case 
against it. The metric system is very easily learned, and people 
accustomed to calsulate in acres, feet, inches, bushels, and gallons 
can adapt themselves very quickly. The saving of time in 
marketing and clerical work would be enormous. Coinage reform 
could come later, and, more gradually, as ths present coinage was 
called in, but the extensive use of paper money due to the war 
would maks the coming year a particularly favourable time for 
the change, and our intimate allian»e with Franoe is an additional 
reason for adopting a decimal system of monetary calculation 
now. In the era of strenuous commercial competition which 18 
certain to follow the war we shall be greatly handicapped, a8 W$ 
have been in the past, by the retention of weights and measures 
which are not used outeide the British Empire." 
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VICTORIA | 
DYNAMO & 
INGSWAY MOTOR 
. LONDON. CO., 


“Shad for Stock List of Motors ready for delivery. 


-FURNACES w LEAD, x. 


(Hall’s Patents ), 

For Cable, Pipe and Accumulator Work. 
Without Oxidation. Automatic Heat-Control. 
Enormous Saving in Residue. 
-Monometer Manufacturing Co., Ltd., 


Whitehouse St., Aston, BIRMINGHAM. _ 


CRAVEN HOUSE, 
K 


THE UNITED ELECTRIC CAR 
~ COMPANY, Ltd., 


PRESTON, LANCS. 


Manufacturers of Railway Carriages, Tramona; 
for Electric Traction, Motor Bus Bodies, and 
kinds of Rolfing Stock for Light Railways. 


re OMEGA 


insulation Set with Generator. 


‘ROBT. W. PAUL, 


New Southgate, тч. 
And at 33, Leicester Sauare. LONDON. 


SWITCHGEAR. 
ERNEST F. MOY, LTD., 


Manufacturing Electrical Engineers and. 
Government Contractors. 


GREENLAND PLACE, CAMDEN TOWN, LONDON. 
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prepared for 
Btorage Batteries, 


H. N. MORRIS & CO., Ld., 
Manchester, B.E. 
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T. HARDING CHURTON & CO., LTD., 
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RALPH NEAL, 


Maker о Presses, Press Tools and Punches of every 
* ſor Electrical and Mechanical Engineers. 


кыы Washers, Press Piercings, Die Stampings in 
P for the Trade, 


teel, Brass, or any Ma 
LABELS & NAME PLATES A SPECIALITY. 


49 & 50, PERCIVAL STREET, LONDON, E.C. 
Telephone—4948 Central, 


FERGUSON, 
PAILIN & Co., 
LIMITED, 


SWITCHBOARDS 


WESTERN- ELECTRIC 


COMPANY, LIMITED, 


Norfolk House, Victoria Embankment, W.C. 
Works: 


TELEPHONES & CABLES.* 


See Advertisement this week, Sup. 20. 


CONNOLLY BROS., Ltd., 


for 
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See Advertisement last week, p. iii, 
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Immediate Delivery. 


Н. HARTJEN & Co., 25/27, Зове е, 
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Instruction Plates, Checks, Tokens, Blanks, 
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Better than Rubber,Leather and Gutta-Percha 


“WHITE STAR” LAMPS 


DRAWN WIRE. 
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and RADIATOR LAMPS, 


THE LONDON & RUGBY ENGINEERING CO., LTD,, 


36 & 37, Queen Street, E.C. 
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THERMIT, LIMITED, 
"GANNON STREET, 
LONDON, 


PATENT 
Alumino Thermic Welding Process. 


LEA RECORDERS 
for. measuring 
Boiler Feed Water 
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The LEA RECORDER CO., Ltd., Deansgate, Manchester 


THE HERBERT FROOD CO., LTD., 
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Warwick Works, WARWICK TUBULAR FUSES. 28, West Campbell St., 
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Asbestos Tubes, 


LONDON. Wm. MeGEOCH & C0., 12 NEWCASTLE. 


Electrical Engineers and Brassfounders. 


ILACY-HULBERT #25. 


91, VICTORIA ST., 


WESTMINSTER, BEDDINGTON, 
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THE SWISS INSULATING WORKS, Lo. BRETONBAG (Soleure) 


Switzerland). 
OLD ESTABLISHED COMPANY with two Factories in Factories In Switzerland, employing Swiss Capital and TUUM 


PROMPT DELIVERIES vii FRANCE, CARRIAGE AND ALL RISKS INCLUDED. 
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Canadian Mica. Micafolium, Micanite Flexible; Mica Paper, Linens, Tapes, Mica Band; 
Mica Presspan; Micanite Rings, and parts for all purposes. Tubes and Cylinders for 
Transformers in Micanite, Paper and Bakelite; of special Micafolium, or Pergamite. 
` Bakelite Sheets, Tubes, Collars, Rings and Moulded Pieces. Varnished Insulating Silks, 
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Oiled Cloths and Papers. Black and Yellow Air Drying and Baking Varnishes. 
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| ACCUMULATORS 


ARE THE BEST, THE MOST RELIABLE, & HAVE THE LONGEST LIFE. 


We supply Accumulators from the largest 
to the smallest sizes, for all purposes. 


THE PREMIER ACCUMULATOR C., Ltd., ee: Northampton. „ м2" оте. 8 
& DES LA AT dd MUR IU UON RED MM C I SCIL LC ELM M d 
| REDUCE THOMAS INSULATORS 
THE COST OF PRODUCTION For E.H.T. Transmission Lines. 
BY USING | NEW MODELS 


caused by 
74, PONOR oe BOND. ONDON, SS 


SPECIALLY DESIGNED 
LIGHTNING ING SURGES. 
Our Insulation is moulded accurately Telegrams and Telepho б. 1077 Sydenham 
to size, ready for use, complete with 


MOULDED d Frequency Currents 
JAMES W. GLADSTONE, 
metal inserts. 


London 


ROBURINE 


SWITCH 


HANDLES 


are the 


BEST ana CHEAPEST WN 


on the M arket. 


WHEEL PATTERN | 
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LONDON, Е.С. 
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MICANITE x INSULATORS C0: 


WALTHAMSTOW, LONDON, E. 
INNSULATING MATERIALS. 


MICA Al grades and qualities in EMPIRE Insulating Cloth, Paper, Linen, 
А original cases, as imported, are ' Silk and Tape (straight and 
stocked, also Mica cut to size blas cut). 
and gauged to any thickness. 
Mica Washers, Mica Powder and 
Mica Splittings. PAXOLIN 


Bakelite Paper Sheet, Tubes, 
&C. (Standard and Admiralty | 


МІСАМІТЕ Moulding, commutator and Fiex- qualities). 
ible (Standard and heat-resisting 


grades), Mica Folium, Micanite VARNISHES Yellow and Black Empire In- 


Tubes and Washers, Micanite " sulating Varnishes for alr drying 
a p НЭн Е or stove drying, also Shellac, 
ngs and segments, мошае Linolac and M.. C. Compound. 


Troughs, &c. 


FIBRE, PRESSPARN, HORN FIBRE, LEATHEROID AND RED ROPE PAPER. 


Telegrams: 'MYTILITE PHONE LONDON. Telephone Nos.: 738, 739 WALTHAMSTOW. 


Contractors to the British & Foreign Admiralties, Shipyards and Railways; also on India & War Office Lists. 


THE CONSOLIDATED PNEUMATIC TOOL C0., LTD., 


THE LARGEST MANUFACTURERS OF PORTABLE ELECTRIC DRILLS, 


PORTABLE ELECTRIC TOOLS made in various sizes, capacities 
FOR ALL PURPOSES, ть to. 23’. 

THE *DUNTLEY" HEAVY DUTY AIR- 

COOLED ELECTRIC 

DRILLS and ui» cae - F. Motor Car Builders. 

GRINDERS — EL E с рер y 


Aeroplane Builders. 


Machines for Engineers, 
Shipbuilders, 
iron Founders, 


Represent the Last Word in 


PORTABLE DRILLING, REAMING, 
TUBE EXPANDING & GRINDING TOOLS. 


Wound for all Currents and Voltages. 


Designed to withstand the heavy 
overloads incidental to hard and 
continuous work without damage. 


PALACE CHAMBERS, 
9, BRIDGE ST., WESTMINSTER, S.W. 


Teleg. Add.: ** Caulking.” Parl., London. 
Telep. No.: Gerrard 9215 (3 lines). 


PORTABLE ELECTRIC BLOWER, 


DIRECT AND ALTERNATING CURRENT. 


For cleaning the windings of Elec- 
trical Machinery and Switchgear. 


Write for our latest Catalogue.» 


Showroom: 73-75, YORK STREET, 
near St. James's Park Station, District Railway. 


For Efficient and 
Economical Lubrication 


of your Steam Cylinders, Turbines, Bearings, Crank 
Chambers, Dynamos and Shafting. Our extensive ex- 
perience enables us to supply you with a lubricant 


— rm E suited to your particular needs. We shall be 


Our Catalogue pleased to submit quotations and samples. 
s 
| | Write TO-DAY for 
ae pps oo particulars of e cod Prices 


ENGINEERING REQUISITES 


for the electrical engineer. A copy W. H. WILLCOX & Co., Lt d., 
| 


will be gladly sent upon receipt 
of application on business form. 32 to 38, Southwark Street, LONDON, S.E. 


:: rata: | 
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TELEPHONES: 
Hampstead 1984 & 5360. 
TELEGRAMS: 


** Polianite, London“ 


CONCORDIA 


ELECTRIC WIRE CO, Ltd. 


THE WIRE WORKS, 
Crown Parade, 
Cricklewood Lane, 
LONDON, 


MANUFACTURED 
AT THIS ADDRESS. 


DELCOBLAS 


(Reg. No. 350.202.) 


THE ON LY SOLUTION FOR FROSTING LAMPS. 


By placing lamps in solution tor 20 to 30 seconds and afterwards 
wiping over with a damp sponge, a frosting equal to sandblasting can 
be obtained. No necessity to dry on current. No spirit in the solution, 
therefore no smell or evaporation. Frosting cannot be removed by 
chemicals or spirit, or scraped off with a knife. 


EQUAL TO SANDBLASTING. 


AS SUPPLIFD TO THE ADMIRALTY, WAR OFFICE H.M.O.W. 
POST Orne’. THE PRINCIPAL BOROUGH COUNCILS | 
ND LAMP MANUFACTURERS. 


ds. d ч PRICE OF SOLUTION. 

T JARS. Y >] nane Сазе and Packi 8d. 
ONE QUART JARS . 718 95 E „“ * 
HALF-GALLON JARS ..14/9 „ 


FROM ALL LEADING FACTORS. 


Or from the Sole Mannfacturers, THE DAVIS ELECTRICAL CO., 17, Moor Street, Cambridge Circus, London, W. Tel. No. 6098 Regent. 


» * 


g E s ^ dumm. * n. * 
* ; OAM 3 SOT X * . > - 


= |NOW WE’LL BOLT THE DOOR 


«> said the farmer of the proverb after the Gee-gee had hooked it. 
Don't imitate by waiting till after a breakdown before revarnishing 
the windings of your Electrical Plant with Standard Insulating 
Varnish. Now's the time to maintain perfect insulation, prevent 

| penetration of moisture, oils, acids, etc., to delicate parts and keep 

| machinery in good appearance and condition—just a coat of 
| 
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125-KW. SINGLE-PHASE to DIRECT. CURRENT INDUCTION 
MOTOR- GENERATOR, 575 R. P. M. 


MANUFACTURERS or ALL CLASSES or 
ELECTRICAL PLANT. 


LONDON and WOLVERHAMPTON. 


FOREIGN AGENCIES :- 


Representative in Australia.—Mr. LASCELLES PARRINGTON, A. u. I. E. E., Agents in Japan. Messrs. E. H. HUNTER & CO. 
peor оомо Ven: йо Addresses : KOBE.—No. 29, Kobe. Japan (Head Office). T 
olins e urne. e $ 1, в в H nd і Nib. h Ni hi | 
Agents in Egypt апа the Sudan.—Messrs. SPEM SOLE S N PA "sain. SEES cd pe 
hedivial Buildings, ee 
Sharia Emad El Dine, Cairo. SONO Ronee стана Ku. Tokyo. 
Agent H — D Ariza: 
ОКИ SONUS IARE ИАЕА СО Sa KOREA —30, Naudaimondori,4 Chome, Seoul. Korea. 
Honz Kong. FORMOSA.—Taipeh. Formosa. 
Agents in India.—CALCUTTA.—Messrs. BALMER, LAWRIE & co.. Agents in New Zealand —Messrs. Е. S. GRFENSHIELDS & C0.. - 
103. Clive Street, Calcutta. 326. Lambton Quay, Wellington. 
BOMBAY.—Messrs. BALMER. LAWRIE & CO.. Agents in Spain.— The PENINSULAR ENGINEERING CO., Ltd., 


Bell Lane, Fort, Bombay. Calle Corcega 361, Barcelona. 
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FREDERICK SMITH AND COMPANY 


(Incorporated in the LONDON ELECTRIC WIRE CO. and SMITHS, Ltd.). 


| COPPER WIRE 


100 Per Cent. Conductivity. All sizes to ‘001. 


Hard Drawn H.C. Copper Line Wire; Special Tinned Wire. | 


а 
TRADE MARK 


COPPER TROLLEY WIRE, 


SPECIAL SECTIONS. 
BRONZE TROLLEY WIRE, 


MAXIMUM TENSILE STRAIN, DURABILITY AND CONDUCTIVITY. 


SILICIUM BRONZE WIRE 


“C” QUALITY FOR TELEPHONE LINES, &c. 


PHOSPHOR BRONZE SPRING WIRE. 
Aluminium Wire and Strip for all Electrical Purposes. - 


Anaconda Works, Salford, MANCHESTER. 


Another 
Advantage 


THE HOFFMANN МЕС. co., LTD., 
CHELMSFORD. ==> 


BRITISH 
THROUGHOUT. 


WITH THE “HOFFMANN” ROLLER BEARING 

THERE 15 NO WEAR. 
C. Thus allowing for the minimum of 
clearance between rotor and stator. 


т | : r Dhe f, - 
amm HMI Te British Westinghouse Electric and м. Co Ltd. ТТ ЇЇ 


WESTIN HOUSE 


= ШИША ШАШ ШИШЕ 


Branch Stores Addresses: 
Manchester - 14, Long Millgate 
Birmingham - 55, Newhall St. 
Cardiff - 102. St. Mary St. 
Glasgow - 17. St. Vincent Place 

'eds—20, Russell St. Park Row 


С т» Bin WEEER EEE iecit ава мш. Co Lia а. |! i EN TURA 


We shall be pleased to help you by 
means of descriptive literature 
on hearing of your requirements. 
Have you seen Heating List 150/7? 


Increased 
Outputs - 


are assured if, in your war work, 


you accept the aid of the MAGIC 
BLOWER. 


It is invaluable for freeing out-of- 
the-way Machine Parts from dust, 
excellent for the forge, for brazing, 
and for many other purposes. 


WRITE FOR LIST 


MAGIC APPLIANCES, LTD., 
Farringdon Avenue, LONDON, Е.С, 
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RADIATORS, 
HOT-BAR FIRES 


CONVECTORS 


Are bought for their Sterling Quality and Economical Operation 
and because they will continue sefviceable year after year. 


STOCK THEM and let the public in your locality know. 


7A 9 E London - 179, Wardour St., W. 
ia E Newcastle-ons Tyne— 
an W Ward's Bldgs. High Bridge 


LAMP 


AND 


=” 


Branch Stores Addresses: 


Shetheld— 
Manchester Howard G Нету; Chapel Ww * 


ПИАТ 


zi iM 


PATENT LOUD SPEAKING 
WATERTIGHT TELEPHONES 


АВ ADOPTED BY 


THE BRITISH ADMIRALTY, MANY FOREIGN GOVERNMENTS 
AND THE КЕРЕ 3 LINES. 


Complete. Installations for : SHIPS, 


ines, POWER STATIONS, Ero., 


ON DIRECT, INTF^^COMMUNICATION OR 
CENTRAL EXCHANGE SYSTEMS. 
ALFRED GRAHAM & Co. 
(Pioneers in Loud Speaking Telephony). 
ELECTRICAL ENGINEERS AND CONTRACTORS, 


Telephone: ‘CROFTON PARK, S. E. Telegrams: 


952 SYDENHAM. " NAVALHADA, LONDON." 


NO BATTERIES -NO SWITCHBOARD. 
Standard: Lift walt—direct current , 
Output 800 to 750 watts. 
A complete electric lighting plant im one 
compact unit delivering current to the lamps 
electric stove, electric fan, vacuum cleaner, 
pumping motor, or any other use, without 
the use of complicated switchboards and 
costly storage batteries requiring constant 
expense and care. EI 


WRITE TODAY FOR COMPLETE DESCRIPTION. 


DA WALTER D. FAIR & CO. 
J A ы 43 LEICESTER SQUARE 
EE. = LONDON. WC. 
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THE MIRRLEES WATSON 
COMPANY, LIMITED,- 
GLASGOW. 


WHEN YOU REQUIRE AN 


AIR PUMP 


GET PARTICULARS OF THE 


г WIRRLEES-LEBLANC” 
ROTARY. 


Telegraphic Addresses : 
'" MIRKLEES, GLASGOW." 
"MIRRLEES, LONDON." 


London Office: - 
122, CANNON ST., 
E.C. 


"d 


PATTERN 


FUSE BOARDS 


in RON & TEAK Cases. 


All Metal Parts completely China Clad. 


No EXPOSED MILLED NUTS or 
SCREW HEADS to GIVE SHOCKS. 


5. BILL & Co., 146, Queens Rd., aal. 


THE ELECTRICAL REVIEW. 


NO ADVANGE: IN” PRICES. 
=æ v ULCANITE 


M LET OS QUOTE FOR ча 
m YOOR REQUIREMENTS в 


CARSON-EVANS ш 
ША FENCHURCH BUILDINGS , LONDON. æm 


aoe BON | | Eee 
NO GERMAN OR AUSTRIAN GOODS 


Strongly Adhesive. 

Will not Dry Out. 
Closely Woven Fabric. 

Finest: Rubber Compound. 
WONT TURN HARD. 


Canfield Rubber Co., 27, 28 Nob le St. L ondon, Е.С. 
Factory: Bridgevort, Connecticut, U.S.A. 
Selling Agents for Great Britain: 
al he Wholesale Electrical Co., Ltd., 54/56 Oxford St. V 


3 і —. и 
FREIFGRABYAC 3 


: TANK MAKERS | f/ 


rbb err 


WROUGHT-IRON PLATE WORK, BLACK OR GALVANISED 
STEEL CHIMNEY SHAFTS, SWITCHBOARD FRAMES. 
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When ordering these very successful 
Fuses, see that you get the genuine 
article with the little asbestos pad, which 
is essential, and is the principal cause o 
their remarkable efficiency. | 


ASBESTOS PAD 


LNC 


ГС 


FACTORY PATTERN 
PATENT 
DAMPER FUSE. 


ОО N М А N LONDON : 17, Victoria Street, Westminster, S. W. 
GLASGOW : 43, Mains Street, Waterloo Street. 
& & M E К n LEID NEWCASTLE-ON-TYNE : 1, Higham Place. 
Ө ROTTERDAM : Zalmhaven, 25 B. 


Ordsal Electrical Works, Salford. SYDNEY, N.S.W. : 163, Clarence Street. 
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INSTRUMENTS, CIRCUIT BREAKERS, 
AUTO CUT-IN and CUT-OUTS. 


SEND YOUR ENQUIRIES TO:— 


THE RECORD ELECTRICAL COMPANY, LTD., 


BROADHEATH, MANCHESTER. Telephone: ALTRINGHAM 164. 


Telegrams: "INFUSION, ALTRINGHAM.” 
London Office: CAXTON HOUSE, WESTMINSTER, S.W. Glasgow Office : 219, St. VINCENT ST. 
Telephone: 6700 VICTORIA. Telephone: 1190 CENTRAL. 
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SIEMENS 


- 


CABLES & WIRES 


of every description. 


TELEGRAPH 


Apparatus. 


TELEPHONES 


Manual & Automatic. 


BATTERIES 


Fluid & Dry. 


MINE & RAILWAY 


Signalling Apparatus. 


LINE MATERIAL 


&с. 


SIEMENS BROTHERS & СО., Limited, Woolwich. 


Telegrams: " SIEMENS, WOOLWICH.” OVER 4000 EMPLOYEES. Telephone: CITY 6400 (7 lines). 
Home Branches : Indian and Colonial Branches: 
Birmingham.—Central House, New Street. Calcutta.—Clive Palidna; Clive Street, Sydney.—42, Bridge Street, 
Cardiff" —9, i St. M Street. 4 Bombay.—Rampart Ro Melbourne.—Dominion Chambers, 59-61, William Street. 
Glasgow —66, Waterloo Street. 0 Comer, Mount Road, Wellington (N.Z. — A. "AT. Burt, Ltd., Courtenay Pisco. 
Manchester.—196, Deansgate. Bingapore.—1, 2, 6 & 9, Winchester House. Dunedin (N. Z.) .— A. & T. Burt, Lid., Stuart Sweet. 
Newcastle-on-Tyne.—64-68, Collingwood Buildings, Johannesburg. —Siemens Building. APREA (N, Z A are & T, Burt, Lid., Customs Bt. West. 


Bheffleld.—99, Ў Cape Town.—7 & 11, Waterkant Street. 
Southampton.—46, High Street. 
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Tel, Address: '' Clistobon, Vicdoek.”’ Telephone: 3158 Юа, 


THE CLIMAX STOPPER & EBONITE "Am 
Bottle Stoppers. i Khaki Ground Sheeting. 
Rings. 3 Hospital Sheeting. 


ALL RUBBER MECHANICAL GOODS. 


кай 


Valves. . Hydraulic Pump Caps. Ringer Rollers. 

Buffers. Gauge Glass Rings. Moulded Hydraulic Rings. 
Washers. Truck Tyres. Rubber Heels. 

Rubber Mate. EBONITE A SPECIALITY., 


Rods, Tubing, Pipe Mouthpieces, Accumulator Boxes, Electrical Appliances, &c. 
Address: NORMANDY WORKS, NORMANDY STREET, CUSTOM HOUSE, LONDON, F. 


HART ACCUMULATOR Co 


LIMITED, 


STRA TFORD, LONDON, E. 


HART 
Storage 
" fof E 4 i А Вы үп à АЕ m И i ЛАЗЕР a Cells 
wt E. wu ow: у Ц ; suitable for 
quo " | i} all purposes. 
coo 


British Made 
Throughout, 


HEATHMAN'S ^ 
MOTOR TOWER 7 

WAGON б 
CLOSED 


ALLEN'S TUNGSTEN STEEL 


for 


Permanent Magnets. 


Write for 


«it Ji 
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Copy of report on Magnetic Test. 
LLLI 
Jj rm 
HEATHMAN & Co., 'T EDGAR ALLEN & Co., Ltd, 
5 GREEN, N Im ial Steel Works, 
London, SHEFFIELD. 
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Satisfactory operation at. all times. 


All parts of B.T.H. Crane Controllers subject to wear are made 
interchangeable, enabling renewals to be readily effected 
when required and ensuring satisfactory operation at all times. 


9 Crane Controllers 


are of robust construction and provided 
with removable covers which, while afford- 
ing thorough protection to the mechanism, 
enable access to be readily obtained to 
the interior for inspection or repair. 


hoe Rd Cs 
*. ҸЕ 


тен 


They are provided with a large number 
of control points, enabling any load to 
be started and controlled uniformly and 
without shock. 


| The $reatest care is exercised during 
FROM) couse ык не кааш their manufacture to ensure highest 
deflector open. 4 . ' 
quality of both workmanship and material, 
with the result that B.T.H. Crane Con- 
trollers are unsurpassed for reliability in 
service. 


| 
| 


Continuous Current Controllers are fitted 
with a magnetic blow-out device ensuring 
prompt disruption of the arc formed on 
opening circuits without injury to the 
contacts. 
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We make special efforts to assist 
manufacturers working directly or 
indirectly on Government Contracts. 
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Write for free illustrated list RE 3112 on Crane Controllers. 


Alternating-current Crane Con- 
troller, showing cover removed. 


THE BRITISH THOMSON-HOUSTON COMPANY, LTD. 


Electrical Engineers and Manufacturers, 
Head Office and Works: Rugby, England. 


Foreign Representatives : 


ee Cia General Electric Sudamericana Inc., Buenos INDIA : на British Thomson-Houston Co., Ltd , Calcutta. 
es. Turner, Hoare & Co., Bombay. 
AUSTRALIA: Australian General Elec. Co., Melbourne & Sydney; ` JAPAN : The British Thomson-Honston Co., Ltd., Yokohama. 
Unbehaun & Johnstone, Adelaide; Engineering Supply Co., Bagnall & Hilles, Yokohama. 


г Mitsui & Co., Tokyo and Osaka. 
Tad Brisbane; Chas. Atkins & Oo., Lid., Pert MEXICO: The Mexican General Electric Oo., Mexico. 


BRAZIL : Cia General Electric do Brazil, Rio de р. NEW ZEALAND: The National Electrical & Engineering Co., Ltd., 
CHILI : The International Machinery Co., Santiago, Auckland, Christchurch, joa and Wellington, 

CHINA: Andersen, Meyer & Co., Ltd., Shanghai. PERU: W. R. Grace & Co., Lim 

COLOMBIA: Wesselhoeft & Wisner, Barranquilla. SOUTH AFRICA: The Sout th ‘African General Electric Co,, 


е ; Johannesburg and Capetown. 
CUBA: Zaldo & Martinez, Havana, Johnson & Fletcher; Bulawayo and Salisbury, 
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-HEAD : OF FICE — — 7е/- PTOLEMAIST,- LONDO, 


-78-UPPER-THAMES S ' —Tel: N” 542), BANK- 


—LONDON-EC- у Q -ano J290 CITY- 


EAD NOUGN > 


D^ 


i t 
0 Ning ont ve bells!“ | 
| 
Way the ew Year bring von Peace and Prosperity. | 


WESTON 


MINIATURE: PRECISION 


INSTRUMENTS | 
| 


| 


F T y. 


Complete 
| 

y ! with 
Flexible | 


Lead. | 


Model 279 Battery Testing Yoltmeter. 
i Weight 116 oz. 


Weston Electrical Instrument Co., 
Audrey House, Ely Place, Holborn, London, E.C. 


Telephone: 2029 Holborn. Telegraphic and Cable Address: ''Pivoted London. Inland Telegrams: '' Pivoted, Smith, London." | 


— — 


| 

| 

For full particulars write for LIST D_3 to the 
| 

| 

| 
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VERITYS С 


DYNAMO & MOTOR WORKS - -) ASTON, - - - 
CONTROL & SWITCHGEAR WORKS BIRMINGHAM. 


" ASTON" STANDARD TRIPLE-POLE IRONCLAD Н.О. SWITCH. 
Made from 15 to 200 amps. and suitable for 500 volts. Double or 
Triple Pole, with or without Fuses. Complies with Home Office Rules. 
Mechanically strong and suitable for heavy duty. Cover fitted with 
mechanical Interlock. Contacts and blades very liberally rated. 


DETAILS OF “ASTON” GEAR ON APPLICATION. 


BEST & LLOYD, Lu. 


MANUFACTURERS Awarded 
| | GOLD MEDAL 
BIRMINGHAM, campray works, HANDSWORTH. Franeo-British 


LONDON, 11, BARTLETT'S BUILDINGS, HOLBORN, E.C. 


гз Exhibition, 1908. 
PARIS, 23, RUE p'HAUTEVILLE. 


ELECTRIC + 1 
LIGHT by hy 
FITTINGS 
AND HEATERS. 


MODERN DESIGNS in 
WALL BRACKETS, 
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Catalogues upon TABLE AND FLOOR STANDARDS 
m HALL AND VESTIBULE LIGHTS, 
qiios eu c Trade ema DINING & DRAWING ROOM FITTINGS 


"SURPRISE" PENDANTS, 


No. 14956. &c., &c., 
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You want Steam ? of course. 


But you don't always get it, as much of it 
as you want, the instant you want it, and 
without smoke, dust, or grits. 


If you don't it is because your boiler is not 
fitted with a “ Bennis" Automatic Stoker. 


" Bennis " Stokers. sand for cheap steam 
and plenty of it, low coal bills, less labour, 
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2 less wear and tear, less trouble, less worry. 


Why not investigate? That will cost you 
nothing and may save you £'s. 


ED. BENNIS & CO, Ltd, 


Little Hulton, Bolton; & 28, Victoria St., S. W. 


TE == 


The Westminster Tool & Electric Co. | 
Specialists in Electric Portable Tools. 


THE WESTOOL 
ELECTRIC DRILL. 


Designed for 
use with High- 
Speed Steels in 
Jron and Steel 
Works, Ship- 
yards, Aero- 
plane & Motor 
Car Works. 


—— -——-————-—-—-—————— 
SUFFOLK HOUSE, LAURENCE POUNTNEY HILL, 
CANNON STREET, LONDON, E.C. 
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Telegrapbic Address: 
“ Westolelco, Cannon, London.“ 


FOR LIST 
AND DISCOUNTS 


HASLAM £-STRETTON,LY ~ 


TELEGRAMS I*WINDSOR PLACE «туро CARDIFF’: 


CARDIFF 


Illustrated Catalogues on request. 
They are sure to interest you. 
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MUIRHEAD’S 
MOTOR-DRIVEN WHEATSTONE TRANSMITTER, 


dr 


m М Ed 
MI UTS 
D ' ч] 


MUIRHEAD & CO., Ld., 


Elmers End, Beckenham, Kent. 


Telephone : Bromley 50. Telegrams : Muirheads, Elmers End. 
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BRITISH MADE 


— DRY BATTERIES -— 


AND ЧО REFILLS. 


TESTIMONY 
from the 
TRENCHES. 


“This is to inform you 
that | have been using 
your Volex Refills since 
December last. They have 
proved to be of the very 
best class. and have more 
than fulfilled their guaran- 
tee. They are undoubt- 


GOLDSTONE, 


Contractors to 
H.M. Government, 


(Box 5) Sampson Works, 


үч SALFORD, The ‘‘VOLEX” edly the very best for 
е rench work, ere are — ==, 
| BEST BRITISH MANCHESTER POCKET LAMP many brands of refills in ii * 
) UFAC | Telephones : 3 nere are none dà Hp rue mon рете! 7 e 
— á a Prompt D ; А e your ‘ Volex.’ ey rimary Batteries in the World, 
т 7083- 4-5-6 Central. ELIVERUES glve a stronger light and Recommended for Intermittent 
Mul elegrams : Price @/= Doz. Net, last longer than any other || Lighting, Medical Electro Work 
ultum, Manchester. noted refills.” Telephone, Signalling, Shot Firing, 
THE IMPERIAL S vu BUY FOREIGN MAKES? CFC 
— —— — — € À ñ— c Ho 
DRY BATTERIES = particulars of our dry batteries 


are of most excellent quality, the > special D list on application. 
havo been sola by us for oser ie ° WE ARE MANUFACTURERS OF AN IMMENSE — — 
. work RANGE OF TORCH & POCKET LAMP CASES, 


parativel ; 
hice is woken’ Аа Particulars on application. 


of MPERI4y7 > 
„ TORCH REFIL 
— AND BEST) J 


ELECTRIC TORCH REFILLS. 
8-Cell Standard Size, % /- doz. nett; 8-Cell Large изе, 13/4 doz. nett; 
2-Cell Large Bize, 11/-. doz.n 
Our British-made Refills are far superior io чм Атаегїсап ог 
any other foreign make. 


The Brown Boveri Automatic Pressure Regulator 


For A.C. and D.C. GENERATORS, BOOSTERS, etc. 


Among important purchasers 
of BROWN BOVERI, REGU- 
LATORS are the following: 


The London County Council (16,000 


Stepney Borough Council (10,000 


The advantages of this type 
of regulator are becoming 
more and more realised. Since 
their introduction some four 
years ago several hundred 
regulators have been installed 
in this country alone, and are 
giving satisfactory service in 
numerous Supply Stations, 
Collieries, Steel Works, and > $ 
industrial plants of all kinds. 


Metropolitan Railway, London 
(25,000 KW.). 

London and North-Western Railway 
(25,000 KW.). 

London and South-Western Railway 
(25,000 KW.). 

Buenos Ayres Western Railway 
(18,000 KW.). 

Central Argentine Railway (19,000 

British Patent No. 19992 of 1908. KW.). 


Made only in BADEN (Switzerland) and in LONDON. 


BROWN BOVERI & CO., Ltd., Caxton House, Westminster, London. 
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The War 


“Le Carbone” 
Brushes. 


“ Are you able to continue to supply 
us with Le Carbone Brushes.” 


* Yes." 


This affrmative answer has greatly eased 
the minds of all our customers. 


You can appreciate the full meaning of 
this statement only by the use of Le 
Carbone brushes on your machines—the 
use of a brush of absolute uniformity which 
will give you long and efficient service. 


Le Carbone, 
17, Water Lane, Gt. Tower Street, Е.С. 


2 
— 


The line to push 


THE “PRING INSPECTION FITTING 


Patent Applied for. 


THREE CARDINAL POINTS: 


(1) More room to inspeet ana 
work in. x 
(2) Quickness in removing 

lid, no serews to loose. 

Simply pull or prize off, and 

press back. If not perfectly 

tight, a slight pressure of 

finger and thumb on lugs 

will adjust same. 


(3) Cheapness over al) other 
types. 


PRICES.—INsPEcTION ELBOWS: 


: $3 of do $$... HP Ue 
Plain ... 32]. 48/- 58/- 78/- 
Screwed 34/- 50/- 60/- 80/- 
PRICES.—INSPECTION TEES: 
E МИС С РЄ, Y D WES 4p oo 
Plain ... 42/. 56/- 70/- 96/- per gross. 
Screwed 44/. 58/- 72/- 98/- сч 


Other Sizes in progress. 


TABLE showing a few comparisons of these Fittings 
and ordinary Inspection Fittings. 


oe nary Inspection Fit tage 
"SPRING t 50% off Standard Lis 


Fit 
al 3317 Е т 
& Inspection Elbow, plain] 218. Ad. 335. Od. 
i” 70 4 screwed | 22s. Ва. | 34s. 6d. 
° Inspection Tee, plain | 28s. Od. | 39s. Od. 
E T „ screwed 29s. Ad. 45s. Od. 
When ordering specify “SPRING” Pattern 


The STEEL TUBES & CONDUITS COMPANY 
тоъ евна, ALIGE STREET, KEIGHLEY "ее е 


Progress, Keighley. 


nee eto of illuminating large areas, such as 
Factories——> SUNLITE “P.E.” REFLECTORS 


Telephone : 
Gerrard 2291 
(3 lines.) 


profitable investment. 


ELECTRICAL com PANY LIMITED 
HEAD OFFICES. 118-120 CHARING CROSS RD. LONDON. W.C. 


AND HALF-WATT LAMPS 


The patterns included cover all the requirements of adequate and efficient lighting, 
Large numbers of munition works, &c., are using this system and find it a 
Let us help you to increased production by giving us 
particulars of your workshops and the work carried out. 


SRG 


Telegrams : 
“ Secabilis Ox 
London.” 


ШШШ ШШШ И ШШШ 
Good Lighting means 
Increased Production 
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MAS PAST Wi 


Were it friend or foe that my grip laid low, 
Their Yuletide Fires were in vain, 
j 727471 „7 Р 2 oF н 


Make the cold wind blow, send them ice ог snow, 


And laugh as no warmth they gain.” 
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Of science all dormant lay, 
But now they perspire by a * REVO? FIRE 


Snow and ice just melt away." 
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Stalls 


CABLEACCESSORIES Cel? LIPTON, 
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DRAWN WIRE LAMPS. 
ARE MADE AT PRESTON BY 


DICK KERR 


AND C9, LIMITED, : 
ABCHURCH YARD, CANNON ST, LONDON, EC. 


LICENSED UNDER BRITISH PATENTS NO 21513/06, 
27712 /05 AND OTHERS. | 


CRESSALL 


MANUFACTURING 
COMPANY, 


40 & 41, STANIFORTH STREET, 


BIRMINGHAM. 


Manufacturers of 


BRITISH-MADE 


RESISTANCE 
MATERIALS. 


RESISTANCE NETS for MOTOR STARTERS, СОМ. 
TROLLERS, REGULATORS, ARC LAMPS, TESTING 
RESISTANCES and Special Resistances of Every 
Description. 


“CORD” MATERIAL for ELECTRIC HEATING and 
COOKING APPARATUS, SLIDING RESISTANCES, 
and for General and Special HEATING ELEMENTS 
of Every Description. 


ALL MATERIALS SUPPLIED BY US ARE ENTIRELY BRITISH 
MADE AT OUR OWN WORKS FROM MATERIALS 
OF BRITISH ORIGIN. 


Please Address your Enquiries to :— 


THE CRESSALL MANUFACTURING CO., BIRMINGHAM 


ACHESON -GRAPHITE 
POWDER & ELECTRODES 


Е. G. ACHESON, Lr», 


5, Chancery Lane, London, W.C. 


See detailed” Advt.f (last: and next (week's issues. pes. 


FLUXITE 
SIMPLIFIES 
SOLDERING 


The Lusty Lung, 
With ail his might 

The prai:e is sung 
To friend Fluxite. 


Electricians, Plumbers, Gasfitters, and other Metal 
Workers all sing the Praises of 


LUXIT 


as the paste flux that solders even dirty metals 

without cleaning or corrosion, and joints lead 

without solder merely by the use of a blow-lamp 
or blow-pipe. In short, Fluxite 


SIMPLIFIES SOLDERING 


AND SUPERSEDES LEAD-BURNING. 


If desired some solder can be filed into a little 
Fluxite and the two applied together. Fluxite 
is & necessity in every tool-kit. 


YOU WANT SOME. 


Of Ironmongers and Oilshops, іп 6d., 1/-, and 2/- tins. 
Made by THE AUTO-CONTROLLER CO., 54, Vienna Road. 
Bermondsey, S.E. 
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Lc ОШТО Т Т УУ 6 
“F 
Z: For Electric Power Stations. : 
== All sizes from 20 B.H.P. to 4,000 B.H.P. - 
EE The Sulzer Diesel Engine is particularly suitable for = 
EE Electricity Works. Its compactness of design permits = 
ЕЕ = of inexpensive foundations and economises floor space; = 
EE the simplicity of its construction and its reliability, = 
== = the absence of auxiliary apparatus such as gas = 
EE generators, steam boilers, etc., and the automatic regu- = 
== lation of fuel consumption are important advantages. = 
= = They mean E 
== = CONTINUITY OF OPERATION = 
=: A MINIMUM OF ATTENTION = 
= = & LOW MAINTENANCE CHARGES. = 
= 2 4,000 B.H.P. Two Cycle Diesel Engine. = 
T SULZER BROTHERS 
= = (Winterthur, Switzerland), | = 
Ср 30, Norfolk Street, Strand, London, М.С. = 
= = The firm of Sulzer Brothers was founded in Switzerland in 1775. = 
= 1 1 КККК 
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S FI The Hall Mark of 
Quality in everything 
Electrical 


Every article featured on this 
page is British made to British 
Standards of workmanship. The 
G.E.C. have in their factories 
the most skilled workers, and 
on their staffs, scientists and 
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G.E.C. “ Magnet 


Electric Iron. 
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net " Toaster. 


G.E.C. Electric 
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j | 
Kettle. > a i 
Large Stocks held at all branches G.E.C. Small 7 tH] 
and agencies. Write for price Power Motors. E 


GEC. Magnet lists and illustrated bulletins. 
Eleciric Fires. - 
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G. E. C. Freezor " 
Electric Fans. 
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The General Electric Co., Ltd., 


Head Office: 67, Queen Victoria Street, London, E.C. 


Telephone; London Wall No, 3600 (30 lines), Telegrams: © Electricity, Cent. London,“ Cablegrams: ** Polyphase, London," 


© 
| 


Home Branches: Manchester, Birmingham, Glasgow, Cardiff, Newcastle, Dublin, Belfast, 
Bristol, Swansea, Liverpool, Leeds, Sheffield, Nottingham, Hull, Southampton, Cork, Aberdeen, &e. 


| 

Branches and Agencies in the (South Australia). The British Genera! . ies :— i 
Brush Es obe = Electrio Co., Ltd., 88 and 89, Castle Foreign Branches and Agencies: WN 
Street, Capetown, and corner of Love- | General Electric de France, Ltd., 10— QA 


British General Electric Co., Ltd., 257, day and Anderson Streets, Johannes- | 12, Rue Rodier, Paris. N. V. Van den 
Clarence Street, Sydney (N.B.W.), 590 burg. The General Electric Co., Utd. | Berg & Cos., Metaa!hande!, 163, Prinz 
and 5904, Bourke Street West, Mel- | (India), 14, Old Court House Street, | Hendrik Kade, Amsterdam, The General 
bourne (V ictoria), and 8, Willesden Бї, Calcutta, and 106, Armenian Street, | Electric Co.. Ltd, of Belgium, 17, 
Wellington (N.Z.). General Electric En- | Madras. The General Electric Co. of Rue Neuve, Brussels, Anglo-Argentine 

main сор 203 to 207, Murray 8t., China, Ltd., 2, Queen's Buildings, Hong General Electric Co., Ltd., 1475—148P, \ 

erth, (W. A.), and Kalgoorlie (W. A.). Kong, and 7, Jinkee Road, Shanghai. Biva-davia, Buenos Aires (Argentina). j 


— 
— 


Norman H. Bell, 83, Eagle St., Brisbane Bullock Bros. & Co., Rangoon (Burmah Huth & Co., Valparaiso, Santiago ard | 
- (Queensland). Colton, Palmer & Pres- Barbados Electric Supply Sr Gn den | Concepcion (Chil). The Bangkok KO 
ton, Ltd., 58, Currie Street, Adelaide Ltd., Bridgetown, Barbados, Dock Company, Bangkok (Siam). У ^ 
| 
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| THE "ELECTRICAL REVIEW" 


= 


Relating to Situations Vacant, Situations Wanted, Businesses Wanted, Businesses for Sale, Patents for Sale, 


Specific Articles of any kind Wanted, or for Sale or Excha 
Box Number and Electrical Review " 


per Word (minimum !s.). 


nge, are inserted at the rate of ONE PENNY | 


| CHEAP PREPAID ADVERTISEMENTS 


Address count as Seven Words. 


Three Consecutive Insertions for the Price of Two, if ordered and prepaid with first Insertion. 
LATEST TIME FOR RECEIVING 9.30 a.m. THURSDAYS. 


Where Advertisements are to be answered to a given Number at the Electrical Review Office, applications for Names 
and Addresses of the Advertisers will be entirely disregarded, and Letters giving incorrect Box Numbers will be destroyed. 


„“ The Scale does not apply to Trade Advertisements, terms for which can be had on application to 4, Ludgate Hill, London, E.C. 


OFFICIAL NOTICES, &c., 1s. per line in Column. 


The ELECTRICAL REVIEW is the recognised medium of the Electrical Trades, and has by far the 
. CIRCULATION of any Electrical Industrial Paper in Great Britain. 
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2 number ARE FORWARDED 


ELECTRICAL 


PARTNERS and PARTNERSHIPS 


can be obtained through 


WHEATLEY KIRK, PRICE & co. 


(Establiahed™ 1850). 
46, Watling Street, London, E.C. 


16, Albert Square, 26, Collingwood Street, 
Manchester. Newcastle-on-Tyne. 


By Order of the Directors of Ma. cell k Ponting, Ltd. 
SALE BY AUCTION, WITHOUT RESERVE, 


OF THE 


cosTLY TRADE FITTINGS, 


: INOLUDING 


THE ELECTRIC GENERATING PLANT 


comprising 60-H.P. Otto Gas Eogine; large Electric Dynamo, by Laurence, 
‘Scott & Co.; Switchboard, &c. „complete and in fall worb ing order; installa- 
tion of Electric Irons: Electric Light Fittings and Cable: 8-H. p. Omnium 


Motor Delivery Carrier; Telephone Transmitters; Iron Safes; Board Room 


and Office Furniture; valuable Show cases and other items. 


B. NORMAN & SON 


WILL SELL THE ABOVE ON THE PREMISES, 
In Ii to 125. WESTBOURNE GROY E, W., 


ON 
WEDNESDAY, JANUARY 12th, at ONE. 


On View two days prior. 
London, Е.С. Tel. No. 2848 Central. 


EDUCATIONAL NOTICES. 
Latest time for receiving 9.30 a.m. Thursday. 


Ch prepaid Advertisements are inserted under this heading at the rate 
ot On пе гео? Рег Word (minimum 1&). Three Consecutive Insertions for 
the p of two, if ordered and prepaid with first insertion. 

Box Number and ELECTRICAL REVIEW address count as seven words. 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 


addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisementa 
with a box number are forwarded nightly, Роме incurred are charged at 


M. I. E. B., A. M. I. OC. B., A. M. I. M. E., Matriculation, B. So. 
(Engineering), secured with minimum expense and energy 

by “ U. H. C. Individualised Correspondence Courses. Advice and 
guidance free.— Apply Advisory Secretary, UNIVERSITY ENGIN- 
EERING COLLEGE, 8, St. Mark’s Crescent, ы Park, London, 
N.W. (Five Advertisements below.) 4281 


ORRESPONDENCE Oourses in Civil, Electrical, and Mechanical 
Engineering. Specially Reduced Fees during the War! 
Success guaranteed ! — UNIVERSITY ENGINEERING COLLEGE. 
Advertisements above and below.) 4282 


LECTRICAL Engineers desiring early advancement will de well 

advised to send for the U. E. C.“ Prospectus, see UNIVERSITY 
ENGINEERING COLLEGE advertisemente, numbered 4281, 4282, 4283, 

4284, 4286, at once! 4285 


Unless otherwise instructed, ALL LETTERS received in answer to Advertisements with a Box 
NIGHTLY. 


кеи =н meen 


А re al of the Auctioneers, 1, Gresham a: 
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Postages incurred are charged at cost. 


EDUCATIONAL NOTICES.—Continued. 


\ 


F Send immediately for U. E. O.“ Prospectus: of 
Specialised E » Mathematical and Examination 
Training. Unique system Record series of successes. — UNIVERSITY 
ENGINEERING COLLEGE, (Advertisements above and below.) 4288 


N effectively mastered by the U. E. C.“ practical - 
Correspondence System. The most profitable investment on 
market. Commercial Engineering, Works Management, Installa- 
tions, Electrical Design, Draughtemanship, &c.; UNIVERSITY 
ENGINEERING VINE advertisements numbered 4281, 4282, 4288, 
4284, 4285. | 4286 


* 


! 
ANTED Engineere—to fill responsible positions in the Trade 
Boom ahead! Think!! Are pou a еси „U. E. O.“ 
particularly advise and quote you free concerning Course of Spare- 
Time Training to most profitably develop your abilities.— Write now 
а. Es ITY ENGINEERING COLLEGE. (Five потеза 
те. 284 


SITUATIONS VACANT. 
Latest time fer ка 9.30 a.m. — 


И letters are not te be delivered to certain firms or individuals (if 
knewn), instructions to that effect shouid be sent to the Manager of the 


ELECTRICAL REVIEW, who will do his best to carry out such instructions. 
Letters of applicants cannot in such cases be returned to them, nor can 
the names of Advertisers using a number іп any way be disclosad. 


— — ——À 


Original Testimonials should never be sent. 


WAR DEPARTMENT. 
Milltary Camps, Southera Command. 


ELECTRIC LIGHTING. 
T™ following Positions are Vacant at Camps near Salisbury : — 


Shilt Engineers, 

Station Fitters, 

Wiremen, 

Engine Drivers (Steam and ОП Engines). 


Unfurnished single quarters can generally be provided. 

Preference will be given to applications from men who have been 
discharged from the Army or Navy, or are not eligible for military 
service. 

Applications, enclosing copiea only of testimonials, and stating 
briefly training, experience and wages required, should be sent to 
the undersigned at once. Envelopes should be endorsed '' Power 


House Staff. 


CHIEF ENGINEER, Southern Command, 
Radnor House, Salisbury. 9806 


a a NE ETE 


(Continued on next page.) 
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SITUATIONS VACANT.—Continued. 


CORPORATION OF WAKEFIELD ELECTRICITY DEPARTMENT. 


ANTED, two Switchboard Attendants at the Wakefield Cor- 
poration Electricity Works. Appli must already have 

some experience of the working of a large А.С. switchboard. State 
salary required. The person engaged will be on War Servioe, 
but no applications are desired from those so engaged at present 
without the full consent of their employers. Written applications, 
enclosing copies of testimonials, to be addressed to the CITY 
ELEOTRIOAL ENGINEER, Wakefield. 9816 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s.). Three Consecutive Insertions tor 
the price of two, if ordered and prepaid with first insertion. 

Box Number and ELECTRICAL REVIEW address count as seven words. 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 


addresses of the Advertisers will ba entirely disregarded. 


Unless otherwise Instructed, all letters received in answer to advertisements 
ү а box number are forwarded nightly. Postages incurred are charged at 
cost. 


BOILER-House Foreman wanted in Corporation power station, 

experienced in efficiency testing, CO. recorders, Фо. ; required 

to undertake repairs to boilers and mechanical stokers, and act as 

reserve fireman on emergency.—Apply stating age, wages required 

and giving particulars of experience, to 9767, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


CHARGE Engineer is required immediately for Power Station 

in London district. Must be first-class man, experienced in 

working of turbines, В. & W. Boilersand E.H.T. supply. Progressive 

salary for really suitable man.— Apply stating age, salary required, 

and giving full particulars of experience, technical and scholastic 

training, and when able to take up duties, to 9784, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


RMATURE Winder wanted immediately for re-winding Traction 
Motors; long hours and high wages for a good man-— 
MANAGER, Oorporation Tramways, Brighton. 9801 
OROUGH of Ecoles.—The Electricity Committee require a Shift 

L Engineer (for permanent engagement) in their generating 
station; wages 40s. per week, rising to 426. per week at the expira- 
tion of six months’ approved service; war service badge provided. 
—Applications endorsed '' Shift Engineer," stating age, experience, 
‚апа when able to commence duty, accompanied by copies of not 
more than three recent testimonials, to be addressed to the BoRoUGH 
ELEOTRICAL ENGINEER, Electricity Works, Oawdor Street, Patri- 
croft, Lancs., and forwarded so as to arrive not later than Wednesday, 
the 8rd prox. 9817 


HIEF Clerk, capable of taking charge of small clerical staff; 

must be good at figures and not eligible for army. A pro- 

gressive appointment. — Full particulars to 4225, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


RAUGHTSMAN, good general experience in dynamo design, 

also in very small high-class machines. State age, salary, 

&c. Shepherd’s Bush district. No person resident more th.n 10 

miles away, or already engaged on Goreroment work, will be 
engaged.—4269, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


RAWING Office —Junior Assistant wanted in large East-London 
electricity works; good handwriting, some knowledge of card 
systems and map tracing desirable. Must be ineligible for military 
service, and not on war work.— Full particulars to 9815, ELEOTRIOAL 
REVIEW, 4, Ludgate Hill, London. 


LECTRICIAN required for Factory within 20 miles of London; 
experienced in power, lighting and repairs. Wages 9d. per 
hour.— Write, giving experience, &o., to 4238, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 
LECTRICIAN, practical, wanted for large motor repair and 
installation business; test-room experience in motor works 
desirable. Must be able to trace faults and be conversant with 
connections of A.C. motors, starters and accessories. Men ineligible 
for the Army and not on war work preferred.—Fall partioulars to 
9814, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


LECTRICIAN-Wireman wanted to assist in maintenance of 
lighting and power plant. Wages 84d. per hour and an 
additional allowance of 28. 6d. weekly.— Applications to the 
ADMINISTRATOR, Graylingwell War Hospital, Chichester. 4278 


LECTRICIAN-Wiremen, screwed and slip tube, power and 

light; also good all-round jobbing hand. No person resident 

more than 10 miles away, or already engaged on Government work, 
will be engaged.— Apply CoLLey, 51, Great Ormond Street, W.C. 

4290 


F wanted, used to Diesel engines, one accustomed 

to direet- current, three-wire supply. Wages to start 308., for 
56 hours per week. — Application, stating age, experience and 
testimonials, to ENGINEER & MANAGER, Electricity Works, Basing- 
stoke. 9808 


j wanted, must be accustomed to Water-tube Boilers.— 
Apply ELECTRIC WORKS, Wigan. 4277 
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SITUATIONS VACANT.— O 


ITTER- Driver required for central station. B. T. H. turbines. 
Wages 863., plus 4s. per week for war bonus. Reply giving 
fittings experience. Man appointed will be classed a munition 


. worker.— Box 419, с/о Messrs. R. F. White & Son, General Adver- 


tising Agents, 88, Fleet Street, E.C. 9823 


OREMAN wanted. by a firm of Engineers under Government 
control in London District, to take charge of a View Recom 
dealing with small electrical parts. Applicant should have had good 
electrical manufacturing experience and a sound theoretical training. 
One used to the supervision of both male and female labour 
preferred. Those already on Government work need not apply.— 
Write or apply to nearest Board of Trade LABOUR EXCHANGE, 
mentioning this paper and No. 9771. 


EQUIRED at once, a capable Cable Operator, able to instruot. 
with knowledge of repairing and testing cable instruments: 

also some electrical knowledge.—Write E. L. C., ojo Hornoasile's, 
61, Cheapside, E.C. | 4258 


11 for Lift Work, capable Electrician for repairs; only 

men with good references and not on Government work need 

apply.—Apply your nearest LABOUR EXCHANGE, mentioning e 

| 71 

EQUIBRED immediately for Gold producing Mine, West Africa, 

two competent Electricians with experience, three-phase 

installations.— Apply, with copies of testimonials, stating age, 

experience and salary required, 9808, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


HIFT Engineer wanted in power house, South Wales; W 
badge granted: wages to start 40s.; А.С. and D.C. supply.— 
State fully training and experiences and when free, 9802, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. | 


—————— 


S Assistant required for West-End undertaking; 
ineligible. —9796, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


UB-STATION Attendants of over military age, or who are 


otherwise ineligib'e for Naval or military service, wanted 


temporarily to take the place of men serving with the Forees. 
Wages £2 per week of 56 hours; overtime at single rates, and in 
addition 3з. per week war bonus.—Apply, with particulars of past 
experience, to GENERAL MANAGER, Electricity Offices, Dunning 
Street, Sunderland. 4203 


WITOHBOARD Attendant wanted at once, Slades Green Electric 
Light and Power Station (three-wire, D.C.). Knowledge of 
battery routine, wiring and arc lamps necessary. Average 56 hours 
weekly. State age, experience and pay required.—Apply, P. C. 
TEMPEST, S. E. & C. Rly., Tonbridge Station. . 4968 


— —— ——M 


TELEPHONE Fitters required; must be thoroughly experienced 

in intercommunication work; permaneney for oompeteni 
men.— PRIVATE TELEPHONE COMPANY, 28, Great Queen Street. 
Kingsway. 4989 


YEST-Room Assistants required for testing electrical motor 
control gear of all kinds; also others for testing electrical 
meters.—Apply nearest LABOUR EXCHANGE. mentioning thie paper 
and No. A. 1087. No person engaged on Government work need 


apply. 4247 


ANTED, an Electrician to take charge of D.C. installation, 
about 750 Kw., for hauling and pumping purposes; must 

be 6 o'clock man and have had considerable colliery experience and 
state salary required.—Apply to Box 56, Wrexham. 9807 


ANTED. Car Shed Fitter; preference given to one wiih's 
knowledge of B. T. H. equipment.— State wages, &., to 
9810, ELECTRICAL REVIEW, 4, Ludgate Hill, London. ` 


ANTED, Electrician - Wireman, thoroughly experienced.— 
Write, stating experience and wages required, to BURSTON, 
SuTTON & Co., 87, Bishopsgate, E.C. | 4256 


ANTED, competent and experienced Engineer, to take charge 

of London sales and export department of Electrical Manu 
facturing Company; similar experience and intimate knowledge 
of motor control gear and meters desirable.—Apply stating age, 
qualifications and salary required, to 4248, ELEOTRICAL REVIEW, 
4, Ludgate Hill, London. 


ANTED immediately, fully-qualified Electrician to take 

complete charge of all electrical equipment in large seaplane 

works on the South Coast. Highest references required. Good rate 

of pay to suitable man. No man on Government work will be 

engaged.—Write to your nearest LABOUR EXCHANGE, mentioning 
this paper and No. 9790. 


IREMEN for Lighting and Power, accustomed to casing and 
tube; permanency to suitable men.—Apply stating 866 
married or single, and wage required with copies of testimonials, 
NORTHAMPTON ELEOTRIO LIGHT & Рожик Co., LTD., 25, Bridge 
Street, Northampton. 4216 


(Continued on next page.) 
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SITUATIONS VACANT .— Continued. 


Vy PEERS Resident Engineer wanted for Bargoed district 

(Glam.) by the Rhymney Valley & General Electric Supply 
Co., Ltd., to take charge three-phase sub-stationg and underground 
and overhead distribution. Must be good cable jointer with 
knowledge of transformers, meters, installation work, &c.—Apply 
by letter, stating age, experience, salary required, to SEORETARY, 
Pradential Buildings, Cardiff. : 9818 


Cheap prepaid Advertisements atre inserted under this heading at the rate 
of One Penny per Word (minimum ls}, Т Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 


E EON of Electrical Station Engineers. (Founded 

January, 1918.) The protective organisation for Electricity 
Supply Engineers.—Write for particulars aud a copy of A. E. S. E. 
Progress to A. E. S. E., 41, Warren Road, Leyton, Е. 4276 


M letters are not to he delivered to certain firms er individuals (ff 
known), instructions to that effset should be sent to the Manager of the 
ELECTRICAL REVIEW, who will do his best te c wry out such instructions. 
Letters of appi‘cants cannot in such cases be : etur.ed to them, ner can 
the namas of Advortisers using a number in any way be disclosed. 


SITUATIONS WANTED. 


Advertisements are inserted under this heading at the rate 
for - 


Cheap prepaid 
of One Penny Per Word (minimum 1s.). Three Consecutive 
the price of two, if ordered and prepaid with first insertion, 
Box Number and ELECTRICAL REVIEW address count as seven words. 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instruc*ed, all letters received in answer to advertisements 
n a box number are forwarded nightly. Postages incurred are charged at 
cos 


DVERTISER, experienced in supervision and manufacture of 

electric cooking and heating apparatus, installation, plant 

work, pr seeks position.—4257, ELEOTRIOAL REVIEW, 4, Ludgate 
Hill, London. 


DVERTISER (41), considerable experience with large firm 
manufacturing small motors, fans, accessories, &., seeks 
position; charge of business and prodaction side of similar depart- 
ment. Excellent references. — 4201, ELECTRICAL REVIEW, 
4, Ludgaté Hill, London. 


2751002, and Mesbenios! Engineer, M.LE.E. Assoc. ` 


M. I. O. E., thorough technical qualifications and large coom- 
mercial experience home and abroad, desires responsible appointment. 
Tactful and energetic, used to taking Initiative and control.-—9819, 
ELECTRICAL REVIEW. 4, Ludgate Hill, London. 


LECTRICAL Construction Engineer (32), home and foreign 
experience, motors, telephones, arc lamps; disengaged.— 
GOLDEN, 7, Randolph Gardens, Maida Vale, London. 


LECTRICAL Engineer (married), 20 years’ good experience in 
installation work of every description, last situation as 
manager of electrical department of old-established business; 


excellent testimonialg.—4268, ELROTRIGAL REVIEW, 4, Ludgate Hill, 


London. 


LEOTHICAL Engineer, disengaged, Westinghouse trained, 

12 years’ experience factory and large contracts, theoretical 

and practical experience in both А.С. and PD. o. plant. — 4280, 
ELECTRICAL REVIEW, 4. Ludgate Hill, London. 


LECTRICIAN (ineligible), married, thoroughly experienced in 
. all branches, requires permanent responsible position; good 


testimonials for supervision and abilities. — 4264, ELROTRICAL 
REVIEW, 4, Ludgate Hill, London. 


LEOTRICIAN, disengaged ; light, power, phones; would take 
charge. — W.. 2, Montague Road, Hendon, N.W. 4267 


NGINEERB. Electrician, charge private plant; wages £3. No 
_ Cards.— IRELAND, Trulls Hatch, Rotherfield. 4287 


NGINEER - Electrician, Wireman. seeks situation; charge 
estate or works plant preferred.— BRAY, 146, Finborough Road, 


Kensington, i 123266 


NGINEERING Draughtsman, versed electrical, mechanical 
and rtructaral design. — 4217, ELECTRICAL REVIEW, 
$, Ludgate Hill, London. 


STATE-Engineer, Electrician (40), married (ineligible), seeks 
appointment; competent man, any plant; 5 years present 
stivate situation; highly recommended. — PHILPOT, Oakhurst, 
Werstham, Surrey. 4288 


ITTER’S Mate wante job; used to screwed tube work. Rate 
84d. per hour.— V. J. F., 32, Claremont Square, Е.С. 4260 


OBREMAN- Electrician, disengaged, seeks appointment, town or 
country, 20 years’ all-round D.C. experience generators, 
notors, lifts, power distribution, automatic signalling telephones, 
‘onstruction and maintenance. — 4213, ELECTRICAL REVIEW, 4, 
t, Ludgate Hill, London. 


WO Electricians capable of taking charge of large Power Plant, 
Wiring, Motors, Dynamos, Switchboard, used to Suction Gas, 

so Oil, Town, Gas and Steam, seek situations.—'' ELECTRICIAN,” 
ta, Broad Lane, Tottenham. 4289 


_ Hollowav. 
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SITUATIONS WANTED.—Conhnued. 


IBEMAN wants job lighting, power, &c.; excellent refs. 
Navy discharge. — Новвз, 117, Tufnell Park Road, 
| 4262 


W REMAN wante job; Government work preferred.—E., 10, 
Faraday Road. North Kensington. 4265 


а... 


IREMAN wants job, lighting. power, Фо. Excellent references; 
Army discharge.—CARROL, 7, Winchester Street, Pimlico. 
. 1261 


— P a c ⅛— ————— ——— A — — X — (" 


41, Mildmay Street, Mildmay Park, N. 4259 


IREMAN, reliable, wants job; any system; refs.— B,” 
63, Blandford Road, Beckenbam. 4271 


IRE MAN, competent, case or tube; London ra&te.—F. B., 
18. Paddock Gardens, Upper Norwood. 4272 


k S ( Satie tng 
OUNG Electrician (married), disengaged ; all systems, cantract 
or maintenance.—G., 17, Cloudesley Place, Islington. 4276 


AGENCIES. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s.). Three Consecutive Insertions for 
the price of two, if ordered-and prepaid with first insertion. 

Box Number and ELECTRICAL Review address count as seven words. 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 
Unless otherwise instructed, all letters received in answer to advertisements 


меа а box number are forwarded nightly. Postages incurred are charged at 


GENTS wanted in Colonies, allied and neutral countries, for 
sale of British-mado fittings for half-watt lamps, &c.— 9778, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


FOR SALE. 


SPECIAL GASH BARGAINS. 


WO Miles 2/16 Wire, twin twisted, red and black P.R., D.C.C. 
braided and compounded ; 110 yd. ooils. £10 mile for quick 


sale. | 
Telephone Cabinets.—We hold a large stock of new Cabinets, 
teed sound-proof, well made and quite new; usually 
sold at £15 each. Offered at very low prices to clear. State 
requirements. 

Hack - Saw Blades. Starrett make.— Large stock of 12“ and upwards. 
For hand or power. Offered at 55 per cent. off list prices. 
State requirements. 

1 Ampmeter, up to 150 ampe. 

2 ditto, ditto 120 amps. 

1 Voltmeter, reading up to 120 volte. 
In perfect condition.  Prioe 258. each. Any one sent on 
approval. 

8-H.P. Witton Motor, 200 v., a.c., 1460 revs., 50 periods, single 
phase, fitted with 7° x 4” pulley, complete with starter and 
slide rails. Price £15. 

Recently taken out of use for larger power. Е 

8-H.P. Motor, 110 v., D.O., fitted with 5” pulley, complete with 
slide rails and starter, 1260 R.P.M. Electrical Co.'s make. 
Price £12. 

THE LONDON METAL CO., LTD., 
la, Forest Lane, Stratford, London, E. 


FOR SALE. 


| Nalder Bros.’ make. 


4253 


| 95 Ors High-class Generator, comprising Enclosed Inverted 


Compound Engine, by Galloways, 16 in. and 27 in. 
cylinders, 11 in. stroke, 360 revs., and Mather & Platt 
6-pole Generator, compound or shunt wound, 550 volts. 
Modern first-class job; immediate delivery, 

60-H.P. (two) D c. Motors. by G. E. C., 250 volts, enclosed type. 

26-H.P. D.C. Motor, by G.E.C., 250 volts. 

80-Ew. Brush Generator, Enclosed Inverted Engine and p.c. Multi- 
polar Generator, 500 volts. 


THOMAS MITCHELL & SONS, LTD.. 
Edgar Street, Bolton. 9747 


FOR SALE. 


EW. Generating Set, D.c. 500 volts ; 000- kw. Generating 
80 Set, D. O. 500 volts; two Sets Highfield patent reversible 
Boosters, each set comprising motor, booster and exciter. 175 amps., 
0:150 volt, motor. D.C. 500 volts. 

Also several Tanks. 

Cheap before removal from London. 

Particulars on application to JOHN JACKSON & Co., Scotstoun, 
Glasgow; or ALBERT BAIRD, 195, Clapham Road, London. 9740 


(Continued on next page.) 
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FOR SALE.—Continued. 


FOR SALE. 


EARLY new Hori. Boring and Facing Maohine, by the 
Atlas Engineering Co., with 4-in. boring bar. 
Motor-driven Boring Machine, by the Bement Miles Oo., 
with 5-in. self-act boring bar, arranged for Motor drive. 
а а Universal Radial Drilling Machine, by the Niles 

001 Uo. 

49-in. Morton Drawback Shaping Machine, with quick 
return motion. 

80-in. Vertical Boring and Turning Mill, by Butler. 

Double-geared overhanging arm Horizontal Milling Machine, 
by Kendall & Gent, table 3 ft. 6 in. by 12 in. 

No. 12 Lincoln type Milling Machine, by Kempsmith, table 
2 ft. 6 in. by 12 in. 


Automatic Twist Drill Grinder, up to 2 In. diameter, by : 


Mayer & Schmidt. 
'* Gisholt ° Universal Tool Grinder, fitted with Pump. 
Treble-geared Boring and Facing Lathe, by Whitworth, 
3 ft. 3 in. faceplate. 


TALOGUE of Stock MAOHINERY. 2-3000 LOTS. 


Free on applicstion. - Inspection invited. 
THOS. W. WABD, LTD., ALBION WORKS, 
Tel.:: Forward, Sheffield.“ SHEFFIELD. 
FOR SALE. 


noe 8-phase, 440-volt, 50-period Motors. 


One 40-H.P. Open Protected Өң Squirrel cage Motor, to run at 
780 R. P. M., complete with one double-width Belt Pulley, 14” x 
9”, and one set of Slide Rails and Bolts. 

One 40-H.P. Totally-enelosed Auto-Starter. 


One 10-H.P. Slip-ring Motor, Totally Enclosed, Continuously Rated, 
speed 780 R.P.M. with free end shaft. 

One 10-H.P. Reversing Controller, with 5 contacts on both sides, 
with phase switching-off arrangement on 2 phases, and with 
necessary земл resistance. 


One 15-H.P. Blip- dae. Open! Protected. Type, Continuously-rated 
Motor, speed 780 R. P. M., fitted with back gear shaft through 
dedplate; having mounted : one machine cut steel reduction 
gear, ratio 4—1 with back gear shaft fitted, with Pulley 12" x 
8“ face ; complete with one set of Slide Rails and Bolts. 

One Protected Type Rotog Starter. 


One 15-н.р, Squirrel-cage Motor, Open Protected Type, Continuously 
Rated, speed 780 R. . M., fitted with Belt Polley 12 diameter x 
8” face ; one set of Rails and Bolta. 

One 15-н.р. Auto Transformer Starter. 


One 5-H.P. Squirrel-cage, Open Protected ‚ Continuously-rated 
Motor, complete with Belt Pulley 8” diameter x 44° face; one 
set of Slide Rails and Bolts. 

One Star Delta Starter. 


One в. Slip-ring Motor, Open Protected Type, 970 R.P.M., free 
end shaft. 

One Empire Automatic Controller, by the Electrical Control, 
Ltd., Glasgow; suitable for 40-H.P., 440-volt, 50-cyole, 8- phase, 
elip-ring motor, open pattern, complete with one Empire 
pressure to operate between a pressure of 74 to 82 lbs. 
for air-compressor use. 


The above machines are brand new, all continuously rated. We 
could offer very low prices on application for delivery from stock in 
our Glasgow Warehouse. 


PATERSON & SERVICE, 
Engineers and Merchants, 


88, Bath Street, Glasgow. 9743 
созар prepaid Advertisem are inserted under this h ! $ th te 
of One Penny Per Word tnim am 1s.). Three Cobiseoütive s ‘one for 


the price of two, if ordered and prspaid with first insertion. 
Box Number and ELECTRICAL REVIEW address count as seven words. 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 


addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
with а box number are forwarded nightly. Postages incurred are charged at 


LTERNATORS for Bale.— The Lancashire Dynamo and Motor 
Co., Ltd., size 8}, one phase, 881 periods per second, 400 

volts, 40 amps., 1000 revolutiops per minute, No. 11,224. Helios 
Elektricitäts Aktiengeselischaft, Koln Ehrenfeld, 6 Kw., 1500 revs., 
300 volts, 20 amps.; also two Switchboards.—Apply JOHN 
DEWSBURY & SON, LTD., Littleton Street, Walsall. 4188 


[Dect a 


FOR SALE.-—Contnued. 


RC Lamp PATE tor Sale ; open, enclosed and flame ; all sizes, 
ex stock. — M. О. HEOEELS, 4, Northumberland Street, 
Newcastle-on- Tu 9283 


PB Generating Sets. — One 50-Kw. and two 100. 

EW., 250 volta; one 120, one 140 and two 260-Kw., 500 volts. 
All enclosed high-speed engines and multipolar generators — 
PacENIX ELECTRICAL CO., 40, Broomielaw, Glasgow. 9762 


IBECT-Current Motors: 40, 80 and 100 H.P., 280 volts; 110, 
180, 150 and 450 H.P., 460—500 volts.—PHENIX ELE. 
TRICAL Co.. 40, Broomielaw, Glasgow. 9764 


YNAMOS, 3000, 1500, 1000 and 750 amperes at 6 volts, ready 
for delivery; also smaller sizes delivered from stock. Machines 

let. out on hire. ce & Co., Eleotro-Platers Engineers, 
Birmingham. - 755 


9 Motors and Dynamos, Sale or Hire. Always а ma 

stock of nearly new guaranteed machines. Immediate 
dellvery.—ELEOTRO.GENERATOB Co., la, Shepherd’s Bush Бом, 
W. Phone: 488 Hammersmith. 4194 


LECTRIC Motors (50) for Sale, 440/500 volts, D. O.; cheap. 
"Phone: East Ham 698.—SUGDEN, Wakering Road, Barking. 
4274 


LECTBIC Polley Blocks for Sale; Three 14-ton 200/250-vo!' 

Electric Pulley Blocks, first-class condition, complete, read; 

for immediate delivery. Particulars on application.—4229, ELAC 
TRIOAL REVIEW, 4, Ludgate Hill, London. 


f 

OR Sale, three-line Compound Engine direct coup'ed to Multi 
polar D.C, Generator. both by Allens, of Bedford; steam 
pressure 160 lbs., voltage 460-560. I. excellent condition and сап 
be seen running at municipal power station in Midlands. Reasor 
for disposal being too smail for practical use in largely-exterded 
power house. — 9821, ELECTRICAL REVIEW, 4, Ludgate Hill, 

London. 


OR Sale. two Allen’s Compound Engines, each 116 H.P., cyl:. 


11” and 15° x 7" stroke, direct-coupled to Allen's compound 


wound 4-pole 70 KW. D.C. ; Generators 110 volts, 636 amps. One 
Willans & Robingon's 3- crank Compound Central Valve Engine. 
570 H.P., 300 R P. M., direet-coupled to 8-phase Westinghouse 
Alternator, 2, 200 volts, 25 periods.—R. H. LONGBOTHAM & Co. 
LTD., Wakefield. 9625 


OR Sale, 12-in. Centrifugal Pa Pomp, coupled direct to 60-B.H +. 
Motor, 500 volte, 82-ft. head, per min. 14in. 

ditto, coupled to vertical high-speed е4 175 ft. head, 2,650 gal. 
per min.—R. H. LoNGBOTHAM & Co., LTD., Wakefield. 9645 


OR Sale.—370-K W. Steam Generating Set, 460—550 volts, b. c. 
can be seen fized working.— WILLIAMS, 87, Queen Victoris 
Street, London, Е.С. 


OR Sale.—150-Kw. Compound Enclosed Engine, with Siemens 
Dynamo, 500 volts, continuous ourrent, compound multi 
polar machine; can be seen fixed. WIL. 87, Queen Victoria 
Street. London, E. C. 9&0 


OR Sale, three-phase Alternator, 240-Kw. at :85 power factor, M 
voltages between phases 2200, at 40 cycles; in excellent con- 


dition.—R. H. LONGBOTHAM & Co., 'LTD., Wakefield. 93H 
OR Sale, 240-kw. Generating Set, comprising three-crank 
Vertical Compound Engine, direct-coupled with three-phase 


alternator, 2200 volts, 40 cycles, up-to-date and in excellent condi. 
tion.— R. Н. LONGBOTHAM & Co., LTD., Wakefield. 9255 


Ков Bale or Hire, high-class Dynamos, Motors, Alternators, Cable 
and Are Lampe. ee HUDDLESTON & Co., 72, daar 
Pavement, E. O. 


В Sale.— One Turbo-Alternator, 1,000 xw., 50 cycles, 
1,500 RB. P. M., voltage 6,600, with Condenser and Edwards 
Air Pump.—R. H. LONGBOTHAM & Со., LTD., Wakefield. 8164 


ОВ Sale, one Willans & Robinson Three-orank Compound 
Central Valve Engines, 670 H. P., 300 revs., direct coupled to 
three-phase Westinghouse Alternator, 2 5200 volta, 25 periods. Two 
Allen’s Compound Engines, 116 E. p., 890 revs., oyls. 11 in. and 
15 in. X 7 in. stroke, direct coupled to Allen's Compound-wound 
4-pole 70.Kw. D. O. Generators, 110 volts, 686 ampe.—R. H. LONG: 


BOTHAM & Co., LTD., Wakefield. 9415 | 
OR Sale.—48-kW. Generating Set, 600 volts, D.c.; 18-H.F. 


Motor and Turbine Pump for 12,000 gals. per ‘hour, 550 volte. 


D. O. —REHTS HARRY, Llanelly. 490 1 


OR Sale.—Four second-hand Excello pattern MUN 8. ampere 


100-cycle Aro Lamps and choking coils, 700 pairs wh ite 


carbons.—TAYLOR, Macaulay Street, Hudderafield. 4316 


OR Sale, а bargain, six Wall and six Desk Pattern Ericsson | 


Intercommunication Battery Ringing Phones, meta: 
circuits, and about 220 yds. 16 double-way cable.—HUBBER & 80%. 
South Street, Exeter. 415: 


(Continued on next page.) 
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FOR SALE.—Continued. 


OR Sale, one 100-H. . 500-volt, 550-8.P.M. shunt-wound Motor; 
one 10-H.P. 220-volt, 1900-R.P.M. compound-wound Motor. 

Arc Lamp Oarbons, enclosed, open and flame, all sizes in stook.— 
4250, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ENERATING Sets:—One Willans-B.T.H., 826 KW., 280, volts: 

one Belliss, 375 EW., 500 volts; one Belliss, 160 KW., 

240 volta; one Willans, 160 Kw., 290 volts; one Willans, 60 KW., 
220 volta; one Willans, 50 KW., 220 volts. D. o. Motors from 
2/30 H.P., А.С. Motors 10/15 H.P.—JENNINGS, West Walls, New- 
castle-on-Tyne. 5999 


GH Enclosed Engine, by Browett, Lindley & Oo., 
eyls. 83 in. and 14 in. х 8 in. stroke, forced lubrication for 
coupling to generator.—Apply НАВВҮ H. GARDAM & Co., LTD., 
8 в d | 9317 


ETAL Filament Lamps, by renowned British Manufacturer; 

large quantity of 100 volta to 155 volta, 16 to 100 eandle- 

power. Perfect delivery guaranteed. Cheap and good. — 8967, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


OTOR, 4.0., 88 cycles, $ Н.Р. (new).—GRAHAM & LATHAM, 
. LTD., 104, Victoria Street, B. W. | 4955 


OTORS.—One 10-H.P., 230-volt, protected type, shunt wound, 

900 R.P M. ; one 12)-H.P., 280-volt, 680 R. P. M., shunt wound; 

one 20-H P., 280-volt, 730 R. P. M., complete with Pulleys. Slide Rails, 
Starter, &c.— 9812, ELEOTRICAL REVIEW, 4, Ludgate Hill, London. 


HREE-Phase Motors :—73, 19, 15, 17 and 20 E. P.; 220 volts; 
12, 15, 20, 60 and 150 H. P., 440 volte; 25, 50, 75, 100 and 

300 E. P., 500 volts; all 50 periods.—PHNIX ELECTRICAL Oo. 40, 
Broomielaw, Glasgow. 9768 


HREE-Phase Plant for Sale.—Two 500-Kw., 500-volt, Turbo- 
Generators, complete with condensing plant, switchboard, &o. ; 

One 400-KW., ditto, but with H. B. Reciprocating Engine; also 100 
and 140 kw. belt-driven Alternators. All 50 periods.— PHOENIX 
ELECTRICAL Co., 40, Broomielaw, Glasgow. 9761 
О be Sold, Five Electric Motors, 440 v., D.C., low speed, 80, 80, 

10, 6 and 9-H.P., complete with amp.-meter, switches, fuse- 

box, starter; all about new.—Apply by letter, VICTOR BRUYNEIL, 
45, Horseferry Road, Westminster, London, 8.W 4270 


URBO-Alternator Set, comprising 1000-H. v. Willans Turbine, 
coupled to 750-kw. Siemens Alternator, 440 volts, threo- 
phase, with surface condensing plant, Edwards air pumpe, &с. In 
use for a short time only.—Apply HARRY Н. GARDAM & Co., LTD., 
Staines. . 8892 


WO 80-EW. Generating Sets, comprising high-speed Engine, 
coupled to B.T.H. Generator, 460 volts D. O., for immediate 

eale and delivery from stock.—HARBY H. GARDAM & Co., LTD., 
Staines. 9680 


KW. Testing Set, 100 volts, D. O., to 100/2,000 volte A. C., in- 
5 cluding rotary converter, transformer, switchboard. Also about 
80 Crompton enclosed Arc Lamps, with workshop lanterns, 100 volts, 
5 amperes.—Apply ALFRED GRAHAM & Co., St. Andrew's Works, 
Crofton Park, London, S.E. 9779 


10": Motor-Generator, by E. O. O., Wolverhampton; done two 
months’ work only; 460 to 280 volts D.C.—HARRY H. 
` GARDAM & Co., LTD., Staines. 9624 


29075: and 10-н.р., series-wound, 220.volt Motors; three 
45-H.P., 220-volt, shunt-wound Motors; Tangye Radial 
Drilling Machine, 8-ft. 6€-in. arm; Steam and Electric Pumps ; 
two Generating Sets, 110 volíe.— MARTINS, 320, Witton Road, 
Birmingham. 4222 


гм 290-volt, six-pole shunt Generator, 500 revs., suit belt 

8 or direct drive; two years old, but as new.—DRUMMOND 

AND Co., Commercial Street, Middlesbrough. 

1 5 KW. 500-volt Generating Set for Sale, Belliss engine. 
Seen at work by appointment. Price £600. — 4241, 

ELEOTRICAL REVIEW, 4, Ludgate Hill, London. 


4221 


—— 


1 8 0*5 Gas Engine, by the National Gas Engine Oo., Lid., 

No. 22,607, hae done two months’ work only, and for 
every practical purpose is equal to new.— HARRY Н. GARDAM & Oo., 
LTD., Staines. 9681 


200%": Generating Set, Belliss & Morcom three-crank six- 

cylinder Engine, coupled direst to Parker Dynamo, 210 
volte, 900 amps., 420 revs., Switchboard and new spare Armature. 
Seen fixed in London for next few days.—JOSEPH PUGSLEY, 72, 
Queen's Circus, Battersea Park, London, B.W. 4196 


2 0 05s 10-pole Generator, by Sandyoroft, 220 volts, D.C., 
150 R. P. M., modern and first-class шаоһїпө.—НАВВҮ H. 
GARDAM & Co., LTD., Staines. 


30 


done very little work indeed. In stock. — Apply HARRY H. GARDAM 
AND Oo., LTD., Staines. 


9578 


KW. Alternator, by Brush Eleotrie Co., 6500 volte, three - 
phase, 50 cycles; was supplied new in 1912 and bas 


London. 


9268 
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x ARTICLES WANTED. 


Chee> prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s8.). Three io. iia Insertions for 
the price of two, if ordered and prepaid with first ins n. : 

Box Number and ELECTRICAL REVIEW address count as seven words. 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. ` 


Unless otherwise instructed, all letters received in answer to advertisements 
т а box number are forwarded nightly. Postages incurred are charged at 
cost. - i . 


OCUMULATOBS wanted for refining purposes. Obaolete 
Generating Sets, Dynamos, Motors, and all kinds of 
Machinery. Scrap Oable, Arc Lamps, Meters, Metal Residues, and 
Serap Metals of every description purohased for prompt cash, town 
or country.—Apply A. BRowN & Sons, 143, Lower Clapton Road, 
London, N.B. Telephone, Dalston, 555. Telegrams, Secondhand, 
Lowelap, London. Established 1860. 2585 


LEAROYD & Son, Bridge Works, Olapton, N.E.—Telephone : 

e Dalston 2278; Telegrams : ble, Lowclap, London— 
buys for prompt cash every description of second-hand Generating 
Sets, Accumulators, Motors, Transformers, old Aro Lamps, Meters, 
Cable, Scrap Metals, Metallic Drofses, &. &. Enquiries solicited. 


Established over 50 years. 4001 
A C. and D.0. Motors (second-hand) any type, any condition, 
wanted for prompt cash.—A. LEAROYD & Son, Bridge Works, 
Heatherley Street, Clapton, N.E. | 4002 


LL kinds of disused Plant, Machinery, Scrap Metals, o., pur- 
chased for cash. If уой have any Generating Sets, Motor, 
Dynamos, Steam Engines, Boilers, &c., you wish to dispose of, kindly 
offer same to ua. Complete works purchased for dismantling.— 
Harry Н. GARDAM & Co., LTD., Staines. Telephone, Staines pm 


E Motors, surplus stock, or good second-hand, wanted 
for cash. — 4193, EfEOTRICAL REVIEW, 4, Ludgate Hill, 


— 


AS Engine (Second-hand) required, 300 to 500 B. H. P., on 
produeer gas.—Apply, giving full particulars, to 9811, 
ELEOTRIOAL REVIEW, 4, Ludgate Hill London. 


Alb Electric Lamp Tops, any make, purchased. Any quantities 

for prompt cash per return ; top price given. Sell your goods 
direct to the original buyers. We pay £9 158. per oz. for serap 
platinum in large or small quantities. We also extract platinum 
from any metal and pay the above price. Highest cash value paid 
for disused artificial teeth, old gold, silver and jewellery in any 
condition; parcels received by post. Prompt cash per return. 
Mercury bought. We are buyers of all kinds of old metals, 
aluminium, brass, copper, pewter, lead, zinc and ‘old cables. We 
pay carriage by goods train. Cash returned immediately as goods 
received. Inquiries solicited.—J. LEE & Co., Metal and Rubber 
Merchants, 56, Green Street, Bethnal Green, London. 4251 


O“ Eleotrio 10-ton Derrick Orane, 500 voltage D.O., second- 
hand, in good condition. State price delivered f.o.r., and 
where seen. ELECTRIO,” William Porteous & Co., Glasgow. 4291 


TINUM in any form and quantity, purchased at highest 
prices by DERBY & Oo., LTD., 44, Olerkenwell Road, London. 


ANTED for quick delivery, a direct-coupled Steam Dynamo, 
. C., 75 kilowatts capacity. Engine, non-condensing, 
„suitable for 100 lb. steam pressure. Generator, shunt wound, 220 
to 230 volts. A second-hand set, if in good condition, would be 
suitable. Offers to state price, earliest delivery, age of plant, where 
it may be seen, and name of makers of engine and generator, 
number and size of engine cylinders, stroke, speed of revolution ; 
also particulars of generator.—9809, ELECTRICAL REVIEW, 4, 
Ludgate Hill, London. 


WIe 50 ft. or less g-in. ‘‘ Stabilit Rod or near larger 
gize.—WILSON APPARATUS Co., Hendon, N. W. 4254 


— — — 


* 


Wane. Generating Sete, all sizes, Boilers, Acoumulators, 

os, &0., for export; also Sorap Cable and Metals. 
Complete plants purchased.— WILLIAMS & Sons, 87, Queen Victoria 
Street, London. Telephone, 8938 City. 7000 


we 


ANTED, anything up to three tons of high conductivity 
Copper Strip, section 1" x i". Offers to 9820, ELECTRICAL 


REVIEW, 4, Ludgate Hill, London. 


үү 1280, 60 to 70-Kw. Compound Generator, 230 volte, belt. 
. drive; must be in good order for war work.— 9822, ELEO- 
TRICAL REVIEW, 4, Ludgate Hill, London. 


ANTED, Lanosshire boiler; 80-Kw., 220-volt Generating Bet 
and two 50-H. p., 460-volt Motors.—MARTINS, 830, Witton 
Road, Birmingham. 4061 


(Continued on next page.) 
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ARTICLES WANTED.—Continued. 


V ANTED, Gas Engine direct coupled to D. o. shunt-wound 

20-KW. dynamo, 250 volts maximum for town's gas 
(550 B.TH.U.).—Full particulars and maker’s name and number to 
J. W. GIBSON, Engineer and Manager, Gas and Electricity Works, 
Holsworthy, Devon. 4235 


ANTED, 150 to 200-KW., 220-volt, D.C. Generating Plant. 
Alternative offera of engine and generator separately will be 
considered, but must be modern and price should accompany offer. 
—9579, ELEOTRICAL REVIEW, 4. Ludgate Hill, London. 
РОЛЕ direct 200-vol& Motor.— Price and full particulars, 
GOLDSTON, Northampton. 4252 


WORKSHOPS, PREMISES AND SITES 
TO LET OR WANTED. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1$.) Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and ELECTRICAL REVIEW address count as seven words. 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 


addresses of the Advertisers will be entirely disregarded. T h e М ign § 0 { 0 tj al it y. 


Unless otherwise instructed, all letters received in answer to advertisements 


with a box number are forwarded nightly. Postages incurred are charged at 
cost. 2 
LECTRICAL Engineer in South Wales will place at the VEN the most casual 
disposal of Manufacturers or others Shop and Window in | 44 07 33 
main thoroughfare, established 1887, for the sale of Electrical glance ata Z" Drawn 
Fittings, Glassware, Novelties, if satisfactory terms can be arranged. Wire Lamp wil show you 


—4279, ELEOTRICAL REVIEW, 4, Ludgate Hill, London. f : 
Ба that every care is taken іп 


manufacture. The well- 


MISCELLANEOUS. finished cap is set on straight, 

о А нши ЧУ M M Мый ы Шы дш an ЗЕРОВ 
the price of Abd if ordered and prepaid with first insertion. i centred, and the filament 1S 
Box Number and ELECTRICAL REVIEW address count as seven words. anchored 80 that it cannot 


become detached from the 
hooks. Compare one of the 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


with a box number are forwarded nightly, Postages incurred are charged at 


Unless otherwise instructed, all letters received in answer to advertisements єє 99 
са 7, 


BOON to every user of electricity.—A new British industry, e 
economy in electric lighting, a great saving in the cost of | . Drawn Wire amps 
metallic filament lamps by our patented process. We are now pre- ы , 
pared to undertake the repair of burnt-out lamps, and large con- 
sumers should write for particulars, &., THE ALLIES ELECTRIC 


LAMP REPAIRING Co., LTD., Montgomery Street, Hammersmith, W. with any of the cheap Con- 
4997 tinental lamps, and you will 
RMATURE Winding, Field Coils, Bearings, General Motor see wherein the difference lies, 
Repairs. —H. DUNN & SON, 32, Newington Causeway, S. E. and understand why a Sk a 
4278 

кр жарсын che Ap Sinton are used by H.M. Govern- 

AR Munitions.—Engineers who are prepared to take on Lathe 101 111 = 
Repetition work at their own Factory please communicate ment, n alities, railways, 
with 4224, ELECTRICAL REVIEW, 4, Ludgate Hill, London. and other large consumers 
who carry out exhaustive tests 
Where Advertisements are to be answered to a given number before placing their contracts. 
at the ELECTRICAL REYIEW Office, Applications for names “Z”? Drawn Wite Lamps 
and addresses of the Advertisers will be entirely disregarded, have a ready sale, and yield 
and Letters giving incorrect Box Numbers will be destroyed. a good profit. List and terms 

post free. 
2 


— — ——— 


| A — — \ 
NOTICE. | 
(vs to the many hundreds of 
| rephes passing through this 
| 
A с [Z 


Sole Makers: 


THE “Z” ELECTRIC LAMP MFG. CO., 


LTD. 
Offices and Works: 
Standen Road, Southfields, London, S.W. 


Depots: 


BIRMINGHAM: 8, CHURCH STRBET, COLMORE ROW. 
SHEFFIELD: 19, DOVEDALE ROAD, 


Wholesale Agents: 


VERITY, LTD., 81, KING STREET, COVENT GARDEN, 
LONDON, W. c., AND ALL DEPOTS. 

SLOAN ELECTRICAL co., LTD., 12, GOLDEN LANE, E. c., 
AND MANCHESTER, 

BAXTER & CAUNTER, LTD., 219, TOTTENHAM COURT 
ROAD, LONDON, W, 


Office each week, we would ask those 
answering Advertisements to b 


EXTREMELY ACCURATE 
with regard to the figures WHEN 
ADDRESSING REPLIES to Box 


TY! Numbers. 
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RHEOSTATS 


NEW LIST IN THE PRESS. 


mmm 


This talk of 


War Economy 
applies to you— 


|! isn t only necessary 

that you economise 
in the little luxuries 
of your private life. 
Economy in your trade 
buying is just as vital. 


+ 


For your next Installa- 
. tion. specify 


ARMORDUCT 


The Quality Conduit, 


You will then effect 
practical economy in 
Cost, Time and: Labour. 
There are no annoying 

“ after - faults” with 
Armorduct. It is in- 
stalled rapidly, with 
no excessive labour 
charges, and is steadily 
reliable under almost 
all conditions. 


' “ARMORDUCT” ; 
| FLEXIBLE ENAMELLED & 


STEEL CON DUIT. 


ARMORDUCT 


Manufacturing Company, Ltd., 


Farringdon Avenue, LONDON, EC. 


Works : 
Bathurst Works, Witton, near Birmingham. 
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ISENTHAL & CO., 


(DEPARTMENT 3). 


Denzil Works, Neasden, London, N. W. 


Contractors to the Admiralty, War Office, India Office, 
Colonial Office, Postmaster-General, &c. 


LIST OF 


FRR RRA 


PROFESSIONAL PAPERS 


PUBLISHED BY 


THE COUNCIL OF THE INSTITUTION OF 
POST OFFICE ELECTRICAL ENGINEERS. 


" Machine Switching in быс дл "— 
B. O. ANS 5 


“Direct Distribution from Main Telesitiue 
Underground Cables by Means of 
Parallel Cables in the same rue t 
—Е. A. PINK ... A 2 


Correct Time.“ -R. W Hook 


„Manchester Fire Alarm TOME 
NIMMO ... T 


“ Low-Pressure Hot Water Heating. ү, 


T. J. MONAGHAN 


Overhead Wire Construction for Medium 
and Low Pressures."—4A. P TROTTER 


" Alternating Current Measurements." — 
CHas, E. HAW 


Procedure at Stone-Throwing тойса 


tions in Police Courts in England 
and Wales. -W. Н. PowNING 


„The Loading of Aerial Lines and their 


Electrical Constants.” — J. G. HILL 


" Telegraph Traffic and Power Plant 
for Pneumatic Tubes in Post Offices." 
—ALEC. B. Eason, M. A., A. MI E. E. 


„preparation of Local Underground 


Schemes." —A. RATTUE 


“Private Branch Exchanges." — D. H. 
KENNEDY and J, W. TURNER ? 


“ The Historical Basis of Modern Print- 
ing АРИЗ, "—Н, H. HARRISON, 
А.МІЕЕ А " m 


Price. 


9а. 


е р Е 2 25 


9а. 


Post free. 


110, 


110, 


Н. ALABASTER, GATEHOUSE & СО,, 
4, Ludgate Hill, London, Е.С. 


bet ae te Tft eae 


: 
| 


^ 16 2 THE ELECTRICAL REVIEW SUPPLEMENT. 


\ WN Nac NAW Ñ ММ ЧЧ SN N N NN 
„„ 


| 5тактт ТНЕ рн Кы WELL 


| BY INCREASING BUSINESS WITH 


zuuu 
B 


FULL PARTICULARS FROM— 


THE EDISON & SWAN UNITED ELECTRIC LIGHT CO., LTD., 


Telephone: 520 Enfield, PONDER'S END, MIDDLESEX: 


En Sao un 


DOE ELLEN ng 
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| Weatherproof Lanterns 


for use with 


Half-Watt Lamps. 


Hard Stove Enamelled Black Iron 
with Opalescent Globe. 
For one Half-Watt Lamp. 
300—1000 Watts. 


D 5969. 
Polished Copper with 
4-in. iron female nipple 
and opalescent globe. 


For one Half-Watt Eamp. 
300—500 Watts. 


Complete with Lantern (Opalescent 
or Frosted Panes). 


Green and Gold Vitreous t For one Half-Watt Lamp. 
| Enamelled Iron with Diago- 200—1000 Watts. 
> nal Half-Opal Globe. This fitting can be supplied with 
For one Half-Watt Lamp. internal cut-out and substitutional 
300—500 Watts resistance if required. : 


We illustrate a selection of Weatherproof Lanterns which 
are specially constructed to carry Half- Watt Lamps. 
These Fittings are exceptionally well ventilated, 


of efficient construction and permanent finish. For 


installations such as FACTORIES, WORKSHOPS, D 5989. 


Stove Enamelled Iron with Opal- 
escent Globe. Complete with 
| | G. E. S. Porcelain Holder and 
FULL DETAILS ON APPLICATION Т0:— < Ineuiateu/SHACkle Suspension, 
For one Half-Watt Lamp, 
300—1500 Watts. 


PIT HEADS, ,&c., they are proving most satisfactory. 
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VICKERS imme. 


\ 


ЇЙ. 


Motors and Generators of all Types. 
Rotary Converters. 


Complete 

edquipntént Patent 
for the | 
electrical Automatic 
— Reversing 
an 

driving P. Drive for 
Machine Machine 
Shops, Tools 
Factories, ; “ 
Mills, &c. 


Three phase3Willans · Vickers Turbo Alternator, 3,000 К.М. 1,500 r. p. m., 50 cycles. ^ 


River Don Works. 
Sheffield. 
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Air-Break Drum Type 
Starting Bwitch. 


Double Antomatic 
Air-Break Starter. 


Iconclad Oil-immersed 
Motor Control Unit. 


By adopting E.A.C. Alter- 
nating - Current Apparatus 
you will obtain one standard 
make of Switch and Motor- 
Control Gear right through 
your installation from main 
distribution board down to 
each motor control equip- 
ment. 


The E. A. C. Drum - Туре 
A.C. Motor Control Ge: 

, possesses several novel fea- 
tures which will be of 
interest to all installation 
engineers. 


We will send full particulars 
on request. 
Main Distribution Board for Five-Feeder Circuits. 


THE ELECTRICAL APPARATUS CO., LTD, 
Vauxhall Works, 
South Lambeth Road, 


LONDON Sy 
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DISPLAYED ADVERTISEMENTS 


ADVERTISERS will please note that NEW COPY and ALTERATIONS 


to Existing Advertisements (with Blocks) should reach here 
not later than MONDAY MORNING. 


The ELECTRICAL REVIEW is the recognised Medium of the Electrical Trades, and has BY FAR THE LARGEST CIRCULATION 
of any Electrical Industrial Paper in Great Britain. 


NOTICES RELATING TO PATENTS. 
Latest time for receiving 9.30 a.m. Thursday. 


John E. Raworth, 


Queen Anne's Chambers, 
28, The Broadway, Westminster, S.W. 


GRAPH SERIES 


By EDWARD RAYMOND-BARKER, M. I. E. E. 


Chartered Patent Agent. 


HANDBOOK IN CABLE-BREAK 
LOCALISATION. 


Graphic Methods. The Calculator.Board In Practice. 
88 Illustrations 


OFFICIAL NOTICES. 
Latest time for receiving 9.30 a.m. Thursday. 


METROPOLITAN BOROUGH OF ISLINGTON. 


HE COUNCIL are prepared to receive Tenders for the 
undermentioned Contracts for one year from April 

Ist, 1916 :— es. 

. l. Engine-room Stores. 

. Arc Lamp Globes. 

. Oils and Lubricants. 

Transformers and Cast-iron Tanks. 

Steel, Iron, Tools, Belting, Rope, её. ' 

Earthenware Pipes, Insulators, Troughs, Bricks, Fire- 

bricks, Fireclay, etc. i 

. Electricity Supply Meters. 

Cables. 

. Electrical Sundries, Lamps, Brushes, Arc Lamp Parts, 


Demy 8vo, 66 Pages. 
ALSO 


CABLE-FAULT LOCALISATION 
GRAPHS IN PRACTICE. 


24 Illustrations. 
Each of above :—Paper covers 1s. 6d., cloth 2s., post free. 


Demy 8vo, 68 pages, 


eo oo -1 OQ» CUR Co DO m 


ALSO 


GRAPHS IN A CABLE-SHIP DRUM-ROOM · 


NOTES FOR JUNIOR ASSISTANTS. 


Limp Cloth, cut flush. 48 pages. 25 Illustrations 
including 10 Photo-engravings. 4 Tables. Super Royal 8vo. 


Price 2/6 net; post free 2/8. 


etc. 
10. Cable Terminal, Service and Network Boxes, Tapes and 
Iron Castings. 

Forms of Tender, Specification, and Contract may be 
obtained upon application at the Town Hall on and after 
Monday, January 3rd, 1916. Samples of apparatus and goods 
proposed to be supplied by the tenderers should be forwarded 
to the ELECTRICAL EGNINEER, Lighting Station, Eden Grove, 
Holloway, N., as soon as possible. 

Tenders, properly endorsed, must be delivered to the under- 
signed by noon on FRIDAY, JANUARY 215%, 1916. 


“The dry-as-dust, purely arithmetical method of dealing with the 
necessary calculations which have to be made on cable laying expeditions, 
has been discarded as far as possible and replaced by the far more interesting 
graphic method. Very lucid explanations are given. The reading 
matter is written in such a style as to be readily understood by those having 
the slightest knowledge of the subject. The bock is profusely illustrated 
with photographs and numerous diagrams, and altogether refleots great 
credit on Messrs. Alabaster, Gatehouse & Co., who have produced a book 
which cannot but be of great use tothe embryocable engineer.“ -The Zodiac. 


„The collection of materials, and the clear explanations of the means of 
measuring cable and slack, are at least as useful as the graphs themselves. 
. » Mr. Raymond Barker has devoted much ingenuity and labour to 
perfecting His calculator-board. . . A feature of novelty in his curve 
sheets which deserves notice, and which must undoubtedly save labour in 
any tracing out of complicated diagrams, consists in drawing lines which 


G. E. FLETCHER, 
Town Clerk. 


December 24th, 1915. 9805 


Town Hall, Upper Street, N. 


COMMONWEALTH OF AUSTRALIA. 


Postmaster-General's Department. 


ENDERS are invited up to April 15th, 1916, for the supply, 
delivery and erection at Rockhampton Telephone Ex- 


instead of dots, are composed of Morse numerals, enabling each line to be 


My densified from ало & nuiober of others: "The Женен. change, State of Queensland, of Common Battery Multiple 


Switchboard, Schedule 362, or of Automatic or Semi-automatic 
Switchboard and Associated Apparatus, Schedule 361. 
Tender forms can be obtained at the Commonwealth Offices, 
72, Victoria Street, S. W. 
: W. G. SPENCE, 


Postmaster-General. 9804 


F. WIGGINS & SONS. 


M | C A Telephone. Avenue 2248 


FOR INSULATION. 
102. 103 & 104, Minories, LONDON. 


HOOPER'S 


Telegraph & India-Rubber Works, Ld. 


31, LOMBARD ST., E. C. I“ MILLWALL DOCKS, 
(Established 1860. ) LONDON, E. 


Н. ALABASTER, GATEHOUSE & CO,, 
4, Ludgate Hill, London, E. O. 


* 


Firms who are making 


MUNITIONS 


and may wish to extend 
their plant should read 


The Application of 
Electric Motors 
to Machine Driving 


ANDREW STEWART, M. I. E. E. 


A book of direct interest to 
all engineers, factory mana- 
gers, works foremen, etc. 


Royal 8vo, cloth, profusely illustrated. 


PURE TAPE seo 9 саве 

AP IERI he ro e ee ables for Electrica ork main- 

Of all booksellers, 2s., or from AND STRIP, tain the highest quality, and their 
36, Maiden Lane, &C., &C., durability has been proved. 


S. RENTELL & Co., Ltd 


°ў Strand, LONDON. 


Telegrams: LINEAR, London. Telephone: 1169 Avenue & 84 East. 


WHERE Mesh er = Electr fi C 


TELEPHONES 
bd C ABLES ARE MADE. 
We are in a position 
to quote good WE SOLICIT 
PRICES ENQUIRIES FOR 
and good SMALL 
МЕРТЕ" IRONWORK. 
LIGHT DETAILS 
IRONWORK. OF EVERY DESCRIPTION. 


SEND US YOUR: ENQUIRIES FOR 
LIGHT IRONWORK. 


Works: WESTERN ELECTRIC COMPANY, LIMITED. N. Woolwich. 
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“ELLISON” 


TOTALLY ENCLOSED OIL-BREAK STAR-DELTA STARTER 
WITH. FULL AUTOMATIC FEATURES. 


— v 


PART OF ONE ORDER FOR OIL-BREAK STAR-DELTA STARTERS. 


ABSOLUTELY “MISTAKE PROOF." 


SEND FOR LIST No. 121. 


GEORGE ELLISON, 


7-77 ANNE'S VICTORIA. WORKS, PR cone STREET. 
CHAMBERS; WARSTONE LANE, 


WESTMINSTER. 
MANCHESTER : 
4, GANNON STREET. 


BIRMINGHAM. =< 
~ 90, PILGRI PILGRIM STREET. 


SHEFFIELD: INDEPENDENT BUILDINGS, FARGATE. 


C А ЕГЕТ 


SUGGESTIONS 


for dealing with 
р APPARENT DEATH 21 
from Electric ds usd be in ic" Trans- 


Mounted on Cardboard, 1s. each, post free 
Mounted on Ion, 4 ad Rollers, 1s. each, esi aedi. 2d. 


4, LUDGATE HILL, LONDON, Е.С. 
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= Cloth 4/6 net. Post Free 4/9, = B 6 a "NI AME С; — ' 
run Wy ADDRESS PLATES" ! 
WIRELESS OPERATORS’ ТЕСИ 


: | TABLETS For ALL PURPOSES 
{ \ Prompt Delivery Cvaranteed | A 


|, ENDOLITHIC MFG. @ [тр 


POCKETBOOK 
INFORMATION « DIAGRAMS 


By LEON W. BISHOP. 


DUGDELL'S PATENT MOVABLE 
FITTINGS. 


CONTENTS: 


Chapter I.—The Transmitting Circuit. 

„  ll.—Transmitting Stations: Experimental or 
Low-Power Apparatus. 

„ Ill.—Transmitting Apparatus: Professional or 
High-Power Stations. 

„ IV.—The Receiving Circuit. 

„  V.—Receiving Apparatus. 

„ Wl.—Aerials and Grounds: Types and Con- 
struction. 

„ VII.—Protection and Installation of a Station. 

„ VIII.—Operation of a Station. 

» IX.—Breaking-in Systems: Methods of Simul- 
taneous Receiving and Transmitting. 

„  X.—Oodes. 

„ XI.—The Etiquette of Wireless and the Subject 
of Interference. 

5 il inr Telephony. 


Appendix. 
Supplement: Latest Call Letters. 


Fig. 228. 


HUNDREDS OF PATTERNS. 


Thousands of 
Repeat Orders. 


See Full Page Second lssue of 
* Electrical Review" each month. 


zd VAUASUQUE ON APPLICATION. 


FAILSWORTH, MANCHESTER. 
[ The MOLLER Patent Dust-Proof |" F ILTERS | 
| ER wr pares ok High Holborn, London, M 


ELECTRICAL REVIEW . 


Cc T 


H. ALABASTER, GATEHOUSE & Co., 


4, LUDGATE HILL, LONDON, E. c. 


= RL 


INDINGS AND CASES.—Subse riber san nd others ^an have their half-yearly 


= 


| zu E 


numbers bound handsomely :n Black Cloth at the rate of 46 per vind 
Cases for binding are also supplied at 2s. 6d. each.—4, Ludgate Hill, London. 
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The CROFT GRANITE, BRICK & CONCRETE CO., LTD., 
CROFT, near LEICESTER. 
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THE REES ROTURBO M'* C? L°- 


WOLVERHAMPTON, ENGLAND, 
HYDRAULIC, ELECTRICAL and GENERAL ENGINEERS. 


OFFICES LISTS 


— e$ ——— 
— 8 — 
ROTARY JET - | 
f CONDENSERS 
DYNAM 05, АМО 
M OT OR 8 AIR PUMPS. 
| PATENT 
AND CENTRIFUGAL 
ELECTRICAL diii 
SURFACE 
MACHINERY. CONDENSING 
PLANTS. 
— e — 
REES ROTURBO MOTOR-DRIVEN ROTARY JET CONDENSER. 
TELEGRAMS :— ON É 
* Hydroturbo, Wolverhampton.’ ADMIRALTY, LON DON OF FICE ч 
6 inland en | WAR, Hastings House, 
TELEPHONES :— | а NORFOLK STREET 
900 Wolverhampton. HOME AND А à 
1511} Central, London. COLONIAL | STRAND, W.C. 


ruf “RAZZO” 


m Electric Hand Lamp. 


Takes a single dry cell of usual-standard size, 
obtainable almost anywhere. Metal-filament 
N bulb and perfect optical lens and reflector, 
throwing a clear beam of light 100 feet. 


INDISPENSABLE FOR ALL PURPOSES. 


FINISHES: 
Type A—Black. 
„ B—Burnished brass 
„ O—Nickel Plated. 


— 


One Hour B 
per day ; WRITE FOR 
for PRICES. 
50 DAYS Length - - 9 inches. 
upon one of our | Diameter - 2% inches. 
Refills. ~ K gg (МЕ Oe FS ug Weight 39 02. 


The HAND LAMP which gives SATISFACTION. 


THE EQUIPMENT & ENGINEERING CO., 


cory toes 2 & 3, Norfolk Street, Strand, „теат: ‚ 
4 (2 lines). LONDON, W. C. London. 
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DYNAMOS ano MOTORS. | a 
SWITCHBOARDS. BEARINGS 


MAKERS 


of the 
‘HARTNELL’ 
GOVERNOR. y 


SQUIRBEL-CAGE INDUCTION MOTOR 


WILSON Han Til & CO., Lm. VOLT WORKS, LEEDS. 


London Office: 38, Victoria Street, Westminster, S.W. 


VENTILATED D.C. MOTOR. 


As specialists in the 
manufacture of highest grade 


5 Steel Tubes > 


сап offe ya advantages in qualic vien E NE and 
1180 > promptly meet 7 d need He when you 
z t fo tny purpose, ask us to « quoce you. 


N “ORIENTAL TUBE 0, LTD, W. BROMWICH 


egrams—' Tube vn st Br romw * 
козла пе -45 We 


CAMDEN ST 
BIRMINGHAM. 


^ Д FOR ELECTRICAL TRADES 


— ———— — — N 
SPECIAL SWITCH CASES & BLOCKS. 
ANY SHAPE OR SIZE. 


Wood Letters supplied ready for Wiring. 
Fan Frames of all kinds. 


Blocks for Sunk Switches 
General Woodwork for Electrical Purposes 
PUNCTUALITY A FEATURE. 


CAPPER PASS & SON, Ltd, 


BEDMINSTER SMELTING. WORKS, BRISTOL. | 


Sellers of ANTIMONIAL LEAD of all Grades. 
BUYERS OF 
LEAD ASHES & LEAD RESIDUES from ACCUMULATORS 


J. DODIMEAD & SON, 


50, Tottenham Court Road, W. * 
Telephone? 1 137 Museum, 


Telegrams: ** Pass, BRISTOL.” Telephone 8475. 


Tel. Address: ‘‘ Clifford, Birmingham.“ Established 1776. 


CHARLES CLIFFORD & SON, 
BIRMINGHAM 


Талов MARE. > 5 Contractors te Admiralty, War Office, and Principal Railway Companies. 


PHOSPHOR BRONZE and GUN METAL 


in Castings, Sheets, Tubes, Rods, Wire. 
=- PHOSPHOR TIN and PHOSPHOR COPPER, MANGANESE BRONZE. 


BRASS and COPPER TUBES. 


SHEETS, RODS, and WIRE. 
YELLOW METAL and NAVAL BRASS. | 
TIN and COMPO WIRE and STRIP. 
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“LIVERPOOL” 
LECT 1 — 


219, Tottenham Court Road, W. 
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LOXLEY & C0., Ltd... 
20, Basinghall Street. 


NEWCASTLE-ON-TYNE : 
ROBERT BOWRAN & CO., Ltd., 
St. Nicholas Buildings. 


-GLASGOW : 


A. & d. M'GULLOCH, 
140, West George Street. 


IRELAND : 
F. A. PORTER, 


LIVERPOOL ELECTRIC CABLE co., LTD, "0, dunn tit 


Head Office & Works: LINACRE LANE, BOOTLE, LIVERPOOL. 
Telephone No. 542 Bootle. '* Concentric, Liverpool.“ 


Telegrams : 


ELECTRIC 
MOTORS. 


ALTERNATING 


AND 


CONTINUOUS 
CURRENT. 


POWER APPLICATION 
SPECIALITY 


with us. 


Send Enquiries. 


J. H. i HOLMES & CO., Newcastle -on-Tyne. 


re 


There are many good reasons for the 
increasing popularity of 


SINGLE-PHASE MOTORS 


| among 


them аге: — Their superior 
starting char- 
acteristics, their 
quiet operation, 
smallspeed slip, 
their 
control and 
automatic 
operation fea- 
tures and inter- 
changeable 104 
—208-volt con- 
nections. 


They keep-a-running. 


тє to 30 H.P.—25 to 140 cycles. 
CENTURY ELECTRIC CO. 


19th Pine to Olive Streets, St. Louis, Mo., U.S.A. 


STOCK OF "CENTURY" MOTORS IS CARRIED IN LONDON BY 


SWEDISH GENERAL ELECTRIC, LTD. 


(Sales Manager: R. A. MARPLES). 
Canada House, KINGSWAY, W.C. 


Telegrams: ‘‘Autosyncro, London." 


LIMITED, 


" STIRCHLEY, BIRMINGHAM. 


CAST 


CABLE SOCKETS. 


Suite No. E. 74. 


ТҮРЕ В. Cranked. 
ТҮРЕ С. Right 
Angle. 


10, 25, 50, 100, 150, 
200, 800, 400, 500, 
600. 

IMMEDIATE DELIVERY. 
PRICES ON APPLICATION. 


TYPE A. ar a Made—Amps. 


= и: а 


Sole Agent for Electrical Trade -LIONEL ROBINSON, 
K f Staple Inn, London, W.C. Telephone: Holborn 6323 


WE MANUFACTURE 


с.с FROM ; to З Н.Р. 
MOTORS, 
DYNAMOS, 
MOTOR- 
GENERATORS, 

ROTARY 
CONVERTERS, 
POLISHING, 
BUFFING and 
GRINDING 

MOTORS. 


$3443 


n = 
8 


The SMALL POWER DYNAMO & MOTOR CO. 


OLD LANE, OPENSHAW, MANCHESTER. 


THE ELECTRICAL REVIEW SUPPLEMENT. 


remote, | 


. SHOWELL « Sons, 


[ December 31, | 


SIMPLEX 


Shell Inspection Lamp 


(as approved by the Home Office). 


As supplied to many National 
Shell Factories. 


Sent out complete with three 
yards flexible. 


Robust for hard factory use. 
Made with and without switch 


in handle. 


Price with switch 
21/6 


Price without switch 


14/- 
Simplex Conduits, Limited, 


GARRISON LANE, BIRMINGHAM. 


ONDON— | LEEDS— 

113-117, Charing Cross Rd., 6, White Horse Street. 
MANCHESTER W. C. LIVERPOOL— 

16, Corporation Street. 96, Whitechapel 
GLASGOW— SWANSEA— 

72a, Waterloo Street. 14, Heathfield Street. 
BRISTOL— CARDIFF— 

11, Denmark Street. 4, Westgate Street. 
NEWCASTLE— ABERDEEN— 

61—65, High Bridge. 1, Crimon 
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nat. Tel. No. 160 Worcester. 66 Q 33 Contractors to H.M. Government. 
Telegrams : U A L | ТҮ Worcester. 


Established 1814. 


FEEDER PILLARS. 


N.B. N.B. 
Please with 
give | divided 
us y up 
your il^ interiors, 
= E 
Enquiries | | &c., &C., 
{5 - 
for | | also 
odd for 
| sizes doors 
whether and 
taller frames 
or for 
shorter brick 
or chambers. 
No. 1326 (Registered Design). 
MADE IN SEVENTEEN STANDARD SIZES, 
BUT QUOTATIONS ALSO етта 
A GIVEN FOR OTHER SIZES. 
E kinda ol These Pillars are of very nice appearance, are thoroughly 
all kinds o good castings, and are very efficiently ventilated. Each Pillar is 
TRANSFORMER ретте win two doors, hung on massive ornate malleable iron FEEDER. 
inges pivotted on $ in. dia. Brass Pins, and each door is fitted 
PILLARS. with a good Brass Lock. The first six sizes measure 4 ft. high PILLARS. 
overall above ground, the next 5 sizes, 4 ft. 8 ins. high, and 
size 5, 4 ft. 9-ins. high above ground. The underground part of 
all sizes is 1 ft. 8 ins. long. ; 

ARC STANDARD SIZES: INCANDESCENT 
LAMP Inside Dimensions, Clear Openings of Doors, LAMP 
Size 1 , 19 x 12 ins... 88 х 15 ins. 

PILLARS. „ fa. 19 x 14 ins. 33 х 15 ins. PILLARS. 
| nc AM ca 21 x 12 ins. 38 X 17 ins. | 
» 2 21 x 14 ins. 88 Xx 17 ins. 
» 2а .. 21 х 16 ins. " 83 X 17 ins. 
„ 2c . 21 x 18 ins. 88 x 17 ins, 
BRACKETS. „ 2b .. 25 x 14 ins. 86 x 21 ins. CORONAS. 
„ З oe 25 x 16 ins. 86 x 21 ins. 
„ За 25 X 20 ins. 86 x 21 ins. 
„ ЗЬ .. 81 x 16 ins. 86 x 27 ins. 
» 4 81 x 20 ins. . 86 x 27 ins. 
CARRIERS. „ S . 86 x 24 ins. 42 x 88 ins, MANHOLES. 
| „ 6 42 x 24 ins. 62 x 88 ins. 
„ 7 86 x 30 ins. 46 x 80 ins. 
» 8 42 x 80 ins. 46 x 86 ins 
» Ө 86 x 36 ins. 42 x 88 ins 
„ 10 86 x 30 ins. 42 x 83 ins 


ENQUIRIES SOLICITED. 


HARDY & PADMORE, LIMITED, 


ONLY ADDRESS ir, WORCESTER, ENGLAND. 
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ARMATURE NOTCHING PRESS ( 390) 


PAN Dg «ес 


> E 
. У, 
mes 7 $ HP INDEPENDENT 
E) 1 MOTOR TO DANE 
& 4 d 
vut » 


-— In notching armature 

47 д) da | plates accuracy is 

Eo м essential, also quick 

| 2 adjustment from one 
© diameter to another. 


3— 


uu 
— 


| These requirements 
| are provided for in 


Ж T.&C. NOTCHING 
9 6 PRESSES. 
"Wwe ДӘ o Several Sizes. 
— A 


v 


EN 1 DERWENT WORKS 
„== 


For 
ELECTRIC LAUNCHES, 
VEHICLES AND 
SIMILAR PURPOSES 


D-P Battery Co., Ltd. 


Head Offices: Bakewell, Derbyshire 
London Office: 11 Victoria St., Westminster, S.W. 


Telephones: 2 BAKEWELL; 291 WESTMINSTER. Established 1888. 
Telegrams: "BATTERY, BAKEWELL"; "CUMULOSE, LONDON." 
Cables: A B C CODE, 5th Edition. Contractors to the Admiralty and the War Office, 


Tececrans-DeRwent” BIRMINGHAM. 
TeLEPHONES- BirmincHam 376 CENTRAL. Lonoon 177 Enric 


[December 31, 1915. 
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KEY 
FIBRE TROUGHING 


As supplied to Messrs. W. T. Henley’s 
Telegraph Works Co., Ltd., for the Central 
Argentine Railway, the Buenos Ayres 
Western Railway and the London and 
North - Western Railway. | 


THE KEY ENGINEERING COMPANY, LIMITED, 


4, Queen Viotoria Street, Works— Elevator Road, 
Mansion House Buildings, Trafford Park, Trafford Park, 
LONDON, E.C. MANCHESTER. MANCHESTER. 
eprhone No. 7294 Central, London. Telephone No. 4945 Central, Manchester. 


£xams—' KEYPOINT, CANNON, LONDON.“ A. B. C. Code, 5th Edition. Telegrams—'! KEYPOINT, MANCHESTER,’” 
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To Firms engaged on 

MUNITIONS OF WAR 
requiring Single, Two or 
Three -phase Motors. 


| fe 
Р o 


US e | 
Eo t 
URA 

VY 


We can give you special 


deliveries, often from stock, 
any size in FOURTEEN 


days certain . . . . . 


Contractors to H.M. Admiralty, War Office & G.P.O. 


E. BROOK, Ltd., cone Roe, HUDDERSFIELD) 


11, QUEEN VICTORIA ST., LONDON, E.C. * Sip | 70, DONA STREET, LEEDS. | 


Telephone: 4468, City. 


THE e TERMINAL. 


EBONITE, 
VULCANITE 


: HARD RUBBER MOULDED GOODS, 


IMMEDIATE DELIVERY. 


SHEETS, RODS, TUBES 


(Red or Black). 


aads for attachment. 
ADVANTAGES.—I adenine ные: Facility with which it can be fixed to abe 
PM Кә Po Br far thicknesses of matal Certain tona bews 
bata p nd w p i. assured. e AH ерм е piece ; no loose рал 


Send for Prices and List of All Kinds of Terminals. 


ROSS COURTNEY & СО., Ltd, 


UPPER HOLLOWAY, LONDON, N. 


ELECTRIC 


‘CONDENSERS 
FOR ALL PURPOSES 


Condensers for HIGH TENSION and WIRELESS Work 
High-Class Condensers for Telegraph & Telephone Litt! 
STANDARDS OF HIGH PRECISION. 


MANSBRIDGE AND ROLLED TELEPHONE CONDENSERS; 
Sole Makers of A. L. Dearlove's Patent Artificial Lin. 
CONTRACTORS TO THE ADMIRALTY. 


THE TELEGRAPH CONDENSER C0., i^ 


Vauxhall Street, Kennlogton Oval, London, 5. 


Prices, &C:, 


STEPNEY RUBBER WORKS, 


BLACKHORSE LANE, 
WALTHAMSTOW, N.E. 
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AAA УС | 
Z 2 A бен | Contractors to Н.М. Minister of Munitions 
— — Т "m and all Government Departments. 


HEC 
SCIENTIFIC 


p NL To ELECTRIC LIGHTING СА 


| CRYSELCO 
ARTISTIC | L 


WINDOW LIGHTING, М 
$ 


WITH METAL FILAMENT LAMPS. 


— — 
— j—ͤ—ũ— 


TUBOLITE does not project 

into the space required for | 
goods, nor does it throw a 

glaring light in the direction of 

the street. The window dis- | 
play is shown to the best da 
advantage in a clear well- ag 
diffused and attractive light. | | 
The specially-designed reflec- | 

tor increases the useful light | 


es 9 деа Ms pel | | Manufactured only by the 
All-British Lamp Company, 


CRYSELCO, LIMITED, 


We are now supplying 10-INCH LAMPS 
as well as our standard lamp 81 ins. long. 


— Pe os 
| F 


2 


@, Send for Particulars and Price Lists te— 


The LINOLITE COMPANY, 


Kempston Works, 


25a, Victoria Street, Westminster, S. W. à 
Phone: 244 Victoria. Tel. Add. Windolite, Vic., London.“ 4 BED F ORD. 
Code: A В.С, 5th Edition, T) 
10 Telegrams : Cryselco, Kempston.” Telephone: 177 Bedford. | 
names | teen || senor I Di 
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CRYPTO 
ALTERNATING TO 
CONTINUOUS CURRENT 
MOTOR GENERATORS. 


CATALOGUE ON APPLICATION. 


THE CRYPTO ELECTRICAL СО. 


ACTON LANE, WILLESDEN. 


Telephone: 2240 (3 lines), Telegrams; ‘‘ Commutator, London:“ 


BRISTOL: 37, VICTORIA ST. GLASGOW: 44, ROBERTSON ST. BELFAST: 88, WELLESLEY AVE. 
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| There's a deal of comfort. 
* in the feeling that your 

„ | | 
*. Motors are safe— 


in knowing that your electrically-driven machinery is 


2 running full time, that it is out of the power of. апу 

2, | ignorant or careless operator to cause breakdown and 

2 delay by mishandling the motor or damaging the starter. 

ZF And the material side of things counts too, the efficiency 
Z that keeps the output up and maintenance down. 


à | 
Its all up to the Control Gear. 
e | 
„hat's why so many 
Engineers insist on 
2 | 


LISS 


"CONSPEDE. &^ VARISPEDE' 


Pillar red Control Panels. 


Mechanically, these two Controllers 2, 
are designed and made for arduous 7- 
service ; they are totally enclosed in Gp, 
strong iron housings with glazed doors, ©, 

fit for service amid flying chips and dust. 2А 
Electrically, they represent the highest de- 
velopment of the hand-operated Starter, being TA 
so siniple in operation as to be easily handled.by Zi 
female or unskilled labour, and so thoroughly 
automatic that misuse and mistakes are made im- 
possible or harmless. ty 


2 A | 
‘Conspede’ Panels are for starting and stopping Constant Speed T К | 
Motors. The D.P. Main Circuit Breakers and Starting’ Rheostat are А 2*5 Ы 
controlled by the one handle, which can be used іп only one way. Press а # Ly, Б T | 
button at the side or reverse the handle to stop. 2 2 = | 
І 2 C a. ` A ' 
‘CONVSPEDE ' Varispede Panels start and stop the Motor in exactly the same way, but kee 2 — p 
Ж 
Panel for also an interlocked Field Regulator for Speed Control of variable speed motors—  * / Pr PEDE | 
Constant Speed the interlock compels full feld during starting. 22 ous > dde 
Кюн © Speed Control. 
The opinion of armament manufacturers is 22 
reflected by the extensive way these Panels 2 
аге being ordered for the control of Machine TA 
Tools On War Service.” 2, 
PARTICULARS AND PRICES ОМ REQUEST. * 


ү!!! TUM 01111111 ҮҮ!!! 
jM MH | |!!! WIL 1!!! | WOE "ҮНҮ!!! ИИҮҮ!!! 


Ic, ELECTRIC C? [P 


147, Queen Victoria Street, London. 
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MANCHESTER; Works: GLASGOW : 
30. Cros Si. BEDFORD. 50, Wellington S. — — 
iirc 
- - c — u — 
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ACCUMULATORS 


.ENTRAL STATIONS, 
HOUSE LIGHTING, 
ELECTRIC VEHICLES, 
TELEGRAPH WORK, 


&c., &c. 


PRITCHETT & GOLD ano ELECTRICAL POWER STORAGE Go., LTD., 


Head Office :—82, VICTORIA STREET, LONDON, S. W. 


Telephone : 3181 Victoria, 


ULM ß LLLLLLA 


FOR ALL PURPOSES 


Telegrams: “ Acidulated, Sowest, London," 


UL LLL 5 L 4 Ay VEZ „ IJ 


— У He — — = 
we a c7 
/ | F1 | . ji ef 
| F1 EBONITE CLEATS. j 
f - — — 1 N 
А M c CEILING BOX , 4 
"4 ' CEILING BOX WITH HOOD. CEILING ROSE. THREE WAY SEMI-FLUIO CEILING ROSE. dl P. 
THREE WAY. THREE WAY. COMPOUND THREE WAY Й. 
1 2 
LEAD —" / 
e. 
LO jr: SADDLES. | = / 
= Xn , 
* ст. 
| LAMPHOLDER F6 LAMPHOLDER 2 
FOR Ке И FOR 
me 6/308 TWIN FLEXIBLE. | TWO SINGLE CABLES. fs 
| Seen ee - 4 
яз © Ф Jesonite creats. I ; » 
a TO TAKE 2, 3 OR 4 r , K , Sou Pi 
WALL BOX. 1/18 — 7/19 SINGLE - : 
TWO WAY CTS. CABLE. 4/7 / Д 
COMPLETE WITH =/ 
GALVANISED / P ' 
d SCREWS. F15 Æ ) ‘ Н NN | 
| VA / w^ i F7 SPECIAL 10" DIA PORCELAIN SHADES. “А е 
LO Q | . X : i LII 
4 | 
8 ; 
L S @ 
/ WHITE’S PATENT U-SEAL SYSTEM 
f | F8 
7 TUMBLER OF 


A SWITCH. F9 
22 @| F10 |. TUMBLER 


2 | CORROSION-PROOF. FITTINGS ime 


FOR USE WITH C.T.S. CABLES IN BAD SITUATIONS, 


Y SUCH AS CHEMICAL WORKS, DYE WORKS, BREWERIES, COLD STORES, TANNERIES, &c 
2 ST. HELENS CABLE & RUBBER CO., LTD., ELECTRICAL DEPARTMENT, WARRINGTON. 
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The New Year — After the War— 
The Electrical Trade. 


DOODOOD 


Unlike past years, there is very good 
reason to believe that 1916 will prove 
to be a year of great interest to the 
business man. Without making an effort 
to prophesy when the war will end, 
there is no doubt that when it eventually 

(| does, every class of trade will undergo a 
F change. The Electrical Trade will be 
||| foremost. There will bea great demand 
for electrical supplies of every description 
immediately. Competition will be keen. 
— Will you be prepared to meet it? 


W 
1 


Are you dealing with a house who are 
in a position and have a reputation for 

( PROMPT DELIVERY ? 
A Firm who study their client’s interest ? 
A Firm who are FIRST to acquaint 
their customers of any change in the 
price of goods ? 


We are just revising our circularising list, 
would you be interested to receive a copy of ^ 
each new pamphlet issued? If so, send a post- 
card and we will place your name on the list. 


LARGE STOCKS KEPT OF ALL MAKES 
OF METAL FILAMENT LAMPS. 


DRAKE & GORHAM, Ltd., 


„beteten, LONDON : 1, Felix Street, S. E. € 
er, MANCHESTER: 47, Spring Gardens. Manchen. 
матава," GLASGOW : 50, Wellington Street. Ula 
rer. LIVERPOOL : 37, School Lane. “Liverpool. 
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THOMAS BOLTON & SONS, (то, 


COPPER SMELTERS & —— 
Registered Offices: MERSEY COPPER WORKS, WIDNES, LANCASHIRE. 


WORKS: OAKAMOOR, NORTH STAFFORDSHIRE. 
MERSEY COPPER WORKS, WIDNES. 
FROGHALL COPPER WORKS, STAFFORDSHIRE. 
SUTTON ROLLING MILLS, ST. HELENS. 


LONDON OFFICE: 57, BISHOPSGATE (W. Lee Mathews). 


TELEGRAPH ADDRESSES :—" WIREDRAWN, LONDON.” “BOLTON, OAKAMOOR.” 
ROLLS. WIDNE ST | “BOLTON, SUTTON OAK.’ 


HIGHEST CONDUCTIVITY FOR ALL 


ELECTRICAL, PURPOSES. 


GREATEST TENSILE STRENGTH AND DUCTILITY. 


Contractors to the Home, Indian and Colonial Government Departments, and to the 
Leading Cable Manufacturers and Electrical Engineers, British and Foreign 
Railway Companies, Telephone and Electric Lighting Cos., &c., &c. 
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THE ELECTRICAL REVIEW. 


CONTRACTORS’ COLUMN. 


[The following information is published in the interests of electrical contractors and others who arc seeking for openings for new business, 


mse is incurred in the production of this colum 


and every care is taken to ensure that the information is new and 


expe accurate, 
but it will be understood that in a matter where so many correspondents are engaged, and where the amount of information to be handled is very 
large, this inaccuracies 


cannot always be guaranteed. If alleged 


ABERDARE.—Alteration, ‘‘ Welsh Harp," Commercial Street; T. Roderick, 
architect, Ashbrook House. 


ACCRINGTON.—New Church at Spread Eagle; Trustees. Primitive Method- 
ist Church in Whalley Road; Trustees. 


ALTRINCHAM.—Housing scheme; Surveyor to U.D.C. 
ATHERTON.—Garage, for Lee Spinning Co., Ltd. 


BACUP.—Rebuilding part of Throstle Mill, for J. Maden & Son, Ltd., cotton 
spinners. 


BARNSLEY.—Garage at 36, Pitt Street, for Dr. Sheridan. Extension of 
workshop at May Terrace, for М. E. Tune. Two Saono 
in Locke Avenue, for F. Ward. Additions to shop, for Barnsley 
British Co-operative Society. 


BATLEY.—Garage at Henry Street, Batley Carr, for J. Fenton & Sons, Ltd. 
Generator house at Lady Ann Mills, for J. B. & W. Hirst. 


BiRMINGHAM.—Factory; Buckland & Farmer, architects, Norwich Cham- 
bers. Premises (£4,000), for Taylor & Challen, engineers; T. 
Elvins, builder, Naden Road. 


BRADFORD.—Reconstruction of Prospect Cottage, Allerton, as a branch 
library and reading room; the City Architect, Town Hall. 


BREDBURY (Cueswire).—Re-erection of portion of works, for the Bredbury 
Steel Works Со. (£3,000). 


BRIGHTON.—Alterations to the Red Lion," Park Place, for the Licensee. 
BURTON LATIMER (near Ketrerinc).—New Baptist Church; Trustees. 


CHACETOWN  (Licurretp).—Houses, Cross Street, Chase Terrace, 
Churchill Bros, Additions to residence, for Dr. Horton. 


CHATHAM.—Alterations, 199-203, High Strect, for A. J. Whitehead. 


CHESTERFIELD.—Boiler-house, Holme Brook Works, for Robinson & Sons, 
Ltd. Additions to store, Welshpool Pottery, Barker Lane, for 
Knowles & Son. 


for 


CLIFTON (Near MawcursTER).—Additional surface buildings (with electrical 
installations), at Astley Green Collieries; Clifton & Kersley Coal 
Co., Ltd х 


COVENTRY.—New schools, for Trustees, Gosford Street Baptist Church. 

COWES (J. O. W.). Houses, Park Road; J. Ball & Son, builders, Victoria 
Road. ! 

DAGENHAM (RomForp).—Extensions, for the Sterling Telephone Co. 


GI ASGOW.—Rebuilding of bonded stores, for the Distilleries Co., Ltd. 
(£150,000). : 
GOVAN.—Secondary school; M. Adam, architect, 160, Hope Street, Glasgow. 


GRANGEMOUTH,—Extension of shipbuilding yard, for Greenock & Grange- 
mouth Dockyard Co., Ltd.; Manager. 


IIANDSWORTH.—Cannon Street Memorial Baptist Church, Holyhead Road; 


Trustees. ` 
HAWICK.—Anderson Sanatorium, additions (£1,500); Clerk, Anderson Sana- 
torium. or s 
HECKMONDWIKE.—Re-erection. of works, Beck Lane, for the Spencer 


Wire Co., Ltd., & Gills, Ltd.; H. Spivey, awner. 


H'DDERSFIELD.—New premises, for St. Saviour’s Mission, Leeds Road 
North; Rev. A. Whorlow, Vicar of Parish. 

IRLAM.—Extensions; Partington Steel & Iron Co., Ltd, 

ILKLEY,—Primitive Methodist Church Sunday Schools; W. С. Smithson, 


architect, 2, Basinghall Square, Leeds. 


are reported to the Editors, they will be fully investigated.] 


KENMARE (Co. Kerry).—Rectory house; 
Denny Street, Tralee. 


W to works, for Sopwith’s Aeroplane 


G. A. E. Hickson, architect, 2. 


LEEDS.—Additions to Mount St. Mary's Roman Catholic Church; Rector. 


LONDON (BERMONDSEY, S.E.).—Temporary wards at the Princess Club Red 
Cross Hospital, Jamaica Road; J. Carmichael, builder, 331, Trinity 
Road, Wandsworth Common, S.W. 
(LEwiSHAM, S.E.).—Houses, Arran Road, Catford; J. Watt, builder, 
Bromley Road, Catford. 
(ILForD, E.).—Houses, Hickling Road, for A. Burch. Granary, etc, 
Oakfield Road and High Road; Banks, Martin Hammond & Co., 


architects. Garage, Balfour Road; Hammond & Miles, builders. 
(Barnes, S.W.).—Additions to Sheen Lane Picturedrome; R. B. 
Rowell. Residence, Bracken Gardens; Hooper Bros. Flats, 


Castleton Mansions, River View Gardens; Peppiatt & Cooper. 
Business premises, Upper Richmond Road; Hunt & Jones. 
(S.W.).—Rebuilding 25 and 27, Buckingham Palace Road; L. Martin, 
architect, Seymour House, Waterloo Place, S.W. Building. 3. 
Little Smith Street; Creed & Heal, architects, 5, Verulam Buile- 

ings, Gray's Inn Road, W.C. 


MANCHESTER.—St. Dunstan's Roman Catholic School, Bluestone Raad. 
Moston; Rev. Father Routledge. Renovation of Lumb Mill, 
Droylesden, for McConnell & Co., Ltd., cotton spinners. 


NORTHAMPTON.—Alterations for R. W. Sharpe, 29, Abington Street. 
NORWICH.— Extensions, St. George's Bridge, for Howlett & White, Ltd. 
OSWALDTWISTLE.—Refuse destructor; Surveyor to U. D.C. 


OTLEY.—Alterations, for W. Sinclair & Sons, Albert Works. 
Beech Hill, Otley, for H. Stephenson. 


PATRICROFT (near MANCHESTER).—Rebuilding sewing cotton mills; Erman 
and Roby, Cawdor Street Mills. 


PENDLEBURY.—Additiona] electrical installations at 
Knowles & Sons, Ltd., colliery proprietors. 


Garage at 


local collieries; A. 


PUDSEY.—Reinstatement of premises at Union Bridge Mills, for Gerald, 
; Hartley & Co., Ltd. 


RADCLIFFE.—Extensions; Radcliffe & Pilkington Co-operative Society. 


RICHMOND (Yorks.).—Alterations to The Board,” High Road, for R. V. 
Kirtley. 

ROTHERHAM.—52 houses, Thorpe Hesley, Wentworth, for Newton, Cham- 
bers & Co., Ltd., Thorncliffe Ironworks, Sheffield. 


SCARBOROUGH.—Wesleyan Church (£8,000), 
Meredith, architects, London. 


SCOTSWOOD-ON-TYNE.—New St. Margaret's Church; Rev. E. C. Harris, 
Curate-in-charge. 


SEAMER.—Additions at the Seamer Auction Mart; C. H. Channon, archi- 
tect, Malton. 


Queen Street; Withers and 


SOUTHEND-ON-SEA.—Additions, 40, Prittlewell Street, for C. Floyd. 
Houses, North Avenue, for F. Н. Farnborough. Bungalows, 
Leigh Hall Road, for H. Bridge; Marguerite Drive, for S 


Arnold; Hamstel Road, for J. J. Going; and Blenheim Crescent, 
for S. Sharp. 


STALYBRIDGE.—Rebuilding cotton mills in Quarry Street; R. Platt, Ltd. 


n of portion of works, for the Tees Bone 
il о. 


WEST THURROCK (Grays).—Houses; Carter & Co., builders, Grays. 
WIGAN.—Rebuilding of winding house at Wigan Junction Colliery, Abram. 
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FOR 
BATTERY CHARGING, 
PROJECTOR ARCS, 
DIMMING, 
TESTING, 
MEDICAL WORK, &c. 


Tel.: 147 Wembley. 
ALPERTON, WEMBLEY, 


ә © 


MCKELWRIGHT,LD., 


1. Z ATI 


> FITTINGS. 
TOWNSHENDS, Ld 
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хов for binding are also supplied at 2s. 6d. each.—4, Ludgate Hill, London. 


POMONA RUBBER 


ERNEST STREET, 
BIRMINGHA M. 


CO., I" 


MANUFACTURERS OF 


“CHATTERTON COMPOUND.” 


“BULL DOG BRAND” 


Also Makers of SEALING COMPOUNDS for Batteries, Accumulators, &c., &c. 


For а 


HYDRO - ELECTRIC PLANTS 


Accurate Speed Regulation is Essential. 


OUR PATENT 
OIL-PRESSURE GOVERNOR IS UNSURPASSED. 


GILBERT GILKES & Co., L'?- Kendal. 


c 


BLOCKS, CLEATS, 
BOARDS FOR SWITCHES 

in Stock. and made to any Design 

1 ACCUMULATOR CASES and 

4 BATTERY BOXES Made to Order. 


SS R 
€ Please write for Latest Illustrated Price List. 
B 


J. F. & G. HARRIS: Lro. 


TIMBER MERCHANTS AND MOULDING MANUFACTURERS, 
SAWING, PLANING, MOULDING & GENERAL WOODWORKING MILLS- 


58a, WILSON STREET, FINSBURY, LONDON, Е.С. 


Telephone. No. 1168 London Wall. Telegrams: Fandecors, Finsquare, London." 


Road, 
MANCHESTER. 
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PRESCOT INSULATORS. 


— a oi ———— 
Registered Design No. 639,667 —1914. 
Size 4} in. x 2 in. 


These Insulators are made of best vitrified ` 
Porcelain with green glaze finish. 


They are specially designed for Span and 
Bowstring Insulation on Tramway Equipments, 
and are also suitable for use on High Tension 
overhead lines. | 


They are superior to many so-called porcelain 
insulators in that they do not depend on the 
glaze for their insulating properties; they have 
a high breaking load (10,000 Ibs.) and, 
owing to their special shape, they retain their 
alignment when erected. 


— PRICES ON APPLICATION — 


BRITISH INSULATED & HELSBY GABLES, 


LIMITED, 


Head Office: PRESCOT, LANCASHIRE 
Works: PRESCOT AND HELSBY. 
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The Year's Balance. 


A sound business 1s built on the selling of 
reliable goods. The trade that is reared 
on lamps of indifferent quality, short 
life and fragile filament cannot prosper 
the year's balance of such a business à 
must be unsatısfactory. If you want 
your lamp trade to succeed ın the New 
Year associate ıt with the successful 
- lamp- OSRAM. Its strength, economy 
and brilliance have made it the lamp in 
greatest demand. OSRAMS have the 
largest sales of any British made lamps. 


Made at The Osram-Robertson Lamp 
Works, Hammersmith, London, W. 


* , 17 228.1 ] 1 леа m ө ' M / ] Y 
l'he General Electi ( Lid., 6;. Queen Victoria Strei London, PC 
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Accessories. 
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Witting, H. R., & Partners. 
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Wright, A. J., Ltd, 


Belting. 
Dermatine Co., Ltd. 
Hendry, J. 
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Walters, Austin, & Son, 


Books. 
L'Electro Journal, 
Rentell & Co., Ltd. 


8. 
Chloride Electrica! Storage Co., Ltd. 
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Herbert Frood Co., Ltd. 


Cabinet Work, &c. 
Brown & Со. P 
Dodimead, J., & Son. 
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See Wire (Covered), 


Cable Connectors. 
- Hasiam & Stretton, Ltd. 
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General Electric Co., Ltd. 
MeGeoch, W., & Co., Ltd. 
Veritys Ltd. 


Carbon Brushes. 
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Casing and Capping. 
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New Garter Foundry Co., Ltd. 
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Circuit Breakers (Automatic). 
Bertram Thomas. 
British Thomson-Houston Co., Ltd. 
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Or'ental Tube Co., Limited, 
Bteel Tubes & Conduits Co. 


Control Gear. 


Premier Electric Con*rol Co. 


Controllers. 
Bertram Thomas, 
кесе & Ordnance Accessories Co., 


Converters (Motor). 
Peebles (Bruce) & Co., Lid. 


Cooling Towers. 
Worthington Pump Co., Lid. 


Copper. 
Bolton, T., & Bons, Ltd. 
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Dore & Co. | 
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MoGeoch, W., & Co., Ltd. 


Electricity Meters. 
Bastian Meter Co., Ltd. 
British Thomson-Houston Co., Ltd. 
Electrical Apparatus Co., Ltd. 
General Electric Co., Ltd. 


Engineers and Contractors 
| (Electrical). 

Bertram Thomas. 

British Thomson-Houston Co., Ltd. 

Clarke, Chapman & Co., Ltd. 

Dick, Kerr & Co., Ltd, 

Electromotors, Ltd. . 

India-Rubber, G.-P., & Telegraph 
Works, Ltd. 
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Engines for Electric Light. 
Fair, W. D., & Co. 


Engines (Gas). 
Gardner, L., & Sons, Ltd. 
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ilson & Co. 
ды мА Bickerton & Day. 
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Browett, Lindley & Co., Ltd. 
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Insulating Material. 
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Lamp Holders. 


Edison & Swan U. B. L. Co., Ltd. 
Western Electric Co., Ltd. 


Lamps (Are). 
British Thomson-Houston Co., Ltd. 
General Electrio Co., Ltd. 


Engineering & Aro Lamps, Ltd. 
Veritys, Ltd. em 


Lamps (Carbon and M.F.). 


Brimsdown Lamp Works, Ltd. 
British Thomson-Houston Co., Ltd. 
British Westinghouse Е. and M. Co., 
Cryselco, Ltd. 

Drake & Gorham, Ltd. 

General Electric Co., Ltd. 

London and Rugby È . Co., Lid. 
Pope's Electric Lam T. „ Ltd. 
Rugby Lamp Co., Ltd. 

Siemens Bros. Dynamo Works, Ltd. 
Stone, J., & Oo., Ltd, 

Veritys Ltd. 

Westinghouse Cooper Hewitt: 


Co., Ltd. 
* Z” Electrio Lamp Mfg. Co., Ltd. 


Lamps (Portable). 
Equipment & Engineering Co. 


Lead Smelters. 
Pass & Son, Ltd, 


Lifts, Controllers and 
Accessories. | 
Smith, Major & Stevens, Ltd. 


Lubricants. 


Dons Rubber Oo., Ltd. 
Шоох, W. H., & Co., Ltd. 


Magnets. 


. Allen, E., A Co., Ltd. 
I 


Miea. 
Jaroslaw, D. 
Taylor & Co. 
Wiggins, F., & Sons. 


Motors. 


British Thomson-Houston Co., Ltd. 
Brook, E., Ltd. 

Brown, Boveri & Co., Ltd. 
Century Electric Co. 

Churton, T. Harding, & Co., Ltd. 
Crompton & Co., Ltd. 

Crypto Electrical Со. 

Elec. & Ordnance Accessories Co., Ld. 
Electromotors, Ltd. 

General Electric Co., Ltd. 

Hall, J. P., & Co., Ltd. 

Higgs Bros. . 

Hogan & Wardrop. 

Ingleby & Co., Ltd. 

McClure & Whitfield. 

Mavor & Coulson, Ltd. 

Peebles (Bruce) & Co., Ltd. 
Sandyorott, Ltd. 

Bun Electrical Co., Ltd. 

Veritys Ltd. 

Vickers, Ltd. 

Victoria Dynamo & Motor Oo. 
Wright & Wood, Ltd. 


Motor Starters & Controllers. 


Bertram Thomas. : 

British Thomson-Houston Co., Ltd. 
Electrical Apparatus Co., Ltd. 
Ellison, George. 

Igranic Electric Co., Ltd, 

Moy, E. F., Lid. 

Reyrolle & Co., Ltd. 

Solenoid Regulator Co. 

Veritys Ltd. 
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| FERRY | | FERROZOID T 
CONSTANTAN | . [OHRONIC- 


| WRITE FOR PARTICULARS OF FOURTEEN GRADES оғ 


BRITISH-MADE RESISTANCE MATERIALS | 


HENRY | WIGGIN & Co., Ltd., George St., BIRMINGHAM. E LIONEL ROBINSON, 3, Staple Inn, LONDON, W.C. Н 
TELE Shans ө "BIRHINGHAM. " TEIL ERF, LONDOM. + 


It is difficult to understand why German-made Flame 
Arc Lamps were purchased prior to the War, but 
QUITE INCOMPREHENSIBLE why they should 
be hought NOW. 


BEACON? FLAME LAMPS maie by Britishers are 
MORE RELIABLE, CHEAPER in CARBON COSTS, LOW in PRICE and 


EXC a Lu for ECONOMY in WORKS LIGHTING. 
PROVE this ш having a Sample Circuit FREE of CHARGE. 


MANUFACTURERS : 


ENGINEERING & ARC LAMPS, Ltd., 
SPHERE WORKS, 


Telegrams: Telephone: 


Ne St. Albans.” ST. ALBANS, HERTS. = No, 258 St. Albans. 


COMMUTATOR GRINDERS. 


. NO MOTOR REQUIRED. 


THE BEST, CHEAPEST, AND ONLY MACHINE SUITABLE FOR 
TRUEING UP ALL KINDS OF COMMUTATORS IN POSITION. 


NO ELECTRIC STATION COMPLETE WITHOUT IT. 


On the F 2 Awarded Gold Medal 
ar ia Office, seilles Exhibition 
and Crown Ае ed ' Lists, 


Catalogue and Price List on application : 
PHILLIPS COMMUTATOR GRINDER Co., Ltd. 


Telegrama: 27, WALBROOK, LONDON, Е.С. Telephone No. 
'" Comgrinder n. 5240 Ban K. 


[December 81, 1919. 


xxiv 


THE ELECTRICAL REVIEW. 


CLASSIFIED INDEX OF ADVERTISEMENTS .—/|Continued from page xxii). 


Name Plates. 


Endolithie Manutacturing Co., Ltd. 
London Label Co., Ltd. 

Neal, R. 

Reliance Engraving Co., Ltd, 


Oil Cans and Filters. 
Wells, A. C., & Co. 


Patent Agents. 
Raworth, J. E. 


Pillars. 
Hardy & Padmore, Ltd. 


Porcelain, China, &c. 


China Furniture Elec, Fittings Mfrs.’ 
Association. 
Macintyre, J., & Co., Ltd. 


Pulleys. 
Unbreakable Pulley & Mill Gearing 
Co., Ltd. 
Pumps. 


Drysdale & Co. 
Pulsometer Engineering Co., Ltd. 
Weir, б. & J., Ltd. 


Resistances. 
Mickelwright, Ltd. 


Rheostats. 


Bertram Thomas, 

British Thomson-Houston Co., Ltd. 
Igranic Electric Co., Ltd. 

Isenthal & Co. 

Moy, E. F., Ltd. 

Walters, Austin, & Son. 


Screws and Terminals. 


Davis & Timmins, Ltd. 

Moy, E. F., Ltd. 

Ross Courtney & Co., Ltd. 
* Showell, E., & Sons, Ltd. 

Veritys Ltd. 


Soldering Material. 


Auto-Controller Co. 


Stampings. 


Harris, A. E., & Co. 
Jenkins, R. 
Sankey, J., & Sons, Ltd. 
Turner Bros. 


Steam Pipes. 
Dore & Co. 


Stokers. 


Bennis, E., & Co., Ltd. 
Proctor, J., Ltd. 


Superheaters. 


Gordon, J., & Co. 
Superheater Units, Ltd. 


Switch Cells. 
Croft Granite, Brick & Concrete Co, 


Switchboards. 


Bertram Thomas. 

British Thomson-Houston Co., Ltd. 
Ferguson, Pailin & Co. 

General Electric Co., Ltd. 

Holmes, J. H., & Co. 

Igranic Electric Co., Ltd. 

Moy, E. F., Ltd. 

Reyrolle & Co., Ltd. 

Veritys Ltd. 

Walsall Electrical Co., Ltd. 


Switches. 


Berry, Skinner & Co. 

Bertram Thomas. 

Bill, S., & Co., Ltd. 

British Thomson-Houston Co., Ltd. 
Cantie Switch Co., Ltd. 

Dorman & Smith, Ltd. 

Edison & Swan U.E.L. Co., Ltd. 
Electric & General Works, Ltd. 
General Electric Co., Ltd. 
Lundberg, A. P., & Sons. 
McGeoch, W., & Co., Ltd. 

Moy, E. F., Ltd. 

Sperryn & Co., Ltd. 

Veritys, Ltd. 


MISCELLANEOUS 


Tank and Girder Work. 
Braby, Fred., & Co. 


Telegraph Condensers. 


Muirhead & Co., Ltd. 
The Telegraph Condenser Co., Ltd. 


Telegraph Poles. 


Armstrong, Addison & Co. 
Wade, R., Sons & Co., Ltd. 


Telephones. 


British L. M. Ericsson Mfg. Co., Ltd. 
General Electric Co., Ltd. 

Gent & Co., Ltd. 

Graham, Alfred, & Co. 

Veritys Ltd. 

Western Electric Co., Ltd. 


Time Recorders. 


International Time Recording Co., 
Ltd. 


Tools, &c. 
Taylor & Challen, Ltd, 


Tramway Supplies. 


British Thomson-Houston Co., Ltd. 
General Electric Co., Ltd. 
McGeoch, W., & Co., Ltd. 

United Electric Car Co., Ltd. 
Veritys Ltd. 


Transíormers. 


British Electric Transformer Co, 
4 . . 

British Thomson-Houston Co., Ltd. 

Crypto Electrical Co. E 

Foster Engineering Co., Ltd. 


Turbine Pumps. 
Gordon, J., & Co. 


Turbines. 


British Thomson-Houston Co., Ltd. 
(Steam). 

Fraser & Chalmers, Ltd. (Steam). 

Gilkes, Gilbert, & Co. (Water). 

Gordon, J., & Co. (Water). 


Vacuum Cleaners. 


Electrjc Suction Cleaner Co. 
Magic Cleaners, Ltd. 


Varnishes, &c. 


~Pinchin, Johnson & Co. 


Sterling Varnish Co. 


Ventilation. 


General Electric Co., Ltd. 
Veritys Ltd. 


Vulcanite. 


Carson, Evans & Co, 


Water Recorders. 
„Lea Recorder Co., Ltd. 


Welding. 
Thermit, Ltd. 


Wire (Covered). 


gore Insulated and Helsby Cables, 

td. 

Concordia Electric Wire Co., Ltd. 

Connolly Bros., Ltd. 

General Cable Manufacturing Co., 
Ltd. 

General Electric Co., Lid. 

Glover, W. T., & Co., Ltd. 

Henley’s, W. T., Telegraph Works 
Co., Ltd. 

Hooper's Telegraph & India-Rubber 
Works, Ltd. 

Liverpool Electric Cable Co., Ltd, 

London Electric Wire Co., Ltd. 

McGeoch, W., & Co., Ltd. 

Saxonia Electrical Wire Co., Ltd. 

Veritys Ltd. 

Western Electric Co., Ltd. 


Wire (Uncovered). 


Clifford, Charles, & Son, Ltd. 
Davis & Timmins, Ltd. 
Smith, F., & Co., Ltd. 


ANNOUNCEMENTS, 


Relating to Situations, Articles for Sale and Wanted, &c., appear on Sup. 9, &c. 


MILITARY TELEPHONES. | 


Can be 
obtained 
from 
Stock. 


Ф 


BRITISH 
MADE. 


* 


Prices on 
application to 


MAGNETO 
and 
BUZZER 
PATTERNS. 


+ 


Complete, 
ready for 
Immediate 
Service. 


BRITISH L. M. ERICSSON Mfg. Co., Ltd. 


5, CHANCERY LANE, W.C. 


E _ = : 


s 
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Long life ^ one of the features of 
Foster Drawn-Wire — 
ator Ma is another. 


NOED CE 


S 
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BGS 


-— 
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» 
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are the lamps sui will do well to stock. 
Have you seen our new showcard? II 
a not, write for a copy. 


TD. 


Foster ў s 
LA Ee 


Offices EWorks MORDEN Re 
WIMBLEDON, Lonpon S.W. 
ee ee E 


| 
II PPP re —.— 0 


BRANCH OFFICES: 

BIRMINGHAM- 104, Néwhal) Street. 

CARDIFF—38, Charles Street. 

NEWCASTLE-ON-TYNE:- Colling- 
wood Buildings. | 


BRANCH OFFICES: 
PER —67, Waterloo Street. 
LIVERPOOL —1/3, Stanley Street. 
MANCHESTER -78, Kin! Sire t. 
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STANDARD CABLE ENDS. 


All these Goods are shown Full Size and kept in Stock. 


Ltd. 


Len РҸА eim 
F 
PA * * A RENCA NE 

A : d * ~ ua - 


ay 


. 
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4 223; 


Telegraphic Address: “CONDUCTIVITY, LONDON." 


Screw Manufacturers and Metal Merchants, 


Telephone : 580 NORTH (2 lines). 


IS & TIMMINS 


YORK ROAD, KING'S CROSS б WOOD GREEN, LONDON, N 


= “в ———————————— — — — а. 
— 


STANDARD CABLE ENDS. 
Carrying Capacity in Amp?res | 10 | 25 | 50 | 100 150 | 200 | 300 | 400 | 500 | 600 


For Bize of Cable | 7/20 | 7/16 | 19/17 | 19/14 87/15 | 877-092 57/110 | 61/101 | 61/118 91/12 


DA 


Machined both sides of bolt hole, thereby ensuring good contact. 
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_ SANDYCROFT LIMITED, 
CHESTER. 


"à 


MINING MACHINERY. 
'AHSNIHOVEA VOIBIOZXTI 


atis » A 
X M 
2 . 


PATENT TWO-SPEED “CASCADE” INDUCTION MOTOR FOR FAN DRIVING. 


FULL LOAD MOTOR RATING, 50 Н.Р. at 360 R.P.M.—17 Н.Р. at 235 R.P.M. 


THIS INSTALLATION IS MOST USEFUL WHERE A SMALLER OUTPUT IS REQUIRED 
AT THE WEEK END. | 


“ ABOUT. ELECTRIC FIRES ” A large range of fires to suit 


= JACKSON  — 


the name of the most successful series 


[meme] | rte 


Jackson ести Stove Co., Ltd., F [ R E S 38, Blandford Street, London, W. 


Our Automatic Lift is the 
most simple made, and 
the most simple maid 
may safely use it. 


SMITH, MAJOR & STEVENS, Ltd. (, "samean sun), London, & ховх Northampton. 


Registered ‘S TTE? HAWN ” Trade Mark. 


WATERTIGHT PLUGS 
GABLE COUPLINGS. 


5 to 250 Amps. 500-volt Circults. 50-amp. 


For Portable and Permanent Installations, Field 
Plants, Motors, Mines, Shipyards & 3-phase Work, г 
Special Plugs for Ship Wiring and Docks. 


As used by H.M. War Office, L. f. C., Electric Supply Companies, &c. 


SIMMONDS BROS., Ltd. 


4, 6 and 8, NEWTON STREET, HIGH HOLBORN, W.C. 


"Phones: 2600 Gerrard. 12061 Central. Telegrams: Niphon, London. 


TUE 


Angie Piug and Socket. 
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М this small space it is impossible 
to mention a tenth of the articles 
made at Silvertown, and described 
in this catalogue. Please, therefore, 
write for a copy. | 


SILVERTOWN manufactures cover 
a wide range and include Dynamos, 
Motors, Cables, Wires, Telegraph and 
Testing Instruments, Primary Batteries, 
Carbon in almost any shape and size, 
Insulating Tapes and Jointing materials, 
Rubber Gloves, Ebonite Insulators and 
Apparatus for Wireless Telegraphy. 


Works cover 17 acres, and employ more 
than 4,000 work-people. The quality 
of Silvertown products is guaranteed by 
over 50 years' successful trading. 
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The India-Rubber, Gutta-Percha & Telegraph Works Co., Ltd. 


(The Silvertown Company), | 

| Head Office: 106, Cannon Street, London, E.C. Works : Silvertown, London, E. | 
BRANCHES: \ 

Belfast, Birmingham, Bradford.” Bristol, Cardiff, Dublin. Glasgow, Liverpool. London, Manchester, Newcastle-on-Tyne, Portsmouth, Shefheld. ! =) 
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